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HT. HEAT STT-17/(3)/2022-F A TH.— AT T Tee=1e fAfeame sriereer stfarfaam, 1997 (1997 #T 24)
¥ 9T 11 & IT-4TT (1) F G (&) F IT-T (i) 37T (v) F AqTT G5T &7 36 F Siavia Ta< i<pai F7 TR F2d

T (TTALATST ST A1) S Aieds (TTATATSA ST ATALAH) AT hl 44T TOrET & AFF (@9, 2024
(2024 T 06)
gz |
EIE ]
1 Gt sfids, Tw siie s — (1) == RfRst it v (amare s arawew) i aiede (@ @
FTATAH) FAT T AT [OET % ATAH AT, 2024 FZT ST
(2) T fafe=# 01 srFga¥ 2024 & AR BT
(3) 7 Fafa=m 37 asft Fa7 waTaret 9T Ang g, S 9re Fe gt -
(i) THIFRT T qAT ATIH;
(ii) T FAT STfRrR TR ATea;
(iii) Toreft oft =r=dier 3 Tea st Sewe 3@, &iT
(iv) TFE AT ATSSS FAT TG FIA % o7 ZEATT ATAI|, 2023 F T8 AferFd|
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Ford T == Tafaaet 5 [Afgg wE o a1 U8 Sevde 991 Y8Tar U AR] A6l gRil, S STt it

AT q@adi faia ad % sifqw GEq % a9 g & oAfaw a8 § A7 STeHaor g0 oeer 7 [Hder & 7reay &
srfergfre s & arfers 9858 8
2 gfsmaTd.— (1) == faffawt &, st 9o 3 wesf & srere srafera 7 21, —

()
(@)

()

(%)

()

“srterfRem” &1 aread At e R arfar sfarfRem, 1997 (1997 #1 24) ¥ 2;

“TFHE AT TR & qreayd gra=T Afa=aw, 2023 F dga e 7ar &= § Wi a1 36+ qgq AfaFa
AT T AreaE § afvare B s 3 8

“TFE AT (ATALAE)” T AT UHHH ATIFT HaT & Tgd araeld gEa=TT & ATeqH F Y& il T8 HATT
AT E;

“THOH QAT (TTALATSA)” | ATHE I AT ATAFT a7 & § qfeas fase Tlwm Feas a2 at=g a1 Ti1-ara9
T FT UG, Tag, THT S fEawor orfaer 8 T T8H (e ATSH AT SATaahd i Saedshdl arel H7
FIET Tt TTT T FATSA T AT AT 8;

“grfersRTor” T qread srferfaae it emer 3 &t IT-em=T (1) F qgad wAriud e grEE AR arfdwer &
e
“ T AT gREETE Aterfaay, 2023 § qfvarfua wewm 7 ¢;

“Stede” T qATcHd ATALAT AT ATITATSH TFH HITSAT % HTILTH & ST FAFIT § g, ST TadAe Uaid qrgd

Za¥fed qATsH T GHAT T | AW ¢ ¥ A< TAT TG F T TGT L@ qT] 4T TaTdT F Iqrefa
&g (freirdT) & AT ST FT ATsHaHAT F1T qHT-997 T2 [A{EE =AdH SISl T T&TT Fee df

SFHAT TG &;

"SiesT Far" F1 arerd Rt oft ArzEe a7 e F qgd Tevae qaT TaTdr g1 ASST 2T FAFT FT ITIET
T T T TS ST HAT H &,

“shiel Y T AT TRl & fRETeor 3T 7o ST F FAT STl FT Hal(erd FLd & (o7 F47 TaTam
FTRT TATOG U AT AT START 7 giaem 7 €;

"HA" T AT U LALAT qeaeh sleode o & OF STTRERAT ITHLT 1T U (FT) Tgar o f&Afre =7 &
TEATAT ST AT & TSI T (A1) Jeash § ARITo o § JErd R ST €;

"I ISR fasft steR” a7 dEeEt o ared v G § uE oue fy sty a8 Sew dvm vEe qar
FTATAT Feah H UF A7 ATAFad b T AT F2aT ¢ ¥ Te=l-| § Ta= it 1 agfa F e qrar
STTUATT,

"AA_Fg ()" AT A VAT [OrEAT ST A" FT AT AR Aty F At GE F S99 v ' F =
T EHAT [OTEAT ATIGE & (%G Mm% #e § 7 & yfaeds a4

FTHFIO: AT U T oA A1 F S o1 ot  forg g=rtera g1 w2 o1 i == a+ft fia =91 % forw o
TR0 U 21T w27 (STERT) g STy 3, 7 =9 J19 ST g &7 Al H° § AGTd Fid 3 39 9 &
T 90aT witrerah ST T @IS U% 27d7 ST IoF (FIAdH § IFaH ST qoF a TUT) TTH 20T,

()

"IYHITRT" T qTeqd = fafat % fAfeaaT 1 % so-REfawe (3) F $iania o arer J47 T2TaT % STHh 4 8
TAT THH I ATEH 3T TehTzay AT g,




[ATT HH—ETE 4] HATLT &1 TSTIA - AT

(@)

"STSA fois (Fruer) Tohe T W A7 “Srua-FEie” &7 qread e ffa=e (450 77 5511) 3T v dJeah §
e e Y AT AT I[OrET (F. ) FATH TEATHFRAT F (N7 STIATAF IT T2T SR FHd THT dea gaT
1T TR0 0 AT Feash | @1 0 Frae T Tohe T Tiaed 7 g;

" et & T "SI 7 AT U AT FieT 7 TAqT T § ST U I TG 21 % o718 0 ATHTT
THTIA T Tgf ST g1 7T ¢

" tree-gfaade SXfRgae WA TR Fead (S-gheueT) R TR e a1 "E-aRudt 1 arerd
AT smeriy St & 1o efde (1) s afdv e (resfiesey) & i o oo FarE G 8,

"R T AT S freraar 719 F 39T e A Aeaar fear  ar e 9 g,

"Reear” T qTed At TaT # Yoy g F §d g F 978 T g T FEA o o fog a% ugEe |
IERIRIR I DR

"ATSEA" FT qTId THI-THT UL GOA, Ay are Afafaaa, 1885 (1885 T 13) FT €T 4 AT WA
Fare qreaitEEdy srfarfeaw, 1933 (1933 %71 17) F Suaet & wefia wa= fBFam = a1 ye= f&Fo 1w =0 §
THTET ATEHH I &,

"Sradae g AT "dYeiremE” w7 arerd ArgfaT fREEt v st % STET FAT YErare £ TerhA i Ay
TUITTerat & = ATATATT & Ta9r S e & forw srfeeha siqeaee g a0 e,

"HTESIE S AT Aead” F ATHITT UFH UET THH qaT AT dedh g, ST U qaT ATz a1
TFE HAT ATIFT F savid wATOq S Hariord A Srar §, S Sged S=ar &1 Jio-anarid U
AU (ATALAH) T FIAT g 3T ST AIATSA FEHT T STANT FlA ATl ITHTTHTSAT Tl HATOT FIALTT T2
FATE;

"IN [oq=e TATHIT Aead” FT qcqd UF UH e AT qTas(1iad o IhId deddh o & ST AT ST=q1 &
F-ACHT o= TTHATT FATUT TS FIaT &;

"FUEST (TH, &))" AT "qAT i Ear i eEr F T o diwT date F I dedsd § a9 99 F
T Fa&T TorET JT9EE F fGwg q9_Fg (&) 9T 6 9 § U qiaerds 99 9 8,

"FaT i EAT AT " . " FT AT TEAR Aedd F (HOITed Heahde o7 39 U 7 & e a% UET qeasn
e ameEst % forg == Bfeawt & Rt "&r £ e & qaEE F 9959 g o7 aqgH=t-1 § yqe i
T T F AT W7 ST,

TR F1 aread i a¥ % 30 57, 30 fAdaw, 31 fRHaw i 31 wre # W g ATl AT did
wET AT Srater 4

R TR R A "aRud T qrerd SUSETERdT IUFIU T FIT AaE F a9 STANTRAT 2T
FEATALOT % oIy U T4aq IT AIA-USE TeH il T&IH il T2 JaT T 8;

AT LeTHE" T ATTT STANTHRAT ST AT AT THH Feah THH Tiee & i w1 T2 7 g, e
UH T2CHA T IATU TG 6 oI ez qeft Ferdar a7 g;

AT R s AT "SR " T arcad AEE a7 # His(g WSAT TehH oFY 3 T UF 3T 99d H g ST
AT-Ig= T AT TAAT ZEITALOT FAT TETH FAT g ¥ IRAT Teahd 7w 1 =7 2 % foeamg =iy g #3 %
for e g €;

"R F7 I TR ((ATATATE ST arEaed) Y JiEaT (ATITETEA ST ATIAd) FaT i 4T urEr
F w19 fafeam, 2024 7 §;

"qaT SETAT" T AT Rt DR &ar et & 2 R 0w fBftew amp A E
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(@) " R 7 aread et Teaae Yot (FuEed) & o Ser serfea aiferder Ager-sraia
FrEHIT €5

(@) "TEE-orA SheT e A AT "CHLIH TR FT areqd T et szedt # forw uw o Ssfrueuw
=T 59 | 8 STt ATerawier i Hearq 2rar &, rEewT SUAnT qiarsd w9, I+ HIaTsd aeue 3T 8 &
F=r F=1 F forw R StTaT 8, 99 g % U qraree 2o & &tk =ee (o) |97 S

(@) “H T FT AT AT TRTATSH G AAT AT BT TR U U 2 v, e ey, @ efvw
FTIAL, FHITT ATIAL, 21T AT AT, Ue-ATA vt qigq Ffar s s 9 8;

(91) "FTEATT" & ATCIT WA TLHATT FAtamas arferamer srferfaae, 1997 (1997 &1 24) # q«a1ud HEAT
TS

(V) "gEEATE AT F AT TEATE ATIH, 2023 § TRATOT ZEAT 4T 9 8

@) awg G fasl atax " ar "ERfefeE” T arerd woE I U S 6T 97 OF g ATty U He Ay satar 4
S wafera gomas "9qg #7 o 2R e et & aea wfees & o sree-| § yare & e ugfy
* STATT HTT SO,

() "tfFw A" ar " FT AT UF UH qT{E A9 F g ST STTRTHRAT T SATAHRTL T o TTAT 2

() "o oI (FUe) e ST 3" a1 "quaA-HEeme” 1 aread aras s T &7 afaerd & § S e fa=e (450
7 5511) IRAT T deaw | AT <fhE AT F AT (5. ) FAH TgATEdl & (o0 e 97 ST
TR FT qHT deas g1 31 36T S1aT § AT Jeas | @T S1aT §;

(TE) AT AET TALE" AT "dMUALIE" T qTc0d UeAds AT AT UHET-USHEE Aeash | Saide TIerhiel (3medT)
et ga-freey (arduwue) #1 ST w3 v, wEETs | fefs £ € ata Fwia ¥

([T A AET = AR AT AR AT qTead A uHel-2020 qeaw H Tevde WErEd (Ared) Al -
T Ta-feen (AETHUE) w1 ST F0F ST, TEETE i A i T T4 Fia T )

(2) == faffaet & werer foeq afvfoa w8t fFr s orsait e sifSreafarat, stfem sferfaas ar sfafeae % aga

FaTT T At s gy iR a1 = atafaw 2023 a1 areEe ar afiga o i saeige g

T () Wt AT fradt g i arfard afwsEr (3t st & afvarfug G T asst # agt o

g St et a7 et a7 AR a1 EE= afaf=em 2023 71 argees 31 afesga a7 TS ety a1

3Tt wrerent ® o T 8, St oft wrwer 21, 3w H)

ge |
TTET TG T il ATATAT

3 Jeas @ feuTeA, wivad i Y&ET.- (1) T a7 YeraT == AFE|t F S 29 F gy 6 % a7

TUTETT YL ST JAT FHIT, qT0h Ot Taee & fore e e qurar y&e e gi=m =y S 994, e

qeas ITASHAT, TgH, STLUAAT ST ATgh AATAT & FATET HAT 6l [OTaT o Tge] AT ZHT|

(2) AT TererT FTSET | T 3T UaHH dea® § faodl, grames o, s, Srar-RESH sfs afga sraeas

RESE & forw yrEiiE A9t & STEme yraene AT s artw 2w Afeaws 7 Raiia =8 % oaqa ie-2-

TS HAT IO ST 6T ST 61

(3) HAT AT THGT ATSAT | Aeash [SolTed, FATTaI, Teds hl (Farl, TTed Jarsi digd qar orar & a9

TEHATRT ST AT-Tohe 1T TEAAT DT AT AT SITUIT AT Feash =l ITAsEAT, Tgd, doiadr ofiT e 9

KR CRER ISR E




[HTT NI —g@TE 4] BIESEEIRISEE S SR 5

(4) HAT TETAT AT I[OTET TS TUTAT hT AT (HoaTe aTe Soqa H e e [T qorar yedgq g
F FATTAAT & AT =9 [AFaT 7 [Rgiia & it quraar araget & g a7 [=eares i qurar 97 5606 T99
TTer 7 orEer T SToem
(5) ITFAFTOT FHA-HTT 9% O STIAFTRAT AT FHATRAT FTT AT (0 1T AR USHET % qread & srarirg om
AT F ATEAT | [UET Tae TISHT & [ATITad 7 T 3i¥ eaiwe 7 TFdT gl
< Il

THH 4T (FTILATEA) F forg 4T orET Arse
4 AT UrEAT ATOEE OE dag # squTae R ifeeer w oy fF S g (1) UEE far
(ATATATE) T&TH FA ATAT S &ar yarar, Feferferd e qeEar armaEst § & yas & foro srqeei-1 § yam i
TS WO T F ATHTT AT HT T FOT, FATT—

£ ATIEE T 9H FeHTH TR STty
|. |4 T ITIETT
ITHTHT T /AT T & SFAE & 7 FF (Ga=qi %
() | e &= 7 ST > 98% Crars
II. s ga
(i) ﬁwﬁﬁw“(w%100mgﬁwaﬁﬁ s
TE) qHTE
(iiiy | T FATEEH TF AT H AT > 85% Ry
(iv) | &= Fr femet F ofiae 3o § gamw > 99% Pt
T § ge / quar R, afe A w i f9 (3) 7 ReEt F 91w
EERERISICIE AR

qee-ve ITAREr & forg: areafas ot i ger F oo, S
O T Afad TEdT g, AAT s T | G el fae § AT 6t

STt
-Ue Iuiwretr & forg: gemrreses 2w yw=ara it Joar ameatas

et it g, e <o 3 wfea = 2, % oo e s

(v) AT AT THT (THEETS) <10 % IGEIETS
1. sigeee g
o Wa?ﬁw) fag  (ftetrems) e (904t gfderas < 0.5%

5. e fhT T werRT F forg srard it srafer.- (1) Breft et at=s witer & forg st Y a9 srafyy, e 3 ar
Tl [T T TeTahTe GTRT ST f3T AT 8 37 7 &1 TeAh1T ZIT AT 36T 3T g, UaE 94T (FTALATEA) & forw
TS FHe M|
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(2) T AT (ATALATSA) F AT §, WAL T2aeh A718 The ¥ THIH UL, TTRET G197 FHie H0 AT Fam
ST T FoefieT T3er & qof Aea &1 JTd FHa:

Frd [ HATET qeash & Fie feftsr daer 918 T g it Rafq § g7 Fea® Tod Fohe & I18 A HieT
T ST 2 ThaT 81

ge IV
THE 44T (A1) F g 4T Ewr AraEe
6 TaT FT [OETT F ATIEE N doe 7 ST RuTE ITErTor it weqa $ ATt g.— (1) THFE JaT (A7)
T&TH A ATAT i qar yarar, Feferfed #ar Ear aradst § & voaT o sqgEt-1 § sa= # T 7
TG ATHTE A=A FT T FA, TAT—

.. ATIEE &7 79 CELICT CRIELEEIC I EICIRG IR
|. Aeaeh it ST
FELT A & Taud F U q&r verar f
(i) JTETEE 9T HATAY -FATAE FaLsl = > 99% BN 01.04.2025
#T ITASHAT
< o0, IGEIED 01.10.2024
- et T T S R T P s wifed  01.04.2025
e 2) <1.5% Wi 01.10.2025
<1% T 01.10.2026
SEIES 01.10.2024
= 2% SN ED 01.04.2025
(i) | STSETZH F FLOT qEH ATAH TATIAT Her —
<1.5% AT 01.10.2025
<1% AT 01.10.2026
Tl "eas e (felt Br # 4 52 &
AT 7T TF 9910 IqAed 7 gHT) F g
T 24 HE F AT IIIHIT H FAAT I F
farera ffmEr (01.10.2024
24 % § FAfdT G0 TF AE@IU Aeas Srred
T X ST IHISH T Tagra:
. o S # dsfiga Teede STHRATST % AT 100%
(iv) AT % % ATE TATET foat °
HEAT % AT o | w52 oret foer §
ST ¥ 1O
o & ¥ dSfiga fae Srrrl & forw #TEF  |01.04.2025
TeTges ¢ &A1 i Jegar Torad
et it g F forg T s




[HTT I —TETe 4]

HTLA Rl ST © AETYT

II. Fta = STt (Tg9)

() | I ST S 7 Sfe- s (fen S 98% 01.10.2024
TaTAT 3 T F Hiaw) - 01.04.2025
i AT &2- 9 FRAT A S AT T (| o, 01.10.2024
AT TETATSA F Feaeh T 3 qTeAT) 01.04.2025
| SRS g (freers) dge (907 fderdw | _ ) o 01.10.2024
(vi)) | = |
01.04.2025
I, FFEE FAF TELETT (LT aT)
At foams (2ofi o) e % o Sefrare | 01.10.2024
wqTfae faraeor wr [Hiua_Fuast (88, 88)] 01.04.2025
(vi) | ai o (2 3ft) S & forw S | 01.10.2025
woTfRrF Frereor = [HioE_FuEst (89, 89)] S o
Tfehe ffa=e (2:01/ 37) dea® & forw Stem < 20, 01.10.2026
Eoqrer FeT AT [t (90, 90)] -T -
Tehe fRa=e (45M1/ 5507 3 SUH 3T F) Feas & 01.10.2024
forr IR enflRw feaewr 9 < 2%
[froe_uadt (92, 92)] 01.04.2025
Tere fRa=e (45M1/ 5507 3l SUH 3T F) Fea &
forg St 'few fAAeor A <2% 01.10.2025
, [froa_Fruast (93, 93)]
) 5 Fome (4 Bo1T v 5 A ) =k &
forg St 'few fAAeor A/ <2% 01.04.2026
[froa_Fruast (94, 94)]
Tere fRa=e (45M1/ 5507 i SUH 3T &) deah &
forg dieftee 't fAqeor A <2% 01.04.2027
[froa_Fruast (95, 95)]
Tere fRa=e (45(1/ 5507 3 SUH 3T F) Feah & 01.10.2024
for EAECIEET Tohe k) T <2%
[SroerfiSem_Fauast (88, 88)] 01.04.2025
™) | S5 o (@ 590 e T o ) e
form eTeAfe® LR & B S8 < 2% 01.04.2026
[T fiEtesm_F st (89, 89)]
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Tehe fRa=e (45(1/ 5517 3l STH 3T ) Feash &
(SRS 5 1 AL L B wfrE (01.04.2027
[FrueadiEteme_Fquast (90, 90)]
Tohe =g (451/ 55t 3 IHH 31T ) qea® *
o o ¥r s o= < ffmEr |01.10.2024
(Lot _FoaeT (88, 88)] miRE (01.04.2025
Tore fRa=e (45(1/ 55M7 3l STH 3T ) Feash &
iy | oo emfer EEC 1L B L B wfrE (01.04.2026
[TUARETsT_FquasT (89, 89)]
Tore fRa=e (45(1/ 5507 3l SUH 3T ) Feash &
forg smfern e 3w < 2% oif@F 01.04.2027
[FuadEtsm_aguast (90, 90)]
IV. sted< qar
T 01.10.2024
) ’ ’ <75fwa.
(xii) | faretaaT (457 3 55 e ) e 01.04.2025
< 50 4, TR (01.04.2026
< 39, IGEIEN 01.10.2024
(xiii) | = TiT 27 (450 o7 550 Fea ) SR TR |01.04.2025
< 2% T 01.04.2026
T T A0 THAT FT FfFeras 71 e forg e [01.10.2024
. TTIAATE 3T ATATE T SIIF T9rHReT H A
(xiv) o RPIREGED
TETAT ATH SIIAATS ST ATATE A | o 101.04.2025
EIEET

e FATd AT [UETT ATIES! & o0 et sEty o @ataq d=wrs Ay wamEr &t & ang gir qour
Toeeht geatsa srafer & forw Ratia #ar urEar A€t & S=997s aaqare arad o forg o
(2) TAF FAT TETdT, Fieas (AT AT % forw srqet g+t TR swearat § susswret oo e suere
TTSAATE AT ATATE T T FLTTIT
7 99T & UrEET F ATIeS S d9y # SAqared it AT 49T TST|T gy f S g s} sriewr s R i

ST §.—(1) THFE AT (ATATAH) & FA AT T4 Far Jarar, Faferfad Jar quEer qmaEst § F 93dF
T -l § T Y TS W TE R AT AT T R S I R R, st

ER ATIEE FT AT CRLICT CRIET LR CICIRRIR
0 e S YT 3T F Foad & d o < 80% AT 01.10.2024

e defagyr sram - ENEED 01.04.2025

(i) | TESTENE T Ferer/ ATTATCEHT FTer <1% IR 01.10.2024
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[T I —ETe 4] ST T TS - SETET

e 01.04.2025

T Wﬁmmﬁ,ﬁ”z ' 8 :Ii'é'a. e, IREIED 01.10.2024
TU-EHET (UF & aHT | 4 S 37 5 Sff Tt A
(i) | 7% Tg== F forw wAwET F o S-gdismuu = <2%

TFRAT AR FATH[AST) AT STAAT (THT & forw TeT
T feew) e LUEED 01.04.2025
IGEIES 01.10.2024
(iv) | Sroeit AT UM AT Feier > 95%
ENTED 01.04.2025
IREIE 01.10.2024
(v) | T (451 #iie 557 Faa #) <50 AT
e 01.04.2025
IGEIES 01.10.2024

(Vi) | E=ST: TAT YETET % dedsh § UTHUHU S g fRefat > 95%

ENEED 01.04.2025
Tre: Hetera a7 Tt "TIest & o geated wafyr siv w@dfea d=wres FfAfEe wareEf Tt & ang g e
TeATEa rater & forg et |ar qurEsT JT9eEEt & §90T% daqaTe arad of o ST

(2) FraT w=TaT = Frat wr Aot w7 -

(F) THI-THT UL ITST TLIEAV o HTEAH T TFHH a7 (ATIALAT) FT qAT FaLSA Hl GTUT JAT UH 29
T % T W TS dedsh Fadsl, geqerd, Fid g9, SAErs Hil qurEar e 27 e ¥ dataq
FUEATSA o THTLATH % [T ITATICHS FILATS FT;

(@) BT (F) F AT UH ATH@! Tl TATUINT UF TAFSI A TTRT H ITTAFIT Tl ITASE FHITUIT; TAT

(T)  SITFErRoT AT STTEERTOT EIRT STEga faheft TSiet a7 Tiafafer &1, 760 S 9%, 939+ & o, @2 (9) #
SFTHTT AT T, FHA@! 6 JTAHF 327 ITeg FITIT

(3) TTTEFTOr S SfarshTfeadt AT FH=ATAT g7 AT 9 g7 H4<h TSl & ATeq¥ | A7 Ja7 9207 6 J1 HIh
ITEF T & ATEAH § UHFH HaT (ATILAH) & IT2d TV o HIEAH | FaLsl o= § AT ol J[orar #7 A

FE HHAT &, T qAT TETAT UH I1F TEEAT il GIH FATUITI
(4) &aT =TT, STreer 7 Rt fF S=re i adter B BT, $ar J'ranst w Aariie R gu S5 e TrEvn
% O 9IS TS FHIIT AT GIHAT, T[S FIe &, F GIA % (0 777 Gt ST FLars |
(5) wrfarreor grer fFu ww gred afer a1 su-fAfReEe (3) F agad " gred wlen F dde #, 4T Jerar
TTTERT0T 7 T HTT-
() wTferRor & U it 71 =riEEt F v # g e g % dug et F fiqw st ar arteat @1 g
F o T =t T T, i
(@) FTT AT TIT FLA 6 q1F Al & L ATHE FEATS T FA F I8 AIAT T [AIE, Ta7
7 F ST T8 F29 F A TE F ¥ GIRTHTF FRATe T2 T2l 2l g, 97 TS Fears
T B T faATRT SquTad e Jeqa it ST
8 =ie fahy wrw wer & forw s fy srafer.—: (1) fFfy swefeir ooy =ter & oo serd & o safyr, Sesr T ar
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T SATUAT| A AT TAFTAT TS F3A % TG0 F AR T AT 6 AT T g7, s F2-w:rd =5 oo
T2 gl IeTeX & forw, Af Rt Fro & gEaT JeaTe #r g 3.30 &9 & AT 7, S F wr fEEe g,

T FfE T8 T WAL AT 21987 12.30 a7 S T ATl g, AT 2T LT % (70 FF G677 7 = R

3.3. s are (SeTEAae) qiEe
3.3.1. g fog (dysirems) g (904t Sfreras 7o)
(i) =T TTHEAW deah % qH TeTFAFAT Tlee TT TSI I 6 TET AUITH SeLhaaerd Tare=i &
0T YA I Foerd gl 2l
(i) =| ATIEE T {99 G0 @0q &6 adfaw & I By S qEe F fGwg veedw i o F o
rfeaa sofaa sroeatam aRFufaat & FTor TATET Y9 AT aTeY T@T ST qHaT gl UHT STt
gf¥fRerfart 1 faaor, afe w81, Far Y=TaT g 991U @ ST
(i) AT FAfT § TATAU § TAF dASE 9T dored At qET & oo FEtated g3 w1 s G
STTURTT:
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it (o) - O et 06

TATAT H oI TNams av araq feqrs worear (30/ST) F7 o7 el 77 § aterd B s asf
TS FT ForaT FT ARGl FH H TARAT FIA 6 q18 TEAATS Forer (/ST FT 9077 Tiqeras g,
et ety & forg =0 wrads F fawg weedw grm 90at wfaerdss $T T w7 F forw germers wre, It

FE 21, 1 fsheay quri® § qurtfra frar sroem)

4. BRI 6 F T8 94T [UETT AIIEE & T 917 IS i- T 96 (FEew)
7g @< fAffeme 6 F qga w3y rw &ar qurast arest & fEeg eares % /e F oo agfa wee s
g1 STTEHTr HAT IUETT ATIES STATHERT TAFaTal & oY Fg Araeet, S+ fAweg fEfore Jeas fier Afde i
T T, FT GIgH THH TAT (TMLAH) qea+ fr qdt Az  forg @ 2 8

4.1 Fea it IuTeEaAT

4.1.1 FRT A & Yiaad F g FaT T2rar F J99Tee R AqER -1 Fa<T A= H STAeadm

() =9 ATIEE & FAd, TFH qiad (ATAAH) TTAT AqAT JaETse 9¥ HATaTe (2571/350/450/55() J-earas
FALS AT ITAH FLTUIA| TH TGS o AT it dre s 6 # Afdy aag-+wr & sqar
ITTErRTor T &7 SITUS T

(i) STATHTSA FT TATSA FALS 6l AT BATT ITAs FO % {0, AT T AT ATIFT a7 &
(TATHT) qeae | T F AT AT 9 g AT Tl o777 F0 § Faesl § Agedqul aiadd g+ 9% #ar
TETATAT GTET FALST AT 0 TATH S=ra«r T S =rfeul

(i) #TE T H T FATS F FRO qeds wadsl § gu gAT qEdd, F+3' 7Ig F a7 FALST AT A
T 3 Saew F U, a0 F 679 A41E § 9 AT T, 98 T, deah Aqqad e digd her
wferferter & wreor fERet fF st % forw qeas Favs § gu afiadq #i7 §afd a9 F S 778 % FadsT
At # et 37 =rfew @ifte & sgew & gafaq FRatia w2 % oo #wavs 49 # B o afed=t
T AT AT TGT ST

(iv) =% a9 FaLST THEHT AATHT < gSioiT 9T % fAadd a0 AT AT 9 < a7 =47 g, At

FACS HT AT AATHT AH7AT & %5 50% HA S T 419 § T@d g0 Teqa (AT ST ATRU| TE
sraterd g fo @ ofthe &1 a9 w2 & o U st dsfagyr &1 yraene o @ 2

(v) wafara STl F S FavsT w ATSHT T AIIART o0dT AT ATEF Al F qqed, gAaw Heifid
Torrer arf<r arer &1 ATl U= 50% AT & &7 [T I FET 7 Fadst 89 J&qd a1 ST

(Vi) FeaE Faes 87 % forg o |ar yarar it Jadree & g AT Ao o § fEer s afamree & oo uw
THE FATH 9% Y19 TR ST

(vii) AT TATHTT Teifded gl ST TAH FF & FH FaLs oG & o0 foewed U STuwT, S# (%) srairent
FT FIT FAT (T, TR a7 afY) (@) = F & & Faeer a@q & o sterver a7 oriae a1 It a5t
FIAT 3T () TATHU/ITSA/TET AT TS FT F97 FLAT AT T FLATI

(Vi) SITFErR0T FRT-THT T2 QLT AT (H<9T FTT HaAT TETAT 61 da61ee I Harard J-FATHE wadsl A==l &
T2 % o0 FTATeHe i aafeiaht ATaeaharsti i i< FT aar g
4.1.2. Tt STSETEH (V1 ST 84T & (7 SUwse 7l 8) T STSTSTEH & FIXT gae S8 TATAT o

(i) "=t STSAETEH (4« ST 9447 & forg Iuesy 71 §) qediad waty % < giataee ow/mtde =re,
farsreft arsew, greaaw v sty afgq Gt oft #ror & aft wenfafrat (2573450550 F adft aa %

TTIASTSH I ATURIT| T HIIGE % S9HTE o [G&g T24F T 799 & o7, U q97 § U =5 & fferes aaq7
TEH FAT AT TAF TA F STSASTEH &l AT o forw foram o ts+ersy it T T3 Ty it
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EATT H AHT STST AATH & 92 g T i SITUIT| THT H % STSHASTSH & UH qHT IIL0 il Fof At
=2t § uET A AT THE 91w, AT a9ty F oo Tw qmaee F e vwew w i fefefua g w

HTETH & /T STTOAT:
B Tt T F TTSASTSH T I (F2) /)
= (24 x T A T T Y AT X AT AT e & R a0
Sk i e AT A )

(i) STSTETEH F HIXT T4 ATAF TATRAT A o A & T UF T F " gt eT3erey 24 5 9
ATeF g1 STUE (i) F ATATE, TF G907 H UF " F AT THT Toh FAT AT TAFH G % STSASISH Hl @l
ST § T@T SATUAT| A § UH qa9 sfers gqriad oo i Fo1 dear Faiha it St zoe ar=, /e
et ety & forg =0 wrods * foeg wedw #r Ruferfaa o= & wrew & 5ot stroem:

B 24 5 ATAF STIAIEH ATl Tl Hell i1 FeqT
TR AT % e | e i T A e 3 e § Het B et Hear

x 100

e graits, AT geatea & oAt &ty §, fAarer & S AoT-oe T qgi9i & 0" qa9 e
TATIT & T FEAT HT AT ITLH G FT HLT T ST

(i) farferea yerfera srrearforg afifRufaat siv M sTemerss & oo yartad yeoi= &1 =7 <7 grvest %
oreg ggeie fit AT F forw arge w@r ST syt afRerfae ® feawer & vy ve a9y atgeweon
T HAT TaTAT FET 910 @l JTuAr| [arird STSHersd &7 Fad a|l TUET § JTge 1@l SATur, 94
ST STeAereH & FTI0 A9Tad & § TATET ToHmISadl &l [MATord STSAersd il L&sld 6l arira
¥ F9 ¥ w0 7 G 9gd uHuATE/ SHA/ qHER 99/ J99Tee & "reAd § gied AT w3 gne g,
ST STeaersw #T TaTiad A ATt AX-TaT 1 AT F qIgY Agl T@T ST ${Y U qTHeA §
ITHAITHT F A TF AT & il AAITFHAT q51 &l

(iv) =EH STATAT, STTEERT, HaT TETATsl /AT T qedishd & JTH IAYE % e 9T, Tgar 0 &= §
et srafer = forg fafore afgeror it safa 39 o f= #7 a6ar g, afe ereqersy vt aifeafaat
F LU TATIAT BrAT g S &aT Jararsti & =0 § 927 8 5 3 a8t A -sgaem i Rafy a1 qeas
TEETE AT Aeae TgTal Hl Aged 0l ®F & TATET FT ATl TT TTH(aF SAIaTv]

4.1.3. Ag@ul deas s (Frdt oy # 4 e 9 AT G997 T VATU SUTSH 7 ZAT) LF B9 &+ 24 5 F ¥
TTTErROT I G=AT o & Sfaerd

() TEcaqul deah sATSesl (THUASA) UH VAT UgeT § o fordt o ooy & foreft o fS5ror & 4 =5 7 srfers
THT T TFIE (FTACAH) HAT ITAH Al grdl gl THUAA a7 Fd o (o0 fSrer § wifaes &7 7 o asft

o' a¥ fe=T T strom

(i) TH Tt vEuAer F TRET A U S=es d e F 24 = % HqY WIHwI A giua AT Srem
AT T AGTAT o6 ATR, AT TTAT A FHILIT KT T Todiahe AT it T29i= fdre & | {are wam

(iii) 7T AT AT Ageaqul AeaT AT 24 FE F ATAF qHF T AT TgaAT &, AT AT T&TAT I faforT =66 &
AT Frer(st) ® dStiehd Teeus ATl HT HaT A3 & ATedaa a1 il §&qT & [0 geamrzss e
ARET F SIETe araTiasd e § ge we wam Jrenrer) § asftea e sedwE  amwe J,
THUAST T [EATT 6 THA, I AN A0 ST Toreher T T, 39 A7 67 T619 §e31 F 9g1e ST,
reres forT JaT srses ST TEar gl

(iv) UH e fad # 12 = | sfers it srsest stater &l T ge a1 a9 & faeare &t ot & o ua @
o % Tere< 7T ST
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(v)

FreAtt, &St & v it 75 srrearird wreavet 1 B gz 2 Jgar & fFeqr & quar § &g w@r S
THRAT 2

4.2, FITF FAFAT TITIAT (TEF)
4.2.1. FI YZ-7T AT <X (FTHTHR)

(i)

(ii)

(i)

(iv)

FA HT-JT THEAAT a¥ (HTTHUHAT) TF FIRERT 307 qT9ee g ST q(99 Hie et & oo qfFe
Ra=e i e Rase deas 491 TenfRrfr § aigd siaw vadts (enuadts) ar 551 st § aiae
e = =T (FTATAAT) FT STIRT FLeh AN 2

T HEAT EHEAIT L T TATAT FiA TF FHid TATHN F AT % &9 § 7Amiea BFam w3w g1 wrfoa

i F7 37 g T i oo 7 Fefortad et g2 &

I EIEEIRRIERE RN S

(@) et 39e sratea T i 8;

(M) I FT AT q2a % T T I F< 9T 74T 8;

() FA FLA AT Hl 1 S 219, 2T 19 JT AT o T H T Sqradt gehd I18 grav gl

Hromauae F1 gifFe U U Seas F a9y g@9q e g F g qTar ST SueuasT & ar

-3 GTIEET o fory et Jamet | [Herferfera efaer gim:

o T HE-TT THAAT TT; AAC-HAT TGTAT (AT TETAT F Heaeh & HIa<)- (T) AT TSTAT % TAUHT q2ah
T 9% SfIT THTH ZIF ATl THT Fie AT 37T () AT TSTAT & 07T TAUHT qedqeh o AT qTef THT Fie
TATH

o FI He-AT THAAT a¥: HAL- HAT TTAT (AT HAT TRIATN % Aeash o A qTeAN)- e qAT qaT
JETATSH % THT TATHT S T 3 el THT et T2

gt datd & forw, 9w (iii) ¥ Sfeatea M1 AraEst & fow Aoares it Fefortea @ & qream & |/mar

ST

_ & o ST wTe et i et w5t

AT % S e ST A e ST
9T T g F AW e & forw B st Jeas § gafead frse S ATl g, e &
TS % forT |4aT TSTdT ST AT-3T FT3EU FT JohdAT d9T0 T@T AT TAUHT q2as oHe |
Tea® THEATSN % FIT [AHA g FIA Al [AHA FHiA AT SATUIAT AT TATAT FIA' Tl HAT STOIAT| ST FHfeT
STARTHAT % ARG ST T, TgA ART A5l (S % HT {6 &I T2, Irg SNTHTHATL AT 6 3297 T
TTiua &fer & &9 § {7 srowm

x 100

4.2.2. FaEAS &g (Fsies) dFaw (90at Tfaeras |T)

(i)

(ii)

(iii)

Tg ATIES 3T SATETET H 907aT § e 1T UF dea® #7 ITgh L deddh & UTgh & a7 Ha18 Fi7
IO A AHTISE ag Y gofar g % 1 Sea® F 7 devmasem foraar garEt 81 fsiers uw dsrer av
TLHATT Tea & 19 TS A SeThTF0T T AT ST S & ATET ATATH SeThIFIT o FHILIT ZraT
2l

AT Aead (4511/550) F A= Terare Sevamae, gt a% G99 gl et TEThH T¥ 2T AR, arfE
FLTTH § AT 2T F FTATALOT ST A FATALO H FAT ST e ST ST FHle TealT T80T, Hiel [OrEr e
THIT ITHIHT AT HI TATIAT FdT 2l

AT TRTATSH HT A RIS FAT A0 8 atg| Fier 7 227 FfH| Faree? i Ser-afay TEEese b
qfigedt § UAdrE ¥ 550 qeash & forw sredy ey deah Sevamdaed § SaedE Ue-2-Ug yratawar
faen
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(i)

(iii)

(iv) =9 ATIES T ATO9 9877 979 faOsit diae & e Bt o &feaa sorfaa srrertora et &
FTEO TATIAT T4 FT ATIET & faeg T=eiq & T | J18e T@r ST G6at gl et arfefat 1
Toraor |aT Y=TAT FIT FA10 T@T ST

(v) Teatda safyr § vauau § yead s uw drem i quEr & foro Ruferfaa o #r swEer G
STTUSTT:

. ot e r fteireme o2 Sefteos & 21 (ke il i e
Afrefrems st (/S ) = e x 100

(Vi) TATHT § qeA® TS 9% ATH TS For9 ATSHIST (AT/ST) FT g7 Al w9 | Fredd &ar
SITUSTT| SMETET 7 | raferd fsems seaa (/) w1 903t gfdera® goa =0 ATIEs & fawg yed+
BT 90T wieras it AT e & forw qermaa AT, AT A 21, F (Aheaqw quiis § quiitha &ar
STTURTT

4.3. I FAFAT @G (LT IaT)
4.3.1. giw & & (SEi=m)

FA 1T HAT TETAT deah i HId H AHAATIAF AT ZI o 18 41T T@A il &HAT &l F9q7aT gl =7
ATIEE | THAHET FIeT 3T ATSSIN Hiel aFT TR T, ST TF qTC TG 21 A9 % 978 i U Ay
< AF/aTE® A & a1, STTRTEHAT FIT 39 ATHTT THTIT  Tgd 19 g1 SI1d g AT AT1ed Bl S &,
THT & Tl THTTH T HTE HAT TGTAT 6 Aeas & Ha< grar gl
HT-3TT FA ol IO FiA L (STEVAT) FT ATAT AT T % T4 [ & (o g1 arsfe fosit afaw
(e & S Feterted 9 & areaw 7 o Sros:
TS (STT) FieAl Al Fof AT
B et A A
et ww Y=g FheE g ST T YR v Jeaw § "«tdd #seadl & qreAy ¥ Foa7 o7 e
TR STTOT| e | 7 STETATE A9 &7 299 ad ST T TOET 367 o) fsuadis aiged ¥, =9
ATIEE & faeg Tgee &t AT AR # FHHTT ®9 ¥ Rw v w#Efere=5 e uww i St g
Ao AT FERE warg Hoha® & forg wafea arade 550 T e (THU) /i § shuasidet #
FoAT foRT ST 2
Hroa_Fguasi(TE, &) dR) frog_wguasi(ua, ) & a9+ & forg St Ser it sgafead s
) fafasr srenfeaT & forg SEtes & yeei #i AT ua fRare ster-srenT it o
F. dfhe Fase (Huw) Feas 257 0w 350 & atzw a0 ‘afFe fass (251/3) 7ea# % fag
ST A% fAaer a7 [diga_F/guast (g, &)] F "reaH 6, #i7
g, e Ra=e () Jeas [457, 551 ¥ 399 9N | | 999 wia ‘9@ ffa=e (451/541 sk 3ad
AT F) A2q% F ferg ST erfae [@a<or a1 [fivg_FJguasi(oa,d)]F A A
el U i & FHA: A T % AT ”’Ai 7 % g1 wF 5w & F forw any 7w A= 6 #
sfeafea 2
) AT ST ga T ArIEst F fAeg wedw & womT #a % oy, ugen waw afte fase (ium) i
Tone Ra=e (Truw) Feas & o srert-srent ffes wid § ST 227 F 2RI #3471 §, T&i Tdh
Utk fael & JF STeRT-30eTT 8 & STEIA 7T T97q et daaid & fore 3 s St /e &
FIATTH AT FH § HAH & &7 § FGRId w0l gl Tauay § qft 89 & forg fGmaw Seftem
AT =1 sgatRe G STom
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M) T, TAF HA & [0 GeAiwha @ty & aft &A1 F ST 9 w7 aer #9 § Faterq v
SITUSTT| 29 ThTE, A & g9 gaa srarare o, 7y & foar, o atm v aea ara femr §
T FTHN TF T 6 STENAT AT 6 <[ THIA-J@AT % TAqqF Hi oA 6l Aaid %
A I A & foro gfafafer SEfeme gm@T STwm Tl 99 F 39 qiaHAty ST /e #
H_Fg(&) FeT ST

) THT K AT RS F HEGF B TS GrRat B e 99 # ag= I S i dw_wmgE)
DT AT F ST FH H Fdg FhaT STaT 81 U’ Jideras e 919 T+ 9 % FHeE,
stafater far_ag(&Y) e amt F Rt @ & AT srar 810 e =< % fFeda, g7 s
T AT ITH F0, o g0 Fuai(ud, &) % €7 § qafq FT a6 2|

T) Ofhe Rase (Huw) qead 1 o F e AfeF 7 ST w2 I Fuae(vd, ) JrIEs
Tffe fa=e (251 /35fY) Fea® ¥ forw Sefreme woarfas Ao a9 [Hva_sgoadt (va, &) F b=
feuTes g =T avg U Rase (Tuw) deas & oo % Sy fea F7 STAnT 9 I
FUAST(TH, &) ATIEE "Tohe Fase (45(1/55 3T 399 A0 &) dea# & fory Sffen warae faar
T [froe_Fgeast (va, )] F foo e gem

) TAUHT H SIS A FUASH(TH, &) FT G987 F QT FA 6 T H AT ST, 9 Fateq
weas % for W FuaEt (TH, 1) < a9t FuaEt Al

T) AT Tt AT T 51T FT E% AT T T T HLAT AT THY% IO Tl § 37 THqH ATFAF AT oo g,
qT STV AT &1 Aehead quits AT o T Thd ohAT STTUIT 37T dead & Taed Jedieha &l ToET
% foro St a7 A= faar strom

= 1: e Afe F oo asarash
Day1 Day2 Days =l pm———- Day M

[ | |
[ ceu Q(v)

N

e = — e e e e e e e e = e e = = = e = = e = — = — —

QsD

——] ———

SR | R S S S S S S |

G (ells
o e ey A

CellN

(iv)  grerits, Ut afRataat g1 asdt 8 S qeaisd Tafd & Fe (21 o g & & forg S a7 3uesy 1
2Tl IITEIO * forw, UAT a0 g1 Tl & S A &l FoFiehe Tarer a1+ § €A7i0q o7 =1 o 3w gr; =
7% FE FAT T Ty FT FON F = 2 AT A Ty 7 F OO0 T2 9 A H FE ATEA AT qHATOT
FSATS BTl TH AT AT ST TFd g STgt (et ey & e gTeT S9reT 12 9 aiae it o= o7 a7 39 faq
FHTAT AT AT a7 ST ReE om vE e qreat & 3w & oy, s« T @ow G 99 F aaen
Fre AT sraera BT Srar g, a1 A= &7 T2 qrierst § geiag SHTeT fe' F ST FaT ST J9at g
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gtrerdsh-reaTia yeoa Rarté F form HuadiSiam_aquast i quadiSian_suast Ameet & forw off

THIE FHIS AR g
TR FIE FIE FT AT T AT TS
, A T GeATHA AT H IT qT AT Al 63T 747 97 J7 = § a5 7
: IS T & T T a1, AT 9E Fea® § ITANTRATA B HAT TI FA F o0
Feaeh T fZEar a8t om
. g 89 AT qesTed & FOT AT Ael AT AT THATGT AHEAT F
Rl R Er FTCOT T G & aT2< FT 337 47 o, i 37 Y A qeas

ITANTHRATAT T HAT TG FA § TAH TG0 M

7z et e fm o= Bt @9 % oo fefteme a1 Soadidiemr ar
T Seren E 2 FuAdiErenT ¥ TET F oo dufeg #rseT W, dEAhr TS F
FIOT ITH el ThT ST o, TATT T =T AT

FHTAT AT STTATSTAT AT TUALTSTSAT T ITOET & AT §, ST o
AN 2T, T2 <@T AT g & i &7 7 e a1 STt a1
JUALTEIT qedl T TUET 71 T 7 Fhdt g Fi0n F [fda =7 #
TET 2 AT AT 360 T qoF AT & 327 & (o7 TaTH T 2|

T Afem
R SraTe T 2

(v) gearwa sty F o adt SEfer geat w i S arfesr § e ATt B GiERe, WTIde SETEN
TR 779 o forg gfqerds ger ot & forw B o smom)

4.3.2. ¥z Ra=s (45/55 iR SE& oM ¥) Acas & forg seAfe® e giv X [Sruafisism_wuast (9,
&)] T Tohe Rase (451/55T i ITH INT F) Aea® & g qufes fae T X [Fuadi_Fuas! (T4,

Ml
(i)  Teatda sater & yeasd fom a arsfE fasft staw (Hieeue) & = safera a0 & seafes e g

T AT qUTei Tohe 1T 3T & Aeg Teoe &t AT Aefertera g & dreqw & it S[rusil:
T FTT =2 x 100

Sel, A ST B ZH T &

(%) ST e T & F o
A=ZTeA(c® H ST AT GIU TT (AFATTLAF ITUT Aal o7 T0) F1AH e Tohe il Tl HE&IT
B=8=r & forw gt fohw 10 At & ata« &t Sehe 6T For |ear
1T T GIT U F1AH S Tehe 6T HeaT § gATE, Siha Taed ofe & #1207 37 fohu 77 Tehe i
TATH/SAATER 3 72 % fi= i S/t siv ey Freg F di= sreafes st § 9
T Tohe AT 2

(@) st T g7 3T & o
A= Zer ¥feAT a1e f1 3g TAl (W10 gU GHE) T qEl T T A g AT ke Tebe AT of
T
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(ii)

(iii)

B = SeT ¥f=AT aTe# & 3g XAl I% gAY ST ATl aia < 1theh Teohe il Fof FeAT|

TH g A(99 ¢theh ohe it H&dT § I3 7 SATedl/Siared! & #= o Saredt/siaredt siw fer 9rea

F = sraferw srafem § 9o gu e arfae €)
Tedqsh TSI & AT T FFATOId 2T TAE TUTSAT o HIEAH | ATIA FFIT ST Fham g ST deas &
Freatas s T USHhd Fed 3l FSe? SATSHl/SHIAISal U2 Iqesd g ¥ 24 =5 fF ¢ srafyr ¥ forw
Toate T Srar g, grerit fAtss Susor [Muiaret & forw wrsex S0 fi srafer sieT-srenT g1 @ahd
U % W UHT (o0 M0 JUATETAT i STUATTSIT & <f7aF Jodi w1 SrHTeme Jfea & q919
srafeyd frar s, S=r & @ 4.3.1 § yew e mar 3, SuadiEee_ /st (T, &) i
STATIST_Fuast (T|, &) i e F2 F o o =9 91 "mEet & o Feiha g9 <
g

4.4, Fied< &ar
4.4.1. WO YA FAlSHS § HATST HAT TUECT AIIEES! & [d%g TI0F Hl 0T ATIT HEAT F ST Fiah

(i)

(if)
(iii)

T it ek i AT, ST T {1 aqmT @

ATIA AT T ITANT Feaar, Tohe 3T 32, 979 T 906797 A7 w1 Jiaeaasw a9 S+ o ssadre
AT T T 2 Terwent § Teariad AT SISAAIE 3T Saare Tid o JfdF g' e e it Ao
F forT adteror e e o forg G S &, o e 2 ¥ R w2

FAATET ATIH He-o1T | UF Tee-319 ¥ TF SFe-Ha7 glal g e e airedd? i greaa? gid gl
THE FAL T2IAC UHAHS TI5E AT 323 UHHS Ti5e (AEuaFdl) w2 foorq g, et ssdiyg &1 srqemam
FTE.1545.1 % ATAT TATHT T S ST TAT TITATSAT & dedeh & q1 THF= T (AT ST gl

= 2: stfedT ATt & forg 7Taw Ae-a

3 Test Server at
|...| Internet Exchange
> Anink

LI

Wireless ar Wireline Access and
Core Netwark

IxXF

Teut probe IXPF

Wireless ar fixed
a5 applicable

Messuremeni Ieais

- 3T IFE-HAY F = e e wAriod ft e FAfRw i "@&tea =T qorar "rosst F oo /e
U ST AR U1 3 ATIEST T R /g § HTAT ST

TE-TAX F T oAy

(F) FdF alreont F forw, UF gEidq G g9 F START UF AATHT 92 & &7 # &Far SEm
TR ateror F4T gl Ared| It A4 ST (TATHAT) AT FE TAUAU F forU AT TeAF UTAUHAU H (TeAF
TAUHT § U | ATF AT qa qgl) Faid &9 7 Baa g1 aanar g1 By o«f aRfRafa & arforas 7=
T ST A1 (AT AT AW, FA(TR UH T4 o forw adteror &t Rafaat a9 & 97 98 9FdT gl
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(vi)

(vii)

(@) wdteor gAY FF ggETT AT a9 7 At AT AR, T T 36k Qi ART S 9 (TERREUA) 9,
Tl ATIA & Teh e fe e it Sruauy Fiohr worfaat @t S 9w g6 (SoauE) e |
AT THREATAT & FAT AT Tohl

TEEOT BT ATEEI-ET et a1%.1545.1 F SIAT, AT Wed § qedi{2d 2T e[ A8y, AW’
U ST WIed ST 9ol & &f §91ied g, e o T a7 Sfisft wreer e wed &7 e (THiae #)
HETaa ST (4571/55) 3T aatdq dgifas =9 7 9 ¥ Afawan o7 970 a7 (AT #) &
FH H FH TEAT T AT

egor Fie T wiafAEcEar ar @

(F) TIATH TEIET0T FieT T 94T, AATT AT F W T{ersh T4, AT 0 qATISS! % forg TorEr B S
T AHET T AT 3T FATIA % 70 TF Agea ol 45 g1 T4 AIee & oy, 7g gt &ar smer
Frigu o i e & ATt g0 Tqwa 6 T Ta7 uraT H 2900 H Feaerar & org avft s F e
H wfteqor A v hu ST s =@ gt e % forw stet i wfera e st =R

(@) AT [OTEAT  ATIGEST % (70 AT &l TATHAT A4 9% § g0 &9 ¥ faata & ser =2 ike
e g " oot sifae (S % S o s =nfRm /g 3 worfaes statafees £ @ *
forT, FaT TRTATst T VAT TET/HE/AT H AT UTghi i HEAT F YT UL G i JAqTT HLAT
Frieu, REH dafaq arsaq Ja1 &7 § e & AH ST Faaitert 97 = e S A ¥
T FIT TORT ATEHT AT FT HEAT % T § qdT FTI{orF =1 (Tg/FEt) FT FaC Fd g0 qaT
85 H Ser g AR Sfie FfE AT S a7 AT & § h1H e aret auft 0w Freet # w7 w F o

AT 2T A=
Q) ATATAH ATSAS HAT K TATHATR! STARTHRAT ATHT FT THSH & (o1, TEE Fie A2, ATHIW,

TISTHTT 37T ¥ JI &l 9THHS 2 g0 SATSal a1 S|t 8 & fafs s § gt e s =k
() I Afeae F fw:
1) UF ATE F AAF A a1 FAT AT § F F FF 1067 ST AT FaA ST &A1 F LA FfeT
U SITURT, U AT | FH A a7 HAT & WIHA H 600 F ATEF A FALSt AT q T
Fer o ST
2) STgt aF §9a g1 ¥ et & Ii a1 Fast & # stfarraw ai=r aiveqor st o s
3) YT qeAtad At ®, AT qifas e § 9 &l a9 a% wa< AT Sruar 5 a6 = g
24 HEIAT H FHT TAT-T AITAF T TATAT Al FAL A5l H (AT STATI
() T e ST U & fraw faia fro s
) TETEAVT e oF ToAdel (e T AT TETAT3Al T ST T S0 3f¥ STIART0r J7 oI TLIeqehi i
TEQT TR STTUT| e TETeT0T el & AR ol AT &l TLer0r Tiorrei & |1 Rt B smom
() T AT THATDI AALTRAT, ST HUAL ATHA qgl g, TTEME Mearg-t =T si1.1051 =T
F7<.1545 AT aT1£.1545.1 § Meifa o a0 g

4.4.2. fa<eqr (45ft SR 550 Aea= H)

(i)

faeaar ag @97 8 S Tohe &1 AT a1l f6g & H=A10d &I % 12 ITH & aTef {6g a Tgad # adr gl
TH THA F STEHIT T 9T g ATeAT "US-2-U " gl A1ar g1 FEetaar s a7 97 qeas it fafaat
T FIGT FTAT 8, ST Aeash fif €1, ST TR * o7 saesss F97 T80T F7 TAT=ET FT Thd T 21

1 https://www.itu.int/rec/T-REC-Y.1545.1/en
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(i) AAALT WA qeas § Adadr F2 FON T TATET BT § T A AMST AT STTRTRATAT il HE&AT,
et fAtfera srafer & S Sesiaw ft d@er, s FifewreE, imare aeas # fie anfa) a0 % 3w
F=HTE T U IF fAeadr I ST 9 qAT TRTAT STATCHS FILaTs Hidl|

(i)  TA<=dr 1 A799 FEAT T FTIAVTAT o ATLAT | /AT STTOAT 6T 36 S92 27 4.4.1 | y=r= &gy 1w 2

(iv)  SmEEr-21 oIqemMT Si1.1051 % AT, T Hid & T Agegd €9 § 0 STTNHAT SeTuTH
TErie (TETUT) Tehel T J@aT % ATeqT | Foa¥ &l Te THahl Seadr F7 el w7 § AGeqd Heed
% AT fadaar 719 &1 5037 TTerds 71, AT Aate & I 39 UAuau & forg fEeeaar amET srom|

4.4.3. ¥z 3T IT (451 X 550 Feash H):

(i) e 3T a7 Tore BT 3T, Feas & ATead § fRa< 9 81 T a1l Ff Gehel il §edT &l U Hi%d a7
safe & YT Ferel &1 T geAr ¥ g #7397 9| gt g1 Afe e [uifia wse T zEw
(TETET) o e aTIH I el grav g, af Tehe FIA AT o 3297 & TH GIAT goll AAT 1T gl Aeerg-at
AT A12.1540 F FIET AT & forg =t e oy a7 Fwaer: 3094, 3w 90#.8. 21 T
T F T8 ATH 0T Aeaeh T2 F A7 T SNACFAT AT TORT FATE TG F FTCT 21 a1l Heere 2
Iehfeu® €9 &, Ig fG@adT & FT T HT AT gl T ST G967 & Iie I8 [fce g7 s@ter & fiaw
TE g 2|

(i) e ST T¥ T ATIT AT S FTAIOTAT F ATETH | GTIT SATOIT 47 3 F9% 927 4.4.1 § w== o
AT 2

(iiiy = ATIET & fOwg Ted &1 "rud & forw a8t "edr # aredy % (F9 F F° 1000) §97 S AR
A dg-At srqerr? Sft.1051 ¥ rqame Ghe-Rase Jea & Jaad yeofq Y aaer-aaer a7 aged) v ia #
T H TEd g0 SHIEU Tafe § faee 3w Gehe g1 719 f3har S AR u) /rae § Seeoe it &
FE AT T T & Teohe ATAT ST, TST ST e 7 S WA ATer Sqard | orrae o3 Srer
AT Tohe 1T 3T T TUET THEA ATOA & Faferfad 9 & Areas | it ST

_ teor TSt o ST =T O 9T e Y et weAr
© odveror TS SO SO Teet i e e

(iv)  TETE0T e o I ATH TOTHT T ARG FH § SAARAT F 6 18 Tohe 1T 719 & 907 wiceras goa

Tl YEATHA AT % IF TATHAT & [T Gohe F1T T AT SITUITI
444 99 T THAT THAT F TAqqs 79 Srw e seAde i sodre afw SR Jewen # searEg
AT STSAAIE ST ATATE A & AT

(i)  STSATE A T ST HALOT & o &7 § FRGTT FBFaT STar 8 ST a8eror e il qLeqor 99 F qL0e07
Rar=a 9 s F A % o are FiF e g1 T€H TH, AUArS A T2 HHLOT I g ST THAT WA
FT qEreAur fRATed | I HaAT U¥ ATATS e o foIT I i SATeAT 2

(i)  HATETEd qeaw § TISAAIE IT AqAE T ST, Thegld ST Tagial @l # qaTd dedsh AT & TahTacr
et Ao TaTe a% STARTERATAr T HEAT F ST 9T A gt 1 THien, HaT TRTared i 39 ’IIEst &
g 7oV a9TU TEd F 7T 379 Seah T ST ST F T STa9TRAT 2

(i) =AM, ATEF SMLTT F HHRE IATT dedah d7dT % AL 9T, AT TZTATA HT FSTEd Far &= § ATght
& S ATAT ATHT TTSAATE 3T ATATES (A FT GATHT FIAT AT 6 AT =T 81 TH ATIGE &
AATAT T ATIT AT 3T FTAAVTSAT % ST T T FieA 6 AT & HIAT SATUIAT AT o6 FAL G127
4.4.1 % ya1 3 T 8l

(iv)  |ATHTT ST3FAE T ATAIE TIA T8 STSAAIE AT ATATS T g ST FTEATHT €T F IF T TqT5a T il
TISHL ATHT Feash RAfaa § T & T Tauau § STARTRATal & (o7 3Uesd gl

x 100

2 https://www.itu.int/rec/T-REC-G.1051-202303-I
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(vi)

(vii)

(viii)

ATHT STSAATE 3T ATATS LA T TOET AT F2-T F AL 607 T qEeq o FHfe F i AT A0
ST % 927 4.4.1 | wa= A war @)1 e F S areatasw Hfw F e F aEre afomet w5
TR FIA % (70 qreq e foru ST g

TTSAATE T ATATS T T 1T FH F FH 1T TAAAT ST FAFTAT T STTNT Feh AT ohT
STOT| AT, et w79 e s IHRAT F aqar, TAuaU | H49T Y1TdT 1T 99 A TS T =T AT 6
form s foraT StToem) afe |areTe TS AT sraere i T ff T & JET 981 ¢ 8T uAuey
Tsft 2w Tearwert F U A0 8, 97 39 "UeE & fAwg wedd F "4 & forw A o wie Ty
ST

TATHT TISAATE T ATATE T TV FieT o TROTHT T AT FH H AARAT FA 6 a7 I Hqated
TIIAATE AT ATATE T FT 1037 Tiaerds g

AT JETAT Tdag ToAT &t & o =g amEm ersadie a1 J9«re Tfd &l a910 @ afs
ITATRTSAT F TR o AT & & S AT AT TSR AT AT A AR Aty F g
IS Gea & F7 IS AT 8, q7 AT TITAT R TATAT ATEhT FT SHAT GAAT a7 RO A wForrfera
TATHT TTIAATE ST TIATES T AT =TT FTAT gAT|

TEF FALS A | 2T ATSTAIE U & qTeqq | FUd G STSAATS 3T AIArS A Rl AT HT
qFd §, SR AR THE g9 gl S 215 ATsedie UT § IUFIRHRT 94eAv IRumHt § Fire qgeaqor
o=t 3@ STaT 8, a1 SAT TETAT FHI07 T (AT FIT 3T GTIHT FHILaTs HT|

5. fRffmws 7 F siosta a7 oreT ATt % g AT v - TR 89T (FrE)

5.1. Mo F 0 WA AT L A F A= AfqFaA ssfagyr s

(iii)

Sath IR Teah F Ty i AEATE don-e T SAred/shaedt yediE &feem S99 gl e &% A
AT, Fafel Tohe IIT T AT STSATF Tohe 31T 3¢ | TRATET It g, Whegla 3T ahgid avrdie off
T Tfewr, faeedar, e giT a¥ arfs Fi2a aia i aiede Y290\ & T9Tad #3d g1 37 T dedh
T &1 = 3 | FortaT T 2

TTHE-1 &7 JEIF FiT AT THAQT 3¢, SIHTAT ST A0, JUA/STA Tohe T I AR & dgd
Tgol F B Foa< oA AT §, EHE-2 FT YA SIS0 & I T 196 & dgd AT ST g1 #aT
TETAT Jeas | Tea® saredt/sharedt & foro Sefefius % S uauan Sead F ade-2 § afeehan
ESEEREEERILREEIER aull

AT TaTAT ST & O Gediad satd & T ff a4 G490 § 99 aeuue § 1 e s F
& AAfeay defasy ST &1 R Fom g3 &F & =9 fGat § 7 BT ot &9 & B 1w sgaq
Fefager ITANT FT AL FH § AATEAT AT IO 26 q3g & AFIT AqAFAL % 809 Tiaerds qo7
1 fafm o AfEe d=mms & feg oo am@T smovm ofs W= & #i) Jea® & S Fis TR
g 8, a1 ¥ foiw & forw defasger STanr 1 97 Srom
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Rr-3-4ft/55ft Aea® A Ig wO Aeah @
AETaTH
gfeTah gaAe Aaas (a1=9 F==h)
T -3 f
FHIT ATH
e -2 ‘
IR A

- N
33 3

5.2. THSHHUT FeM/ AT Foe T &tha 9o Fore I=T Sige, awHdl, S-wed, Sua-Sr

(TF S a9F § 4 Sft ik 5 ST TET A% & Ugad & U gauEy & o S-gdemuua = =9 o

Fafaefadl) ar Heeht (Tag F forg o1 IR ) F=iew

(i) ¥ea® ® AT=9TE F T Fid ©A10T q81 gf It Hrewre Bafenr == § g1 awdt g oo edeeam
sfewes dgre Amer (TESEE ) (Shuems dea® F ey §) a7 45 & 55 =1 Y2 & Yfear R
FEIE (ATTATTHT) F & H SATAT SATAT 2

(i) e 3w ar HEo= v aifes 39a & ST A7 97 uehies T 97 STAETRAT 227 of S 81 At #w
U= Uy TGN §, AT FIA FAFe qgl gIdl & FFIH FiA TATH F T FIA % o0 AT F&TGT %
ATUT § AT IUASH A7A Aol gl

(iii) =Tl T TS FI AT TLAT ATHT FIT T TU I Fie TATHT T TEAT g TGT HIel TATH DI T FIA & (o107
TS AT ITASH Tl g THAT HAFAT TATIAT (TgH) ST THFAH dedeh H FHorel Hl FTAT gl ForereT
THSHIETTF #q¢ A7 SHU= & 92 g1 Tl gl

(iv) =9 ATIEST &l AT Aafd § 2150 Hiecee st g (SEEu) § deas-saiee 2l H ITART FiLh
AT SITUATI T &7 AIIGE] & (%G Y9 & 919+ # forw Referfaa amme= g &1 STt B srom
TR T 0T o forw Hatera STenReht & fore d@etaa W=2aT deash wrse? &7 ITANT a1 S|

e =T $fthe =T ATTeEaT o LT Aa6G FiAl i HEAT

A I TATHT 6T FEAT x 100

TRt = FraTaT 99 Fead =
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5.3 STl q1a9 I[OMETT AT HAFT

(i) == umvee F fAaeg wedw &t T ST F SO tAuEaT F e g o0 /9 6 e 9% A
ST

(i) AFAT TS EAT qarel (SHUaud) F $rars i qUET & SHugud afds § 0 7 7 & 969 9w
AT STAT 1 STH-STE [OraT @0 gt §, I {19 J@dTl S1aT gl 3R 98 711 0 ¥ 4 F #i+ gar g, ar
ATETS T AT ST 2

(iii)y  4ST/5ST Feas & dag |, Tfoi® THALUAAT > 0dB ATAT FAFAT A=l ATATH hl T T ACATHA
AT Bl

(iv) TEIER, A & 0 AT9ES F fawg T89 it AT Feforiad g F A1ea9 & e & S0
ST

[(3Ua T FAA < 4 AT SHNUHOH T FAFA ) +
_ (TEETEUAST > 0 % AT 45T /5 T ForrerT)|
B ([STTTETe St Feaor it el TeaT +

4 ST/ 5SS ATAE FeaeTd ol T HEAT |

5.4. e (45f X 5511 Aea® #)
(i)  Tore 9| & TaeT aF Tohe & AR & 87T § T9=aT1 F7 7977 Y2 war g1 Sre #7139 o7 faw = 7
e THT F Te¥ided AqIIRN | STARTHAT & A9 Fl T(dHeT & & TATET FaT gl
(i) g & e a1E.1540 e ATIESt B TN Far g SR ST St Sead w26 A
ATy #3737 ST e wed § 3T ST Fehar g1 aredt Gehe e fosar ar smEhEE ar e w
AredY T #T UwHaTET 4T T gesl et e werraiaTer T (IErew F forw Heel T F ' # e
AEAIEET) & fitr sraw % =7 § wfarioe G smar 1
(i) s s e <1 TRl & o |m9er Iy 999 § S[a7 g1 9T ITETHA 99T T & Raer-arew
TIEAIE TR (AET) arHeerT Y anraT & a8 e i =2 F =9 &1 sae g, &% aum=
THRISAT § |7 14T 81 Af< Si Tohe | | Y argaeesT 8, X Ri e i % forw s fy argaeesy
THISAT H ARTHA T OHT 8, 7 &l Tohe | 37 | & o sfav-smme Srex D &1 29 Y1 =0k fohar ST
qFHAT 2
D(i,j) = (Rj - Ri) - (Sj - Si))
(iv)  Torex 9199 T SRR & oI SIewT-eTe T st o Z21d o forg adteror feery & g har ST
Frigul e F foro aéeqor ster Hefrhio= % o= o s
(v)  SrEhEET (Rrex) & oMt sredig-Er srqe sft.1051 % srame faetaar % /e % oo som e s
Tl HEST o AT Toeta 979+ & o1 uahsy o 70 9947 % e 9% &ieq fa=ed & &9 § it Srusih|
5.5. HaLT: YT TETAT F A<as A THUAUH fit g% fRefadr
(i) o2 49T OEET AIIES S9AT & 91 a8 WiEe Fear g & 997 y@rar & deas § a6 vauHuy BT
7 2T =R
(iiy  d=8T * fAeg =9 Y29 At T Feferfaa @ & areaw | it STt
THAATEF AT AR HT % =
AT TETAT o dedh § 3T ¥ ARFATIA [Aqid THUHUH hi HeAT
AT T&TAT o dedeh § Ioas THUHTH Hl e §eIT

x 100

x100

3 https://www.itu.int/rec/T-REC-Y.1540/en
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qe: ITAHT ZSHE A HANT 9 T, ITHH TF T4 7 2l ¥ §SHE 92 gl I & HIL0 THUATH
Fraeor farshetaT 1 UL AT & TIS & (o vquaue fEawor fAwedr 98t 7T ST

5.6. TaT IITAT &I §T5d &

(i)
(ii)

(iii)

(vi)

(vii)

(viii)

AT TRTATSAT & TTAT 6T SATAT g 36 F Feas qaaearsa i g Hmadl & g2 w4 & fou Fafad &
AT Sy U¥ T2 oF Ao Fi

AITdH ITEd ¥ F ITART AWART 9T (T) Feas Y= (1) awaras ITAEERdl Aqad qT Jedh
THETAT FT HATAT w2 & o oram Simar g1 graifs, aedt Fi9d 9% q81 Fge 9747 3 €S &l
IqsYdr 7 fAgwer "iew & e v qew G g et ST qeasw oanr, w0rieE qead e Agur
Y AgEaY & AT 9T STTNTHAT AT T Afaegarft e % forw fram s ashar g19eas i 3w 2T
fraoor % 9w | qeaw Yed ST SUANTERAT aqed it wieeaaroft wr wr-weft Far sararet g
THAA 1T 28’ F ®T § Fa9q AT ST 2

ITET X ATV FTA AT FAT TETAT T T 39T AT UET &l 9710 T & o fF7ae smam uw
T FHEATHA T TgATT FHLAT AT ITRT AT FLAT gl THOW, ITFEERTor it T g 3 Far y=rar
AITd® IT5d <& & ATEAH | UTH 0 TT G019 LT AT ITH FA & o0 Aifas® ed 5 2 AT a9
ST ¥ TA FT ITIRT FA (o0 Fq0 7 g1 gIATh, 'THAA S12d S¥e Tod' T ITANT et T g
TeT ZILT Ik TETT LT T Tgaas & AL g, Safh oeg Tt o 3 AeS aoard e T &
o AT BN ST2a 2% S | g Arasar TEe arer Sa s qoid 967 g1 THI0E, ST 6 TOrHT
ST ATTO g2 T & AT Hgaas H qar Tarar g7 T off ‘997 129 8¢’ 2 & SUINT | Tgof
ITTEREOT T Yo [T ST

AT TETAT ZTT T A9 § ToIT TAUHU § FH F FH Uk 19 28 A0 (AT S[Tusm|

ITEF TV & I Fa? O ST aTer 8 &1 6l JISAT a4 o [0 G ATAaE H AT g (F)
foger 7t § 5 AT 7 srfars 3 forg S=mmd & stfaes #i giv aw a7 (@) ear 98w § 5 Rt & sfee
F for S=mTs & oAferE sTedfes® AT Futei® | The 31T 7 (M) FH T TdIe, FiA g9, Fid ST T
TeaT FALS AT & (oI Jeas F Hated STTRTHRAT 19|

AT gTea T AT FISET I9TE A0 37 Iee 427 (v) | Teag Fas @ae T29i= F3d a1 &7 8
F T 10% T FT FaT FLA % (o7 TG AT JTUIT

et 1 AT, T, qETreHs FeATs diT aiorat afEga UE w9it gred aive & oy e it e
AT FETAT T FATT @7 STUNT 3 e HT [T STOIAT, TTIEFRI T =T T HT e 6T ST
HraTee dead § Fa7 i qorar f et F e ar sftem, [t soeft sie agar ggfat
AELF-ET srqerEr £.806 T I F I ST Tred LAV F HATAT o [oI7 &9 ATHAT % forw Fafiq
T ST TRt )

6. AW 9 ¥ aga aaT ETT "UsE & forg 71q ugf - siede (aEaTsy) aar

6.1. T YTIL™
6.1.1. ST FILT T I & QT F 91q (7) F a9t & da< qar H g

ST fF I iR 3.1.1 § Rar gl

4 https://www.itu.int/rec/T-REC-E.806/en
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6.2. FATedT AT T TaAT

6.2.1. AU YeAT: ALY AT a12.1545.1 F @, FUX T 4.4.1 § Ru 0 9799 Feww i
FIATUTH, T FATea a7 * forw f&aforg v gregse, ateds (Amawared) qaT & o an) g #a7
TR0 ST AT ATEeRt it SgAaH @A 1 AT | ST ATgw YT Ter 4T S+ % o #W F 794 1067
T UF AT T FH T ST a7 JaT 231 & forw 600 FRIT| T AT 19 | Tfarwas ai= qereqr
Fter o ST ST ¥ e § fFata B s adteer St w3 F o {9 T argE STer-srent
BT 3 7 F %7 feger 24 wEHT | TG Tol S|

6.2.2. fa<ear

(i) TocEar ag a97 g ST e &1 Juvr &g & ST S & a18 YTHEdi (68 aF Jgad § ovam g1 36 T80T &
AT T U2 g ATAT "HT-H-3F " Fgl SATaT g1 et s a1 9% Feash Rafaai & gafidfa w2l g,
S Jead T, ST TR & 7T srae s g9 96T i TATET F THAT 2

(i)  eTafeie AT TFE dead § g & w0 fAeaar TArad grdt gl 979 & 9 9\ § 98 39 feeadr a7
ST 9% HAT TETAT STATLCHS FTLATS Hi|

(i)  fA<=dT T A9 FEAT ST FTAAVTAT o HTLIH | /AT STTOAT 9T 36 397 927 4.4.1 | y=r= &gy 1w 2

(iv) ST srgeET S.1051 & AR, THET HA & I Agee® w9 § AT STAETERAl SR
TTErie (TSIAT) Tohel il UF @aT & ATeqH | Foa< 6l TS UTHahl [aeadr w1 Al w7 § Faread
FA % AT TAeaar 719 F7 5031 Tiaerdsd 919, qeATha Aard & I 39 qaT & & e etaar qmEr
ST

6.2.3. T IR

(v) e IO AT The T 3Y, dea% & ATeAH § fRfaT T 21 919 arel Fof Terel T §eaT &l UF f&afre a9
safer & Ufva Feret & T "@ear ¥ B #7210 o oy gt g1 Afy O Myt wse iy erw
(AENET) F faw ara" AT A%l grav @, qr Tehe I AT o 3297 § T GIAT g AHT S1a7 gl Tohe g
F T TTHTT FTLIT q2ah T F G THE AGCFAT AT AORT FATE TAGT F HTLT 219 a1t gdTE 2
Iefeus =7 °, IF fAFadr & F107 Gohe FT GAT T AT ST T6aT g Ie I8 FHiee 9877 safe § 981
TEAAT 2

(vi)  The STT T FT /I HEAT T FTATUTAT F ATETH F {7 JT0T 497 73 S92 927 4.4.1 & ware forar
AT B

(vii)  =H OTIEE % fawg TEe T 979 & forw St wedr § st Tohe (F9 F 9 1000) 697 S g1 S Eg-ar
AT S1.1051 F AqAT Tohe-RRa=e qeas | deas Y29 it a07-13+ THa &1 &= 7 w@q gu G
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(v) o0& Fwi F gROTHT # g95d #9 § AR A F 978 T STeAadre 97 dUere Tfa Jefad
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ST T FoReT AT TTSAT | T9r ¥ ST ATAT AT STSAATS T ATATE T, AT St 6 e
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6.2.5. ALY T T [EeT-Aea®h] IT LeAe THIAS Tise foih(sh) & 4T 37 o et off Sasiier A &7

FAteaw Sefagy ST

(i) <o a1 IeTaT (SMEUAUT) ATEH FI A=l Ja1 [UrEdT THT < THdT g S TFE qHe, a1 feed
e 37 Tevde defaegy F e T § g3t defag gn

(i) UFEH T T a8 | Tedde HaT YETaT g7 Taiad ofiT d=rtera fFram smar g1 sfeds @41 w5ay,
FIA, TITAUSA ATTS ST FATHT THT Tl & ATETH | TG 0l ST Tl gl TS AT LT HT TTHE
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TiEe THT AWAT T TSI AT R (AETALT) FAT TITATH GIRT T2 T2 oAIse Ahe
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(i) 3T & afafes, e ff ey o s afomaease [AfeRy=TRir 3fe, ge, aeamet,
e a1 e qHTAS grar g, 39 ot frartea foeft v gt £ o F oo @Ry foema F =
# orrfarer B sToIm

w

(
(
(
(
(
(
(



[(TT HI—"TvE 4] WX T LS9 STETETIOT 33
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e R o fRem-FAdent i =°
w9 . s FAH R | REwor

1 29-7a¥a¥-2005 | 2T 3T Uiia & [uEsT AE B W T T & o are s,
1997 3 siaeta fagen

2 10-3TEq-2009 | FAT ATIEST T TUIETT % S9HThT T SAITA ATE T Fee &7 fHaen)

3 8-F7a¥1-2010 | TAT JaTarshi A IS|TZe 9T HAT T UETT d=GTE & dag § qR9_ F
T AT ST TRTIOT el o fAaer

4 23-72-2013 FTaved et a7 Afae, 2012 (2012 %1 26) F forg 47 #it e &
TRt T FTATaaT - T o= F #@6g 7

5 18-3zav-2013 | TAT HAT WIATE TATHIA HAT TETAT T ATEAFLOT 6 &7 FrATeA4T
S wTresRer T s ST 9T USiHl w HaT dF qOrET woodEr
T 3T AT F7A % [0 a7 3ued 2 #7 e

6 12-5a1-2016 | qeas ATIEET % a9-HAT & ATeAH & T2T Teqd Fed & Faer

7 4-3157-2016 IT-HAT & ATAH H dea® ATIES! FT 32T T&qa Fed 9 12 a1, 2016
& fA<er #1.5.305-3/2014-FIATH(ATT) | Here |

8 14-fegqe-2017 | HAT I[UET ATIGET % S9HTE il SATATAT [TATE TET HLA AT 29Tl

9 14-fegqe-2017 | 9aT YETATel &1 FEHTEE 9T AT H UETT HEHE & d9g H YT F
T AT TR THRTIAT FeA 7 AT

10 31-@TE-2018 | ataw Hiwr & forw wffe fa=e wia g% (HUaUwe) *F wraer & Jar 6
TUrEET A AT & T e wa2ei| wads (FdTers) Fid gedT Add &
TELETT F o H A9l

11 15-F9a7-2019 | TSl A 2T Teqd 2 o fAaer

12 23-%7Ed-2023 | TAF [T AT FF oTiad Ter F U #ar qurar "rUEsSt F Al A
AUTAT VATE Toqa F3 & =91l

13 28-1T4-2023 THE deddh A3t il AT 212 &l o & dag H Haer

14 26-a7-2024 | T THAH AT TRTATSH I A LT HT Frawor YEqq e w1 (A

5 https://trai.gov.in/release-publication/directions
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THH (TTALATST ST IAAH) ST qISa< (ARATATE S TELAT) HAT 6 9T [Urav & qea [&afHaw, 2024

1.1

1.2

1.3

1.4

1.5

1.6

T ATSATHF FTIT (STH)

Tf=T

FAWTT A9 §, TLEHATE FATY GHTY ST o g€ T Fl TATAT FAT 8, ATg a8 FHTIT TATIT FHT JLHT &,
AT FIAT g, ATHTOr At et § 07 o7 gv a7 i $-8arsi #71 a9 I2MT g1 e« Jar o7
Z91 % ArTiorE-anfdE fAewre § v aiaasdsw fr qiiwr Far @ g1 S-omem, SR, S e, diaT, 2 -
A, A, sFared S-Hm At S w2 gt 94Tt § S grEE qara a7 A §) gafern,
Frsgariar s el EEETE qETd gHT S RETd, AT $e artdE e £ uw srfeard sraegewar
ERRIER

et ot T AT aERE-Haa "qar i Be e & ow, 969y F 979 EEA q9rat a7 gqer =siwar
FEdl ST 7@t 81 Tgd Se’, AT & wle VAT & R SEH anient wr Rfses @ifear & aremw § gar
TSI gl I ST ZEleT, I97 § ATATISEH-ATTIF @ &7 T & & forw gza=me garat & qoraar
FIATET FAT STATITF BT TAT 7, ST ATEAH & 1+ HATU TSI ol AT HFhel T 5l

arfefer weftear 2022-23° & ot anfw A & (e g == F mga w wfy 9« fe7r @ g,
S wer 1 ® T gren @ greuRe giaaret @7 T #1 qfawr 71 o=l a<g @ f+Araaq 397 T 8, At
ETT & FUT & 39 & FTHTfSTF-314% faa7a 7 215z giA9737 213 #1 Jf9%7 #T G957 #7941 197 92 47T &1
Fifae-19 Fater # T 39T &7 & Ig qria7 §T 97T, T ATRF a9% § FH] & F1<07 47 [3a<r 57
FET 1Y F [0 95 & FUey fefoeer FIa91d1 @79 & I #1 aeFF:ar 7211 51+ a1 aur g 21T
FIAITET @17 F1 ITTEAT ST T SEF G714 7 Tgeaqor =TT &m1"

ST Had |, A AT qUT H ATATI-S10F e w7 9977 @ % forw g2a=me Jarst $T qoradr &1
A AaT Far ST @r g1 "HAr & [uEdr (FAUH) TG\ FAT TF Saq Gw Aty g [ e
TUTET TS ST | TATTH TATA AT AT 6 HIIHW F AT BFar ST aar 81 aaqame, & i ue-
Z-US TUTET TEH FIA a GIHATE Aeds Hl [SH13d, FEATAT AL TATT TG T Sa9THAT 2|

= AT &7 Y= I EEER e § gt ara Rerea’ # e frar-sa i et Heures
ITH F¥ o TorT Faias TA1 &7 TUAT o o7 U THT TaT9 FTAT g1 HaT TRTaTsh il dedsh IqersedT,
Teah Ugd, AT T@XETH T STAH Sq(8 e | Tame e 7 & (o7 q [urar Taree Trnarst
H o AT ToTell 7 UHET F 6 AraeThar gl

TorET § AaT ga @ % o Ioamat ST dare § 9l w1 FH wd & forg e e S aporasr
Sttare=rh Jae g &1 fafsrs I= et § sra=mar 7 g e T = = & § |49t 6 qurEn
STrare=reh e &l I & o7 a6 &9 § R g

o BT = e seew F fore Ter-wenfora |t fraar-snemfia gfewmr yae #2ar 81 =3
AT & Faret Y quraar § fFiaw e, @Eor siw qeme gem =8 b #T ST 22T S aifedt
T QT FIAT g AT [T T THATAT FIA AT T FIIT 0l (o087 €T H T Fed § 788 WA 76|
T 3¢ &7 (o Tt et qeed § S q1 9% T A0 e 2 8, e STTWUSTEET FEl ST g,

6 https://www.indiabudget.gov.in/economicsurvey/doc/echapter.pdf
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1.7

1.8

1.9

FAT [ora Faeft qE A TR FAT (), AT [OEET HuTEd w7 /79T (TH), |JET o [Seara
T T F2AT (U), AT UrET [ored § G FAT (A1E) ST @a qaT qurEr =eared § femEe F
foro ST weont &t R w7 (#), s=r & -1 8§ e el

= 1: R RrmT s weegw g

CIRE LI
‘@

9T H TLHATT qeadeh T AH KRN TST & AT TST T o6 TF Fa1 & | | g7 5 T Te97 AT B AH1T
F I9T T TAAT | ST ITHIHT ST AT Aedeh Tk gl TFhd gl THT, TH HIHH (el T4 i+ &l
FIATHT AT g1 T TSeT TarqH TATA & o7 U Tehisha THAT Hf srquieata &, deas § e
IqT AT 6T HIAFT T IUTRATT T FATAAT BT THAT | THT HIHIT 3 FET T, deash qeahi H e a1
Ftear Aoared g1 g%ar g, Se "arst it et 9 iadd T4 98 99T g1 T, #4T Y& wi
O HAT I[urET Aeared # AT, e s AT gu F o uE udhia qurasr Saee g f AR
FIAT AR

ST "ad |, wTreEer gy At @ sifow =7 fG3r 3w € il (F) STHRRT adredY a8at gy
IR AT TS ITAHTSAT T ATTITFHATSAT T TIT FLA o (T gl UraT ATell FLHATE AT T SAFLTFRAT
AT (@) TeHe o F Fara § feoqforay siw g feeafort & =0 § J97 ywrarsi g s i w3
FATTAAT % S TF ST HJAT TATAT ST T

STFEROT  Af5ae ATl oY s=ATh, AT g2t i qar Sararst g7 aqurad (e & &9 § Teqd
T 7T FaT urET MTEs & a9 T 9Y GE g0 AT qUETT AraeqEwAarat B JrEid aarar
g et % F= s fHgat 1 awie f= fear mr e

(i) &aT F¥ orEET § Aftag FER- THT T F T | FaAT TGTq1ei 7 Fgl g 36 Iee 90 Jar it qorar
fAeaTa AT AT QT FA & o7 UE e 9T g1 T ST AR #=its 36w o e 39
S O foarer 7 sare==ha T gl STTeERr F 39 Seqiadi a2 fo=m 6T g 3fiw 6 w&q & 2% ad #i
Fafy ¥ Fg W@ ATIES! & (o1 Fa7 Y urEr Aoared § Jofiag g F forg us w@ree vy &=
T T Ao o g

(i) STrRTSH * T IREEaT- 4T qorar Aares F /e siw fortdr § greafdar & ST w7
frsam azar g SfiT a1 WaTarst & i HIaY e 9% AT qura § e oy giaeqst i aEar
AT 81 TERTATL, TR0 F HaT T&TdT 6l JadTee 92 HaTa Aarsd Haisl qT=r=1 & [HeTad &l
AT FATIT § AT STAHT HaT Fedtweerd & forw =g foweT #1 599 FT q6| AEared Fas
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AT T IUAHAT F qeas® o Ga(ad AIaTed ToahTza? 6l fHTar &l &7 Fed § qag A qehet
g, ST T Tt &1 @ 70% g ITEEr F a1 SEraret § qar qurar =earEd 79 siT
Forfdr # areafar siw vawsar @ & forg At #ar quraar arEst F o Ao /st & o
I FATAT g1 THE ATTE, a1 il [urar =eares Rdres § qegear @ % fore #4a7 yarare
T a7 sty oy @ 8 & 9 oot S@dEe W Meiha SRHiedl & Sqare §ar & uEr &

fAeaTaT 7w F

(i) &AT IUrETT HATUGST F FReEACT- BRI 7 SfTw w7 39 "9, T "9 [UEar araEe w
AFTHAT FT THT ®T F 1= 6T T g, dF q1dT 6 AI-ATT STARHRAT g7 AqHT 0 70 F47
TUTEET UT Ik TWTE, FAHTT Ta H 3T ITEwar siv afas d=wrs & qgarad, sgr oft @ v,
fAreaTas % adwT wa¥ u o= T AT g deETe, Wit 9 areersa ST araey qarst &
A H 91 3T s ATIEst & ger fear & 41 Gow w7 G g ew e, sy fEr e
AToEEt, ST AT e yeraret grer A ST s srfEeer A fae & srosf, w G
Recare & ares wa&r ™ 2l

(iv) &aT F OEISITET F TEAHT & [T I TS~ JaT qurar Aearae wraa & qreafefar siv
FIITAT § ATETAT ATHT FeeA g, TEweor F FfFzme it stqg=-| 7 fega a1 ggfa y&@= i g

IZAYO ATIH HTHEE AT UrET FCATET | % TIATAT hl e TETT HT ST TAT TETarsh a
AT (AT i RATTeT 7 avst w9 Fe)

(v) |aT H OrEDT (FETH) § U T TR T gg ATSHad ST & a1 Softas Adte e
(THSY)- acar i FafA=at § A< Fecdres F o SemT-aew &g 8 &Y 3949 ¥ g Joias gl
AT YETATA T TAT T [T H FEq G AR F & forw, Bt oft = & arg ff, steewr
T F9T FAT IO F oI UHRST FT Aviag AquA 4% AT 8 g qatd § WA 9% 6
AT H, AT AT [UETT  ATIEE & AqaE Uhel # H0iiag aiis & gfa gRil| graith, JTERE ATTae
F faeg a1e &1 geaisd Aafd § SIqaTad & 978 UTRST a2 ST §oF I 799 I STUT| SHeh T,
T F AT T F T2-aqured & o afgwman A< Fecmge afr w o o7 §f g
#T 2.

(vi) THA F4ET oENT AfFEEA- g9 Jead T U amEearsd ST araee® SRR & oTfeaer &
FUT, AT T g8 a6 UAH dedah # off, FTATATST AT I [0 g9 g/ Aearas &2 &7
qHAT FAT 21 Tehiga e Rt e Moumes At srasasdarst # #rh 28 a% 97
FATUAT| THF AT, ITATHT FaT T Ha(dd ATIee A qrILATed qara I=0 Ued 947
(ATATATEA) T FAfesT HAT (ATATATEA) & o0 J919 § 3T =9 ATIGEST & o 9601 squrad T&qd
ERIESIGIE]

(vii) ReTfET g = &1 aeliHer- Far it quraT Feares ATad JTESt § G Y IReAqdT F AT,
TTTERT &7 T ra=ATed AG ¢ 1% qaT TEarsi wf GHIaE qiih § qar 6 qoraar F e i
AT RATTET JorTedt # Ta=riord STHnaT it T&TaaT § aSit AT+ AT a1l TTaTe v &l 3T F:7
ERUEICED

FEE ]

argfaT stfarfaam, 1997 fAfSrer wa=me Seasi & 9reaw | Yo 7 1 arell Faret &7 giarea ot
STUTETT I[OTEAT HTAHT BT G2 FEA g T AT SATETAT Far g qATieh AT qATA 6 STAHIA 6
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2.2

2.3

2.4

2.5

At it vear Fram o 7961 aaaETe, AT 7 i RE=T qaret £ q4r A qura (FE) ATIEst &
fore v et F2a gu Fetafed e aar:

(i)  steds dar & oreaT BfFEEE, 2006 (2006 #7 11)7 &7 6 sFzaw 2006,

(i)  SToF AR AT (ATATATSA) 37T AT TATSA STl TAT T FAT T UrET 6 q9 a9,
2009 (2009 T 7)® fiF 20 W, 2009, 7

(iii) ST 2T AT orT AT "t quraset F aew &fEEm, 2012 (2012 w5 26)° i 4
fegav 2012

= et ® awg-awg 9T genye o 97 g1 ITiEewer g ang-a9a 97 A e u ¥ Efeay

ST HoTTer T T Fa|TEe I Iy &0
Fieae FAT At uraar FfFTEa, 2006, & 6 sFeaw 2006 Fr 24 fawaw 2012 Fr ertaa f&ar @
T T HaT TRTATH G HAT [aT (HeITae s=9H T & T-qurad & fawg A FMedre (TheT) g
T ST @ e 25 S 2014 #1, #@tede Aifa 2014 % dqaT 'Jiede’ it TRATT & Ferfad 3 &
foro et ® Sy werrere foRaT )
T TENET FAT (ATALATSA) T TAAL TTATSA AR AT T FAT T OrET & q19 fat=a9, 2009
FT gelt a¥ faAtw 07 @ 2012 =1 genfaa forar s o, S|H ster arat & |arg-arr 351 Jarei & o
AT I[UTET ATIEE S i T AT o wTg qeaT 2012 ¥, SquTad NOIE e T # <L, FaT qurEr
ATIEET % forT S=@Te & AT-3TqqTe 3 4T [urar Fearas #i Toq {arfdr & o vt ya@= #349 %
o iRt & e gerrae T am om feqiw 21 enreq 2014 % ST |9ee % A9, g GIIEst &
orT =T Henfard fohw T 2 |aET IoraT ATIREEt & oy =A% A-SAqaTAd & o UHST 1 F8 &
oo famie 15 sraeae 2015 &1 fEfaawt # =vem serree sr &ar = om =i 18 swreq 2017 =7,
qT FTAT o TTT-8TT ST FieA 27 (STETAT) T FATerd ATIEST Fl HATAT FeA g [AATAT H T Horraa
T ) fomiE 31 € 2018 F & Gt & AqATY, MAUALTE JaT % FeATHd & o7 <7 90 7106
ST e T ¥ ST qUA e ST ¥ qEqd R ww sifaw "@eraw 1 q9aw 2019 #r fRw gww
fAfee we & forw Sy o s om
FATILAT ST HATSAT & forT a7 Faeft qoraret & A @f=aw, 2012, fGamw 04 fewaw 2012 = G i

24 AT 2014 T "ertaa rar w37 o1, qUfer T TR Terwent § HAAH SeAwre i ATy #a wr
AT & AT ST 7o)

IT o AT # uF 9w F Afew g9y Igd Atea AT T o9m 99 |/, EAR dedw wi

TR afger T avE & Fae T § T A ead £ A7 gz T 31 59 any, 25036 T &
THE HIETSS dae e A1) 978 79 2024 T HiaTed 94T Jararat g R /w70 o9 w2o=T it 977 %

7 hitps://trai.gov.in/sites/default/files/CA_06102006.pdf
8 https://trai.gov.in/sites/default/files/CA_20032009.pdf

9 https://trai.gov.in/sites/default/files/CA_04122012.pdf

10 https://trai.gov.in/release-publication/consolidated-regulations/telecom
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2.6

2.7

3.2

Ay 9, AfEre a7 a7 Bt qrErea senfiE f G 2 d f w2

R 2: RS Marge et w1 a9 e 9K Aeas

12.71% - 16.04%

& 323%

68.01%

2G m 3G 4G m5G

==-2 & 7g 1w g B == Afaaet & sfeg=a g & a1g & Sretear-arn fadst & 34T § Fh Ja@ora
AT g AT Tehe-Fa=e 4ST/550 WT=ITRIT a9 T2 397 & e 9 w291 #7 80% & Tfar Zear a=rd g

e e & ara RfSedwon siv g 1 'R e SRaAr 15« F a1, TTEAR qaTsl 6l ITdsadr 37
TUTET AT 3 St Tataredl & o U faard siaeasar a= 15 gl 39 & ot off e &
TEATT AT I AqTAEAT ATHISE, ATAF T T-Ta=q Aiafafet o gfaga T9E STedr g v
EEATT HATA it Iueedr a2 4% | Tafw, = sAEedhara H &4\ § T@d gU 94T Toral JT9ai &l
o e Y sraeTFar gl

ASTT Feah & ATIF FALS 6 A1; 5SIT HATSA FT AAANSE; FIAL IL ATALATSA A1SH€ HATAT 6T FTgdl Tgd
T ST F ST T & FEoATd F HTT hael AT FHieT 3T ST ATS 00T F THT e F Forw sqfeeams
AT 3% e AT aTedias 097 SUTRM & forw, Sriear 7 Jisgar A==t fi 2=ras aH/ier #3467

U ATE AT g = yeqa w2 #7 [ug ot Sew uw & v 9w a4t fiF "t F o e i
TUTETT & S=HTE AT Bl

Tater RffEEs 9T gawst

“TFHH FATA (ATALAT AT ATALATSA) ST Fiede FATA (ATILAH T qTALTATSA) o forT HaT T I[oran
AT T aeden” o aw R 18 wrer 2023 # gt o' (i) S B wm g o ' e
AT F ATT-ATT HISET et & Gerae i Aaea=hdr 9% TaH1er ST 1247, gaiar &=t & wE agqet
T AT T T s [Afds Far puraar JroEsEt # fAeg Feares # ame F o v A 1@ Twe
FT 2| THE IALT =AML, AT T T HAT AT & [OEAT F AGAT (FLAR) H FEATd 97 AT == AT
S qeTeet o forg wrEiieE g 310 ) yeqrtad e wr aaiar o awrwet 95 F | | G Twm

TTAET T F [AAATHE @ F G a9 & ATTH 297 § AT 7T 3T o1, DeH STHhT Sqed &
TATEAT FA ATl THE HaT [OTaT Taesi % €479 hiad (haT T 9T, Jais qa7 T2Tarei 92 ST ard
T AT TAT ST AT § GIAAAT F TeFH7 G947 T TEq91E, TEial a8  fiF Jisar &zt
&1 faeT # &1 weara fagr, S & s T 2.1 # fowga @10 uEe EfRgwe RafEr siw squres

11 https://trai.gov.in/sites/default/files/CP_18082023_0.pdf
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ATTITFATSA FT FH HAT, qTAHA TATHOT F1T 37 FAF=wt & srarerm=i F Trgara a7 for=ar v q9rma a3

3.3 WY U § Faureat g wHen: faiw 20 fdaw 2023 &7 5 sragay 2023 aF o feefort s ia-
feoafort smwfaa & 12 o greite, Raame 7 9| s 7w, st F T femtat e qa w
& sifaw fofer &1 19 a age F1 o o feoaforat s wia-fesfort seqa e &t sfaw [t wwen
e 14 fegaw 2023 3w 28 fagew 2023 ff

3.4 T 9F F TAT |, FTH A Uxg Ragmhi (51 yarar- 07, IR EH- 05, ITHH qATgHE T8
et Husft- 01 sfiw svx "wrea- 02) & fewfort s 3 Raemeat (Far wyamar- 01, 3= &9- 01) &
st-feeafirat s g2 feoafirat s wiy-froafort argfam £ femmee’? o suasy 2

3.5 faAT® 09 18 2024 F I IS & AT | [ZAUTIHT % AT TF A9H IS FA7T (MTAST) AT
#T TS| ITFEEREoT T SAU=ET F 12 9 Fagmt (79T J=rar- 03, S=nr #9- 01 3w #usfi- 01) &
arfates feeaforr T g2

3.6 TSt whkaT F S weter Affmwe o Ragrewt & wta Tae, e e siv feed At
ARl § Teqq 0 T )| feeafor, st feeafirt siw s fErapoor & arfes w9 # yeqa &3 & o,
farfersr Raeme=t & s feeafort s sfa feeafort vt e asftea T e

(i) A T
(i)  weETer =T F sragEt 9w Gfore = e &
(iii) Tt & forT s 9w fafere = e
3.7 deqaw, fRaumat fit feeafort, saer g siw omr F fAeawd =1 Suw & fAfys @<t § yaw o o )
gTT-4 AT feoafort & §afaq g, Jaf amr-5 q6rar @At & qragmEt 97 @i eqqe #:1 ariie

FAT gl ITT-6 TR % o0 o=y q2i u% e i Aoy 7 fagwor yam= &2t g, v f& #7d & steara
7 ¥ Soorg AT T 2.

4. g e, gy g Ao
4.1 |97 UrEAT AT F qRaEfAd FCT 1 HE 9 HRT Tl

%) Raami T I T

(i) 7 99T TRTaret F T % T 95 § Fgl o T=iod [AEEAt § 9Edd & o w6 a9 sffEer
Tei foam =T g1 g\ oAt & UH s off A8l g8 9T @ § S T2 Hehd < @ {6 ITH {41
urET ST RATE it T AT [Urar 7w Ha7 2

(i) =T o weqa o 3T g 7 qaeenr s &7 "ar qurEar RO, @y SRR stad =%
T HH A H Tl AAT-aAT Tl g1FT ATRT| ATATHF TR 2350 7 357 | 15 a9 & srfe a9
" T gs, At ag 30 & 45 § 6 a7 | fafq g2 3T 651 9% a9 =41 &l o7 Wl g 99
551 ereft ot 7+t wmeat F forw wrafaw wEnteh 98 8, Tt g gwsary gnft AT

12 https://trai.gov.in/consultation-paper-review-quality-service-standards-access-services-wireless-and-

wireline-and-0



42

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

(iii)

(iv)

V)

FHfoad T4 [urET g1 3T o TAiere F4r urar #§ ggerna 7 AT ST FifE qrarse q4r v
Teettr AT T TET AR T AT BT 81 ATHFRLT 3T ATIESt § GTAT FgaarE, Sar F 450 F forg
frar T €, Rt S U FeeATal & Harfed wed & oo uw fFarer g st F ae 1g
T 2

Ty 2, BRIt § & UF T g AT 7 9 F adqwr &4 e @R ¢ amee 250
T 3o T FAT 450 T F ATEHE T 9 Aqremiid o1 St F IS 7 G o vadiE-
TTAEE 997 99 5500 F AW F avy-ary A=A w9 #w1 Gewe Sed e i g
e, o ffeTr Tor g dear § ffTr srea«re arfve €, atza qur ffar #1221 F a1
g FeAT; AT ST TAT qATS T AT FA ATAT L@ eredT 21 % q7, JAA qar
rEET A w5 IR § auT gEedt sraeTwarst ® 97 qrAHe T & o deree aur
IHAT T AFALTFAT g AT BI, HAT TUETT I SAALAFATY ITATHT ALAATSA TAT AqAT §
qfvadal & 91 g8 € F [T g5 & qTIT TLEAT FAAT 6 qaT UET & q997 F a1 =4
gfadat F TRAferd AT AU STAHTAT ST THT ITAHT S F oI srqea it agax
ETT (FAE) H TREfdd w1 T HqGre (AT S araTdrEd) i dgiede qaret
(ATATAT ST ATATATEA) o TorT EaT 6T J0raT AT it THIEAT FA A7 (G THT T T4T 2

RaaTel § & UF 7 Teqq AT I3 55 qeash (A & IEiaF 90 & qras(@ 94T qorar ATt
#ir At T fver sraeas 7Tt STt 81 ag W Star g 5 Iy sy i aHrEterg w79,
HATEHATAA AT FATT T@A, IHLA AT GALT T HATT A, deas TaT HT AT ord Fed,

T ST gRtET 3 6 IR F {ae Fam=r o7 yfaeadl &7 Jg@ar o & o
AT HT TIATE A TEHT (AT ST AT

AUAEST % A, e STAHT THTAd THg (HTUsT) T ¥ T3 FT Orer i Ja1 TSTarsh & a0
T ITATHTSAT T T 0T AT Tl SATSAT ol [T I Ik AT o o1 aq¥ o qatad qal Hf
ISTAT ST HAT-TOTAAT HIAHT ol FHTEAT T THL T AT FHAT 67|

g) faguw sk Aot

(i)

(i)

(iii)

IH IHI T FT ALATT 2 HIS[ET HAT IOl AR | Hrea il sraedahal wl qHAT 2l
Faa Affaw 10 a9 & stfas @ 81 = Jare o e, forer, i, O e s
AEca Ul &=t afea s &= grr & 57 @ Bfss Frarear #f gaerses aqa § agaqor
it far &Y 8, a1 TR Jead ww geErted RfRed Jarst 1 SR #9F oae Afera
TG T TgH FATS ST G| AT & o gamaes & forw RfSes aewtas g e i
TEATT T FGTATT Hl ZEAT 9 F T q¥g & T 67 747 8| Rites #art e+ Feas
T HATTIT BT & Sl THIONT 397 % ATATISI-TT0 foare # U @va & it [Fardt g1 a9
2006 37 2009 F fawdia, -amew, T, Ot AR, S, wh-aRfE, aEism, staaea
T-HE S FTHT F2 AU HAT3Al T THX F AT 98 TAT gl U Tff Fa10 o1 e
ATt 9T AT g

zafery, 250t e 35t 7w & 2w Matfia J&T oEar 9w o9 9ga 79 | §, wte
THEE-TEATE (457) oY AETHA-2020 (537) AT sy qEAT qead § 37 327 T4 A
¥ faeaar afed agaw #ar urar earad it Terher FE i w7 gl

THE ATATIh, TAAAH TIEr 1 AR G THST Jga? (HeaTad 3iY fuarsi & g 1,
T ITTRT F HIHA T AN IAT T &1 THAT, Tg AT ¢ o AT [ora<r A9t i
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ATHTE T THeAT0T STHAT 6 T GLT FLA hT ATTITFRAT gl ATSUHN-USATEE 3T AETHE -
2020 (5G) & foro fAwferfem smEdig-& Sr=nfir dwar Afee T8 =7 § W=IRE 3cmed &
e Far oramt fAoares RS #1 " Ta @1 Seeew F oy, smEuwd-2020 aaAE #
aufiq feear aruad-ueaice grr qufdq fBeear #1 1/10a7 fear &, Jafr smuadr-2020
The 1o | STTRTHAT SAHAT 22T 3%, ASUHE-USATES FIT qAAT faeterar #7110 A7 2

=-3: ARuwd-uEaite § ALTAET-2020 TF THE d0AT3A H GaGT

[BTa: SMEErg-3T TH.2083: sreuHeT fas )

(iv) TAeuTes At RdTe e STt famaat & g & aq1 F/ar g 5 Taeiht Y9I % aras@

FAATT FAT OET (HCITET ITHITHT ATLTFRATA & HA Tl @1 9T &7 gl THT STHIHT (w17t
H T ST deas qadt foremraar’ v fFear wrhr sAfee aar gen g, s 6 arferswr 1 w7 g

qrierr-1: THT ITNHT FAFRAT # A9 i Ao daeft farraal v srqura

¥ar @ 2019

¥ 2020

a¥ 2021

¥ 2022

¥ 2023

BIEIEC]

66.9%

78.1%

82.0%

75.9%

75.2%

68.2%

65.7%

65.0%

69.9%

73.0%

74.9%

71.5%

74.0%

72.0%

77.6%

STEE AT AT § @A g, TTAHT T AT § 76 39 T % AISET 947 Jurasm At At
TTH THAT AFTF g

4.2 sRfATE f Rar ¥ v Wy WIEE-uT 999 ®AT
%) Raami ¥ 919 e

(M)

i RAeTat 7 SEqa (AT o ATgfasT &7 a1 urar & fafagae it fRem & Fworeg afiadas a1
TF 12 I T2 5= #A1 A1R0 oiw 39 Meifa war a1y qor et sfiw [dyer 5
Izex ¥, faffmwe £ feem & Faw 1 JaT rE™T F1 wad F3d F o = uSitaEt g day
&7 o UI/FHEO F ITANT o AT ITUE &9 F AN TETAT AT AU ST TS AT AAqaqrat
T TAAT, TATATE AT [T FT TETAT I ST ATSHT 1 FAT % T SATeH T Hiwd H |

(i) RFamai T 7g ft Fgr & srearafs § Sia araEst & 979 UF a15e a9 ard ([Qara® g+ 6r
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(iii)

fErerfeer &t STt g, o fAATeT st u |47 S Rare R Srar g, SetE fataty § grea
2FE ST AT T8 F qaeAvt & wrea F A et & 9y gt SR £ gerg & St 2
Ffoaw waw wx, #E FAdemers Far uraar At 9E 81 Raamwwt 9 "4|r Ewr F o
farffre g sraam 3 foro e & afvagar i aeerdt wtaefrear o ff=m w3 &1 aqie
)

fRaamt & & us 7 weqa fFar &% w3 o sRtvar, qirdi |99, garses erew, wAreT &
steeforaT afgd w2 3o § FMetfia sreru faw oy o 7o €, arfr ag giafea G s e
FEEATE AT AT AT U Y FEreaa=aar & <Aaq A6l w1 9ad F3 Ea Famws
e gTRT @9ITT 0 T fAow, i o2 Jeas frgadiaar, st qQuidr a2, 989 =T ares
AT ATAHT AT ATTHA Fd &, [OTHH AT Sl Sad doF 397 % AT STT-3TRT 21 g1 THHT
TATHT ILLT ITATTHTAT 2T FLAT FIAT 3T TF Taeqell TEATT FTSATE FT TRTAT 34T gl g AT
TEQA AT AT g T e Araest i Afeaiea w2 § wE q9rad St ¢, S sty g4t
T, efSesr s =1 fawame, a9=iar Uit S2e0r, H9Tiad aToie TSR aeHT, siaeesl &
A= IuraT aREdaefierdr, Fa=E F U w6 Teed, gy qgear Siew § giy, garEd
AT T THATT ST FASC IALETAT T THHA B

g) fgum i et

(M)

(i)

AT TETATH T¥ SAATAT AT Al FH FIA S AT HT AT T4 F oIy, Srresor T a7
TUTETT HTTEE! il H&AT Hl RAETd IAET § T Fad Agea ol ATIGS! Hl T@T § ST STHhTst
= feat &t 77 & o0 straeT 81 T3 Afdiih, s "1Iee, Sl STqqITad & Je= o, oF ger fau
T g AT AT ® o S e 8, SEE @491 y=rare F Squrad 7 i w9 g AT gl Tg
ITTET ZIT A5 2= AfAawe it fRem § us w29 g1 graith, ase 29 AfHamms g #it s
AT o FEH AT JRTATH Z1T HaT qorar fAeared § ga o2 Q97 g arfe deas qaf & gafaq
STATTHT FAFTAT FH BT T 3T THIATE T ° IT0T AT &1 Fob| HaAT TRTATe G Iueel
FAOE TS ITATHT Tt v adam Rufa arferwr-1 & & ST a6t § S e stfafagse %
L EIESEER E ]

TR (AAIATEA) qaTU: THFE (FTATATSA) Jarel & o Jar uEar qvee Hafoted
AT T GIedhy, AT (SATwi % A= 8, R €147 7 off Ieera FBram @ o

(F) ATATATEA FAFHAET, FEiFd AT ST IO F TEYT JAT g g R
AEAEsg GETT X 9T Farsh it 7gT FT A | T@d gU, AW Faet qear i g 100
TeAATSaLl I¥ TMUT T AT &l <=7 T Hetaa &7 <=5 F¥ g7 747 8
(@) =EE Afafeh, TR 9 H, T AT F 0 T ATIET O S (i) 8T A5 H SR w7
| aF T g (=85%), (i) =T &= # 9= faat & fiaw 7 qamw (100%), (i) qrHor
T IgTET &= | T FA R % AT A (275%) S (iv) ArEor ST agrEr S § 9va
&t & ofrae T g4 (100%)!

graritr, sifaw fEaffeae § Faer 37 ATds 9910 @ U g AT (i) >85% F §9HTE &
T 3T w1 f3a9 T AT G &7 (i) >99% =91 % A1 i F1d fGaar & faw aw
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AT | TH T, 3T AT G 50% ATIEE THIH ATALATed darst * forg srfafe=rae g

F7 R T g
(M) AT H, FTATATS U HATH o oIy squrerd s RearfEr gt § wradst i ger 15
T 13 FT &L 2

(iii) THE (FEH) AT TH T, A2 oo ARt 1 A7 95T F SgeT ¥, TR (Tr)
AT F SATq FAT AT ATIEet fr A arfeEer grer aeftar € wE f o nedH R e
FAE, IR = Forerd T FHST SE ATIEST & JaT TSTAT g1 FRRTET 377 o &
forw wormarafia w2 feam mar & e arfaeeeor #r Rl Bt @ =i g ardEt F g
froares a9 AT TeTaTsH FTT EAT BT 81 greAith, =9 "rIest & fawg Avurew #ir AT
grfersReor grer foAT Rt AR UHST F AT STt TR TEe ffteeh, Wit F et ' ar
ATIEEST &1 gard &7 FFaT BT g ST qemel oo § yeqriad araeerd 27 J4T & o Sefem
T Refege (Hfima_ =197, 90) siw from FAt(97, 96)) @i it wast wfm
THAAT 3T | Faerd 2

(iv) &+t Fard: & e TEETEE g F ST 9 aq qor AHaeT #7 wOr a9 @ 6
forw, weteT ffAae & y=arfad T 9 9TUET (THE aTavarEd § 3, UAHH aMEied ¥ 3 9T
Fiede ot & 3) & A & g= & ger 3 o 31 zue wfafew, =t dans F oo
ITATTHT FAT & HATd THIT AT [UrET qT96e Fgiia B 10 810 ae 9491 (ArEarsg) qau
Fieas (ATATATEA) AT FATE TETT FLA aTel FAT TETAT T T A1 & o1 STAhy 941 7
AT EAT T ATIES & forT FRTwT w1 T FIAT gl He it g fafenr admar &
gt - 9T Tee-UT F o 27 (enT-3enT a19ee & ¥q19 9%, WTIH0r 9 9 2491 ATIeS
T T | FATHIT el T (A7 foram g1 2ot wohre, oot o a9rene & o a7 d=H e & &1
T FA UF doHTe Heid oRar AT 13 97 FEH a1 TS7aT & &< 9 AT a7 FHr=t
T FILA FATUA|

(v) SIET T qeash § T AT SAAAT IAAT FIA 6 (o0 0T I FA g T2 1T T&TF FA 6
AT TRTATAT % AL T Hael g, TAFIT 7 =7 92 F=1e fFrar § o s=mmt § 9iadd & fou
ST TATEE UTH ITAsH FIT ¢ [ofeg AT Al GE AT TAT § AAAT AT S9HTE & &4 H & AT
a7 g Rt & et fafr 1.10.2024 & e wisar afwarst & g Sarfaes foatér g1
= F47 yarar @A B #fAre F U @EEEt #7 saEr g9 Wree vy [t wese
Frrfied S 59t STSHETEH, STSHETEY & FTLUl Had ATdE TATAT 9, ST Fid <&, daHT
(45T 3T 550 Fead ®) =i e 31w X2 F e Aoftag S=mT & wreaw § yee R g

(vi) #ar IoreT et o7 Ragrst g0 3ayd At de9 & qag §, TqHar g9l w 3ggq FA
* FATT HAT AT [AHFAT FT T0T &9 H @97 Agcadq0l 8| HaT TaTarsh 1 41 ar eeiyg
fraret & fAfFamwes gfewr F daaq 6t 9 arta R Smar g, 99iq (F) F&T Ear
B dqe, 2017 s (@) Suadsme-Fdiars-arund- =9 T giared aead &
e sy fAeares @ ()™ T R 1w w7 & "9 361 2 5 4 e S
F= fafsre et 7 o grar g ofiw 39 2ot # "quy v arhifatadt a1 s y=fora saare

13 https://www.itu.int/pub/D-PREF-BB.84T [re<T __ REG01-2017
14 https://www.itu.int/dms_pub/itu-t/opb/tut/T-TUT-&=T I[ora=r_-2022-MSW-E.docx
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FEhI0T g 9T 9T F3aT g1 Asga SUHh /e fafaaw arer o §, S|t #ar vararet
T ITHATHTSA % 9T Fs ATHAT § TaAaol & LTl & 97 qR] FLA AT TaGT (a9 g, dar
orET fAfAaw w9 FEeme® g1 9Fd &1 gTalih, o= I91 |, AT qUETT (Afaas w6t g8 a6
THTA 8 T FaT orat fAeures arree Mytha o o € s B srdg foaet & e S aswar
2l

4.3 a7 urEwt fafaaw F v ) wd ag 9
%) RaurH & IH TR

Fg fRaami 7 #gr & ywarfaa & e aroest, fafEr siv qead Farst a7 39 g9
T 3T FITAIT hl SATAGIRAT it ST F:2 & oIy, araeerss, araed si¥ sieds Jarsi
F forw 29 s st & @9 aaTe o7 g 8, e agfa siv fuady F sfafafdr et
2 Seeiv gz R & =g &t d@xf=a gt awwmet b & aree us e s Jar
TOTET ETHAT I § HEE H

g) fgum i et

(i)

(i)

(iii)

(iv)

T FATAT (ATALAH 3T ATILATSA) 3T AT TATSA (FTACAHT 3T ATALATSA) & (o1 HqAT
T I[OTEAT o HIAET T GHIAT 9¥ G2 O faqi 18 e 2023 T AIGAyT Hi Ja€rse 9%

ST 3T T 9wt O ST FEA | Ugd, W F oY Hated TRt & qread |

fafere fRaameat siiT 39 Sraehr TRaTl & |1 A= Y ARTIAT1Fw &9 F F 2 hl
AT 1| FAT TETAT FTT TEA FOATEA PRt et o e 9% Siaeeor 6 feoaforat 97 off
AT T T T qHIAT qSh! K ATEA | qTAT FFAT AT T TR g7 Bagmeant i sraeT

feeafort, fagwor, agmae 2o, Fawig d=H TS a7 A9 T&d FLd & (0 T Saay Ta
fru w81 Tae arfafeh, AT qorar A et a T A8t R ST 79 § T g | gF ar
TR & SATerF T7T A 2

THF Afateh, At & Teqia 9 Yrieeweer gy feeafimt siw wia feeafort suesg #e #iF
THT-HAT AT a1 Tz T o, e 3¢ wwel 97 Iy # i T F AT AT A FT

T qH et AT o) TEes Afafen, faATw 09 arder 2024 ¥ SUH FTIH FHAT F AT & A%
srfafs feoaforT seqa we & oft s & )

AUFST F IO THH AT (FTAE) TIIATAT FET TG (0 T JEIaaaor & e 97,
ITFEHOT & qHeT I & Sara § duT feea i # R U geqiaaer w @ w3 & orw uw
srfates staae |1 ya= R

ST % HadAsT 3 36 a7 ¢ A= wed gu & st g faamasi &1 W 9% 1w
ot feoafort s faraaor S&qa e & foIT 9gel &1 s sa|y QU 7 9 &, STe &7 A=
g o 1T 1 9qE a9 A A AEFeTHwaT Tal gl

4.4 fFofdr 1 AfEs & 71f¥E § seom i FiS sraegwar T8t
(F) RIgTeHi & 9 I

0]

Raemest 7 weqa T fF ra=me sart i aedl el T aR=e garadt & S84 g,
ST STeqaRTToTh IATL-AETE HT HIL0T a9 Tl gl ATTEE AHT AT § T4 AT IqATC-AZTET i
F&T 1, Sr|s T it qurar w1 GSFd 3o qree e 39 e |/, S | giwr
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(i)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

FUATT F T TEATAT IAL-ARTAT &l FATE Feh AT HaT [Aq0T § ATTH FATH FH Foa FHLh
gl AT ATIH JeATT et gl

g oft Taitra T o & & 9 ®§ arede § arEees U TEsOr aTel U ETdT S
Teas Ff 550 § AIUT FT T gl HISET Aeah HT HATAT T ol ITAA, qedeh (aedre e qir |
HHT FeaTat & TATed grar g1 TAT7iReF | 37 aR=Te =9l & 91 q4ad grar g, e

Tg HAT &l [UTET T AT 1A § TEATT 3T IAAT & TG KT GoAToHd HA 6 (o0 (eh
TTE T T HHT a9 AT 2

Raureat 7 78 fF gume e & gy footén & ofes fonfér & aeom & Rt
AALAFATSA | FTRT Il R0 RO Y shrgelt | Fleg FI i AT il qoran (FL0H) FH
T AT ATEHT F S99 FT TFREHT ) T TATEAT w0 & AfAfew S9wrs go7 F:2 Hi
geraefiaar AAfag adt g2 &, Fifh Tg THATT AN F HTAA A aTAr GAIaar w7 e
THTLTT A1 F2aT 2

77 oft e T T B T aaema avae & o by, 91 offw =0 fasee (SeEre) & frgiar
* AT TG Y@ & g § S 917 wAr g AU Al § qAGiE gl Stwarst &t
AT FTA ST ATHLATRT AT I FH FHA T TR F ST o6 G ST AT gt gl
TATET sf|a g qufsa areriors Tai Faeor EAT &5 § T ITde JIeET ST =i o
#T giargr Y& F2aT gl [aTet e 9 a7 feaar i AT #39 § uaad 941 yardre o
FTATE qET H AT FA w1 Afawe Fear g, ™ed 697 F 919 deas gieant g+
U U ZraT gl

SUYh & A H @d gu, Ragawwt 7 gEma A & gar quEwr qEst &1 e s
TS T HAT [T EATH FT Aol AT F:id 7 Afeaw giea [ o9 § 7ag w0
AW, Fg Yoqa AT 13T o ATt &1 faTe! sf|d &t aaaT 39T ST 1@t A1g Ul
feaamt § & UF 7 yeqa A & Fmrtew Rartér & /vt {RaiEr § agera #5752 /e
EEATE AT IART H AATF FIAGHE AET 1T &, OH FAML T {21 At @ qg=1a &l
TEH FIAT ATHA | TH FET g AGT H Joif § [T o, Jgaw g@ee [, @rgae
Tarar § i, Ragmai & &9 Sarael § gig, dga¥ oo dae v garfaa staeadT ara
#T giereT % w7 § ff 397 a7 2

feaaTl § & U 7 yeqa a1 3 gt F1CHl 1 Ta7 & qUrET § F4=ar § TR F:79 § ow
HTET STET 8 3% U stfeer siw wfqefier af=mes ardarawor & &= aermare &ard Je= w3 & forw
AT S Fa ST A= HT AaTFHAT gt 2l

(@) g i fAet

(i)

ATEIEYT AT JRTaTel g Yoqa Aoarad At e (froweme) & Jresw & #ar it oraar
AT # fowg 4T wararet & fAeares &t arent & Mt #2391 g1 T8 @71 147 § 7 TEEr
F AT W qEATR SA( ST fAeuTed wau Ui # IHfT F arasE, Sifaw Sudwret g
FAAF AT ST ATSAT HAT Al [T Ueh (=T H7 TH@ (@0 a97 a0 &, S o6 VT HAT [orav 6f
ATALTHATAT T TTATHGT ATAHT FILT THIAT 64T ST 7T g1 39T H 45T ¥ 55 qeas & =ATIH
FALS % ATa9E (80% I T 4SM/5ST I8 T4 §), HIA TIT, He S, FH 2T & AT
& Tt Y ST 9 W 8, gt qar Yarar fATet Jar ¥ qurEwt 6t SSHet wr @
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T TP §| qead queArs £t HET qreer-1 F & TS qrEEa aedas fwar  fE 7 of
uferferd g 21

(ii) ErerenTior oaTa qeaie STater & FHT0 JaT 6 [urEaT F Hated g faumer fuwsm § 931y
w7 § gfvaferd 981 g1 @ad gl oo Afates, faaret Rarfér % aiomreass o 7ga #§ &6
Fatyr & Fg oAl ®§ 4T urET § ferEe o gt g, S aworg e ¥ s 5w v
TATET # TZAT AT ATHTT AT o1 (AoaTas & g1 Tadt g1 Sfed A7 7 T97a HiaTeod darsi
& I[ureT & forw e €9 gt § S 116.7 w0 & afe® (30 o9 2024 TF) & agd
T2 ITHITHT ST FHT HAT T&TF Fd 2

(iii) #AT TETATSH FTT QA AATHE TUHeA? % Foregqa &g aw, e 7 9 § & uF faamar
#T et oA eaieT Sater oY AT o § AN o|a & &, A e Rt § |4
T I[UrET F HATST ATEdTA® qe TITH T F IRATET A5l gid 2l

(iv) =g AT e = smar 2 & 2017 & Bfeawi & geeas & 9go €7 Jiaree a1l % Jeash-geaiad
ATIEEt % forw fAsares Rt arfers =7 & yar $i o7 @ o

(v) SIRE & HEAST, WTEEr 6 7 g & vems (amaees) garet & g491 qurear Heore i
Feaqr & TRt aTt 97 6 97 aredtad [MAaTed w q ST STHIRTS & fodi f geer
& foro smaens g1 feqi® 30 ¥ 2024 TF WG ITAHT TA STHIHT ST FT AT

97.15% feear &, sar & == 4 & fRar = g

= 4: oA 30 o< 2024 TF IAT AT ITATATEA A TR TSTHTSIH

2.85%

u ATILAY u AT AT A

(vi) ZE% AfAh, F8 s@d g0 & T TEAR Toqwzay a9 H qEidarsd qeqarzadl o
TREHaTT FTH F7 § T AT F4F | ATHHT I TAF FIA o6 AT F qACATSA S § a9
T TR FA il ATITFHAT §, ATTAFIT 7 FTITATSA (THEH) 3T ATSa e (FTATATSA) HATSH
& foro fommeT oares e S v %1 [of ot 81 gratt, amearss qarst & foro v
AT Gaeft ATIEST & $liY ATeF F3 a7 &7 747 2

4.5 97 urET Asares AT i RarféT tauae @) w g =iy, 7 & asw, Fw arfia weer ar Ser
WX
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(F) et & wa e

0]

(i)

(iii)

T fRaemeht 7 Fgr o wred # forene dead uauau-snearig ATSHET g YT 9% 9w
TAT g1 TATAT ATGAST & o\ o 36 ATSHRT a7 F =T g AT AT it ATSHET
AT % A1 Frq wre A7 A geqa sfeaarstt i i gartaat #1 Fer a9
THRAT 2

Raemeat 7 7z ot Fer & wrfeeror w1 Sroadt § i s R §3==1 T TAuE F qqHEne
e wa AT AU Y T Fifea g ar fare & srfae feegqa waw uw aiafda & & fow
AU TAT IT FH AT (TAE) TR STHIUT T dATT F2 9 AT F T §, 91T
=H o FaT waTaret a7 Rt it agaar w1 are =T S

o= g feoaforat # e anfde 8-
(P) TST-FF ATRAT T TR IR STTATAT eI ATSH T S % [Aq0q §: TF- F7 a7rea

TR Eq AT GT HAT [T AIIGET &l AOAT, RS FTAT 3T ITAT SAqATAT FEAT

FIIAT T & AT ThATT & F TG A5l gl AT 5T Fl 3 TATHAT AT gHRATOM, G4
AT faeett & 912w § Fa 60 S 59 Sfea aiged g

(@) T TATAT § TS AT IUET ATIEE & (AT F AqITAT ATHA/THRST: I8  form,
HeT TR (THAT) UAUHT F A9 §, Ifa we Huadt vady S =41 F qrI-arg uTHdr
TauEy H T fEferg Arode F o i-srqurer 9t Sar |, 91 S€ 1S Y UTAuHT 4t
F forT Srgdt UHST srRfva FwEAT 2R

(31) ST e § AT gfE (i) aTem ¥ w22 Wit & (22 uewem) 58
AT &7 (22 TAUAU + 36 T<A/F% OTfed q&9r) a9 T, (i) A7 gogisd o
ATF geaiad (3 A1) & (i) Ao/t & o 90 /r9dE, Squrad /el i
AT | &% AT gl & ar-arq e syaeasware § W gig F301 T8/ A1 At
H 9T gl g & Sroadt ax ROt qreer Ster o, ag o faer T Bega sreaee
IqT AT |

(@) g ik fAet

0]

(i)

TF 92 AT &, 39T =7 F v ¥ ofdF woat v F% i gLt vt &7 ¥ fwq FAewrerr vw
T O 2 e 0T aqATT HaT UET @i & dad T8 Asdl AT (Sl § J497 Y [orar v
FreITae o7 AT & T dgaY MUITed & |7 SfEd &1 SaT gl 39 S| THIE & G oTHE s
Fe TSt 91 B ST § "AT & [UrET A @I T Gl g, Al gt 44T J&rar AT qar
&7 =¥ 9 et S=ATh @ FT T g HAT TIaret g1 &6 S et 94T A qurEr & a7 H
el AEEHET ITH &3 & (ou, gater AfFmT § tquay sfiv asa/Fz oamfadg J&97 68 9%
eures # Rt #T1 wEdTE @ e afaien, "ErEr B T a8 ot s w@r &
TTFEERT0T ST ¥q2 9% #4T &l UrET  fAeared it et | 2 Fa6ar g

g AL AT ATAFRTr ATSHIET-SATLTRT ATSIATE AT TI5A/H3 AT T2 TLHT G &% 6l Te
ST TTsT-shiad 81 UEY STEHTEY Thid Troa/He T & T¥ 9¥ waifead $if 37 @l g, TAru
Tl TS/ ST AT T AT QAT ATSAT HATHT T ITASHAT 3T Tgd H UHeqar qeisd
FIA AT AAARAT gl THF AT, Fe 5T AAT AT LTSN STAT TETATSA HI O TS41 |
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(iii)

(iv)

v)

ATSET FAATET T FATT | AT T FIA o (o7 AT FIH 39T T2 2| A/ g faa q2er
T I HATSH AT ATt U At/ T S A vt o gied Aol a9 § qee aar )
TTFERT0T &7 /AT g T3 S &4 sporar fAeures "raEsEt it gew waw i RaitEr 39 e i
TEATT F o (o0 saea g, STt FaT TRTATall il T T a9 2|

rfersReor 7 fRrerT s Reafé $ gem w7 it It ag F o & et o ffem R g
(F) FAT YETAT TS/ Fy orrera geor T At AeaTEd ROrE yae w¥ AT (@) "4r YErdr g4 87
T it R § Agcaqul |aT [UraT ATIES! # gEH wqY A Aeured RO yee w1, S
HTeAH & RAgTTR ST AT MU STAR FROTern e § fHoaraa v f&aoor B s e 21
TEAAT, T 7 T Hgcd Vi ATIGSl & Hae # FfaF geq Tqv it AHHd I F7 H7
Aot forar 8, ey ==t &g & g § i 7€ 2

=AM, FAT YaTqrel & Aqard 9% F= F#3d gU Ao § UuaT 7 Ha1 T &7 607
T EAT orET AeaTaE AR ST e # Ao o g1 grerites, Rt @ gew vt
aTIEEl F ey RarfET 2ot Tvee § fAfde G Stroem &= serarst v Srfereor 3 o & o &
feraroror % forg ITfersReeT & |79 UH oW TqT F ST Fl ATATSH qTAT FIA & (o0 U o fAhted
FIAT AFLTF g grAlh, IS MFeTHaAT gt g, a1 urtersor AfFgwa 13(2) F y&g™ &
FETe et fafore 32w sfiw srater & forw fafare s (at) = w afera geer(et) am [erEr) &
oI g FaT rET ATIEEl & forg &ar qurar Aeares Rare ot /i "9t g

4.6 Q-3 FAT ST JAT IOTEAT I TEHHT T

(F) Ragr®i & T e

g Raamt F weqa o & =gmaw Tot-srse st & o wir ff Favst qeadh qar geraret
FTT S SATAATIIH ATH % ST 7% Fham Sram g1 grefith, & 9rHelt #, ~JAdq8 o
HATSAT % G AT Rreer a9 & T¥wry I29T F TTH F & (o7 Fast il AT a7 8l
et ot sreafess fafaaw, iz S=HT 3T afas ThSr & q97 U8 Od-3A13 I Tadd TA7T I8
T 2

(@) g ik fAet

TR 36 ORI & HgHT ¢ o TATT & at avi 1 Bfes &1 7 g9rh a4 & o qeas
FALS 6 THIY & [0 TAASe a0l &l UH § HaT TIIArel &l A9 dedsh Hl AETal A7
qTTfers &t § fHaty &7 7 orfae w27 & forw Srearfga B Strar g1 | €7 #4T Jerarst #ir
Teas & ST i AN F2d q97 AT 6T [UET F Tgq H AT AT FLAT Aa9TF ¢, qrrh
TIEAT qeas | GIaAIHE FALST gl 3T STAHIA FIT TS il T2 HATAT HT T&T FLA &
oo = FAtFef=dr TaT i 97 99

4.7 wEEr Rffwwe § veafEg S=aE v §

(F) RIgTeHi & T I

Fg Ragmai 7 el fF Ar9de Taq w2 #7 U v g & "ar yerar @t s=9a w1 aqarem
TEl T qTO| THE AT TETaTell HI AT & F garcaTied g1 98 Tar gl Jar Tarare § =7
arq ¥ S T & AfF=wat w @& gqrarst # deas # [ F Aqreaw § g4 FF qoraar §
T F % o7 SreArfad FAT A1)
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(@) fgwor ik fAes

4.8 fRffams

TTFERT0T F &AT 6T [OraT & THT ITE A gyt ¥ GEw G g, S (i) 3t aew s
AT FaT & [OraT a=9T (i) 9T F TATSA deah § deddh TTATNRAT w1 7 (i) T
ITATHT FUFTIAT § e (ARl F1 AREE Y (iv) HISET SoHTE & e aqard Seara
aferer 8, offehe zeal as |1 721 g1 &aT Jararet F sroet fevafort gt v sfa zga+ &
o &S agras 2T AT fFrawor yeqa Tei ATl dEdETe, Har SEraret g1y Yae o au A
22T F AT TT T I T Fayoor 7 eae § Tad gu T ger S| &l sifad &7
oo a7 81 =9 Suw ¥ aE F @St § WERE "49r et qa & ey [ s=ee 5
Femrere & form f@groor = sifres s B = 8

AT FAgor (M)

(F) I & ITH A E©

Fg feaamat 7 geqa BFar & q&r urEar [AfRaae § we-aga it sraegdar g #77 F

oo uw fAfRames g9 FEuor (RemEy) v e gFT AUl SAEsy YETad e JisEm
=T % TR ST ARTHT TATAT AT ATHAT FLA o (070 T TUTANTT GIEFIT 5

(@) g e fsed

(i)

(i)

(iii)

(iv)

ATErawT Afafaaw, 1997 YTfEreor Fif AT HATSA & STAIHISA & fgdl i TeT & forg #ar #it
AT EATHT FT FT AR @7 gl Jaqa, AET T @t g | f e
TUTETT (FLATTH) ATTEEST & (o0 a1 [Heiig F2d gu, 9% =7 2.1 7 faegqa =7 7 afvfq a9
faffay a9 o

T2 SRl ST ITTIHT SMaeTHharst & FHILT SHLT TadAl & orfier w2 % forw ==
et & a7-a87 9T gara AT T 81 TR B STIATS A W FA 3T TEATT
AT IT AT IATAT AT 3T ATIARM FT FHAT F2eA o forw izt & Fafag doras
AFTITF B

ITFErER0T ZTRT FAT TRTATSH T IUeAsd FU U Aeqras 227 gfgd 87y IRy w7 & § T@d
FUEELIEIRAICIE R RERIRIR ]

ITTSFOT G EAT I[UTaT & ATIESl & T97F &7 fager e Bt  Feg aqures foret
& gy, Rure fFu T squTes i afasd gen 'Y Y ST 'Y & [Aamed & &S sy
frgooT, & ATT ST T T, ST STt it PR o Sren 9¥ AT T 2

5. RfAFwa@E), Rgur sk Fead w [fdre gaqe
5.1 =fera ofirdes, T s s (AR 1)
(F) Raur & T I

e feaamest 7 qama foar & denfaa far spras fEfamset w1 afeg=ar & #7 § 7 9= 91
T8 AN AT ST ATMRY, ATk TATH AT g1 Teh| Ieg i aeh oAt fo seartaa Erfaaee adum
H AN FA % forw =g 98 2, e zHeE oy smper-oe afvad B sraersdar g 5 e w7
UT QI AVE H HHAT Al AT THdAT gl ThTd HIATATT dedh AT ITHIHT qarsi 9¢ faawerawrdr
TATH ST T g, ToTTe TATET &7 & 25 SI# QT T 101 0 a199 o= T 92 96t g, e
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ATET ITFRT TATET g1 Raameant 7 evae SAmT 3T srae-g-2i7 () "= qarsi
AT % o &ar qurar (Fgets) et fi sttty #7 3@q gu, faarst F f= a9
AT e AT EATE qAT Tararst (SuadY) F foro w0 w31 g+ &7 smug

(@) g six Aot

fafawe &1 @y % F U 5 "1 7 AR Fd gu AUt F qaw a9t & a9 § qeiE
Ty R foAT " siw =maw i & g1 suaes feoafort aommet o F R oft
IS ALAAT % 5T T ¥ T2 Tdrq gret 81 greAiter, Arfdraeor 7 Swer fBFar g & &fFa
&A1 01 eroFga¥ 2024 & AR RN THH AT T, ATTEHTOT F U (ATA7erd) qiaq & gae §
foqrfEr smgfr & Surtees & arfess & aeow % o gz 92w &1 afafas a7 39 &1 off o
foram g1 za sfafs, wrferseor F wfawr ATIsEt & o =Jweg ad 9 218 99 % &7 e
T IqAsd F w1 v forar g1 4T e A, aew-aww o7 gentad argieT
srferfaae, 1997 @ fau v srfarer & srqew fafaae=  ffds @97 sararst @ amg 2 &)

5.2 UHAY 94T (FHALATEA) * forg &4t sura<r qrade (Rfaaw 4)

THH AT (ATATATSA) 3T AlSa e (FTATATSA) AT & o0 HAT ITEdT i T T ATIEE TFHid &
AT gl 7wy o ¥ wErer @AfRae 1 4 q9rei & o qmrer aride yeqrea R g,
TTATATET T FATAT 3T TS HATAT (o7 S-S HAT ATFITFHATIAT 3T ST ATZH (6T &
X =TT A gU, W 7 g |t F 9gd gmiee o s=uTh e 7yt fro #) oz
Afateh, e ISTHART FaT & HTEd ATIES UHE qi6g (AALATE), Tad qia9 (FTAad) 7 gieas
(ATATATEA) AT & (0 F9T 8, TEAAE ATUTAT SA@LTAFKATH H TIA I & (70 g U A7 2
T 31 v wfde (ameerza) F o dem At gmoee fAfRems 4 # yem oo §; weRe
afde (amawem) & o Affaas 6 i 7§, saf ateds (araeere) qarst & oo ¥ fffewa 9
e fFu w81 g4 9 "= F oo aew "6t ¥ gafaq amee AR 10 § yww oo g
Al & T SAIEl, AT TG4 i AT I F Fae § T A=t &7 fagoer Sefetead & §
AT 2

5.2.1 ITNIRAT G T I & YA F 979 (7) Fd Qa@i F ia< 991 77 g {0 (FEarsd) )

EIEE R CIRESIER))

(F) Ragri & v18 371

(i) F& Ragmai 9 727 & aqaqE § araware siT araeed |1 af FaT0 Fad T & e 97 37
THRATRT SAETIAT F AT ToT FiT JATAT g1 TAW, TH AATIAF AT 6 At a7 fdare
FIA FT IS AFLTHAT Aol gl TH WTIGT &l A=t siw Rartést & ger 3y srar =mfzm

(i) =R Afafeeh, 7 e fem g o e e =0 wrde it MRt ST @ Jrear g,
TV ATATH HT AIGET dAHTH 6 AGET TG AT AT0| TF Faems F g1 =47 g & Fafertea
AT HT 3@ g Ated S daren oy 7g 10 F4 &= g 71z u--

() FATTIOT AT,
(@) T AT T /TaaheT,

(T) TE= FHT FAATEAT AT ST,
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(5 sifaw et wefrefadt deet qz,
(3) TATHT ATAFRTRAT gTT =IO s sraarer,

() ERICEIRAR: IR

(iii) T Raarst 7 g fRar & S=9mrE #1 g2 95% #7 G s =afRm #=ifF 3=
ATATITHS HTHA 1 Tohd & STt T AF AT BT g, GTEHHRT ATHIOT &1 H|

(iv) T% Raam® 7 gama o & 75 arade amearsT & 98 Uees el & {u o are
FefFeladl qUTETH 9T AN Agl M1 AMeU| TH HHT a6, ATGEYT FRT T8 T80 T2

T ST = TR,

(@) g six Rt

gTfersReor i AT #§ Tg a1 e g B wéf-wsft Ruie 9 F 9t pam ue w1 F
T2, AT TETdT 0T 9¢ HaT TS gl #d gl HiE 9e & Gwg swam O #3 F 74719
AT T AT T T, ITHIHT GTT HAT I[OMET FT TZAT 3T T8 Hgea ol A9 2| THIIT,
AT TETAT H ThAThl Fagradr A o7 [FAarstt it = F3 & 912 gt BHiE 9l AR w47
FIRT ST HAT o 0T I TTFLTH FT TATAT FHT THRAT 2
FaaTe EATAT #§ aEEare qare & o0 qaT TIrarst g0 39 AT96E 6 (At i S gl
graAtt, Aleae (ATATATST) HAT TTarelt &7 fAeared, ST & FAoares At R & aaman

0]

(i)

AT R, S T e

ATHT-2: HIeSS (ATATATEA) AT TITATH T GAT AT ATIES T F IS0 & 15 &A1 &
frax we= fhw T At w1 gidea’ ¥ fore Asures

gt i 15 feAtF |15 feqi % +fiae |15 =i & ofiax |15 fe9 & T frowem
FRFRT |\ fiawmmm |05 s <08% |98 aik ¥ 100%
S g FATMT TS T | <100% FAFa | FAFAT TS

<95% T HEIR A |y e |FFTTT

FAFT AT | FEAT e it g frows i

froas f e

qear
o, 2023 0 1 0 123 124
4, 2023 0 1 0 127 128
fargeT, 2023 (0 1 0 130 131
feserz, 2023 |0 1 0 137 138
o, 2024 0 0 0 137 137

IYLE qTerRT F a8 T0¢ g 3 |aT Jarar a8 ¥ 2 15 #rd faaat & fiae 997 yem a2 @ 8,

e Tt sragEaT &7 e |t artHe 21

(iii) TETHST T H, HRT AT F A % 918 TH ATIGE & (0§97 100% Tearterd = = 2)
(iv) graith, Rt grr somw e u afvgent ww fEw = gu, W & $= 949 &t F
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v)

=T & g1 8, TEor 9 UaHd T4T (ATALATSA) 3T qlSse (ATALATSA) HaTeq 2l & forg
geaTiad S=HTR FT >98% T Hentaa fFhAT 1 UH it § g A4T TaTdT q4T K ATALT o
Tgol HIRT e AT 981 Fed &, a7 & Iraen & forw gasf fAfSr far yraym F forw s sweer
ST 2 i A T /AT SATUA

AT G, ATATATSA FAFAT T TITIAT & o707 03T F9T TZE FA o (70 F47 % Y194 & forw
aa-HT 1 7 AT e & ganfag w7 F Rae F fiaw w5 R g

5.2.2 Y Gereft weaTd (7 100 TTZHT U< ANT it T&AT) (T (FTALATE) X stede (FraEq)}
(F) RagTe®i & v I

0]

(i)

% fRauTet 7 qATE AT & arEarss darsi & o =611 S aq9TT AT a1 gaqTh
F A1y T¥fea R S =Ry, s & adue ffRet § <7 9w fRyitha &, safF searEa
F=wTE <5 7| Ragrat F dqE, A qHET, ST qrEasis g2, oo qadl g2, dfaw
HT FATFeladr g2, Fea Swemsd 0, ®ea¥ ®e S|l AT JAadl & FH107 g Aa9TF 2l

et § & uF T weqa ar & a7 Arade w401 ff afede Samet ¥ foro ader & o

Tafe=mt =1 fRear 98t o7 oiw =0 9 B 7 g Gy w1 g 6w witeer 7 sy B F ag
Aede AGT TSI & (o0 =6 ATIEe 7 997 7 F7)

(@) fagwor si fAef

(i)

(i)

FTATATES % [oIT T FeAT a2 & fawg HiS@Er d90m <7 g1 a9 |, qlede (AMATATed) Jar
oI e 99T ATTeE Ryt 981 8l

f¥ 100 FemshTza i T 9 FaAT HaT T2TAT GIT AT TS UHFHH Aedeh A ETI=T TATH F¥
TUTETT FT UF JEqILF ATT T&TF FLAT gl THOT, TAT TETATSH Hl FAT UETT  FHl 396 [d9Th
FIEF 6 & H AT gU AT Fedeh & [SS1SH AT FATaqd 6 (o7 RS g7 qorar greswor
T ATAT H2 o ToIT STeATied 3T SraT g1 I8 ATIES #ieae Jare & forw off 3a471 g7 Fgea ot
2l

(i) =9 ATYEE F fAeg aATATST 9aT TRTATEl 1 aGATT FoqTas <1+ geq # & w2

ATFAHT-3: ATALATE AT TSTATH T Y HSAT ATISE & ST [AsqTa

Rt Fr g F
forg dirgaeie

AT AT <5 ¥
CIERILGE L

AY AT >5 X <
7 T froHa

T froAe

|1, 2023

97

9

106

S, 2023

97

10

107

e, 2023

99

10

109

<HaY, 2023

103

109

|4, 2024

102

109

(iv) STferERor F 97T 2 f3F 90% & 1fersk Fam &=t § Ja7 wararst grer Ifa 100 argeht 9% 5 7 F:7 i

T ¥ AT TR & &Y 9T ¥ S =

(v) = fat § o w7 & Ff3e ¥ a1= F 4 # gieds qarei 9w STEnr Fear w6 a9 T R
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TG AT, AR T AALATE Aede & Ta@rd & (o Saeq® T3 A 4 (A=)

FIATT UTH FA T UGRAT F gerafRyad w9 & fou w2 3um Fu € ST F AeAse,
TTERT0T T IIAT ATILATSA TSN & (o7 =6 AT9ET FT T | &ls Ae T8 faadl 2

5.2.3 SNl 14 foa® a% 9 7 G {THH (JEETET) dR siede (FrEars)})
(F) RagmeHi & T I
T2 Raamt T F=r 6 AT T IR F T9T AT T 2 AT ATIGNH THETAT HT TTHAT
FAT T=qT g, o weft-aefy zod 15 fom & ot srfers awg &1 Stmar 81 Sereewr & o saw e
STAIHT T ITASHAT, ITHIHT FIT AL-ATT AT(SeHe F AR, GaTs & (o0 SFAqafd § a7,

Fa ARN/SAT F&AT AT AE-TATE Fed F A AT THATT F FT Fg &1 § q0dT i @aa &
orT ==l F1 8T IULIE ATl T A9 § TEd gu hw § FE g T8 &f ST AR

(@) =gor iz Ao
(i) TTHT O H, AT AT & OrU, T T FG A ATIGE TEATAq (60 TT 8, ST A= [Ru o g
qTferT-4: qUwet 9 § QW IR F fog y=qrfaq qarvse

TELT &AL § 3T 1Y (4ad T 2T g >85%
o<t &t | = oA & e Iw gur 100%
TTHIT ST TETET &A1 | 39T w1 foas a9 9 g4 >75%
TTHIT ST TRTET &A1 | A1 &A1 & Hae a9 ghme 100%

(i) ST T HTETT AT o [oIT ATIEEST AT AT T FH F 6 (o0, TTEH T I T F oI
FET FATA % (T Fae 2T ATIEE T@ AT FEAT A7 8, AT (1) 30T w19 foaw T 39 ge1e
>85% SFHTE & AT SlI¥ (F) >99% S=HTH o AT A A1 f&adl & Hq¥ I el

(i) 7el, 72 Tog far srar € & et S &1 St T § @ arer wd faEt i dedr #v e q
ATIEET & foeg Feumes #1 seae #3 % forg REr strovm gratfe, @y e ge #F oET F
oo, = v areatas =G & "@ear § far s, T 5 w5 e A

5.2.4 9w fEEl & < AT 7 U {THRY (AEEEA) R gieds (qaEsT))

(F) Ragri & 918 371

() T Raarent 7 gama foan & =0 wrode % forw S=mrd 7 #0 feawt F ofav 95% a@relt & w@w
T Fe TRAT ST ART| AT AHIIISH 9 ATAGIE qATAAT Fl TR FqT g AT [ T8/
=T % #TaT 100% SATATAT TTH FIA § FTGT ST Tl g1 TAH & STCeraRier FAaat roadr %
fEaor & 9v g1 AT A AquesHdr, T SATEEIRAT g Ay A e,
AT HIEH S g AT 2

(i) RFam=i g ag o Yaitra B @y g & afoerdf ae &, & et & e s
ITATHTSAT & o FaT gt § IS a7 g9l gl g, SN AAdAT F d@d g,
Tehe 1ol T F TTATE A FHIAT FTHAT I AT Fig a=qHTS 6 TROTHETET AqATAT AT §
iz &1 TFdl § AT d=ATE F 1T AT T-AqqTaA 2 Fahdl gl 7 F1d fGadt & fiaw 95%
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TETSAT T =91 Raiia FEAr a1 it @iia Fgreft i Ja7 TSTarsi g aTHAT it ST arelt
ATARTI ATEATARAT F ST T F7dT gl

(@) Agur six Feny
(i) =aaE fafRgae ® ag yraenT g & agdy &= § 5w fRaat % oftaw g areior siw agrEt e
¥ 7 9 fegat ® fiar 100% amawars ot & 3t B s =Sreul S9r yerarst g
TRt s seht RearfET it @t g % forw, wrfesreor 3 =g ot § <19l % qa § et
T o= #7d gu ey ST AT et & forw sm = w@d # Ay o 81 aaae,
TR (ATALATS) FaTsl o form g1kt & 100% F #479 9% > 99% T "errtera & =m g

(i) FesdT qaT  forw adam AfReme & ogdt 3 arfior &t ow e faw fear 3 =41 & fiaw 99%
FIT T T AT 21 et e fawrfeat & 3 2t & ofraw 99% 2w Fgreft =W & a1y

=H OTUeT F fAeg dieds Far Tararet &1 fAearee f= R = g
arferar-5: AT FrF fegat F Jfiax AT g qrade * fAeg Aiede aar yearst #1 fAsure

fowTET s\ * SEHTE HT ATATAT FIA | FFATH T AGATAT F FA | SAATAT
o ATl AT TETATAT 6T H@AT | ATed HAT TRTATSAN 61 HAT | (rfyera #)
(3 74 Reawii § 99%)  |(3 T Fewit # 99%)

A=, 2023 123 1 99.19%
I, 2023 127 1 99.22%
e, 2023 130 1 99.24%
fawaw, 2023 135 3 97.83%
A=, 2024 136 1 99.27%

(iii) ST fFgwor, < Sfaa § e aret a7 argwt fi agdt AT ¢ atede 4T yemEr
T JAATE ATATAT FqL & ST T, TIAFIO T AWAAT & [ et vy qarst i
MEATATSA TS HATHA & [T ATIEE ¥ d=9T A g4 ATRU| TaqqT, >99% 9T 1 3
w9 faaet & i S T ST =nfew 3 & feaat % fiqe I £ agreft # Bt S 3 &
AT H, FAT T&TAT & [AAFAT & ITaeTT % ST AT ITHIHT il 600 H 2 T HLAT
ATTITF Bl

5.2.5 siHq AT 99T (THSERR)
(F) Ragmel & o e
T fRaemvai 7 weqa T 3 AisET a19ee 3w =T [ATe! e 9% S wg A1eu)
(&) Aagwer i fAowd

TS0 7 TEqid 9% HgHid 2<h &l § a9 JII&E & AT (dHTel e 9% & Sem
Futerd gl
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5.2.6 sqdare g (fieiens) wge (90at wiveras g=7)

(F) Ragre & w9 T
() F= FRauarHi T T5qq F T8 Faa T Igedi & o g arew) Raitér # =7 amee &
AT A & FIT AAARAT ol ¢, FI1h 0HAT AT T F Tleed AT Termda T
(fretrams) srer it At sie Rt 7 w2 2
(i) TRaam=i & & t&F T F2r & aaa | [t 0T 947 TGrarst & §= araidrsT ] e

Teas & fore fYeirams aeTT 1 aEqa, I8 WIUES aEdrsd ST araverd & forT Ser-3re T
A E 2N

(@) Agur six feny
(i) TS U AEea XTSI AT Y (U FT AW FAT § AT galery F=r yarer A
A & Fae AT #7 sraegshar gidt gl dIeies oo & T §, AL deds 9T hid wedAT
9T qgl § ST HaT ol UrET 3T STHIHT AT HI THIT T F TATEAT F2aT gl
(i) e o ®, 78 "AIEe T #iw srteser & R v & oo o (RfREme 4) grents,
ATIEE % Hecd o7 e & A19ee Gar &7 4=’ 1 ge X o= #2d gu, e 1 o
foraT & T =9 ATIdE &7 AquTed gt s=wme & SFIqare T Srosm
5.2.7 qEIa! AFEEAT il TXATg T fOAT T ATaATST FAFMT it AT T GAwa0r
(F) Ragr®i & T e
Fg RagmHi 7 gl & =8 & o Fiers F1 ZEr T8t AT S Aeu S A
e Rare &t ST AMRW T AEeTFAT Fad AqATAT ATH H TETUIAT T ISTHATHIAT Al IS
QT ATH Tol TgATIT
(@) fRagwor six Ao
Ragmei & 97 fed® W A= F7d gu, wigwor 1 39 "maee # Afqgwe & gew # fAoig
oram 81
5.2.8 AR FFe FAT FTA F S I A1 AT 6 sfia< F18ars f JHt 91

(F) Ragri & 918 371

(i) F= Raurent 7 Fa1 6 38 "rode #7 [t sz fdare B s arer 3T qorer Fdters & 9
F® ] H A1 WET AT ATRT 3T ITIAFIT 7 HAT ATIGS ¥ 0T 6 AT 6 €T § 7 ATIGE Hl
AITTH TAT ST TEAT FATR 0|

(i) TReaemeht & & UF 7 Fgr & =& areme £ qrwat w2 gre R s =)
(@) FRgwor s fAod

AT T F I H ESATRIT FHeAFAAT HT T TF Aged ol T2 AT| A gt d7 Tl 9
H H9F g, T ART U SATR FHeAFd T2 70 JTq 81 STATHT I AF9THATA F ATHTT
TTATALOT o forT streras e a1 ST Trfer &t araet i 767 2 F forw wad=r g1 arfareeor F gger
BT AT AT A, AT FE G, B AT F forw d=wrs [yt w2 3 810 adae afigea #r
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T U S A & gt & o, aifesar 7 39 Araee it At @8 w3 @ Ao
form 21

5.2.9 9T FT T (F) AT TFARNT $ 19 SH (@) T ACAfes TRe (Su) ST TR a6
TSI STHI () T TS o STUFT T AR S0 () S0 F = T AT AT e

STETT

(F) Ragmr®i & v I

0]

(i)

(iii)

T Raumat T =1 6 8 Arvde #r Rt sfe R v st arer & orEar /TEs F AT
F T H T AT AT AR

Raemeat 7 o FT 6 TEE S F a9 o f-aremia qead Y I9d gearet g+ #
I & AT o qT IJeer@e g S a6t g, Rred ge=m Feas i a=hemad s dware
FTEHT I TE G| Teah ATheFaL s N-3remia yorferat § aae Jrar g, S e va=e
S IRYE ATIEE T ATENEAT FH g0 ATdl gl qdierad, JR9E A6 FT 979 e i
ATFLTHAT AT | ATATT 2l TS 2

Tg ft were foar @ & & fAfse dar yararst g qar fGfed qeas snfhea=e F 9y ==
ATTET Y YA F Hd w3 92 A= G s =g ag gfewmr =a qeg #1 e §
Taar g T g E=Te dead ot off e gieeme @ uw AT 8w € s st At eme
0 qead | QT AT W Aal AT gL

(@) g i At

T FT Tare U f@Er e FIRAT F FT qEAn [FEE i T uaEsl A ogedt
AL T T T2 HI 419 § T@d gu T dTeirems &1 Aeareas ager & &1 947 ey qr9esi &
T Fa¥ AT AT g, T F 9196 &l ged & foru RBaeams F sy u fF=m B g1
TEAATE, ATIEE AT AT oraT FRRET & geT f&T 14m 2

5.3 UHAH 94T (qLAd) & forg &4 e qrvee (RfAaw 6)
5.3.1 FTAIT 8  TIA9a & oI G447 IITQT T da€T3e I HATAIRX -EATIeh Ha<sT AT hl STeaar
(F) Rauri & T I

(M)

(i)

e fgaameat 7 weqa AT B =& Arade & ger o ST FfRu) 3t =% avaae TEr St g,
AT TS =T TG T AR T Gearwa sater w1 Soadt F fFas o gre fREy s =)
et 7 7z ot garar f&F adiw q-enfaE Fa9r Faie gt # a9 @y § gEiaAr §
100% adrwar giafara w1 i sfeear, @ aug far F ofiqe qa@ET & aoee #=9 §
gR=Te "t FwfEareat, Faier SEEEr f G9TEaT T9q ATeT, 92 A= & oo o
AT TH ST A 327 37 areatas Jeas Ry & = fewfoat arfie 81 59 9w,
T FAIAAT FT I@d gU, AT TETare H J@ gl 9% UH WA F JAT [OrETT ARG %
=5 & =0 H S{ard #3471 999 T2 af 96T &l

3 At 7 yeqa T & 78 919ee 95 ¥ & EEA AT g Sy uAssy, 2022 #
e 31 nHarEy, 2022 F yTE i fAewd o7 T 2

“UTIEF F1 551 T A3 F FT¢ H Giwad @7 # (U, Suedt a1 daarse 97 42a% gRi7qraT
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(iii)

(iv)

T FHIAT 729, forad 3300 dgest &7 26 Wgest 4 #F1 ITTIT #3F 39 &A1 F1
FOITT STTCT ST G470 9 #7172 817

Iegid T weqa TR B afs v € Ao iy aredwedat s wgfar @t g AR G
SITAT g AT T Tl Aot g

Fg Raameat T J&qa AT 3 T G941 qea § qaT TSraret s a4 qrze &1 foawr g, 5w
Toreft ofT &1 & |zt 7 a1 e & forw xR g vans T S Hehar 2

Fg feaamat 7 F21 T =6 avg & @iy o agaqet a1 &t 917 F3 #7 [oi Fafad simes
T gie oo ST AR Fit SHH T /AT ETaEwar e gl

(@) fgwr sk fAems

0]

(i)

(iii)

(iv)

v)

(vi)

HIATSA dedeh HaLST hl SR HaT Ol 6 FIEH0T § Agea ol gl I-Fa<st &= § T=e 947
TUTETT T IFHIE AR 00 ST TR

AT TETAT HT qqH15e 9¥ HATATE -FATAE Fadsl AT 6 ITAsEar § ITAHT Fl grad
i o & wag faerin za+ afafies, a8 STArRTel g1 &aT [uraT Ut & fore =mas
HHTE AT T2 FIAT g POFEdt F ATSF FOUAATIES TAGIT FA F o0 UF Fiea STHIRA
FHAT AT T&TAT & {oT0 HIA<HE 2aT 2l

AT dedsh FaLst AT 7 had STAHA & (o7 STAR g, Fiod 390 9 H FLHEATE FaLsT
#ir Rafa o wam w40, e ST F7 @i a7 qewd g At S-aew darsi i areEr
AT & forw T ST aar g1 Fg sraedwar g4 9 T o fEfRamas ar Ao geasw #
ATTIAFATSA o ATET-SATTA ST HATTd ToA TR Hl T TEH FHAM

Ifoae TqT UT, T 90 7 STATHISN o ATH % (o7 J-TATAF AIa12d ¥ [haee AT Fa1 Fa ot
A= gor U g1 ST 69 AT (URETEY), TUAT F A 3T ATAATEE & T 9T o
e i "AraTEd Fads A EA ATl g &1 A===15 Far 81 quaw | J&r
TETATA F AU ATHTIET T AU qedh FHALS AT TRIAq Fhuw 1 26/ T, wiE16 §
s T SUdRTe & U q-eareeE a1 Favs AWt UE daqrse17 97 3udsd F0 g,
S 9% TH@ HET e [AuTEd JT9dE W q9T-a9d 9% TR B S )

feaamet &t fevuuft & wag § fF 7g ATIET 98 § &7 TLEA (A9 g7 9 A u, 2022
=T {37 8, o8 e a9 A g T umersy, 2022 Faer 55t F "aer 7 deash aiiaae gt
i #Fzar g1 9+, =@ gvee % forw asft SenREar & q\ed deah fads a9 i
ATTIAFAT BIAT Bl TH THIY, TANET FT TALTAFKATE ATgHi 6 T a1 & forw Iq=nfy 987 ar
TEHAT g1 gTeATtsh, HAT TETAT 7 AT AT AAARATA AT UA=T i =i &7 @1 F2 &
T s wisgaT e & sriie e 3 o s 2

TEAATE, q0aF FATH F ATET AT ITATHTA FT TAFH TATT & o0, ITIAFIT F AT 6
foro fafeers & =9 ATUdE & U Fd & fAofy forar 81 grernts, Far yerar g steafua

15 https://broadb

andmap.fcc.gov/home

16 https://www.t-

mobile.com/coverage/coverage-map

17 https://monreseaumobile.arcep.fr/



https://broadbandmap.fcc.gov/home
https://www.t-mobile.com/coverage/coverage-map
https://monreseaumobile.arcep.fr/

60 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

FAITTAT 92 A= F3d gU, I § 36 9796 & AquTad & (o0 9478 999 I8 47 2l
A ATTIE, AT TETaret 1 A9 Tgd § Fyihd qramed aeas Favs § afaddi #f g9
& forw srfarsra® o9 w2 & Hrae A=l i A2 FAT g

(vii) eI FAT TRTAT ATEIAAT AT SAFeTF AT UeelToherd TTHEA Sevhd (TdTems) ot suersar
FETUAT et ITART AT AT T8 9T U $-FATAE AT Fadst AT i Teqia F
forw srgfaT & ST worewtd g T s

(viii) FAT TETAT -EATF Favst At F [T s wwae F o qead uarfortesm, wiftas ar
FHAA FTSA TEEAV IT FHTSSHITENT TS T ITANT 2 o forw waa= 2

(iX) FELST AT STATHISA H deah Fars]  Gafdd SRRl J& Fed & o7 gl Fads
At &t w2 Rafaat § wiafafer stz € s e deas foares & g2 781 €, #=ifF qeas
euTes SUMIHRT F T, A § o= U U Iudhe 7 "@er, e fr ST @l
FAATZE/TCARI T ATS NS AR F2 Feant a2 9T a1 g1 qea® & Aeures £ At
FTILAH TFE 4T o o Raiia s #a7 orar AT9ESt & ST i ST

(x) TE AT &3 ST AR & Arared dead wads §1 4 AT F 97 J&9dT Tgar gl THT,
FAST AEEAT A g AR 9w FEaR 50% w9 AT & &y Afww waEret
(25F1/3st1/451/55f) % fore fRerifa =gaaw e =29 7 &390 § @ gU q3Te BT S,

5.3.2 €=t STSAETEH (S ST 94T F oI Suser g1 §) 3T STSASTEH F FI qa9 AT8F THATEAT a4

(F) RaureHt & w18 T

(i) TRaam=i 7 weqa AT 7 =9 7194 i1 99 T I Fo97 qg1 AT SET FA1M80, Fiedh AIar
AETE T WOES & AR T@AT AMRU| T06 AT [Raamedi F, &7 Fft qwe arer
e S=wre A1 g 3, 77 off wer & O 7 ArfEE wqfo & gena @i g i e g
HIS[ET ATIEE #T <2% &7 S=9H°T (HTE! T U ST T@AT ATgul

(i) F& Ragrat T weqa BT & Sqee arawa™ aadis F2 9 & ATeqq | Sava T sl 9%
i wecft 31 aRusg qeas §, g o Fast T AHAT F G@rar 8, SEE STeTRarar %
oty Favs gEtad grar g, 9 gF UF o 9 SS9 g7 10 Afarawier v 2 qaweiant
T gt 9 F W FAT 8, TATT THA-HA A3 & FALS H THAT qgl 2rdl gl TEfw,
S T UL dedeh IUAsHAT il ATIAT ITHITHT A9 Tl Tl € F TATAT Agl FT TFdT gl
Feah ITAHAT ATHHI H 2% H 1% TF 6 T FHI T Tgd HSIL AAT AT 2 AL 3897 39
AT T TR T2T 3T T & ST Sroadt & fReer § o3 w1t 9 fasedy Fwerdt, wreay e
i TETET UgF WEN F RO 21 ghd gl uH afeddt F fuadt 7 st w1 oF dw-
FITATHAT 6 & | AT FL (AT SATHAT, AT ST dedeh adATT H I Fal gl

(iii) RTgHi § & UF 7 T&qq A7 o6 qa-wq0g qraget & A szt & o gegae /mEr
SITAT & FA o Teash T2 37 AT § foeqa ofiT e iasq Sase I8 F2d 8| ¥ Fage
At wrfeaeot &1 srasIwaTe F AR A, AOve AT At AT ww s
STATHTA HT 3G TOETT ATAT GLEATT HATHT 6 [Aq0T H] FETAT & H F&H FATAT &
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(@) fgwor ik fAes

0]

(i)

(iii)

(iv)

Teas IUASIAT HAT AT Hil U AT A@LTFRAT gl TV Aedeh ITAsIAT T Hhdel dar
e [T ST AT FadSr Sl H AT I[UradT & " THIed wdl g, dfed TS 4T &
AATATE GBI o FILI ATE-TTH % HA & (ASITE Hl T TATET FdT g 3T THIAT qedeh Fadsl |
FHT 3T FIA TIT ST THAT 2

9T | T 8.5 AT srfgetyr wuaret uw fAfaer sttt % 34 @va 7 srfdw aw weow wanfua
21 argd &l | 2Ta? % U T\ F HArierg fAfs 93 § #2 92 81 ATHIr ST gTEeTs o & A,
fRurfar T 7T g7 T 2

AT TSN ZTT T&qa fAearas e R (fromem) & sifee & 3w, 78 o3 # arar fF
AT TETAT I a7 qTIeel & [Feg fAoureq &t TET #2099 2o F o srenr-een
i ATITE SIAT T 81 T FAT TETATsh h AGETE, U af Wiidew T 9T FH FT qre i
STt 3 gt & a9 9 U 99 T H A Fd gl UHT Fufaat #, 9o g7 uE
W T 9T £q70T 16 T § F U off T 19 < TgT gl, ql qa1 Ja&rdr U o9 2o’ Fil
FTH FIA ATAT HIT AT gl STATh T AT TIAT U qahe a6 (2571/35(1/45T) % qsft I 7 U ‘a6
' A T2 8| 39 A¥g, = AIIES! & fawg Af9e "9 yararsti g yeqq Aeared § 20w
fersrar 81 = feam o R 5, AT yeor tAuaT # =1 49T YSTaret F UF a9 F AT
freaTae &1 ‘9| oM |iua STeAersH’ "ATIeT & [a%g e FaT g g 90iaT g 6 i #ar
TETATAT T [AoITE qH1 g &tk Uk TaT Tarar &7 Woarad senT g, graites a9t Tar Jarar
FHHTH T QT F T2 &1 HAT TITATSA & S =7 q¥g & [Arae [=earad &1 uE qe7 F1or f&afs
AT TRTATSH GTT 'S T2A 3 TorT STelT-31eiT qiesTorst 7 TI=T=T g1 9haT 81,

Rr-5: 39 wom g seAeEw (Tt tawaw)

2.50%

2.00%
1.50%
1.00%
0.50%
. B - - _I-

TSP-1 TSP-2 TSP-3 TSP-4

M Jun23 MWSept23 MDec23 MMar24

feaamst 9 77 AT F2T I3 AT @l F FALST AT F AATAT FLA 6 o7 THITAH €T F
T AT g #iY g MavaT gaferd wwar g & ofs vs 8« &g g1 Jar g, v s g yarfag
& T FAL T G6d &l @ G99 H, ITTAFHIT FT AEAT § 6 Tg-oF At 6 I &a7ar
AALTHATAT T TIT FIA & (7T T SATAT & 3T HA AT &= 6 AaeAT &l (o7 et Fehrae a7
A T & ATl Aaar  forw gars gesiaw  forg aivartua G smar 81 =7 J& 8o
T AEATATIT HA TS AT IHF TRUTHETET ATE SHA AL HT [dhed A5l gl
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(v) aTaE §, S T o T UHHH Fea HT (ZFT gId 8 3T sifaw SUThTsti 1 qeash Fiaeiadr
TSI XA &1 TATU, THH dedh § T il IUeedl a8 Hged Ul AEaeTahdT gl T8 AT,
AT T ITATT T ATIA & 1T HIGTSA qeah § oo U AL 92+ T77 =92+ g

(vi) TE T@d gO T a9 TEoF qAT TETAT FRT 394 dedd AT ST TEY YA F SATHE UH
FIFETE FLF T0T ATIES 8, TF Ased 98 27 ahar & 3 qar yararst § uwear o+ & forg
Feash B o9 w21 % HIPRT % forg ararer e Meatfa fro s grefs, o9 s
AT TETATSA & HATA 37T T TAqTel 92 STdHe TAT T2 TFhaT g i Tqurad arA off 98
THRAT g1 TATT, TTEEReor 7 =9 ey v o= =) o 2

(vii) =% T =o' F rw wrE aw e 927 € s gw f G srentiten § ow &fore
TEAT B, o yrfeeewr § Aoty fomm € 6 =9 &1 Aradst F Aoumed 1 uF qead gew e
HTIT SITUAT Rt I8=T9 s=el a¥g & qTATiud g, I a9 T2’ F Toi1T T & AT I
THH AT 979 AIAES! 97 A9 997 Yarqret & Jeas udsgdr =earaq £ gor § q9r=ar
9T gRI

(viii) Raemeant 7 weqa AT g 7o Feas Sucreadr ATHt § 2% | 1% i FHl T agd F31¥ G=7 S1aT
g v = fromdt F = & o Fwrewt i ariee 92t BT A g1 grerith, e yeraret 1
AUt T T T FA & forw feeafort % | =w ywartaa AraEe F ey g T A g
EEEEEHRER I

(iX) TATHT § ‘99 FEIF G SISHeeH’ & qqAT a9HTE & (996G JdT Jararet & =Hvared &
oo = g § R g

qTIHT-6: I VAT GIT STSTEIEH F STHTE &l T FIA T TATAT HT 44T TSAT-ATK
gfaera

ElRGICIEE] ST 23 #1 [Adav 23 #r [REaw 23 # M, 24 Fr
STt SIESEIEL] FaTy fomTer EeTe fomegr EeETe fmer e e

<1% 95.5% 100.0% 100.0% 100.0%
-1 1- 1.5% 4.5% 0.0% 0.0% 0.0%

> 1.5% 0.0% 0.0% 0.0% 0.0%

<1% 40.0% 40.0% 35.0% 45.0%
Auadf2 [1- 1.5% 30.0% 25.0% 25.0% 20.0%

> 1.5% 30.0% 35.0% 40.0% 35.0%

<1% 100.0% 100.0% 100.0% 100.0%
fuaf-3 [1- 1.5% 0.0% 0.0% 0.0% 0.0%

> 1.5% 0.0% 0.0% 0.0% 0.0%

<1% 95.5% 100.0% 100.0% 100.0%
fuaf-4 (- 1.5% 4.5% 0.0% 0.0% 0.0%

> 1.5% 0.0% 0.0% 0.0% 0.0%
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SruET-5

<1%

95.5%

95.5%

100.0%

100.0%

1- 1.5%

4.5%

4.5%

0.0%

0.0%

> 1.5%

0.0%

0.0%

0.0%

0.0%

)

(xi)

ITAE qTferRT & g 3@ 7 gt ¢ 5 oAt F 9m| 95.5% veAuHn (uh Suady # grewe) #
T T & 99% H AT deah ITAsHAT gl T FqTAT g T aqa H IF A99S & I TF
TATHAT HT THATT 21 T g1 T @d gU [ FaT TErarel & a0 § o deas # Faa aa
T T JT AT FeSATT 90 §, q T IT qT ST ATl AT AT & a1 off, aformy a2
TS TST THIT Tal g7 AMQW, FA(h o T I FRRIAT 6 A1 39T 3T g2 IAAT H7 FIeH T
FHTT TATT TEAT & 37 TH TR TALrd FHAaT oRTHeT A SAq97d & g |

gt FRaameht g 5 10 et o e #7d gu, i  R{agret s gAne I
TATEE 9T & AT S9HTE &l QAT F H1 o o g1 wiises srafyr  forg s=ams Raiig
AT g A ¥ SR Th0 & I < 2% 92 77 FFar 1ar {1 59 S o 9 § [t &
RuiRT 999 & aqaR < 1% & qered T SITQm Sq99 997 T27amsi #7 56 7796 %
AITAT T GEATHT w1 F oo w3ty qauer e a5 =gt 78 e 3= ang g srdad
AT 51,1028 T 99% UT HAT ITASHAT o [T Uk d=HTeh T&TT FLAT g 3T qedqsh Iqeerar
AT ITASHAT % {oT0 UF F-aeTHaT &l

5.3.3 AZAYUl Aeas s (FReft Rrer & 4 =i & AT g9 qF VT4 ST 7 ZIT) LF i % 24 He ¥ Hiax
TTErEHTOT Y GAAT I T Jfaera

(F) RaaTeH & 918 I

(i)

(ii)

(iii)

(iv)

F Raamei 7 weqa Bar & a1 qorar (Feue) ROt § uF afafiss qraee i gEend
FATAITF AT ATAT &, @THHL ITa g FAT TOrET Al Tged ol & § THAIEAT Tl HdT gl Said
AT oo 6 =7 &a purEar /raEs & aeng ffdr sraeaewar w1 Fear g Ak, e uw
TATE F1 3tuq RAIiET a9 gAT AR Iveiv 7g ot aarar & wrgfamm & i 28.03.2023 &
g F e |, 9 92 | & UF Hgea Ul dedh A3 A" e I&qd F2 78 gl

THE ATATh, Irald =7 a1q 9¥ ST (&3 o UH a19€=t 1 @] F34 § 9go Sruady & [g=or |
T AT, 8 T AT Feldl ofiT Breaw Feldl a2 A= 3 6l el

ot # & tF 7 78 Farn & 24 =5 F faw AT w1 TG dedwd Ar8es wf [NUre HwAT
TF Igd IST HH & ST Agcd 0l 0T ¥ TATH 6 7RT FAT 8, S GA7ad &9 F S0qdT 7 441
T FIA & AU TTAHF qeq F fF=forq T aFar gl sSes & e, Sruady Jgret o7
TTAfFRAT T 8 T qweAr #7 O ST aHe w2 § w2 A4 A a1 w5, e
FewTer RTTET FAT g g1 STt 21

Fg feaarat 9 BT #§ g2 & veadE & Feg aF R & ol e § g q@Aed s 8
AT § HAT g, gl HaAT0 U [i%q ©&009 9¢ I&19 & 7 @l 8, A qaqae qarsf &
AT | T §9E Tgl g1l HIAL HaATAl 0l AET3A THQ TATIAT STIRTRATAT 0 ¢ FHIAT AT
T # ge & AT FAT St aqrdt g, S Gtve aiger w7 aEAe 9§ seagiia
FATT 8, 9 T ITTRTHATSA F AAT-T T ¥ g2 i Rafq) Ig sraegshar Iqdrn
forspraat &1 off 77 T Tt § ST ST g B AT &t § qare &7 e e ¥
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v)

(vi)

Froedl T ZArcATRd F qHAT g1 THT, Tg ATET T TS 3 FoF Hegefe deash § e 4 g2
T & e 3w o)

fRaamst & ¥ uF T 7 aqay BFar & afy wfdwr & qear Gt § =9 avds @
AT &9 9% ST &aT §, a7 Wgedqul s3est it THeATaT 7 Herrfera B ST #6ar 8, s 100
T Srfer ATl arel Trored el & Q¥ STHTHT ST /T TATAT F2aT 81 THF ATATh, I8 deah
FETAT | FATLT ST aTer AT G216 FHTLOT AATA IO ST ATl TATHT T UHT TOATSH T qTET
e #it Rrerfer £ 7 )

fRaamt § & % F weqa AT & STAneERdtst u¥ 9 TATT 9gdT §, g GHAT & forg T
AT T & fa9T, siiTves e =6 IWHIE | SIE-AIET Famael 6 e & 7 w¢ arfe o et
#T AT H T ATC| FFTFST I¥ 22T F A HL T8 o ST BT STHET T ITANT FLAT TF ATH g1 Fqhal

21 Tl T SR ST Tage o forg d ey 987 o |1 F7 STANT FLd il SHAT STSAT ATHHRT Bl
THRAT g AT FHTAE THTLTT THT il FH FHT Tl gl

(@) g i fAet

(M)

(i)

(iii)

(iv)

v)

T T ST fAder "ear-$1-22/1(2)/2023-74T1 et fAis 28.03.2023 F SETE TaT
gaTar F1 T T e feq SUIRTSt F AN A g ¥ fferek Y sraty * forw
TIEATE HATSAT I TATIAT FLA ATl THE e ATl il FAeATA sl A, IT TeATAN & A6
He % HIa TAT UHT THE qeae A3 T A HILT TAT GETHSF FEATSIT 0l darel i [Xare

TETAT % TZTL HE o AL FLAT AT 2

FEATE, AT [UEAT dea® Hil ITALAT § FAY & F G9q g1 [aer ¥ = F 95, vH
Teas AT FT AT UTH F2 o 70 e ATIES T80 A1, S 5rer A1 757 5+ foega & # a2t
AT § ITATHIA AT TATEAT Fd gl FAT-FAT, qrgEavT w1 #fear Rdet & aregq § ar
forTad 9ITH I UX UH dea® Sesl & a1 # UqT FadT gl TEqaTe, 397 § THE Jeds A3 &
AT TR ITH 2 o for e S fora s =m

Tg @ g T FaAE T ame G JaT OEET ATIES] 6 GHEA & (90 g, I T4 ATIET
e 28.03.2023  fAger  T&me u¥ Ter 3T 4 g

AEA@YUl deddh A3 (THUAAT) Fl Uk TRGeT & &7 § qrATod o 737 § st foret ofF Fwreor
T e 5 ® 4 5 7 rfers 99T aF U (ATTd) HaT SUdsd Al gl gl aauTT q9T 7,
ST FEEATE FATE FHTY Strae H7 A09e 377 a9 72 3, Ty ey § 4 = 7 srferss qwr a6 v
(ATATSAE) FAT FT U7 A3 U Hged Q01 FedAT g ST 39 15T & ITATHIAT Tl THATET FHLAT g
AT, Tg TLEATT HehEasl & (gd § Us Agcaqul ATISE gl daqare, e 7 otz &
TH AIIES &1 GHIEL FA H7 [0 w2

T RAUTHT F THH (ATITAH) F ATgahi &l 600 § Fe I & dae | (a1 [=are seqd i gl
feqemeant & fRrarstt v g% # % forw, wrteer F fofr fomr & & garfea S & dsfiga
TreeTe/HuE Iredl w1 an] T ge/aar w1 fAea G stom 3 g g & R Eow
o ® gl qedeh SesT & FT Fg UTHT STHIHT TATET &l T g all¥ Sve @] (harar
Ze/AgAT # FoEqre &7 A1 q5! WA qhar § FA1 F TATIAT Srer § dS(1ha qgl 21 97 &, e
F ATET TATHT AT T3 STATHT & Tl @ Y Forer & AT F AT IThT AT TATIAT A2 Zi|
STATHTSAT o IH HAT &l q1 % ATHFE 1 £I19 § T@d g0 oo o 3 quar &2 @ /98 &t
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(vi)

(vii)

(viii)

AT FL T &, TEHT 7 AH6AT A 9 w@q &7 [ o g arfe sarfaa area § §
gferrter 1 oty e 76 i FaT yarar € a9 9T AT A T9r A & O =T q99y
TATH |

fRaamet 1 72 7% T T ge &1 e vy 7 duadt st e = arer e J§
AT 3 | gAlcATad g’ T8y § 7 orar g1 Ffe deas qa1 F o Iuersy 78 g a7 dea+ &
e F3 #1329 A g1 AT 2

faaT* 28.03.2023 * fA<er % srqawor #, 28.03.2023 & 31.05.2024 F 7= f&tw= #ar
TETATSA ZTT AT &l e 12 HEeaqul Aedd sAT3est il gadT &f 5 gl TAH § T 3esT
T FIEHT TRl FAT T 12 5 Ft 13ty F Arae ggrar 2 a7 3w, aw vw &1 off 20 = i
Fafer & ra¥ agre F7 f3ar T

7 ft Tre o Strar g o Sroadt 7 Faer v uA o Y "geAr it U FA i sraedsndr gt g
T UHT FeATe T NOTE Hivd q9T A T HI0T [FGU0 & 6T SAEaeTHdl qgl gral gl 39 a9
SAHT AT el HATHAT il FgIel 9T g1 AT U| T FIEU o FI9T Tigd Tt fErayoor swsest i
FETSAT o TE gl T ohT ST hl AT 2l

5.3.4 FicT §2-37T THAAT &
(F) Ragr®i & T e

fRaamet F weqa fram g & wgfar & =1 3.3.2(iv) 7% oo memwet 97 #, e 1 frowsm
= fargor ux == R & o |+t Jar sararet w1 Aodarad JisEr s9w e (95%) ' Fwl dgal
T e wrferepter groent §, 98% THumuasmT &1 d=HTE duadt gRT g w7 forr T 2
greAtth, IHe fY weiar fAfaaaa afeesw F3w 9w ar 95% o 98% F AT Fga%
feuTes #T garETed ST Mecred &3 &7 fawew Faar g1 onr 7g o1 weqa Gy mar g &
FdTems # Freft oft qeme 7 Feq F=TE g wWehd T9i G s AR

(@) fagwor sii feet

0]

(ii)

(iii)

S 2022, fadaw 2022 &Y fewaw 2022 % 961 g9 aTetl Tate & fudsn & g o, 78
T 7 § T Y FaT yerarsti w1 Aeared #iSEr s9A At qAaqr § w16 aga7 gl At
ATHAT |, AT TITaTel g7 98% HITHUHEAT T =61+ gIiee a1 737 g1 fAvares & =9 a3g
F g Ul AT FT FT TAAAT THRATRT DI ATTHA FIAT ST FAT TITATSA FIT AUSTH AT
AT TATAT Fl SATATET BT Tl gl HTAUHA FTT HATAT AT FTTel H TFA LT Fl
gl & & THTd HLam gl

Ay AR RO Suadere-afters-smeuna WA vene wrared qeas (2022) * fow
JHE Aoared daas (Fhes) & aqar, Btvs age s atesn g Faiia st
AT HFAQT &L % (70 d=9Th &7 i9d o7 98% 3|

graith, Raemeai # TEqfd 9% A= Fd gu, STeaHor § a1 SAeRT-3eNT SaH T 997 FLd &l
FeaT AT 81 UF- 98% SFHTE o |1 HAT TETAT T9+ dead & HIaL Hid deaT ThHAdr 2% Hl
HTUT| ¥ ATIES- AT &7 & deds qiad o+ T« qa7 TIIarel % dedas § qa7 &7 Jeas §
A AT T FAT 6 T FiT FeorT THAQT T2 F1 ATRT FSHHT FisEEr d=987T0 >95% 81 98
Il FIAT 3T g o Fie He-oT THAT T2 T ATATRT -3 ATIEE § ST dihe (#q= deds
Y Tere fea=e qea # Fiae Ffer w1 & forg 9] 2
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5.3.5 siqears fag (Feisms) @ (90T wiaeras AT)

(F) RagTesi & w9 T
(i) F® Ragret 7 %1 & =9 qTIde &7 TEared @A 7 ge1 f&d7 ST Artaul

(i) T Raumai 7 F2T T =9 ATIES T Faa AT JaT TZTAT qedeh & HIa¥ gf 79T 1 F6dT &,
7 5 fers Far serarstt F d= =9 g drerens (sl a1 Sue) %y uw e fu fae,
AT F S I ATIGE FT 3T F FF T ATT THAT &T F TqT 71 8l

(i) TRaemeet 7 7 ff Tt G g & atgg i F oo ferars srenfeh qeer € i &aw =7
T 25T1/35(T R AT 450/55 SR 1 T=T TR Fd g1 SRR % e 9% ares & T off
et 1 wetar AffFwe & ger o ST =nfem zaten =a arads & Sar g foafér
ST AT § AT ger fGa S A aedt dYerens st | T sEer # g S o 1w
FUT § - aH FAITh THH aga ATdF STd AT ATHA B

(iv) Raamai 7 o #g7 & 7w 78 Amvde gmmem foF aifaefar & |@4faq g, a7 g9 o8 J&=qq
FIAT AT Toh gl gratwed o € ST veauau § afiags deash § TREH #d 81 39 ot &7
AT Y vEvEre Fatia aiEres ety g, sie gamr qeer g & = e g 8
AT T T FIS MFLTHAT A5l 2

(@) g i fAet

TRaaTel & Teqaseon 9¥ A= F7d gu, STeHTor F &7 AeR-3o0 ATIeS] &l Uh § (e Fed
T Ao fomm g, 99 warse At Sevaqaed (Trees) wees (90T staerd ge), e
F=aTE <0.5% BRI

5.3.6 (T e T (=) wfde Rase (25f/35h) Azas = e Rase (450/55 i STF 3 F) ATas &
foro =efas faaor 710

(F) Rauri & T I
(i) TRIam=i T geqa T & FisET A79de o7 39 =901 0 @ ALY T9T Irg 3T AT
FS FAT % Torg Fenfera qgi Far ST =Frfeul Iewor § Jea# §4a1 [Edr (T Fid a7
ATIET % forw Uger &7 2 d=mTh i Tiaerd-amemid ToraT qgfa #=arta 1 g1 39 Tgia § ot
AT T & giaerd § Fre off o7 7t Fd | qi=ATe AT & w0 Suadt & fore =9 /et

T QT FXAT 982 qIoFHe gl S| et o Tor & TAT I I A5l § STl =9 AIIES &l 44T
TUTET HTET 9% fRshTer % forg e R = gn T AvdE $iw deETh At dgifad § eie

FTEATAH THT T ThA[H-TAT Fea® § ATAGNHE Ael gl STUHUT Tge F &f HIs[aT ATIEE & e
ZeT A ST =T T T FA 6 a1 T & g0 &1 T8 AT 0h, STUadt g JTHAT 0
ST AT Aty F geqa Sw B ey fofer, amgeeeE el anfy fuadt & oo
T TOTAT T T o e 9T UH S=0Teh T YTH FLAT TEHTT I o g1 qeaeh Faa=raar i
TEIETE % FEU I ATAT Hie T 3T ARG  Haferd qHedrsti 98 T a8 €47 ahiad Heed
F FAE, WITEEHT & 7g ff F=w F7a7 91feu & T UG F #9, Jeds aee ¥ I,
FAFEE ITANTHATSAT T TEAT, ITTRT T STH AT g2HE & THT ST ITANT e S Feahi 97
ot AT #7a €, =g 9 w21 ar wifaefien a7 ot weqa BT a8 & = eitee &7 a9
TTHIOT Feas faeq § arer STe That g 3T T AN &l T6 AITEE & I-qarad & forg aiva
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(i)

(iii)

T qHAT g1 TG AN T a7 747 7 6 foger fffaee (2017) & #uast, #L=T g9gies 9
FA qHA, AT AT &7 % o0 TET / Geaiwa / qearas &ar w=w o, greifs, =0 w2
HTAT T2 62T 3T B

Fg AT TETATH F T FTd T TN STAT 36 97 A § 257 qATeqi 7 a4\ e €9 4 UH
araiors a1t &, 7 & uw sty R, e et awdw F = % ey fRufy F wror
s T FAsTE AT AeTag A T2 g1 45T TeaE F g AAASE F 0TI ET FE 257 HA
FH e qIeqH F T 7 3, OEd g Fid 1T A9 €T F IF 1T a2 HI I907d 31 45T
ST A€ aERATRD BT AT § 250/3S FAoITET F ANT-T AR § T TAq JAHT &Y AT 9w
SITAT &1 STTTTRT TR o STLTT IT FicT ST § 3L A1 H%d &, 37T 5SAT Frae et orodT off faaw
et srfafies =T & 4sh % sw =2 &t a7t €)1 =t srerr-sremr aadet & oo gite #ifa @
(Frftame) S=ETE senT-sret fatha o S €, a1 Suady #r 't e w3 | weAre
NI, FTEHT 251 & forw, Rreh weor §91faa 9 ° <6 a799 of o3 STosm $fiT R § wrdr
g grm zafery, SHTA F qEATS-AT AT ATRUI ATSF ged JHgies T "IEE
geai atgd searad Efeams afeds, Soadt w i deemdie st 7 iR gz t=r &9
e forw Aot w4, o 39 fRe=or F 9 e, 9 5 wreaw #we, Ao i wedt o
AT TEAET o FHILOT STAATAT FAMAAT | FTeg N1 T AT ATZIOE  HIE AT TATHT
e e F arasE A-AqITAT T GAaAT AN, T daF STEATH AT qeATH 6
TATT THYT qeash AT I¥ 79 hid Fd & TROTHEa=T, g0 TTTereor & o7f3rs qomaiandr
AT [UTEAT AT & [T I TT & T TEAT AT A0 T STANT HTA AT AWE Fd 2

T AT TETAT § Fgl {3 At o= &= § o sranteha aivedy siv At 6
FATYAT F ZTA ATTH A, woret FfAase siw @& EeT § Fiaw ga e #39 F
for faferer wrenfofeat & o wite 31T FT SToRT-37eRT qeaihd HIAT Saed® gl g Nl T&qd
T T € B F4ar spurar /rae & O uE SRnReh-aeed g dgias ®9 F JIeET g,

EAT ATt =T "qarst it fafaer s & F0 g8+ ATaeiad Faieaad i Aot
HTAT ST Bl

(@) g i fAet

(i)

(i)

(iii)

F4 2017 | g, T AT & % [orw STETAT & GHaol (HoaTa H7 Todiswd A7 Srar 97 7
ATSHA ITH HaT &7 (TAUAT) % &< 9 AT TIIATA 6 [\oITad & s & forg foamer i
Fafer # = Avare &1 sied AT Srar om g, I8 TS| Jel eI dai qardt off
FH T &l a1 T ot & @ St feares i weure $gg o= &= a1 §9 o+ 311 %
woy foares & g1 @ o zafern, famiE 18 swea 2017 &t AT Rt § wi=d "ol %
ATEAH &, STV % TATHE ¥ AT foraeor &1 Sfaerd-swaried /19 o o 1w am

AT, STHISAT F Frqard-snaried 719 7 sfaq-srarid 719 1 o0 H dga? aei af, oJfhT
ST i 7 q2T AT ofF FTIH 1 THEAT 6 T FIX0T K GHAT & forg, FHoares Roret 7§ Sroadr
FTT WA Sl 9 HA-aT< ST Aearas &1 fageor B @

Faqar, REav'2022 #ir qara fqumer & SrEfeme #feam a1 &1 fawar & fguor G w=m
g e a2 araEr A 5 grets adt Soad ot veoae § Seftare 7 geafaa wrdst
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FHHTE A T T TG &, AT ST 6 HHTae dahe1e0l-a1e eaTad T a3 & T aedi
Ter AT 81 FF UATHU H, Fuadt F 250 i 35 Fead Sefteme & Fataq aradSt F d=wh
T AR H TR ¥, ST T qrierwr 7§ Herg § sarar w4 f)

ATAHT-7: TATHT FT H&AT ST AT T&TAT ST S=ATE T T Tl H @ & (2%)

Sy il 3 4= Ty
FOEST | FUES | FCEST | FUAST | FUES | FCEST | FUAE | FTEEt

froad-1 |6 2 1 1 2 1 0 0
Huadt -2 |2 1 0 0 1 2 0 0
Froah -3 |1 0 0 0 0 0 0 0
Froadt -4 |0 0 0 0 0 0 0 0
Froadt -5 |11 3 9 10 0 0 0 0
3 20 6 10 11 3 3 0 0

(iv) == g & "rr-arer o7 fFaeon ow /e 2023 F 7 § YA uadt Y qee e S o6 91
FAT AT 2| TEF TS, AT FT ATEEYT F T HEAT Ad1-4/4/2(3)/2023-F4T [UrETT GATw
20.3.2023 = qrea| | T Sruady & "7 " T

(v) I faguor = gwey &1 ot gwdT wear g F e fase qeas (457 &1 Aoures Sfreme |
AT ATIESl F q9y H Ahhe fass Jeas (21/3%T) & Jgav g1 250/35f Feas F =T
freaTas &t AwaTE 45T % o=y fAroaTes | gr ATt g

(vi) = 2024 #F¥ foaTet F forg a4 vauau § afhe/ne Rase qeas ofiT 9097 dea# & o ofemr-
o St wraeE F fAeg e Sroady w1 foures = 6 & ot wiie’® F wremw & zorian
AT B

18 FF Wl TeTHe & Hae F1 UF AThaa WAHeed gl Ig §ierd ofiT 3eF qidsh & qIfeashr, Iqad® o7
TATIAT SATSSATIL ST THE LT AT Taiha Fadr g1 e wlie T ITANT Feh o Aqeor 7 qrier Y&

FEHFHA 8, TATIAT T TgaTH F7 Thd g 3T FIFTF 37T 39T T & FATHA T2 FT T F T g

Lower Quartile Median Upper Quartile
al Q2 Q3

Box

Inter Quartile Range (IQR)
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= 6: o= wTuse ¥ Reg Rt Hroadt #v R

=g _aquesT T fAoama

froe_aquesT &7 fAoarae

THI_FUEST F7 AoaraT

ey -1

—-

0.00 1.00 2.00 3.00 4.00

_._

0.00 1.00 2,00 3.00 4.00
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0.00 1.00 2.00 3.00 4.00
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(vii)

(viii)

(ix)

x)

(xi)

EPEL UK
o Frumd-1 & "y #: Huw_FuesEs (90,90) S=ATE ¥ FUT g AW aTHT 25%
TATHT | >2% =¥ fua_Fuast (90,90) @+t vauan #§ <2% wfea asft veuan
F T _FrUEEt (90,90) <2% 2
o Fumdi-5 F Hag #: Hua_Fguasr(90,90) F TAUHT H >2% 3T fruE_Fguast
(90,90) &+ft TAUHET H <2% oo AT UAUHT H 9I_Fuast (90,90) <2% T
o  Frumdt F fr= fium_sruEst (90,90) F fAarew § =arae fH=ar 8
et it 7g ol & wfarreor F wisgEr S=as § Foyw #w7 Jw T w7 T 7T A
qAAT ALl AT 8, TRl Ael gl ATTHIT F HAT [rar AIIGESt § 9T F g7 UF faeqa
frgroror R 2 s =8 watera SroerdY & arer of v e G = 2
THH AT, TR F 7g oft Je G § & 250 sfiw 35t deak siafifRa srenfadr
HTeA o FIOT A= ST FiA 4 HT THAT FAd gl M-l qerar si.1028 #
"TAE-"TAE TA 3 "TALTE -3oft H=1C F Fier & T SAewT-37e et T 2 a9 H7
AT YT 8, AT FALT: 2% 37 3%
I Fead fAeured § qu 9T FwraTs UE "qq giEAr g, ety R e Sogusrdd
(B=tre=r, |, fEgwor, g i [F=0r) & qga qrearioa TERarst 9% 1 #3493 I a0
A I AATFAT gl TIIATY, ST F TawTael Hoarad § 3T U1 Feed & forg, yrfaewer 1
Foftag T0F & 3T 341 o7 T F whaerd $ quier e 71 o frm 2§ B Suwuearst §
HFE [AoITee & ATI9 & o0 e Sem¥e § 918 T@T ST 389 Afafeh, ITiEseor =9
T | aq g T Afehe Fase (fuw) deas (2571/3sT) F oo agr e q19ee a0 T&t
T ST \haT ST AeEaw St e fase (fiue) qeas F oo @y § #=ifE safRa
Sttt Fry forer € ofiv aam fAeure ge agt w7t 2
TTFERTOT =] @2 &0 off Tfar F2ar g I 257 i 35t Srenfiteat Fwe sy #§ st sftae
9 T HIA ST T2t 8, 3 gfar 9% § Jead 947 TSTaT a7 97 98 &F A0 JLE °F THIE 8T
T & AT FETT Z A g & € gTeAith, 9 a2 #7 oA § vEd gu 5 250/35f aw wrere et
ot Fo1 HIaTEe a9 FE9AT F AT 20% Fear €, Tfaweor F =7 S=5Amh F qHraer 250/3f
Teas & fAoarae &t Rt ST Tad #7 FEar AT g1 38E Afaiws, 20/3ST deas & qhrad
FFAATH A ITATeH F d¢ H RIATHI T 3212 T =arait ¢ f@F=w F3d gu, Frieswar 1
feITes % A T AT § @A g 2501/3ST qedwh & o Aiqerd qoF T FIA FOREaAT
T 81 aagEr, d=EE # 4F | fod_woadt (88, 88) F fawa WiOT STuAT i s a1y
F HTLAY & THT % 979 TH A ATAF F31E a9737 STUAT
Tore Ra=e deas & o aaws o a7 F3d 90T, TS0 F 9747 o6 =7 deas § e &
e H AgqT AWATG & (FIAT ASEL-ET ST 51,1028 3@) fiw Iwaewr fafamtarsti grer 37+
freaTes 1 agax a9 & forw Aafia &9 & & qa B S 1 81 dagar, aresr 1 [
foram 8 3 9% & Tehe Rase (450/55T i 389 o) deas: & fAoares it Seftsme & forw aermst
o § gEartad from_sguest (96, 96) F aw frum_wguasi(92, 92) & fawg A SrUm
grtereor 7 fafraw & sfeafad qwa % sqar fromg_sguast(95, 95) & FMwires &t agax
AT % forT ez ury yar we v oft Aoty forar )
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(xii) = s, =8 927 W R #=a gu % v g9t (ameE) F o gqeris safd #r
raTer & wrferes & wenfara fBram ST =T 8 9 = Fe # AT (SIEre) F S%ed F 1
Fea & forw, wifgmeer 9 SeEfeme Tvore Refegem #fima_ =@t (97, 90) &
froe_F7Ei=t (97, 96)} & Haferd av Araest &, sS4 & wwmmel o ® weartaq G T g,
et & ger &1 v o g1

(xiii) T &= H UTEH g A9y Avuw Fefiewd F IUAET F FOr g AT geqerT & forw Fagmet

F ST % el W, HAT TITATA T G dedsh Fadst 61 OHRTId FTT arel a9 qTgahi i
FHfeqs fFeT Tam F9 3fiY =9 v fdied v F39 a7 arEws-iwadre o9 &sen
TSI L T Tersher e & forw sreariaa foham Srar 81 = ga ¥, srfasrer F Je v g
qUAT19 3T TH20 7 =% 3T FIET THAT § A-TAET Favsr § qame & forw awus dresd
F ITANT T 4 Y 3T | T2 d2ed 3T TASE FaLS hl AFTHAT §, ATSHARTAT ACTH
Fofiest & ITANT & Haterd His@r Tl fit aHrET 97 G=w w5 g )

(Xiv) ST FIHI B T@d g, TTIAFHIOr T AT & FF SrEfteme 719 F forg affe-Rase (frow) Jeas
(250/35F) sk e-Rase (fiww) Fea® (450/550) & T SIoT-oenT ATIEE  STT-37 T
SN warsi aTel &7 Th1L & dedd & (MSITE & JATHaTa e & o7 ageaqul gl

(xv) TEF AfdR=h, SHUTAUR deas # oaqf~d &7 ¥ 3g A7 &F aaerse (euadr) a1+
FITEATLIIT o 0 FTAT FIA T Ao THT T G [UET o6 AT § AT FiA ST A1 87 Tl T
Bl UH ATHAT §, FIAH FHI 0l GO [T 6 HIL07 STANHAT HI1 HI [ShelFe FT Tahd 8 AT
TH WA ST F ®T H T Agl (AT ST AT g, gIATH areqad § Ig Hie T I7| JEqA1E, a1
TETAT I o T 7 TEhie I e & a1 T, g evmare 3 foAt 7 rfde iy srafar =
forT 48 & F¥TEw AT 39 ATAF A= AT fofd eTeHase (SMTUHET) AT & |1 Hewre T Tw
AqT| AT TETAT HT I LT o TAF T & [0 AT FT 48 IT IAY ATAF &F FaL T@H
forT ey Fwreont A7 sif=rer 1 RaRlS T@aT SR 9T 38 ATTEHT0T T IqeTsd FAT R

(xvi) T Raamt 7 weqa AT g & &ar it [orEr TT6T STFRI (§29e) & TR ST [orar 97
ot i et €, ST AT yararet & RE=r & argw 81 grerits, Gt of Far yarar F et &
AT FA & (0 FE AgAF TEATAS AT ST TEQT qgl AT g1 TATH, IS A@eq g, ar
ATSHATGTAT TATHT ITHL (§2HE) T [UTaT & HATerd HIS[ET ITaeT1 hl FHIEAT 92 3= w2
THRdT gl

5.3.7 %¥e fRa=e (4S1/55M SiX SHH W F) Aeas & I St d9he 1T 3T i srufeiT Fahe T aX)
() fReemHi & T8 <73
(i) T= Raarst T w1 & =7 Avsei #1 @fAgwT &1 e a8t gm1 anfeu =il qe7 arvee
'S Tge ¥ gf fAfaawe 7 anfae g1 78 Ar9ee "ar e SR & qga g o
T, qZ AMEA gU % Tg =9 a7 FT TATAT F7am §; grAith, a9 qare ¥ gafaq w2
T 1ol ATTGE hael SolI AT (8w & forw g ofiw 372 €6 ST Ffe 32 & &1 ST S qhal

19 https://www.fcc.gov/wireless/bureau-divisions/mobility-division/signal-boosters/consumer-signal-

boosters
20 https://www.ofcom.org.uk/phones-and-broadband/coverage-and-speeds/using-a-

repeater-to-improve- indoor-mobile-phone-signal/
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g1 FroEdt AT % FE GTHESt 1 T O § 97T T T 8, S 390 dga¥ Hearad &
gfurmaEaET 3rfere w2 AT T8t 2 AR SArsuw 7 ff =9 ATsEt Fr arfier A § srfa=sr
faare 2, i T forw wisger yonfert sie a1 fAerdw #wrsedt § agagf s i
AFLTFAT G| TH THIY, HiSET ATIESE § Fre ot Toed ST I2RT AT AT-qaTeT TATHT
THRTHF €T F TATAT FT, T T=T AT AMRT, FAH THT T ITN H SATTF -1 0TA
o1 ST zEa srfafes, Ue Araeet £ fARrey 981 & o1 @ 8 o T 2 fawaa o 8 g
fare it 57 = 2

(i) =g ot =er AT B T Gepe-ffa=s deas # Tohe 3T 3¢ wIUeel & forw giqerd-swamhd ot
TEIT T AT FEd THT, TAFHLT F Fqel i T T ARCET F Hated qai ol dariad
FA GT AT shiad THAT §, ST UF 92 TS I 9T F FHI0T TaHE a=qTh o 970§ T
gfertera 72t gra 81 78 ft #2737 g 5 wrieeor 9 srus Sead F e oY e i
TRATAR ST TRt FATaar 9% = 98t BFar g, S & ST wite o AraEet & gad #
IIAE 3R 197 81 T AT STFHT TA9, qeds q15el F g, Faaee STTNTERATal hr
AT, S8 T 3T ITANT Sed S F1eahi F 3 off sfeer 21 1t €1 2o arfafiss, S
9T # gEadd, PO 9 ¥ qua-fEieae & gag ®, duadr & oo gentaa a=Heh T F:Er
T TIOHA a1 AT | TH 0T TE(q FT ATFa T § i ArI&t &7 - qarad g
T HATAAT 1 SATARIE AATAAT I TgaTad gU (rsaae i ¥ FOe A0 TZT FIAT ATTH
T FAT AT 2| TATT, RALTTHT T HIS[ET T0ET T5 T HT G970 7@ FT AT 247 5

(iii) RFeme=t & & v T ye=qa Far & =7 aradst & "erae Faer 8% § 97T Fad us
TR VT § ollY T8 Fls Q12 IO T8 =T gl.

(@) g six ffend

(i) T&AT®F 31 @TE 2018 Ff FHET F=AT | B Helee o AILAH & ATAFIT T 'TTSATAd Tohe
3T ¥ (SIUA-9IE1aR)" 3T ‘qufeis® e T ¥ (FUA-H1S1e7) ATIEs ger f&Fw oo,
Sreet e 3297 AATALIS deas | Fie T T A AERORT hl THEAT FHT THTLTT FHLAT
AT| FAAHTT d=qTS T8 U [AHTg! § TAUAU § fadqq 2% & FF AT I a<a7 [ F:d g
Tt qeft TAT TITAT =0 ATIEE & [a%g 90T &l Q0 FL g §, oo Fie T S aiae
ARG & Safard qaf &1, @y 7 § Uadis e 5 S Jeas |, SUFhrel Hf T qraar
FIAT T2AT gl qeas § At ARMes I § @30d Tohe 31T a2 7ol 9 I7 4 & 998 &l
TFd g, A 92 T2 He I¥ S| TATT & H0 IAHT GIE HeITed a9 d9A |
afrarfera 921 grar

(i) FaaE #, Froadt #ir wisger At F qga sreatd e gt e (Sua-fdem) =i smafiw
e 3T E (FUA-NETR) & Hafad oo a7% YTATHE 2T Toqa w4 il AqaeTHhal Tei gl
AT, T TEAT- ACdi-4/4/2(2)/2023-F4T orEar == 28.03.2023 F wreaw &, fruady
T ey R T ot B 3 < fomnfRat AT st 2023 & e 2023 dF AT g 1w
o= F forg a4t @ & forw qua-f&em v Sua-diLteam w1 ffqar ywafas 221 ywm
| 2T AT FAGOr BT w47 &Y S 2023 F 7 & forw adt fuadt F fow qua-didiar
Y ST ATMET & e Meatad # fAaega e R 7§ aie Wi F AreA| § q90ar
AT E
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HTLT &7 ST ST

= 7: 972023 ¥ R gua-fidis ik e arads & g Rfse Sroady w1 Feare

AT STT I JUA-HTETAT HT

IBLEIEG

FULST (90, 90) YT 9T
JuA-FrEreme &7 foamas

AT FEad & ST qo T w7
FIEET (90,90)

ey 1
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TAAI: T SHET LT T TUET A STAT g, qT ATI6E UA-HTEree &7 fAeuras Froadt (Foedy -2

T GIEHT) % dag § a7 Uauan F o 1% & 9 (2% * =97 F FT6H FH) g grattF,
St fAeares it T FueEt (90, 90) MUY u¥ A AT g, 97 UAueu v fuedt §
e AT €T ST g1 THE qfafiTh, T UAuaU F e 2% % S=H e # 9 #7
TFT & 3T T ATl # 10% T 9gF ATqT gl STUA-HISrene & fFgoor ff a6 g
Exii]

(i) 7 off e 3 A g T afe &= sty F forw Sg e SiT 3 & arasE 99T YaT & deas

(iv)

v)

FIT I 1T Al hl SATAT g, a7 STEe [Aeames siemsa sga< Aeures v gt aar g1 U=
ufigedt ¥, SN T & atag i a1 wta giew F Fr #wia Ko #7239 &, S
AT | AT AT ST § 37 =7 YW =6 99T F fAwg dgav Avare fRmmr Srar g (S
& Hroadi-4 F Araer § T@T T )

TH Hg-Hay & guAq & forw, fa"aw, 2022 #i ARl § v duadt & fow a9 F oaqeaw
T 37 qua-fitens fFoaras 1 qaer i 72 &)1 7 @ T4 g 5 7 g9 7 T 23.6%,
SehT ST <=2% 1 a=1_F7(90) &, 378 TuA-fEram 2% & wferw g1 =9 = Ry 1w
= 7 ot T {1 Stk w7 Sruedt, SEd s moe S g, # Jgav e giT aw 8l
zHfery, g Tog g fF = T giv a7 &7 fiud 9% gga¥ S foqres a3 599
e afomea=T it ST 2 gl

= 8: SR <=2% AT 8 F JUA-TTTAL F1 fAeqras

3.5% 2.2%

7.5% ‘r

12.6%

68.5%

m<=7 m>&<=5 >5 & <=10 >10 = NA

' UHST Uea F forw YA avhe SRt ¥ qoatd F forw fRanfAder uw smddg-sme
e 1w.2135-1 F aq@Te, 772 98% & F T%he Aherar @ At B a0 §, 97 ST
T SATATS AT AT ATHAT gl gl AT, 31 JaAre 2018 F I foreger it § g derrera 7
fAeaTEe &1 /19 F o o6 T 3T HHT <=2% T 37T

AEUHET UEATH TAT T AT 2rew Rdew gwtaE (A8 o fegr s gt
(THSTET) FT 0T FIAT ¢ AT AT 9 ASE F ASUHAT TSATE AAF FT 07T 7 &
AT, AETET 9 § gEasid F 90T &l T FT § UH AT & =7 H Tgi AT 97 96T 2l
LT H, FA T UHA ATeh AG I gl § T AT(er® ST STIATerH I HAT Hl HA & AT
T qHT ST | STRT 6T 1At @ | SEior, |aT TETarel & TEHT oOF T UH-gEL & a1
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(vi)

(vii)

(viii)

TEAAT FIA | el o TOI0 379 LT 9T qeas 1 B, wgifeaq, fwares v aemar
ATHRTT FA AT AFLAFAT & AT ATAT e T FATAT 3T FTTH Fiel 6 (o0 [orar At
F2 % o waiy THSIET d 9T FAr AR

grfersRer F g off e B & 5 asft Far seraret 7 A0S i vEAE 49 F g @ a9
T g1 grerite, STEST T Tehe STT 3T F7 AeaTas Ja1 Yararet & &1+ Frhl {9« gam 21 7=
AT TTAT F 9T A qR Rt § et i g § Fig9 qaret F oy sga¥ e 3w 3w
fAoares & S B -7 # T 97 a%ar €1 Ao, #ar wErarst @ o A aead #ir

RS a1 SAqEord F3 AT AALTF [UTaT (HOTET & & o0 9] UHSTel 9o JATd Feed
AFTFHAT B

ST AU sfiv HEHrAT F AT The I I K Ag-HEGY F YT I, ATEFT T JUA-

=TT Y STUA-fESteme ATIEST & AOITad F7 qqud % g 9 q197 F1 o o g, s
et wrUEEt % oy My U "wI )

THE ATAT, AT T STUATSIAT ATIES] & [0 oqHa® o SIuadl T Iqase
FTT T YT 22T F FHEOr ¥ e 07 97 B o 21 Rawret g e st %
= F3a gu, wiigEr 7 fofr ot § & 4F # quafidiem st quadisiem & fAsamee & i
FHL: TCHY I § TEqTET JUATSTHE_FUEsT (96, 96) 3T SITAT IS I _FIUasi(96,96)
F I JUATNEA_FUasST (88, 88) ¥ SuAMSIIT_FIUST (88,88) F HHIE HATUT
ST wrgEeer 9 RAffgwe | Sfeafen s@fyr # guafideme_sguast (90, 90) s
AR TAR_FTEST (90, 90) F AT Fr Iga< I9M F T TF 1 9T Y29 F:A HT
i foraT €

5.3.8 facieaT {TH¥ (FAEAY) AT AT (IETETEA))
(F) Rauri & T e

0]

(ii)

(iii)

Fg feaameast T Fgr & amem qaret & o fAeear & a9 §1 o6 $g a9l A qaty §
T E TR F w9 TRaT ST AR, AT HAT R ada 250 THUE F g2 200 THU Y
5T efiv-efiv 150 TaUE fFar ST FAfRT i araears aret & foro =& <120 uaug R
ST AT 39 A6 & Seq ([JATE! e 9¥ Farar SEr A1f3u, AT raw 9w 929,
ST o wrgfaT & yearfaa B &)

Fg Raamai T F2r & qF Ffad Fa q9T T § sTeel-ar faeadr Ira w7 ard
AT TLHATE TAT TITATSAT & AALTEIT IITGLUN T Ioedd (AT g1 gTeATeh, Tg &1 T@dT
AEaqUl g T U &g 919 afae wa¥ 9¥ Famaei g 2 &9 8 Heifag 981 &0 T g =9
Ffafeh, gATT 99T 8 T UF A9t i1 ST qeT €9 § ATEH! T ARUd F A I470 @
o oI aTsITe it qThdl gIeT HATrerd gt A2 ul

et F 7 ot F27 % =9 o AmEst it @eqia wa qua, st & e afi=res
FATAAT ST FEH X A=A FAT ALY IF ATHES TTH FIAT dHald deas i qoradr e
AT 9T Tgd ATeF AT FIAT 8, ST ALl 90T, e A% o (RoW) HET, a9 gitax
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(iv)

v)

T (BTS) T HIZa¥Tesl Fed ®l ANT ¥ T 2T F TATIAT 8T Tl g1 T ArFguet
AT Feas fRufaat % wreor s foaeard feaar s a7 #7 T T 8, ST qAgsal Faal Hr
THATT AT TG I e % TOTHETET Shah H-&1eT 3 37 fAetaar g1 ashdt g1 927 "ear &
T2 STANTRATA & Feas fit fig o @i arenest, stoereff ares fee a1 wataefi wt
T geaad oft feetaar fasarsi ® TRE @7 g1 THE ATATh, FATSS-aTd ATt FT ITANT
Il A wrrrters Rafa F swame v sfafR= fEetaar @1 @svar g, e CDN W=Tarsi S -
ATSHTLTRAT FIT forw 0 Aoty fEeear i g9rfad % 99 g1 Bravatd, g99s F 9q7 J@e
Tt foeew oY Ufereerd S g7 U THER § I a1 994 8| T8 s@q gu fF fEadear i
wTEe A Ysie (POP) AT FevAe AT TaTaT (ISP) ee A7 9% ITARmhar g2+ &g & siaagra
e (IGSP/NIXI) % |TIT STET 8, 89 aTa¥a| deah & fow 250ms § FH T araears
Teas & frw 120ms & FH % TG99 S=HTE JAT0 7@ il AT Fd gl

Raamal § & UF 7 weqa Ay & Ecear At @eanst s fioadt  Jeas, sruadt gar
TaTAT ATNGTE, HISTUa KONt A1faat, AT STTRrRAT Ufeasre o< fAeared arfs a2 97 2
T gft "ew duadt F Q= § 987 €| 39 afasfiear #1 s@d gy, gq gar 97 F et g
a7 Rratia 721 3@ g1

Raal § & u& 7 AIET & Owg eumE F Arae i FTAOTET w e w3 w7 aqarg

(@) fagwor si fAef

(M)

(i)

ST feear fAoares @goo &, 77 3@ @ g G adt Suedt (o @ geww) F oo oadt
TAUHT H 4 ST dedsh & o Adeadr 60 vHuasHr ¥ W gl getth, Ji EAeadr #i gedde
THFHS Tiee (MEUFAAT) T AEg-21 SqeT a12.1545.1 % a1 |97 ST Ara99F 2,
zofory srferror 7 o o § & s & feaar (4 st sfiw 5 St Fead #) F forg d=amd <
75 tHUELHT grml arfgeer § fAfReee # stafua safay § Ssme wr < 50 vHumsHdt
TH qITA & o0 UF 12 979 Y9 F &1 Foir o g

FledT (ATITATIA) FaAT % Hag §, TIATT S=0TR <120 THUALET (g <350 THUEALHT
worefiar % forw ofiw <800 wHUEEHT IR F form) 2




[HTT I —TETe 4]

HTLT &7 ST ST

7

= 9: o+t wawET # 450 Aeas ® Retear w1 [Avure,

._l—‘
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
0.00 So0.00 100.00 150.00 200.00 250.00
O.00 20.00 40.00 50.00 80.00 100.00
o.00 20.00 40.00 650.00 80.00 100.00

(iii) =T UgfA § U T AT FeAT F AGATE, AR AT TTAFHT F ATAT ST T AT &7 T 97
T TETAT & Feash it ASUFT 7 HHT T FEretaar v 99w a7 81 29 T, LT A7 e
T TRTAT A2ah AT FATIE HAT TITAT AT T FAadT TRIET 777 § oA 781 2
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(iv)

v)

(vi)

= gt TR T AT § TEd g S ArsAg-ET qerEt ars.1545.1 % |1 71T T F HEr
T AT § 7@ gU, ATALATST FAledS 9aT § [aaadr & (o7 §a7 qorar a=amh < 50 #18. &
=7 a7 T 3T 8

A Igfd H S FT2 TS ATIA HAEAT F AT, AR HAT TTEHRT & FTEre
fastear it g YET AT g7 T U qAT GEAT & Adad A IXP FqEr HHT a9 AT
SITET EraT g1 H T, S0 A7 3= a7 Y=IaT deash I7 FdA13S JaT Jardr ofs 7
fretaar Fnme 71T § ortier 981 2

T F TR FT FRL FIA gU AR arsdg-a e ar2.1545.1 F HIT HIT S &
TG A A § @A gU, AEArEd dicde w9t § fadEar ¥ forw fam v qurew &+
F=wrs 50 e < fgiha G @ 2

5.3.9 e T I {THT (TEY) 30X Figde (AaTTe)}
(F) Ragr®i & T e

Fg fRagreant T e BT g o searfaa d=wme 5% & 2% & 95 14T g, o 98 60%
TH TSI BT IAT &, [9AT geaqeqd, argHee T Saesr, ATHI &= § FF Fa<sT & HIs@Er qai 9%
e forw, st stae-aree & ot 8 o 7 & -y, qaiay, tadi/AEST, v, I
for TTiers ATt 9= fa=me o sr 21 gafery, o wqoAre fon Siar g 6 wisgEr s=wr s
TEAT ATMRT ¥ T8 |t qg! Far ST =1t w).

(@) g i At

(i)

(ii)

FAATT 1AL 227 A=t §, 957 3T ¢ & /794 & o0 gr9es ‘SO ¢ g, 7 & T i
3%, oEsr d99 <5% g1 gTAlth, 9| 9 # YEIad qT9sS e 3T 37 g o
FTHTEH <2% T TATT FIATTHT 6 g T dgl qgl § (6 a=91% & 5% | TeTw 2% F7
oo T 81 = ‘g &' & forg e Araee & fafaaee | ger fRar mar |

gratfe, fRaami % saqareg i ¥y Jeak £t Fauarst o = 7 gu, st 7 for
orar g % o= # The 317 3 (4G 3T 5G ea® #) F forw s=mmh <3% grm ST 7
e & steafaa safar & s=ams F fFwg Foaea &1 <2% % g & fou v @ree
T I&T F2 F7 o o foram 81 39 wrods & fawg Fourew & @R i sl |
&9 T TS AT TEIT % ATETE /AT ST FTITATEA FEa€ & (o0 7T9ee T g’ & forw
FAHTT SFATEH ATAT <1% T TEHAL T@T AT 2.

5.3.10HTY 1T qeqor FAT 1 Tfaeras a1 e forg sreaedie s sradre fa e Jemepsn § searfaa ame=
TTRAAIE T ATATE AT F ATYF § {THE (AA) SR qiSsS (AAATEA)}

(F) Rt & wd T

(M)

g Raamat 7 amEe™ qeas & oy =[aw Treddre Tfie S¥ ATIEEt #7 dAfeard a9 F
foreg % TR, =0 arq a2 s 29 gy f% Suadt g =aw seaere wfte Rt 78 79 8
ST s fRafaa Tt 0T Zaeh! MR Tal @ T 8l Iraid WIGE9T % AISeIe U &l
qTgat & forg 2eT i 719" & ST & €9 § IANR AT, aadd dedd 97 T § 3q1-
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FzE # foro fuadt F = & o wewt w e g, S99 7 T, T,
ITARTHAT &heh 3T FAfFefadl 2| Iraid = a1 9% A 23T & U7 9rvds SUqehT-3=g@ a7
AqFA el § ST TEqrad FIwi & 37 ger i THTAd H7d 2

(i) Raam= 7 78 @ Y@ifea fFar & amarea qeas F 7ma § JFaw Treadre 1fd & oo
100% * s=ATH * forg, womar wgfa Afeqel sdfa gt g e wer B urfeemer o+t gefaa
T FiT F =T 10% F frad F eme 9% 100% d=dq7h Jearfag ¥ @1 1 i s=urh
100% 9% &= foFar a7 g ar ag g s gdid gar g1 T oft, Jeas fBeEar i
FTATATEA qedsh q¥ TR TATSAAT % [T I AT 92 Fo=e F2d g STeh 36T 1% T §g
forerar wafdfa e adt 8, 29 wqeraT #7d 8 & arfaseor ameerea qea & ama § >80% &
HIS[ET S=9ATH & FA10 7|

(i) T FAT FETAT F YA AT T ATaEe d 9T § quw R S i araegwar g artd a8 Fad
TAT AT B T FrwEdt g AT TISTet % T STERT-3TeRT i 6T Teraher i STy grl aqar
#, farafaa aft areft i Fro=T or 7gt i AT ) ASATG FAaer T Aiegw  qad #H e grer
g, @ fa gt T80 grdr g1 STadr aadrehr Tgoel, SR, STTRERAT SUFL 3T
FAvST oG Aiaefier FEHr F qefiw, ST 8, FEr g F MY UL 2T AW I T E gl Tg
SITAHRTET ATEAYT & a9 F qga STHHTSl T T Sl ATl g & qaqar Rare &t S gl
zafery, BffTwe erssmadt #7 Fae qdt @y =9 F oo aumESe & aEershar g o w1
Arqve BT STl % 8T AAT-3AT T & FHAT 2

(iv) TRaamani & & U 7 Yo & =6 @< &l gefed & &1 aqay & & wearfaa 2er
TISATSAT § ~IATH HehT3ee A & (%G qAqH TSAAE 3T FIAle T A ATHAT 6349
T e 2% (FAT 4) F JGE gAraq AT srom”

(v) U Fiede HaT JaTar F Yeqa a7 f& ateds #are & o == wfa &1 100% Faia #wwar
AT TETATA 6 TS & T FIEHT F HILIT AT AT STAT &, ST 6 =618 T3e &1 3TANT
T ITATHT TRHAT F ITHLON | IW, ST STARTEHATA GTET AT T ST ATAT ATetareh T bl
TATHAT T THRT gl T ATAh, ATATIAT HATN T AT AT HLH] A8 FTEH FaT
TETAT o Y 9% I AT 9L TeT FTT BIEaT Fedl & HIL0 g1 a1l dedeh H RITae % S9f7Th Hl
YA % ATaTE F & H WET FE0 A0 T8 Afdh, 296 drge 9% Tfd 7= &t
FTARTAHAT TT HATA ISTAT STAT &, GTEHT TIHATT S QLT 6 T HaT &1 § HT-
FAT Ao 9 A= wd gu, g /4t g # afq ft amar Rt w7 aatas
FATAZTIF BT 1T 2l

(vi)y Raam=i & & uw T weqa Far & #2 e oo Sl g9 siv wiee s % afadfie
e A ATANT 2d F SHTI I F1IE AT FTZA AR ATAGS H AAAH FI F THL T8 %
AT 1T T FohT 0 7 T g€ T & 31T Sve AT il AT § STTNT Fdel & AT ST ThaT
2l

(@) g ik fAed

T 9, WIUES & qA T F "TEQAd SeT AT § gAqH qeamrees T & fGwg
ATH TISAAIE T AqqeAre w9 &7 w1y on, Sed amawew & o gqaw wfiw #v
>80% 3T ATATATET Ateae qarst & forw 100% s=wreh Rt frar wr om Ragret £
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TEQfAT 9% o= #3 F a7E, WIS F "€ F ATH S S\ At gHeAT f i 39
HOTITErd ek "HTIT AT G0 % F3AT w1 Gfaad go Srms o ssadre i svere ofte
TR Torwert T > Tor AT TS AHTA TTeAAIE Y dUATe T g w7 R, e ames
Fieds a7 ¥ forg s=mmh 807 wiaera siie araears+ aiesde darsit & forw 909 witera uw &< 2r
AT 7 A e AT ST AR B T 9 /17 wg i F A aqg=i-l % qgq it /v
FzoT & e A U St §1 TAfeT, aTed) Tk TEel &1 FW &l T 2| (S qrHTeT T AreaT
TISTET AT SF Terher § T A5l §, q7 AT TITAT HAT &7 § "Haterd qar % forg @Aty sredee
T ATATE T TR 2 F forw w7 2

5.4 a1 Ft urawr AT9sE RrEE sqared i AR 4T serar gy i S § i i (arEes) #@
e &t st & [RfRawe 7]

5.4.1 &HEITH F I AT 3T FX Aeas F 19 ATYFqw Sefagsr ST
(F) Ragr®i & T e

3 fRqemeat 7 weqa T & =8 wroee v yedrtad qEer EREat § ger G s /iR 7'
ft FgT T g & e o TH AraEe i RO 9% qwie S S 9e A5l war gl q4ar
faawor § &2 fofe omfier € o T o U< e &7 4199 699 781 8| T8 ATk, Tg dea®
footTes % T § ¢ i FaT [urasT % Y & FEr At ger Arfgul

(@) g i At

(i)

(ii)

g Fieae (aravared) A=t & emm arude § o7 9T aqure 6T ST araeT+ gl
HiSET AAIHT § araee 94T & q999 § F09 7794 306 Tgl gl

gAith, atag Y Aiede Faret % oo wrarse qeash # Far f /gt qurar e #71 %
forT, Aea® & T @ & Aoarad fF AT F AT AEaeTTE gl 9 gt AT 3T FX qedw FT
TAeITEs S9HTE A W F THAT 8, AT USTT deds d FT deas & a1 foih § fFoqre §
A dar &t 9879 ET § @0 #T GEdl gl THier, St 1 o fomr g & a4
TRTATA &1 ATLAT-1 F TEd ATIT TE(A  ATATL 7 (o1 6 FOITEA i (At iy e Feet
ElEL

5.4.2 THSHAHTT FRAT /ATCRITHT FAAT 3T TFh A7t e
(F) Ragmel & o e

0]

(i)

Fg RAgTHl 7 F21 & =7 A9l & of9q ARl a9 [Eer smr /1 T &F 2w
AT q¥, ST o ATgiasT F SEartad AT g1 AT e u¥ shea e § A7-srared §
FATTTF &9 | Fhag gon, e sgar ar 987 s

T HAT Y&TdT 7 Ay har o 450/55 Hataa Arade 4507 Jarshi & T0f €9 F 0% 219 & 97 af
ERREI DS IR I At

(@) g six et

Raemei it TeqiT 92 A= Fd g0 TTEFIT 7 39 ATIGS! il GHIEAT T &1 T T ATIEE AT
ST AU H 7 M0, AT Teht Rt s RAarfesT &ar sarar g &t G =i gdarerga
= T ATUAA
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5.4.3 ST qIAE O ATH HAFAT
(F) RIar=i & wmE I

T RAdTEHi 7 T&qa AT o AISET TioaT s=at a3g & ©Imiad it 8 §, T et argEadm
grer Rt wrodst &1 SHer § are #d €, ST e i araeas T2 A e )
e % forg e o war g1 ft off Hofrem & forw sefer farffest & siqames #1 gfafaa
FA % o0 60 90 ST AR F Ara-Aard = Gonferat § wemys it smaeTswar gl
Froadt AT F FL ATHEST FT YT FIA F (70 FIT Hgad F2 @ 8, ¥ 394 dga¥ (Aeared
sfars w3 =TS T2 g ARl

(@) g six Rt

0]

(ii)

g =g T Srar g 5 wemmet o # =9 "rveE F fAwg A gends yeartad qgl AT T g,
Torarr zae T o za 550 Asfuse &7 [Aoare o onfier grm, St | ) g1 greits, I8
T@r = & fAtve fuadt = qEs F g Foaea & gegiaa & oo [fs qme 9ees
AUAT T | TEAATY, TTAFIOT F FAT TRTAre § Uk THE AIIGS STOq=T A8 d e 6 o
AL=T-1 7 ATIEE A7 foeqa AT |

A9 TH ATYES A T |9 g=Taret g i STuAft #ie faar BT vwSt F arfersrer i e
#F U

5.4.4 e {TRY (@EEH) AT aede (Frars)}
(F) RaaTeH & 918 I

(i)

(i)

Fg Raarat 7 yeqa B & Geeaar § foear &1 oF amow, Sew, amar o fuftes aher
A gHET Famer F o ST BT Smar g s 98 " suaue e § Suersy 981 2
AT, Iegid weqa AT T 7g wrade B ofF sgew i 9fT 991 #war g, Feow =7 § 9%
"faEadr” 98l ¥ g qaT e /TIES | orfHe g, s TH yeqrtad "arar e & ger T
ST AMRU THF AT, FISTHES AT toewy Afys saqaa difes + ama
TTRATer/aa e Wi, fAeaar siv fre S# a1vdst & o aisfas o0 989 F2d gl ATgesT
T TACHIH T STIATH AT 39 AT 1 379+ "q7e Tfie e uftersrae § onfier #ed ux A=
T THAT g

TF RagF T ATIEE & LT ¥ [AO0Tad % AT9H it HTATOTAT T T F H7 T 6|

(@) g i fAet

0]

(i)

(iii)

e =a & sqer F fF Tred-The anwe faea & f4=ar g1 78 7o -"eeqshier ar
et THA F AIANN 7 ATSAT 1 A=A Fier T IF-T[orar arert Afar =T F o
AEcA ol g Feas H 37 e sifaw STnrrat sqaa &t afaga =7 & TATET Fa1 g1 T8 7
TeTqsh Hor9, G AT (AOITEA ¥ Tohe YTATedT & Fe-FHraitead g & HT0T 2raT 2l
e § FreT & Ig IoF F TOHEa s ST 1 ATl SAqIARN § Fier HR{cRT 41 T21 %
o Fier ST fF &7 Fha1 81 T8 d19ee fhaee oY Tohe FIX aTaTad Jede | 947 qUrETT (Heara
% 7T & o0 U saeT d=wTe g Y gXEA AT gy ot THE g feAr ™ )

AT F TG F qqHe, dAqg=I-l § 7w gg iy wr ere G )
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5.4.5 T2 AGT TSTAT & ATh B THUATY Ht g fRfiadr
(F) RagTesi & w9 T

0]

(i)

g feaameat 7 o2y o T S Tt o= ST § =9 9796€ &l aedshdl 9ai gl 366
AT, HUT AT T FTA AT AT oy AT A2 7106 761 2 Y gHioy T8 7rIEe
et w1 Remr 78 M =FiRm s vauaue et Arwearet F fBforg wreon w5 off
garar foar, S| ug= & g F AeF, el BH FHe F ITAN, -UNETET qa9Y, B
FeUe AU ST wig-siave srfafaaard orfaer g1 2o srfafs, de et v onfeer 2 arer
i vaugue e (24, w2dy, 2o, sre2dt) & steear s aRadaefiear 20 @ F
e fRefiadt RarE &1 A19aT i gRtara F3AT 2ATagid &9 & sw9a a7t g

Fg Raament 7 yeqa B & ROre Faer y&rar % saq qead * faw fFata vauaes F oo
ITAS AT AT FHRAT § FIIR A F-de THUHUH EUFdT F HATET THURUEHT FT TG T8Ad g,
a3 forw Ut RO 99 AT g9 T80 g1 S AT fih, THUHUEH? 3T Y deas
ITEHRLT AT HWTEH, oEH AR sishet &7 T4 8, o 0T Toq/F T &7 &Y 97 e
FATE FAT HOF 21 81 AT 37 GO A7 oriHer BT ST €, 97 ¥ qedsh & Y 39 7
TEAATIE faaid e 0 go vauaus % o 20 #9 F fiae IO oY Faarg@ s faad
THUHTH & AqITd % &9 H AT A7 A0

(@) fagwor si fAef

(M)

(ii)

(iii)

ore oS afde (TauaTe) Fevde F ITANT F ST grarss qaret & SUAETERATS f qa9r
AT T UF AT Y Fraae i 39 Y& FTdl gl TATT 397 | Tavde qieaheel™ aTd FHIehA
T ITANT 98 YT ¢, S Se3Ae U¥ 6ol Wl # F&IH J97d7 8, greAiteh, H=¥ B STTREHAT

T o AT AT T ST HE9T ST F AT § heer THUWUH 97 (A §| 3o afafew, dfEw €
FAY, -ATHE, AESHE Fa7 Faer arfe afgd F2 ATareT Uit THToiisor % forg a7
JHTINEHTOT T FATIA F ATARH FTEF % ®T § THUHATH KT START KT 7 3| THUHU SArasr
T % Aer |, UH YOO AT HeATIa| AT A g1 a8, e aformeEas T dee
a6t BT TahaT g 3 SUTTHTSA T ST BT Tl T g

zAfow, wETEr RBAfAawa 9 vguaue (e & oo s 797 @497 quEar AoEa qmEs
sEaTad R afeae S=HTe ST =8 T A1 411 § T@d gU [ Ie STHH Fadsl &7 # Toi &,
T IAHT ®F §8 g, df tHuHUH Fefadt & U O = w7 A AraeTwar g1 awdl g,
TEATAd S=HTH % o7 saeds g FoF 7 & 7 95% THUHTE 4T T&TdT & J9+ Jea+ # fFata
far s

graith, 20 #&e & HaT g9 J@iwd § JaT Terarel g S9N U 0 721 9% fF= w7
g0, I § Araee & fawg feumes & A &1 a3 a9+ &1 [k o 81 9= = &

T THUATE FHar T Y AT AT TEId 6 SATAE O ST AR ST Tg AT 99mE 20 g6
# fraw foraT ST =mfwl == araee & g Moares & fAererT JET gerarett g £ Srost
A FATR=HT & YTaeT= F ST Iriaseor Fr R i S
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5.4.6 FTIATAY FAT I SAIEAT F HILIT GATY TITT Al 1 AT ThT AT FoATq § ATALAT HATH T AT T
ESiERu]
(F) RagmeHi & T I
(i) F= Raureat T wer & =8 wrds #r AT siw R fro S arer & e /e F e
F® T G T TTET AT AR UH TRt of v S § U ISR i AT FEA T AIS TTATH Al
g, ST Auady gET "4ET YE AEl #ar gl dead AR aEd e -ATaE T SFagradr i
TTRRAT 3 ST 9 Suadt g T S 2
(i) 7€ o weqa fFar @ g & afe smEeds g1 a1 =9 ave A smaeddar & omed w7 o
AT ATT/ATHT HeTT 51T T2 6T ST =120l

(&) agur i fAewd
RagTat % aq0g T A= F7d U, T 9 36 ATIEE &l gerd &1 =y foram 2
5.4.7 a1 FAS
(F) RaaTeH & 918 I
(i) 7= Ragrai 9 Fgr (& 78 ATIES AR ar9ee &1 fFear g1 It uF g fAauT &1 arsgasrar
e AT A0 g AfRatEa BT srar g 91 98 3tea 98l gem Zatew, I8 e Jar
urET A= 1 e 98 g /e u)
(i) Fx Raameet 7 weqa T T 7 4T araEet it a1 1 [ZET 9497 T8 Tt gl
(iii) F= BaamHt 7 w=qa BT & 9o = Rt araEst f [t Fae duadt grer foEr By
RAIfET straremehar siw fB<iT garcdTed & & St ot gratts, #erer AfFaaT 7 = amde &
T AT FB AT 77 g AT (W) RArtET saearawar & grEea, (A1) TAuHT w97 ST s/ TE
TIT IT A=A 6 ATET STATA gIreret wedAT, (&) 4T & Rt 9% uweh
(iv) RRaemei & ¥ U T w27 % =6 AT & FTSSHE 22T F ITANT & s TG Aol gl FTSSHH
22T TASIY 3T SIS FaLS & 19 TATAT T § 7 KT Gl ¢ AT 39 @€ § HATAd 9179
IYFHLIT F T § U TRTCTHT THTAL G

(@) g i fAet

Raamai F g 9 fF= F3d U T9T H491 YETaT S GaqEe 9 HaE q-eATEE Fwads
AT &7 ITASHAT & [T 7T ATIEE T AT % FILIT, TTIEHI F TATHT & g9 & T4 6
forT =g wrEe #1 gerw T At foram 2

5.4.8 IEAY 37 AT & forg iy dest afsraor awerar <
(F) Raur & T I

(i) F= Ragret 7 yeqa T & =& arade &t sfvard 981 Bam S J1ie T o =8 Tearfad qeiar
et & ger T ST =reu

(i) TRaam=Hi § ¥ UF T J=qa a1 & 27 #7 F92 F:37 T 9799 & o reuadt eT % qgad
#T AFTHRAT BIAT &, S AUy F e F u¥ g1 wwwe v § it g ugfy srsuadt
forw srferer wmeties & sfiw Sruerdy & Fafam 721 2
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(@) fgwor ik fAes

RIUTHT F a2 A7 The o= Jea® & =0 ATIEe 1 7 ITERFAT w7 A § @q g,
TTFERT0T  STITAT T &l FH F2 6 (70 T ATI9< FT gard &7 i forar )

5.5 gleds (AETATEA) qaT % forg &7 uras aracs (RfFawe 9)

Fiede (ATATATS) FaT & HSAd AT [urar rHies, S UHH (AMEATATsT) I7 THFRE (ATI0H) J49T F
AT THIE 8, Ivg T (FTATATEH) 3T THFE (FTATAH) AT F G fad SqanT § qgo gt arfver B s
AT g1 AT FAT oraT "o Mt dewrs J orfae fro oo g

5.5.1 SrEuddt Fed 7S [SeT-Aeawh] AT T3 THa Uise [an(el) Fr 497 39 a1 et ST STHRAT e Fr
FAfgaw Sefagy STIT
(F) Ragmei & v I
(i) F= Ragarwt 7 Fzr & #ar G § #:2 o artae § o v fofF o2 Sfhs &1 9197 99
Tel 81 THH ATATh, TG Aea® [SWTed & A< | AT § 3 TH AT TUrET & A< | dal arar
ELEA
(i) STTEERToT T Seartad s=ATs <80% Tl 30 |ad §, FH TR & SIqlel F4d g (4 o =7 a1d
I &1 & T Afe & o 7 & 379 90% 2, a7 7€ (90%) =atmra o 92 off =fmr gt
TR (80% F a1 TH a¥g, 90% | FH ITAN dqTel TeAF foish & Ig AT grar g & 7
ITIRT <90% 2

(@) g i fAet

g FAlede (Araared) AfAawi § UF SisEr AT9Es g 3T S=H § &l Jad1d qgl 64T T47 g
g ATIEE HAT [OTET & TRIET § qgcaqul ¢ oY =6 AIIES & fawg Aoaraq &t Aot =emt
= TTALTH o STTHTT TTTEHTOT FIT 6T S0

5.5.2 &Il SAGGIEdT i TETE (T AT 7T qraaTs siiede Far il 7T HT GS(H0r
(F) Reemei & w8 TTY=

(i) F= Ragrewt 7 #w2r B foadt Fae 39 &= § 7T J970 I9 w79 8, et Ik 9T Aead
FAS gl adATT § TRt oft Sroedy 3 o st fe-daest A § A% aTavered aissae wAiaetadr
= TorT &7 |17 397 X 7 ITFLTT q81 8| THh ATAh, TRAThl-ATaH A SAATAAT & AT
9T, ETEdY AUt Fead Farelt Fw FAEAR o7 a wd g1 TEiery, -t et § g ToreeT
FATT T@AT AT A5l ¢ o =4 A==t & ger 37 =7 =/rfgul

(i) =i AW FgT f3 T SMA9AFAT Fae ATITAT AT T GETUIAT, ATHT STATRTAT FT Hgea ol =
H ATH TEl TgATUIAT #2113 TAeTel H @d gU, SAUaUl Tgel & G el Aagraar s
ST =Tagrar & AL 9T I qTATATSH ded 7 90FT €7 7 e &2 1 8 o =
TTE o TAawor Use FTAT TAT TETATel & folT Tgeaqur JATTTAT 997 FIMT, FTHEHT 39 &1 § Sl
e afeey § Feas e it Tt 981 81 29 afafew, aredd 100% TF-3r3e i1 Afaars
TEL FLAT 8, TATNT qoheehl sagrdar i aquteafa § ofF fuadt i 71 3t F27 F o sfaars
T T ATTIAHATT ATIITH & AT THE TS I29F T 1 21
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(@) g ok e
RaaTai % aqg I A= F7d U, T 9 39 ATIEE &l gerd &1 =g foram 2

5.5.3 %%c T TEMWNAT STSAAE 3T AU TATH ThHA
(F) Ragre & w9 T

(i) F® Ragmat T yeqa o & areis o7 v &3 & forw, Se7 gieme 7 92-97 ST S it
AFIAFAT ZRIT Tg ATAGIE & T €T dgi gl Ve et off 227 zmfiem wfiw # form,
qrgfasT wreefis U7 g ¥ &) /v g, s TR ST sraq 21 it TrsAare i auere
ofte & FFgwor T g g1 TEfo, =9 ATIES! & Afawt 7 ger o S =t

(i) F= RIATEHT T 199 TETq I T o=ar w7 g FHwam
(@) FRgwor i Ao

Ragsl F g oY 39 q2F # A\ H T@d gU fF A9 #edT F Aqa AUAE 7
TRAAIE M & AT & forw off gt s &1 aeror B s, wrfesreor 9 39 wraeEt #i
T T Ao form 2

5.6 SUNITH 4T F < Tq |4t Iuraar #rvee (RfAgwT 10)
5.6.1  fafeir sie =it weeft forspraa
(F) Raar=i a8 FE

() 7= RaarHi T Fg1 % =9 7196 F T a3 § geT (&F7 1 AT =, Argadr 1 #iefar
e fafeRT adiswar o siiffe o2 v st fffeme g €7 9 @ faar 8, oo diefin six
T sdtear 1 «ifee, @AfeRT fUwmar w1 a6, wiee/ge F1 Eed e garad Tged
afoer 8, e five/aeete 3t % forw o et 21

(i) Raeam=wi 7 ag off vaitea Frar & S.o.ua qarsi i o Tearsi & ANET & 91 S UF
e ATe AfedT deat § ol 8, a8 9gd SWTEHT g % F1E ST Tdr £ 7 7 g0
T IST THAT g AT T gt g8 aread | At qfe T T 37 Tqiorg &t fede oo+ g1 aahat 8
T HAT YETAT AIIEE A QT F4A | TT o1 o Thdl gl THT, Iegid STl F TH T Al
THAT FT AL AT & qreht i Ioae e a7 At i ¥ AFAT ST STAH TR H
fafeiT fesre & =9 & oS F3 & o FgaT ¥4 I87a1 % I ¥ 978 g, o9 aF 6 39 97
TTEAT T&TH gl ol STl 81 Sraie 3T Jeqa fhar 3 e v forfoiT gt av sawar e qurems
&I FIA 9T ZAT ATRY 3T F ST g7 Hegiia a=wme: & 9894 &

(iii) TF Raem® 7 gara f2ar g & S o e 100 =t 9w e fommad <2% gt =iz &
HIS[ET ATIEE &l JTET @ 10|

(@) g six et

(i) TE TEitha T Smar € & T (FEearEd &Y aEeed) 9497 a9 & oo Gt
FFUTE § F qIATT TEATAT A5l gl gTAF, FlSde qaAT IUEAT & o7 Hispar fAfAaaT #
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(i)

(iii)

FwaTH <2% F @ry gfa 100 et o fAfenT fommad wmaee €1 fi-Ue qewreat 2006 *
Faa Fiede AT § afaer 921 €1 ol s =i freew ot avg & w=ntoa 29 o
o 3 gu, EEr e # &l i =i foemradat w1 s asdt Fare § qum e
Frfeul zaferm, =0 gT9de ¥ U SEETh araersT AT araed U 49Tt 6 T
Fied qarst * foro gur grem

T afateen, Hefor o fAfenr (uw e &) adiwar F @it o Faw g a0 a9 qroeEt F
foro g S=mrh Rytha 780 Far 81 39 g, 98 uq ue &7 yuret & sifee ¥ forw uw
FraguTett Ratia #wwar g, Sad g&fem far e @Rt F v e f F 969t amvee
e

e o §, T & qreeue AfenT et ® o v sent-aem "rade ¥, eruiq et
372 UH U ot FAfHTHe & SET 81 39 ATIET ¥ I9F U TEAT A & forw, ArferIer F "roes
T AT aeerh? TaferT o =i forrmrd s e < =T yarar grar AT s T v awe

FAT & T T &7 U g grvee | oo ww w7 i o 81 a8 e R s =g
Tt g1 3310 70 fafeiwr 2 =rfsir & gefara st &t forswraat & 7gi [T Srosm

5.6.2 fafein =ichT @aefy farepmaat 1 9= qaTg F Haw qHee

(M)

(i)

(iii)

(F) RAaTeH & 918 I

Fg Rt 7 Fg1 6 =0 7rode & T a3 9 ger oo s anfgw) Jf+, argfeasm 7 #efar
e fafehT adisar a¥ e ux uge & UF oo fafaame s &7 foar g, e @i s
faferr adrar #1 sfifee, @AfehT POt &1 auraE, #Ee/ge #1 araed e d&faq aged
aferer 8, o fve/aeete 3t F forw e et g1

(@) fagwor six fed

Hrefir s fafenT adisar & sifee o AR wirg d=mrs Raifia 78t #2ar 81 o0 a9, 18
wH UE &Y yurTet F e forw wrroret Retha war &, e w@dtea Jar e @Rt
* UH UT o F Haaq qTIEe oA 81 6 ATk, Fs AT sAifee T9AT e a2 o Srar g
ST ST FAFTAAT o THT 9T UL H7 [aFheT Tgi 2t 9T gl

TH WIS & faeg, Aoares it AT sfie Raité &7 o o a9 % forg, amearss uw e
AT H 4 FATE o HIaT 98% FOvFTara F THTLTT F WeTad] (AoITad a=H T T gaT {3 747 )
Fiede HaT % forT His[ET §=9AT § Uga § ot 4 9a18 & sfax 100% =i sz =i et
T FHTLTT FLA T ATFLTHAT BT 2l

THETAT AT % forw, o1 g9t "arst & forw 100% f&afenT siw =it forrraat w1 aurems =3
TATE & Hae o ST =t

oo sl =TSt ey freFraat & aHTens A1 SO F U AT AE@U Aedd ASS F T 6l

S & we FaTE F Wia< ITeF & @19 § GHIEIS FT AEaE, 1 |/ AR ar
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(F) g six fAemd

0]

(i)

5.6.4

TEeT I H grUeE &7 a9 fAreRrat & qarar £ [/fy & v g F e s F '
HIT/FSAATANSI T A AT| EIATTH AT ¥ UweETdr & forw Arqde &7 a1 genfard &¢
TafeiT s =TT fArawrarat F w97 ST F U T Ag@YV Aedh ArSesy AT, FA9T ot
AT Y, Fr A & w Farg F o< ST F @ § gHEeE w3 @ )

TEEUT UTEH! &l e AR FA 6 Ha9 §, Ig o€ a1 Srar g &6 aamEs us qa1e & diaw
TR ST AU gTeith 38 ST 3 ST aTer sirer et | g9riaT ST =9mfeul

Fid HeU/ TTEH FaT it IEH X AL (A9 € 1q9) G 7ol dh€ & Hiaw S Ry g

FI FT IRAqT
(F) RagmeHi & T I

(i)

(i)

(iii)

Fg fRagTeal 7 TaT [T ATIES! § "HIH AUEdl T 3% QU AU wie H7 gfqad’ #rIEe
T gaTe T Ty 3, FitF ag e Jar it et S g9riEd 81 F2ar g 67 9w g
HTHHT FT A9 gl g AT Ioorg (AT 747 g 36 aoft & Tohetehl SRTTa, e &9 7 vsre-g=rterd
TIATAT F ITFTHT HaT FAAT, ATIAaT o7 Fraaeaar § &1kt g Far g, e oot
ATATH-ATLTT ATAATT FH TTHRIE BT TS 8| TH ATIES HT ATATAT AT 3T FGaT &, ST T8
T STATTHT FAT LTI H FATIAT HI gl T gl TFATOd TTerd i o 24/7 IqsedT TaTT Fileh
¥ I TAAT 3T FEHAT & A1 [HATE, Hl GATARL STAIHT ST H FHid 7 <7 81 7 ATIEE il
T T et Y STt 8 e 7 2 == atae wae 9 s Mt g e et srar g, e ag
TF SAATAITF AATAT ITH I STAT & ST GLAATE AN | 9T S Tam=+1< H F7eT STl Tl 5
Tfx Rt srodT ofF s aweft STt 8, 7 Sveid =T & gerhe 90% ¥ faw dir €T
T LA AT e (AT

Raemeat & & v T weqa B 5 ug= ofiv 39w fu wu it F gfhed Tt amoEst F f a5
7Y TRl gl T2 A oo srar g &% dEe 3w fw wu Fwie i gtaed & a9 @ e AR vl
gtede (AmEaAre) & forg JisEr @&t uraar BfFaet & aga, dtuedl g 377U U i &
o S=wTe >=80% fertfia T @ o, 59 @1 F3 # |37 Yarar 95 | g 999 F7 E 2
>=05% T AT F=HTEH I TEHTT HAT FTAT 5, 30T TH FeTwe >=85% F¥d FT e o
STAT g1 T8 ATATh, HTI TG | HraTed U, &Tere HTRAT 3T =eate S# o7 IR TaT
HITE T T FEAT AT HIAT STAT &, FF0F 5 STHAIRT ThATh-THT & ¥ T AAAT 7 STIRT
FA B

7 oft TEifra T = § & susier e, S9 fF ateds wfEFEd a g&9fta 12 % oo
T HeT | 6% FLAT, AT T TGT F2aT &, Forer TS Terd AT qiowet g HIEH 3T 3t
S AT FH F FEOT AR § F@ATd F AT ST T8 AT g1 IF G970 F [T T &
for whter Eex w1 FeAT oY a9 Tt &9y &9 & A i g arsuady & forg wgaw
g1 zHferT, IegiA STterser ¥ sEry o fF 3 Aeest w = e Y, AmEE F ' 9 H #iA
Hal T TgT F geT &, TAT Hid 3L a=8Th 7l >=95% F T >=85% Fi|
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(@) fgwor ik fAes

0]

(i)

(iii)

(iv)

v)

forTare fRaTeor & ST IUIRT FAT F 3T & et Hax qawl i TgT wgea ol g1 grerifn Jar
TRTATS F ITATHT FaT % forw drameer U0 S 99 Te0%d S8 Jafoqs Te0hd v 47 3,
SR Stfeet ashwretT 3fie STfeer SfamTer o 10T ITATHRT T =T farhTard &=t e § aHeaTsy &7
TTHAT FEAT U TET 81 T2 30 =7 | off aufdq g & wia S 9 e £ @ear § w61 981 o 8,
AT ITARRT FrIam & O JFfoas 99e 4% F31 % arg ot Ja7 Jarar #2 At § wisEm
FFHTE HT QT FA § Te49 721 2|

THF ATATH, a1 deat § F= BT STTRHAT T TF Hgeaqol deq1 g ST ferwradt %
TofTeReor 3 forT wraTeer U &7 SUANRT 781 &€ 9ad g1 Zafery, ITfaror 20 aree & fore s=mrh
7 forfarer % o qer | ALY {1 FIATTH, AT TRTATSH T hier e TC FicT hl GIT FT FH FA 6
oo erolt aeETEe ST qraTee U9 & ATedw o Ot o gsteneor & forw afamer S aehwr wir
LA T % forw srearfga o srar 2

ATl g S U g St T wfaea (@Ee g ataw) qries F Gwg foaree i o F
HFg H, ST § R § A AT q9T T AT I qHT F AT FATOIAT ST STHIRT o ITHHT
AT AR/ F 1 w2 & o srEdtam fAses A § yrefis qa¢ o G g, =fx
&I T AT 31 T qfaiiTh, ITAIRRT JaT AfAR/TeT F 9T w & o A A 4
Torredt ® sratasar & STuIft) 78 5 T U 8 A9 A5l gl A &A1 R3S "/ehar g &
TEAT XA HTIT &1 [ahed g, o LT 99 "aT d gl ATRUI S6eh ATATeh, ISTHHT qaT
FTFT/ATET T 919 T F o0 ITART *1 fFheq 37 T gga smaers Bm 98t gmn
ELEA

FreaT FATH I¥ TRl AFLTHAT T AT FT &9 | T@d gu, ATILATSH THAH HaTeq oY
ATITATEH FATSdE TATA AT o [T FieT Hex HoITa" S=HT it Aa9TwdT H UH gf &Tq< 97
gefea T 7 81 atede ATt & dgaq SU-I0Hies, dgm™ar & o gt & Iafwar a9
T gafard, A1 ger 3 T 8 307 e uw d=Teh @ % forw vt G )

gtgde qaT varar it ooy F ae § =g Ty G Srar g & AR etiea ataw e
e (ardtemeus) #1 R F3 & forw sfferd 981 8, o 4 Jerar SusiRr et gfafater
T "elt T & FI & (0 T g1 grafth, smsdien? oeed & amraa: Fafaa vt &1
AT AT ATEHT T AT =T F TR T ATAT SATHHTT T&E F2 6 o0 J=7a 791 S 2)
T TATET e Y a7 e fAfera =7 & usiEl ww A i e wear g1 zad afafiew, afw
AT TETAT USic & 916 "8l STHT ST THAAT §, a7 qaT TZTaTell H STATHT 44T qa<) & o

TATH AR ATZAL T TTALT FIAT AT AT T AT g1 &6 B T2 Tt oy gaw
=l

5.6.5 UTEH & AT TTH &I & T H (€] & i< 991 Hit GHTH / §F HLAT
(F) Rt & ¥H T

Fg Raamai 7 #gr & g2 au-dar w14 GEat & [giia i S 31T JiEr 9veEe &
AT fAHTET ST % STy Tg+ ATfeul
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(@) fgwor ik fAes

Bt Raam=t ff s=qfa o = w31 gu, wftsw 9 =3 amee % o w1 =@ F amaw
oz gHEE T Ryt w2 w1 Aot o 81 Sfea g a1 Bt se w1 § a7 i qarta/es
FIA AT AT Aol ST AR 78 off T2 B Srar 8 5 TR % S 9T g % 61w
feaat & e &re {37 g 927 o sar =R

5.6.6 TGT & A AT AT W 7 A = 45 AT & sfraqe sTav Tfer v arow w<r
(F) Ragme®i & T I

0]

(i)

Fg fRaemet 7 weqa fFar g B sar ofer i are=h @2 9 % 60 Fr feawt & ffiae f s
AT ST IAHT TIET STHIHT Th TgA ST ITh G H TFHATIAF I aTTH e o o0 370
TATET T ATAFAH FTAT g1 g AT FTaT By a8 & At Y d@ear a0 #337 & SU9hT 9qfe ™
THTHF TATE T THAT g FA1%6 STHATHT FFFT AT & § T 99 od | ar, 60-
Taaeit aHTeTe Aty J9TT T@AT Ivg ST Fl TATAH 9T AT AT AT FLaT gl

Fg HAT TETATel o Fgl {6 Treeds AT @i =% & AT #, 91 &7 $ffd7 &7 a8 g &
AT F 7% F He | grar g Fith St w1 Rewraae g F uger £ sy F g Y
ST i farer foFa ST grar g1 gatory, =T RiSestiseor & arg oft, ST % gearaw, q9TI,
G & 9w w7 39, e qr8=e a9 ST G A Tq1Ed w2 A Aty wr siw ates
arfera a8t o ST TaT g

(@) fagwor si fAef

(M)

(i)

Feaaea? e & e, g a9 F fom BfSes a9t fv sucrsyar i |4
TRTAT BT o [ATeRT ST Wi [Been & FAwadq H1 &9 | Tad gu, STeeHa &7 45
ot & srferes ST it Aot % forw qaH-HmT F7 959 w1 Fre = a5l awar gl

T Afateh, wTesor 9 Aoty foar g & a7 wemar & arelt sfvemar & o 18 B
ot ST Tfer @ 45 foet & ffae amaw FwAr AU, At AT wT oA qgl R ST
T Y widera § e ft fBea 7w @10% i 3 sarr &/

5.7 94T &I UET ¥ HIIEE, YTEHI 44T it g1 & g (Rffaws 11)
(F) Raurei & g 7@

0]

(i)

Fg feaamat 7 ye=qa AT & == Jrodst & afvad 98t e ST =J1iRu s 3= swarea
wotaT fAfREwt & ger fam S =nfgu) S=mrh e w3 99a 981 8, FiiH aaer-sraria
TTOITSAT 9T AT F | TTY 2T Al (0 T gl Tg 291 TGN % (70 48T §, AT STHIHT
T ATGI=gh ®T F FAT AT & AT SHT AETh & &, S o e quegnsh § warag &9 %
AqTH H| = TET rEsT Ffrers Rt 7 o W@ g, TEiery aqew s=n 97w A
REARIE LAY

Iegid o weqa T g 3 argfen srfafaae, 1997 & amer 11(1)(v)(@) rfareor &t a93-
THT U AT FIA 6l AE Il g ST YEqrad "raee & gEiar AHEET | ger fiar s

FTRT| ATIEE AT IHF d=qHTS T ATAT Fael TAAV & ATEAT & AT ST ThaT & oY Tg Tal
7 T AT 4T =T AT FAT 2
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(@) fRAguor ik fFed

0]

(i)

Tg ITALTH T8l F of Hisar A aei § Iuerse om Trieereor it ag A7 77 g % ST 9qie
A FAT TETAT & HHA FAT [OMET (FHOATET 9T TATHATET A HAT T2 F2aT gl aaq4m,
TR F YTaemat &7 Sy v &7 Aoy oy g, grerifs, Raamast g g v aqar,
ITATHT HIME TIeAT F forw wruds & s=wm w1 @fFet & ger Gy @ 81 sudehr @qfe
e & forw za fAfRawe & e Aoares agaet 1 orfie w2 arer 919ee q9g-a97 97
rfersRvor g fatha o s

AT TaTarst 1 A F Jraen F AgET STARHT GqP 99 § 39 T {2 T GRS
FLATS LA T ATTLTHRAT I,

58 =i w@ar (Rffaaw 12) ik fafér (Rffaas 13)
(F) Raar=i & 8 FE

(i)

(i)

fRdemat T yeqa o o Far & oraar & gatera yrafeeEw ST TdF Fid/eT 99 F 977 A '
H I AT STTaT 81 9 2T & gl |@9g f6g "o 9 F S-S deas Aed @ Sl X
30 F Tl g F AT TN UHA FXA 6 [orT AIrh=T 320 & |1 &) At =ar s fafss
ASUH & ITHLON F FAL HE(Hq ST 7 al Uk T ¢ AT T of U &l 169§ 9 UHA 647 J7aT
e =z gl grer fytia At F aqae qead yau yorferat § gt /T &
SART F¥h TAATIOTd TTRAT & WTETH F THEAT TRT ITET § U A Hhiord (AT STTaT gl

T, Irei Teqq AT & fBataes ofiT Sarfad <o & arer ROre weqa F3 H eaarrord weAr
g g, ST % g 7 & A g Ragrwt 7 ywqa A % aratas e 9% 989 Y1 wAr
T Tel g oY sy AT B sraeasrar &1 At & ger G s =g

(@) fRgwr sk Fed

(i)

(ii)

(iii)

TTFERTor F RRTemant g7 &F T AT & AqaT [Afss Jeas 9rea & I 227 §ug & foegqa
TR 1 e fRaT 1 7 o e fohaT /T 8 T A um At SRt aniierl gy SiewTe o T
TEERATel & ATETE 9T T ST At STt & o STawr-3ent IT=7 § g7 99T gl =9 a3 &
T HT IT FIGIAYT H TE&IT FLA 0l AELTHAT idl g, a7 ATHIE JaT qorar =747 & (a6a
froaTas % weated F foro Rt dame #3 oo g -srater it straeTehar g1 ashdt 2

Faa #, fAoares fRret Ravet # geqa @ i bR @ avg | Tt a8t gl e 6
gfromeasT Fdi-Fdt Tod siwSt F qry O g qa f w2 g1 S wft Uy geArst #ir gt
AT YTAT T TR H ATAT SATAT & q1 ST ST2AT Giod Fear g fo TAT Jee e 6 HT gam
7 3 3| et &r Fentad we w1 e o g1 arfeeeor 7 fGars 09 weadt 2024 % 94-
ATT-4/4(2)/2024-F0H F ATEAH & HAT TTATel & g qEATHT FA F7 Fqag gy g &
I T TEqd HUHAR qfE TRT i T@r g1 sfidarsd RarteT ®7 S(qa1 % a1, TH THhe o
ATl T [T A48 & THATH I ol HHTEAT g

Tgt, g =7% T strar & & fBfe e Jead Agq, 9 F7 qead § sruaus a1 W=7 qeas §
TOAASTE/SAUAaASiE, g 3 f 'Fy Ier 9% g9 w7 § et 0w =7 v F el
TREReTAT FEl T T2 21 greAtth, RO dam ww % oo Suanr o ST arer ‘7 ger A i
HIT 22T T FAT TITATSAT T G910 T@T AT ATRU 37T SAF9TFaT T2 < A TS AT TTIEFTT %
for st fobarT ST =)
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(iv)

v)

59 fafamy

AT T T (AT 22T AT & A7 Ue-2-U€ T [T 3T TaT A9 #hl &THdT £10d H 6
forw, asft Far it oraaT Aoures -weeft T, R o, @-aartEa s sifom foe anfee g,
1 grferRTor w7 fAeures f faie F39 F 97 F9 ¥ F9 UF 99 F o /ugia o a9y w@r S
=i, R Bt & sraene F sEme Gt e & fufy 1 g

AT TETAT TTIEHTOT T IEF ATerhd TTafafa/usiet a1 [Afde Far it qorasr (F7:0e) qraest &
faeg sraeTs I T2T IUASY FITA T FALT T F47

T ATITAT T FLA I 9o (R 16 7 18)
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0]

(ii)

(iii)

=t garcaTes F YTaUTE # g2 ST AR 99T sfwaw 5000 'y yfw Suadt gy arg
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¥ o ST =R

T Raad TEAR a7 4 o=iT gardred #1 ge & O § 9gHd 98l o7 S 399 Teqd
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v)

(vi)
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gt ®§ ¥ us 9 weqq Ay & At afismres gttt @ a@q g, S Soady @ &
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6.2

(v) TRIgsi & & uF T weqa Fohar & 07 o SIrer § S|t ATedl g Aqged A S arelt Jar
TUTEAT (FIAUE) T T | gEE= q4r gararat (froadt) gy foe G T Sead dar
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FATAT &, HAT I[UrET SAEeAwaret I 91 STl fo A7)
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IO &T4T §, ST SITHEE 91t sie af3 aaiaw Taret 9% i 8, 7 &= &0 SIa=mEr
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6.3

Teas fAoared &1 g7 &9 § T@ar g1 graith, #ers ITANERdl f2arsd & Aeurea i s
T T AT oTfRer AT )

-
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T & A FUAT F Fard @R Ff I g § A FIAT STNAREN & fou atae s e ¥4 ¥ g
ATH TRETFHA HaT [UENT G BT HE 6 I ATC| (77 4 3T 77 5)

(F) Raar=i d a FTE

(i) *% RRagmwi 7 yoqa a1 & swegfas 45 ofiw 507 qeas sfahed=¥ & dgd, UeIdrsel gard
Teqsh TATSTET ST THATRT FHT START Fideh TG ol S(TAT § ST AT I ITAY HATAH TATH
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6.5
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SHAT % TorT 9T dead GEreai w7 ITaem= AT S0 ¥ 3¢ ITrse FIAT 10|

ETATTh, TTEEREOT 5 &7 Y=Tarsh 6 Tiadaar 9% &1 a7 8 5 susswr ataw sfiw et fard
FTATIT Tt FA(Th Ivg AT TAT UrET T&TH Fe (o quidd Feas qeraat F7 STTR
ek TaTH (AT ST ST T
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(F) BRI & ITH A E
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TELECOM REGULATORY AUTHORITY OF INDIA
NOTIFICATION
New Delhi, the 2nd August, 2024

F. No. RG-17/(3)/2022-QoS.—In exercise of the powers conferred upon it under section 36, read with sub-
clauses (i) and (v) of clause (b) of sub-section (1) of section 11, of the Telecom Regulatory Authority of India Act, 1997
(24 of 1997), the Telecom Regulatory Authority of India hereby makes the following regulations, namely:—

THE STANDARDS OF QUALITY OF SERVICE OF ACCESS (WIRELINE AND WIRELESS) AND
BROADBAND (WIRELINE AND WIRELESS) SERVICE REGULATIONS, 2024 (06 of 2024)

SECTION-I
PRELIMINARY

1.  Short title, commencement, and application.— (1) These regulations may be called the Standards of Quality of
Service of Access (Wireline and Wireless) and Broadband (Wireline and Wireless) Service Regulations, 2024.
(2) These regulations shall come into force with effect from 1% October 2024.
(3) These regulations shall apply to all service providers, having-

(i) Unified Access Service License;

(if) Unified License with authorization for Access Service;

(iii) Internet Service Authorization under any License; and

(iv) Authorization under the Telecommunications Act, 2023 for providing Access or Broadband Service:

Provided that nothing contained in these regulations shall apply to an Internet Service Provider whose total number

of subscribers as on last day of the preceding financial year does not exceed ten thousand or as notified by Authority by
an order or direction.

2.  Definitions.— (1) In these regulations, unless the context otherwise requires,—

(@ “Act” means the Telecom Regulatory Authority of India Act, 1997 (24 of 1997);

(b) “Access Service Authorization” means authorization in the designated Service Area under the
Telecommunications Act, 2023 or authorization thereunder or as defined in Unified License as applicable;

(c) “Access Service (Wireless)” means telecommunication service provided through a wireless telecommunication
under access service authorization;

(d) “Access Service (Wireline)” covers collection, carriage, transmission, and delivery of voice or non-voice messages
over the Public Switched Telephone Network in a licensed or authorized service area and includes the provision of
all types of services except those requiring a separate license or authorization;

(e) “Authority” means the Telecom Regulatory Authority of India established under sub-section (1) of section 3 of the
Act;

() “Authorization” means the authorization as defined in the Telecommunications Act, 2023;

(9) “Broadband” means a data connection, through wireless or wireline access media, that is able to support interactive
services including Internet access and has the capability of delivering the minimum download speed, as specified
by licensor from time to time, to an individual subscriber from the point of presence (POP) of the service provider
intending to provide broadband service;

(h) “Broadband Service” means a data service provided using broadband data connection by Internet Service Provider
under any license or authorization;

(i) “cCall Centre” means a department or a section or a facility established by the service provider for redressal of
complaints and for addressing service requests of its consumers;

(J) “Cell” means a radio network object that can be uniquely identified by a user equipment from a (cell) identification
that is broadcasted over a geographical area from access (wireless) network;

(k) “Cell Bouncing Busy Hour” or “CBBH” means the one-hour period in a day during which a cell in an access
service wireless network experiences the maximum traffic and shall be decided as per the methodology specified in
Schedule-I;

() “Cell_Q(t)” or “Cell Quality of Service Performance Measure” means the t" percentile value in the set of
performance against a QoS parameter corresponding to a Cell observed during different days of the assessment
period;
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Explanation: If a Cell was operating for thirty days during an assessment period and computed Drop Call Rate
(DCR) values were available for all these thirty days then arranging these thirty DCR values in ascending order and
finding 90" percentile DCR value for that Cell would point to 27" DCR value (counted from lowest to highest DCR
value);

(m) “Consumer” means a consumer of a service provider falling in sub-regulation (3) of regulation 1 of these
regulations and includes its customer and subscriber;

(n) “Down Link (DL) Packet Drop Rate” or “DL-PDR” means percentage of voice traffic packets which are dropped
by the network or lost in the network while transferring data on the downlink for Quality of Service (QoS) Class
Identifier of voice traffic in packet switched (4G or 5G) radio access networks;

(o) “Drop Call Rate” or “DCR” means the percentage of voice calls which once having been established are
interrupted prior to their normal completion;

(p) “Evolved-Universal Terrestrial Radio Access Network (E-UTRAN) Radio Access Bearer” or “E-RAB” means
a user plane connection between User Equipmen and Serving Gatewa in the ased technology;

pl tion between User Equipment (UE) and S g Gateway (SGW) in the LTE based technology

(q) “Jitter” means measure of the latency variation above and below the mean latency value;

() “Latency” means the time taken by a packet to reach the receiving endpoint after being transmitted from the sending
point in broadband service;

(s) “License” means a license granted or having effect as if granted under section 4 of the Indian Telegraph Act, 1885
(13 of 1885) or the provisions of the Indian Wireless Telegraphy Act, 1933 (17 of 1933), as amended from time to
time;

() “Point of Interconnection” or “POI” means authorized interconnection point for ingress and egress of traffic
among the interconnecting applicable systems of service providers in accordance with TRAI regulations or orders;

(u) “Public Land Mobile Network” means an access service wireless network set up and operated under access service
license or access service authorization, for the purpose of providing land-based access services (wireless) to the
public and which provides communication facilities to subscribers using mobile stations;

(v) “Public Switched Telephone Network” means a fixed line public telephone network providing a two-way
switched telecommunication services to the general public;

(w) “QSD(s,t)” or “Quality of Service Spatial Distribution” means the st percentile value in the set of Cell_Q(t)
values, against a QoS parameter, for all cells in a network during the assessment period;

(X) “Quality of Service” or “QoS” means the indicators of the performance of a telecommunication network and the
degree to which such network conforms to the standards of quality of service as specified in these regulations for
specified parameters and shall be measured as per the methodology provided in Schedule-I;

(y) “Quarter” means a period of three consecutive months ending on the 30™ June, the 30" September, the 31%
December and the 31t March of the financial year;

(z) “Radio Access Bearer” or “RAB” means a service provided by the Access Stratum to the Non-Access Stratum for
the transfer of user data between the User Equipment and the Core Network;

(aa) “Radio Interface” means the interface between User Equipment and the Radio Access Network access point, which
encompasses all the functionality required to maintain such interfaces;

(bb) “Radio Resource Control” or “RRC” means a sub layer of radio interface layer 3 existing in the control plane
which provides information transfer service to the Non-Access Stratum and is responsible for controlling the
configuration of radio interface layers 1 and 2;

(cc) “Regulations” means the Standards of Quality of Service of Access and Broadband (Wireline and Wireless) Service
Regulations, 2024;

(dd) “Service Provider” means any service provider to which these regulations apply;

(ee) “Six Sigma” means a data driven statistical analysis-based approach for Quality Management System(QMS);

(ff) “Stand-alone Dedicated Control Channel” or “SDCCH” means, a GSM control channel for signaling purposes
where the majority of call setup occurs, which is used for communication between mobile station, i.e. mobile handset
and Cell before such mobile station is assigned a Traffic Channel (TCH);

(gg) “Tariff Offerings” means various tariffs offered by service providers to their subscribers including tariff plans,
plan vouchers, special tariff vouchers, combo vouchers, top up vouchers and add-on plans;

(hh) “Telecommunication” means telecommunication as defined in the Telecom Regulatory Authority of India Act,
1997 (24 of 1997);

(if) “Telecommunication service” means telecommunication service as defined in the Telecommunications Act, 2023;

(j) “Time Consistent Busy Hour” or “TCBH” means the one-hour period starting at the same time each day for

(kk)

which the average traffic of the resource group concerned is greatest over the days under consideration and shall be
decided as per the methodology specified in Schedule-1.;
“Traffic Channel” or “TCH” means a logical channel which carries user information;
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{l)) “Up Link (UL) Packet Drop Rate” or “UL-PDR” means percentage of voice traffic packets which are
dropped by the network or lost in the network while transferring data on the uplink for Quality of Service (QoS)
Class Identifier of voice traffic in packet switched (4G or 5G) radio access networks;

(mm)  “Voice over LTE” or “VoLTE” means voice call established, maintained and released using Internet Protocol
(IP) Multi-Media Sub-System (IMS) in LTE or IMT-Advanced network;

(nn) “Voice over New Radio” or “VoNR” means voice call established, maintained and released using Internet
Protocol (IP) Multi-Media Sub-System (IMS) in IMT-2020 network ;

2 Words and expressions used but not defined in these regulations, but defined in the Act or the rules and other
regulations made thereunder or in the Telecommunication Act 2023 or the license or the authorization or relevant
International Telecommunication Union (ITU) standards or 3rd Generation Partnership Project (3GPP)
standards, shall have the same meaning respectively assigned to them in the Act or the rules and the regulations
or the Telecommunication Act 2023 or the license or the authorization under relevant Act or relevant ITU or
3GPP standards, as the case may be, in that order.

SECTION I1
ADOPTION OF QUALITY MANAGEMENT FRAMEWORK

3. Design, implementation and management of Networks.- (1) Every service provider shall prepare a quality
management plan, within six months of issue of these regulations, to adopt Six Sigma quality management practices for
QoS management, which shall include quality of service aspects related to network availability, accessibility, retainability
and customer services.

(2) The quality management plan shall provide for required redundancies including power, transmission links, equipment,
geo-redundancies in the core network and access network as per relevant standards to achieve end-to-end QoS as
per the benchmarks specified in these regulations.

(3) The quality management plan shall cover all technical and non-technical aspects of QoS including designing,
implementation and monitoring of networks and customer services to ensure network availability, accessibility,
retainability and customer experience.

(4) Every service provider shall submit to the Authority the performance report of their quality management plan, on
yearly basis, covering the implementation of Six Sigma quality management practices and its impact on the Quality-
of-Service provided by the service provider in respect of each Quality of Service parameter specified in these
regulations.

(5) The Authority may, from time to time, through audit conducted either by its own officers or employees or through an
agency appointed by it, verify and assess the performance of quality management plan.

SECTION Il
QUALITY OF SERVICE PARAMETERS FOR ACCESS SERVICE (WIRELINE)

4. Quality of Service Parameters in respect of which compliance reports are to be submitted to the Authority.—
(1) Every service provider providing access service (wireline) shall meet the benchmarks, to be measured as per the
measurement methodology provided in Schedule-1, for each of the following QoS parameters, namely:—

S.No. | Name of Parameter | Benchmark | Assessment period
I. Service Provisioning
. Provision of a service within 7 working days of 0
(@ payment of demand note by the customer 2 98% Quarterly
Il. Fault Repair
. Fault incidences (No. of faults per 100
(if) subscribers) =5 Quarterly
(iii) Fault repair by next working day > 85% Quarterly
(iv) Fault repair within three working days >99% Quarterly
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Rent rebate/ validity extension in case fault is repaired after
three(3) working days:

For post-paid subscribers: Proportional rent rebate for actual number
of days, during which fault remains pending shall be credited in next
bill.

For pre-paid subscribers: The validity of subscribed tariff offering
shall be increased for actual number of days during which fault remain
pending.

(v) Mean Time-To-Repair (MTTR) <10 hours Quarterly

I1l.  Point of Interconnection

(vi) Point of Interconnection (POI) Congestion (90™"
percentile value)

5.  Duration of time of alert for the called party.- (1) The duration of time of alert for an incoming voice call, which

is neither answered nor rejected by the called party, shall be sixty seconds for access service (wireline).

(2) The terminating network shall, on expiry of sixty seconds in case of access service (wireline), release the incoming
voice call and transmit the call release message to the originating network:
Provided that the originating network may release an unanswered call after ninety seconds in case the call release
message is not received from the terminating network.

SECTION IV
QUALITY OF SERVICE PARAMETERS FOR ACCESS SERVICE (WIRELESS)

6. Quality of Service parameters in respect of which compliance reports are to be submitted to the Authority. —
(1) Every service provider providing access service (wireless) shall meet the benchmark, to be measured as per the
measurement methodology provided in Schedule-1, for each of the following QoS parameters, namely:-

<0.5% Quarterly

S. No. Name of Parameter Benchmark Assesgment Effective
period date
I.  Network Availability
Availability of service wise geospatial coverage map
(i) on service provider’s website for percentage of >99% Monthly 01.04.2025
working cells
<29 Quarterly 01.10.2024
. = 0
(i) Cumulative downtime (Cells not available for service) Monthly 01.04.2025
<1.5% Monthly 01.10.2025
<1% Monthly 01.10.2026
<90, Quarterly 01.10.2024
= 0o
(i) Worst Affected Cells due to downtime Monthly 01.04.2025
<1.5% Monthly 01.10.2025
<1% Monthly 01.10.2026

Percentage of significant network outage (services not
available in a district for more than 4 hours) reported to
the Authority within 24 hrs of start of the outage
Compensation to the subscribers for significant
network outages of more than 24 hrs:

e For post-paid subscribers registered in the

(iv) district: Proportional rent rebate, as per plan 100%
charges, for affected number of days shall be
credited in next bill.

e For the pre-paid subscribers registered in the
district: The validity of subscribed tariff offering Monthly 01.04.2025
shall be increased by equal number of affected
days.

Quarterly 01.10.2024
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Il.  Voice Connection Establishment (Accessibility)

V) Call Set-up Success Rate: Intra- Service provider > 98% Quarterly 01.10.2024
(within service provider’s network) - Monthly 01.04.2025
vi) Call Set-up Success Rate: Inter- Service provider > 959 Quarterly 01.10.2024
(incoming from other service providers’ network) =700 Monthly 01.04.2025
(i) Point of Interconnection (POI) Congestion (90t <0.5% Quarterly 01.10.2024
- >~ V. ()
percentile value) Monthly 01.04.2025
I1l. Voice Connection Maintenance (Retainability)
DCR Spatial Distribution Measure for Circuit Switched <90 Quarterly 01.10.2024
= 0
(2G/3G) network [CS_QSD (88, 88)] Monthly 01.04.2025
DCR Spatial Distribution Measure for Circuit Switched

viii 0
(viii) (26/3G) network [CS_ QSD (89, 89)] <2% Monthly 01.04.2026
DCR Spatial Distribution Measure for Circuit Switched <2% Monthly 01.04.2027

(2G/3G) network [CS_QSD (90, 90)]

DCR Spatial Distribution Measure for Packet Switched <9, Quarterly 01.10.2024
(4G/5G and beyond) network [PS_QSD (92, 92)] = Monthly 01.04.2025

DCR Spatial Distribution Measure for Packet Switched

0
() |_(4G/5G and beyond) network [PS_QSD (93, 93)] <2% Monthly | 01.10.2025
DCR Spatial Distribution Measure for Packet Switched 0
(4G/5G and beyond) network [PS_QSD (94, 94)] <2% Monthly | 01.04.2026
DCR Spatial Distribution Measure for Packet Switched
(4G/5G and beyond) network [PS_QSD (95, 95)] <2% Monthly | 01.04.2027
Downlink Packet Drop Rate for Packet Switched <20 Quarterly 01.10.2024
Network (4G/5G and beyond) [DLPDR_QSD (88, 88)] =7 Monthly 01.04.2025
Downlink Packet Drop Rate for Packet Switched
X )
™) | Network (4G/5G and beyond) [DLPDR QSD (89,89)] | = 2% Monthly | 01.04.2026
Downlink Packet Drop Rate for Packet Switched <2% Monthly 01.04.2027

Network (4G/5G and beyond) [DLPDR_QSD (90, 90)]
Uplink Packet Drop Rate for Packet Switched Network

Quarterly 01.10.2024

0,
(4G/5G and beyond) [ULPDR_QSD (88, 88)] =2% Monthly | 01.04.2025
. Uplink Packet Drop Rate for Packet Switched Network 0
9| (46/56 and beyond) [ULPDR_QSD (89, 89)] =2 Monthly | 01.04.2026
Uplink Packet Drop Rate for Packet Switched Network 0
(4G/5G and beyond) [ULPDR_QSD (90, 90)] =2% Monthly | 01.04.2027
IVV. Broadband Service
Quarterly 01.10.2024
<75 msec
(xii) | Latency (in 4G and 5G network) Monthly 01.04.2025
<50 msec Monthly 01.04.2026
<3 Quarterly 01.10.2024
= ()

(xiii) | Packet Drop Rate (in 4G and 5G network) Monthly 01.04.2025

<2% Monthly 01.04.2026
Quarterly 01.10.2024

Percentile value of measured test samples for which

th
(xiv) | download and upload speed is > offered typical er?:gntile
download and upload speed in tariff offerings P

Monthly 01.04.2025

Note: The assessment period and corresponding benchmark for respective QoS parameters shall come into force with
effect from specified ‘Effective date’ and the benchmarks for the QoS parameters specified against the previous
assessment period shall stand withdrawn accordingly.
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(2) Every service provider shall, in all its tariff offerings for broadband (wireless) service, indicate the typical download
and upload speed generally available to the consumers.

7. Quality of Service parameter in respect of which compliance is to be monitored by the service provider and
reported to the Authority.— (1) Every service provider providing access service (wireless) shall meet and monitor the
benchmarks, to be measured as per the measurement methodology provided in Schedule-1, for each of the following QoS
parameters, namely: —

S. No. Name of Parameter Benchmark As;isrsigndent Effective date
(i) Maximum Bandwidth utilization between Quarterly 01.10.2024
radio and core network during TCBH < 80%
! uring ’ Monthly 01.04.2025
(i SDCCH Congestion/ RRC Congestion <1% ?/LIJ::tErI?// 81(1)23823
(iii) Traffic Channel congestion i.e. TCH, RAB, E-
RAB, EN-DC (E-UTRAN New Radio Dual Quarterly 01.10.2024
Connectivity for NSA to access 4G and 5G <2%
both networks at same time) or DRB (Data
Radio Bearer for SA) Congestion Monthly 01.04.2025
) ] _ ] ) Quarterly 01.10.2024
(iv) Connections with good voice quality >95%
Monthly 01.04.2025
Quarterly 01.10.2024
(v) Jitter (in 4G and 5G network) <50 msec
Monthly 01.04.2025
(vi) Messaging: Successful SMS delivery within Quarterly 01.10.2024
service provider's network >95% Monthly 01.04.2025

Note: The assessment period and corresponding benchmark for respective QoS parameters shall come into force with
effect from specified ‘Effective date’ and the benchmarks for the QoS parameters specified against the previous
assessment period shall stand withdrawn accordingly.

(2) The service provider shall—

(a) measure the service coverage of the access service (wireless) through drive tests at periodic intervals and take
remedial action to address problems related to network coverage, interference, call drop, voice quality and data
speed observed during such drive tests;

(b) maintain and make available such records as per clause (a) in electronic format to the Authority; and

(c) provide to the Authority or any agency or representative authorized by the Authority, on demand, for verification,
the primary data for the records maintained as per clause (b) above.

(3) The Authority may, through drive tests of the access service (wireless) conducted either by its own officers or
employees or through an agency appointed by it or through joint drive tests with the service provider, assess the
quality of the service in the coverage area, and the service provider shall facilitate such drive tests.

(4) The service provider shall, suo-moto, take all remedial action to rectify shortcomings or deficiencies, if any, detected
during the joint drive tests involving service providers without waiting for any communication from the Authority.

(5) In respect of drive test conducted by the Authority or joint drive tests under sub-regulation (3), the service provider
shall submit to the Authority—

(@) its action plan for removal of the shortcomings or deficiencies, within fifteen days of receipt of the
communication from the Authority about such shortcomings or deficiencies; and

(b) its compliance report, after completing the remedial action, within three months of submission of action plan,
and in case, remedial action is not completed within three months of submission of action plan, then a quarterly
compliance report shall be submitted till completion of the remedial action.
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8. Duration of alert for the called party.—: (1) The duration of time of alert for an incoming voice call, which is
neither answered nor rejected by the called party, shall be thirty seconds for access service (wireless).
(2) The terminating network shall, on expiry of thirty seconds in case of access service (wireless), release the incoming
voice call and transmit the call release message to the originating network:
Provided that the originating network may release an unanswered call after ninety seconds in case the call release
message is not received from the terminating network.

SECTION V
QUALITY OF SERVICE PARAMETERS FOR BROADBAND (WIRELINE) SERVICE

9. Quality of Service Parameters for which compliance reports are to be submitted to the Authority.— (1) Every
Service Provider having Internet Service Authorization and providing broadband (wireline) service shall meet the
benchmarks, to be measured as per the measurement methodology provided in Schedule-I, for each of the following QoS
parameters, namely:—

S. No. Name of the Parameter Benchmark Assessment period

I. Service provisioning

Provision of a service within seven (7) working

i 0,
(0 days of payment of demand note by the customer = 98% Quarterly

I1. Broadband Service Performance

(i) Latency <50 msec Quarterly

(iii) Packet Drop Rate <1% Quarterly

Percentile value of measured test samples for
which download and upload speed is > offered

. " .

(iv) typical download and upload speed in tariff 90™ percentile Quarterly
offerings

(v) Maximum Bandwidth utilization of any Customer <80%
serving node to ISP Gateway Node [Intra- Quarterly
network] or Internet Exchange Point Link(s)

(vi) Jitter <40ms Quarterly

I11. Fault Repair
" Fault incidences (No. of faults per 100
(vii) subscribers) =3 Quarterly
0,
(viii) Fault repair by next working day 285% Quarterly
(ix) Fault repair within three working days >99% Quarterly

Rent rebate/ validity extension in case fault is repaired after three
(3) working days:

For post-paid subscribers: Proportional rent rebate for actual number
of days, during which fault remain pending, shall be credited in next bill.

For pre-paid subscribers: The validity of subscribed tariff offering
shall be increased for actual number of days, during which fault remain
pending.

(2) Every service provider shall, in all its tariff offerings for broadband (wireline) service, indicate the typical download
and upload speed generally available to the consumers.
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Explanation: For the purposes of this regulation, broadband (Wireline) service shall include all fixed wireless and
wireline medium including copper, fibre, cables etc.

SECTION VI
QUALITY OF SERVICE PARAMETERS RELATED TO CUSTOMER SERVICE

10. Quality of Service Parameters in respect of which compliance reports are to be submitted to the Authority.—
(1) Every service provider providing access service (wireline) or access service (wireless) or broadband (wireline) service,
as applicable, shall meet the benchmarks, to be measured as per the measurement methodology provided in Schedule-lI,
for each of the following QoS parameters, namely:—

S. No. Name of Parameter Benchmark Assessment period

I. Customer Service

0] Billing and charging complaints <0.1%

.. Resolution of billing/ charging complaints
(i) o
within four weeks

100%

e Access service
(wireline) and
broadband (wireline)
service — Quarterly

e Access service

Application of adjustment to customer’s account
within one week from the date of resolution of
(iii) billing and charging complaints or rectification 100%
of faults or rectification of significant network
outage, as applicable

(wireless)-
(iv) Accessibility of call centre/ customer care >95% o Quarterly w.e.f.
01.10.2024
Percentage of calls answered by the operators o Monthly w.ef.
(v) - . s >95%
(voice to voice) within ninety seconds 01.04.2025
. Termination/ closure of service within seven
(vi) - . , 100%
working days of receipt of customer’s request
(vii) Refund of deposits within 45 days of closure of 100%

service or non-provisioning of service

Provided that the service provider providing both access service (wireline) and broadband (wireline) service shall
meet the benchmarks for both the services on aggregated basis.
Explanation: For the purposes of this regulation, broadband (wireline) service shall include all fixed wireless and wireline
medium including copper, fibre, cables etc.

11. Quality of Service parameters for customers’ perception of service— (1) The performance of the service
providers providing access service (wireline), access service (wireless) or broadband (wireline) service, as the case may
be, shall be subject to periodic assessment by the Authority through customer satisfaction surveys, which may be
conducted by the Authority either through its own officers or employees or through any agency appointed by it.
(2) The customer satisfaction survey shall include questionnaire on various Quality of Service aspects of this regulation
from the consumer perspective, as specified by the Authority.
(3) The service provider shall, take all remedial action to rectify shortcomings or deficiencies, if any, observed in the
result of the customer satisfaction survey and submit to the Authority—
(a) its action plan for removal of the shortcomings or deficiencies, within fifteen days of receipt of the communication
from the Authority about such shortcomings or deficiencies; and
(b) its compliance report, after completing the remedial action, within three months of submission of action plan and
in case, remedial action is not completed within three months of submission of action plan, then a quarterly
compliance report shall be submitted till completion of remedial action.

SECTION VII
RECORD KEEPING, REPORTING, AUDIT AND PUBLICATION OF QUALITY OF SERVICE
PERFORMANCE

12. Record Keeping.— (1) The service provider shall document the process of collection, mapping and processing of
data for each QoS parameter specified by the Authority under regulation 4, regulation 6, regulation 7, regulation 9, and
regulation 10, as applicable, and submit to the Authority, within sixty days of notification of these regulations, the
documented process of collection, mapping and processing of data of each QoS parameter, indicating the correlation with
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the primary data which are derived from system counters or codes in different network elements or through measurement
setup, along with any aggregation, transformation or computations, exclusions, exceptions applied including electronic
record keeping procedure.

(2) Every service provider shall maintain complete and accurate records of raw or primary and processed data relating to
the compliance of benchmark of each QoS parameters specified in regulations 4, regulation 6, regulation 7, regulation
9 and regulation 10, as applicable, in electronic form in such manner, period and format as may be directed by the
Authority, from time to time.

(3) The Authority may, from time to time, either by order or by direction, specify record keeping procedures and formats,
including guidelines on measurement methodology, deployment of test probes with related infrastructure and
publishing the performance of the service provider on its website for various QoS parameters specified in these
regulations, to be followed by the service providers.

(4) Every service provider shall preserve the records, as specified in sub-regulation (2), for at least one year after reporting
the performance to the Authority and in case of disputes, all the records under dispute shall be maintained upto six
months beyond the resolution of the dispute, or one year after reporting the performance to the Authority, whichever
is later.

13. Reporting.— (1)Every service provider shall create or upgrade their system within six months of notification of
these regulations for collection of primary data, its storage, processing, performance report generation and their online
submission to the Authority, in respect of each QoS parameters specified under regulation 4, regulation 6, regulation 7,
regulation 9 and regulation 10 in such manner and format, at such intervals and within such time limit as may be specified
by the Authority, from time to time, by an order or direction.

(2) Every service provider shall establish a system for live monitoring of network availability and report to the Authority
in such manner, format and frequency as may be specified by the Authority by an order or direction.

(3) The benchmark of each QoS parameters specified in sub-regulation (1) shall be measured, reported, and complied at
license or authorised Service Area level, as may be specified by the Authority, from time to time, by an order or
direction:

Provided that the Authority may, from time to time, by an order or direction, specify certain QoS parameters to be
measured and reported to the Authority for specific States or Union Territories or districts for a specific purpose and
period.

14. Audit.- (1) The Authority may, from time to time, through audit conducted either by its own officers or employees
or through an agency appointed by it, verify the performance against the Quality of Service parameters, specified in
regulation 4, regulation 6, regulation 7, regulation 9 and regulation 10, as reported to the Authority under regulation 13
by the service provider.

15. Publication.— (1) The Authority may publish, in such manner and in such format, as may be decided by the
Authority from time to time—

(@) the compliance reports of benchmarks of each QoS parameter reported to it by the service providers under
regulation 13;

(b) the results of the customer satisfaction surveys undertaken by the Authority under regulation 11;
(c) the results of drive tests undertaken by the Authority under sub-regulation (3) of regulation 7;
(d) the findings of audit undertaken by the Authority under regulation 14;

through its website or through press releases or through advertisements in the print or electronic media, for the information
to the public.

(2) Every service provider shall publish, for the information of the consumers, its performance with respect to the
benchmark of QoS parameters specified in regulation 4, regulation 6, regulation 7, regulation 9 and regulation 10, as
applicable, in such manner and format, as may be directed by the Authority from time to time.

(3) Every service provider providing access service (wireless) shall publish on its website the service wise geospatial
coverage maps in such a manner and format, as may be directed by the Authority from time to time, for the
geographical areas where wireless voice or wireless broadband service is available for subscription by consumers.



108 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1l—SEC.4]

SECTION VIII
CONSEQUENCES FOR FAILURE TO COMPLY WITH THE REGULATIONS

16. Consequences for the failure of service providers to meet the benchmark of Quality of Service parameters.-
(1) If a service provider fails to meet the benchmark of QoS parameters specified under sub-regulation (1) of regulation
4 or sub-regulation (1) of regulation 6 or sub-regulation (1) of regulation 9 or sub-regulation (1) of regulation 10, it shall,
without prejudice to the terms and conditions of its license, or the Act or rules or regulations or orders made, or directions
issued, thereunder, be liable to pay an amount, by way of financial disincentive, not exceeding rupees one lakh per
benchmark for the first contravention as the Authority may, by order, direct:

Provided that if the service provider fails to meet the benchmark of the same parameter consecutively in two or more
subsequent months or quarters, as applicable, he shall be liable to pay, by way of financial disincentives, an amount not
exceeding rupees two lakhs for the second consecutive contravention and not exceeding rupees three lakhs for each
consecutive contravention occurring thereafter:

(2) If the compliance report furnished by the service provider under regulation 13 is found to be false, it shall, without
prejudice to the terms and conditions of its license or authorization, or the Act or rules or regulations or orders made,
or, directions issued thereunder, be liable to pay an amount, by way of financial disincentive, not exceeding rupees
two lakhs per benchmark, for which such false report has been furnished, for the first contravention as the Authority
may, by order, direct:

Provided that if the compliance report furnished by the service provider under regulation 13 is found to be false for
the same parameter consecutively in two or more subsequent months or quarters, as applicable, the service provider shall
be liable to pay, by way of financial disincentives, an amount not exceeding rupees five lakhs for the second consecutive
false reporting and not exceeding rupees ten lakhs for each consecutive false reporting occurring thereafter.

(3) No order for payment of any amount by way of financial disincentive shall be made by the Authority unless the service
provider has been given a reasonable opportunity of representing against the contravention of the regulation observed
by the Authority.

(4) The amount payable by way of financial disincentive under these regulations shall be remitted to such head of account
as may be specified by the Authority.

17. Consequences for failure of the service providers to submit compliance reports.-(1) If a service provider
contravenes the provisions of regulation 13, it shall, without prejudice to the terms and conditions of its license or
authorization, or the provisions of the Act or rules or regulations or orders made, or, directions issued, thereunder, be
liable to pay an amount, by way of financial disincentive, not exceeding rupees five thousand per report for every day
during which the default continues, subject to the maximum amount of rupees ten lakhs, as the Authority may, by order,
direct:

Provided that no order for payment of any amount by way of financial disincentive shall be made by the Authority
unless the service provider has been given a reasonable opportunity of representing against the contravention of the
regulation observed by the Authority.

(2) The amount payable by way of financial disincentive under these regulations shall be remitted to such head of account
as may be specified by the Authority.

18. Consequences for the failure of the service providers to pay financial disincentive within the stipulated time.-
(1) If a service provider fails to make payment of financial disincentive under regulation 16 or regulation 17 within a
period of twenty one days from the date of issue of order for payment of financial disincentive or as stipulated in the order
for payment of financial disincentive, it shall be liable to pay interest at a rate which will be 2% above the one year
Marginal Cost of Lending Rate (MCLR) of State Bank of India existing as on the beginning of the Financial Year (namely
1st April) in which last day of the stipulated period falls and such interest shall be compounded annually.

Explanation: For the purposes of this regulation, a part of the month shall be reckoned as a full month for the purpose of
calculation of interest and a month shall be reckoned as an English calendar month.
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SECTION IX
MISCELLANEOUS

19. Review. —(1) The Authority may, from time to time, review the regulations including the QoS parameters specified
in regulation 4, regulation 6, regulation 7, regulation 9 and regulation 10.

(2) The Authority may, on reference from any affected party for good and sufficient reasons, review and modify these
regulations.

20. Repeal and Saving.— (1) The Standards of Quality of Service of Basic Telephone Service (Wireline) and Cellular
Mobile Telephone Service Regulations, 2009 (7 of 2009), the Standards of Quality of Service for Wireless Data Services
Regulations, 2012 (26 of 2012) and the Quality of Service of Broadband Service Regulations 2006 (11 of 2006) and the
directions issued thereunder, as listed in Schedule-11, are hereby repealed.

(2) Notwithstanding such repeal, relevant provisions of the said regulations and directions issued thereunder shall continue
to be applicable for the purposes of compliance with provisions of these regulations up to 301" September 2024.

(3) Notwithstanding such repeal, anything done, or any action taken under the said regulations shall be deemed to have
been done or taken under the corresponding provisions of these regulations.

21. Interpretation.— (1) In case of any doubt regarding interpretation of any of the provisions of these regulations, the
clarification of the Authority shall be final and binding.

ATUL KUMAR CHAUDHARY, Secy.
[ADVT.-111/4/Exty./359/2024-25]

Note. The Explanatory Memorandum explains the analysis of comments and counter-comments received during
consultation process for Consultation Paper on ‘Review of Quality-of-Service Standards for Access Services
(Wireless and Wireline) and Broadband Services (Wireless and Wireline)’ dated 18™ August,2023.
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SCHEDULE-I

Measurement Methodology

The Schedule provides the methodology for measurement of the performance against QoS parameters specified in
regulations 4, regulation 6, regulation 7, regulation 9 and regulation 10 of the Standards of Quality of Service of Access
(Wireline and Wireless) and Broadband (Wireline and Wireless) Service Regulations, 2024.

1. Determination of Busy Hour

Measurement of the performance against various QoS parameters is to be done during a busy hour. Further, two types

of busy hours are mentioned for the measurement of performance against different QoS parameters. These busy hours

are to be determined as follows:

1.1. Cell Bouncing Busy Hour (CBBH): CBBH for a quarter shall be decided on the basis of analysis of hourly
traffic data of each cell for each day of preceding quarter. The hour during which the cell experience maximum
average traffic during preceding quarter shall be CBBH of the respective cell. Different cells may have different
CBBH based on the actual traffic experienced by the respective cell. Thus, the CBBH for a cell will remain the
same for a quarter irrespective of the assessment period for the purpose of reporting the performance against
QoS parameters.

1.2. Time Consistent Busy Hour (TCBH): TCBH for a quarter shall be decided on the basis of analysis of hourly
traffic data of the concerned resource group for each day of preceding quarter. The hour during which the
concerned resource group experience maximum average traffic during preceding quarter shall be TCBH of the
concerned resource group. TCBH so determined shall be same for whole of the resource group. The TCBH for
concerned resource group (like Pol, latency etc.) will remain the same for a quarter irrespective of the
assessment period for the purpose of reporting the performance against QoS parameters.

2. Force majeure: For the purpose of measurement methodology provided in Schedule-I, the force majeure incidence
shall include reason of war, or hostility, acts of the public enemy, civic commotion, sabotage, Act of State or direction
from Statutory Authority, explosion, epidemic, quarantine restriction, strikes and lockouts (as are not limited to the
establishments and facilities of the service provider), fire, floods, natural calamities or any act of GOD (hereinafter
referred to as EVENT), provided duly documented proof of happenings of any such EVENT is maintained and
produced by the service provider while claiming exemption against any QoS benchmark.

3. Measurement Methodology for QoS Parameters under Regulation 4.- Access Service (Wireline)
3.1. Service Provisioning
3.1.1. Provision of a service within 7 working days of payment of demand note by the customer
(i) Access Service (wireline) must be provisioned by the service provider within 7 working days of the
payment of the demand note by the prospective subscriber. As far as possible, the service providers should
issue the demand note after ascertaining the technical feasibility to avoid delay in provisioning and
inconvenience to prospective subscribers.
(ii) The performance against this parameter, for the assessment period, shall be measured as per the following
formula:
Total number of connections provisioned after
7 working days of payment of demand note
Total number of connections for which demand note
paid by the customer

={1—

}x 100

3.2. Fault Repair

3.2.1. Fault incidence (No. of faults per 100 subscribers):
The performance against this parameter, for the assessment period, shall be measured as per the following
formula:

Total number of faults reported
" Total number of connections at the
end of the assessment period

x 100

3.2.2.  Fault repair by next working day and Fault repair within three working days

(i) The performance against the parameter ‘Fault repair by next working day’, for the assessment period, shall
be measured as per the following formula:
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3.2.3.

3.3.
3.3.1L

_ Number of faults repaired by next working day % 100

Total number of faults registered

(if) The performance against the parameter ‘Fault repair within three working days’, for the assessment period,
shall be measured as per the following formula:

_ (Number of faults repaired after three working days

x 100
Total number of faults registered ) }

(iii) For calculating the performance against above-mentioned parameters, only those complaints, which were
registered till the close of the business hours (i.e., 6 PM) of that day, will be considered. Complaints
registered after business hours will be taken as being registered on the next day’s business hours.

(iv) Delay in fault repair due to duly documented force majeure incidences can be excluded for calculating the
performance against above-mentioned parameters. Details of such force majeure conditions shall be
maintained by the service provider.

(v) In case, fault remains pending for more than three working days, then in case of post-paid subscribers, rent
rebate proportional to actual number of days, during which fault remained pending, shall be credited to the
customer account. Further, in the case of pre-paid subscribers, validity of the subscribed tariff offering shall
be increased for the actual number of days, during which fault remained pending. The rent-rebate/ validity
extension, as applicable, shall be made within one week from the date of rectification of fault and the rent
rebate shall be reflected in the next bill.

Mean Time to Repair (MTTR)
(i) MTTR is a measure of efficient fault resolution and operation management practices. The performance
against this parameter, for the assessment period, shall be measured through the following formula:

__ Sum of time taken to repair each fault (in hours)

Total number of faults cleared

(if) For counting the repair time of each fault, only working hours (i.e., 8 AM to 6 PM) shall be taken into
consideration. The duration shall be from the time of lodging of the complaint till the time of repair of the
fault, excluding non-working hours. For example, in case a fault is reported at 3.30 PM on Monday, a
working day, and if the fault is rectified at 12.30 PM on Tuesday, the total repair time for the fault will be
7 hours.

Point of Interconnection

Point of Interconnection (Pol) Congestion (90" percentile value)

(i) Congestion at the POIs happens due to inadequate interconnection resources commensurate with the
outgoing traffic at the Point of Interconnection between two telecom networks.

(i) The measurement of this parameter shall be made during Time Consistent Busy Hour. Performance affected
due to duly documented force majeure conditions can be excluded for calculating the performance against
the parameter. Details of such force majeure, if any, shall be maintained by the service provider.

(iii) The following formula shall be used for calculation of congestion on each Pol in the LSA over the
assessment period:

Number of failed calls during TCBH
on a given Pol

Number of call attempts to the Pol
during TCBH

X 100

Pol congestion (0/G) =

The value of Pol congestion (O/G), so obtained at each Pol in the LSA, shall be arranged in ascending
order. The 90" percentile value of Pol congestion (O/G), after arranging congestion of all POls in ascending
order, shall be the performance against this parameter for the assessment period. The decimal value, if any,
to calculate 90" percentile shall be rounded off to nearest integer.
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4. Measurement Methodology for QoS Parameters under Regulation 6.- Access Service (Wireless)
This section provides methodology for measurement of the performance against QoS parameters provided under
regulation 6. Most of the QoS parameters are technology agnostic and applicable for all generations of the access
service (wireless) networks except few parameters against which specific network generation has been specified.

4.1.
41.1.

4.1.2.

Network Availability

Availability of service wise geospatial coverage map on service provider’s website for percentage of

working cells

(i)  Under this parameter, the Access Service (Wireless) providers shall provide service wise (2G/ 3G/ 4G/ 5G)
geospatial coverage maps on their website. Compliance against this parameter shall be reported to the
Authority as per the specified timelines in regulation 6.

(ii) To provide up to date status of mobile coverage to the consumers, coverage maps should be updated by the
service providers earliest upon the cells are either commissioned or decommissioned or coverage is changed
significantly due to any other reason in the Licensed or Authorized Service Area (LSA) network.

(iii) All the changes in network coverage, due to any action in month ‘x’, shall be reflected in coverage map
within 'x+3” months. For example, the change in network coverage for any technology resulting due to any
activity, including cell commissioning, decommissioning, network optimization etc., in month of March of
the year should be reflected in the coverage maps latest by the month of June of the concerned year. The
log of changes made in coverage map for respective assessed month shall be maintained for the purpose of
audit.

(iv) Ascell coverage is dependent upon the cell loading or cell traffic, as against its dimensioned traffic handling
capacity, the coverage maps should be presented considering 50% cell traffic against the dimensioned
capacity. It is expected that suitable backhaul bandwidth is provisioned to support cell traffic.

(v) The cell coverage of respective technology shall be presented on the coverage map in prescribed color
scheme having minimum prescribed signal strength, in line with license or authorization conditions or
relevant standards, at the cell edges with its 50% loading.

(vi) The link for network coverage map shall be provided in the home or landing page of the service provider’s
website at a prominent location for single click navigation.

(vii) The maps shall be interactive as far as possible and shall provide options to at least see the coverage by (a)
selecting technology (single, multiple or all) (b) entering latitude or longitude or both to see coverage in
area of interest and (c) selecting or entering LSA/ State/ UT or district.

(viii) The Authority may, from time to time, specify functional and technical requirements for display of service
wise geospatial coverage maps on service provider’s website by an order or direction.

Cumulative downtime (cells not available for service) and Worst Affected cells due to downtime

(i) Cumulative downtime (cells not available for service) shall measure the downtime of all the cells of all
technologies (2G/ 3G/ 4G/ 5G) due to any reason including transmission links/ circuits down, power outage,
hardware faults etc. during the assessment period. For measuring the performance against the benchmark
for this parameter, the downtime of each cell lasting for more than one hour at a time shall be taken for
computation. The downtime shall be counted from start of the occurrence of down alarm till the closure of
down alarm. The total duration in hours of all such instances of downtime of all cells shall be calculated.
Thereafter, the performance against this parameter for the assessment period shall be measured through the
following formula:

Sum of downtime of all cells (in hours)
- {24 x Number of days in the assessment period X Total
number of Cells in the network of reported service area
at the end of the assessment period}

x 100

(i) Worst Affected Cells due to downtime are those cells whose cumulative downtime during a month
exceeds 24 hours. The downtime of each cell lasting for more than one hour at a time, as per (i) above, shall
only be taken into consideration. The total number of such worst-affected cells in the month shall be
determined. Thereafter, the performance against this parameter for monthly assessment period shall be
measured through the following formula:

Total number of cells having accumulated downtime of

_ more than 24 hours % 100
Total number of Cells in the network of reported

service area at the end of the assessment period
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4.1.3.

4.2.
4.2.1.

(iii)

(iv)

Note: However, in the case of quarterly assessment in interim period, average of number of worst affected
cells during three different months of the quarter will become numerator of the above formula.
Performance affected due to duly documented force majeure conditions and planned downtime shall be
excluded for calculating the performance against these two parameters. All such exclusions with details of
force majeure shall be maintained by the service provider. The planned downtime shall only be excluded
from the calculations if the possibly affected subscribers, due to planned downtime, have been informed
through SMS/ email/ newspaper/ website at least 7 days in advance from start date of the planned downtime.
However, non-service affecting planned downtime shall not be excluded from the calculation and no prior
intimation to the subscriber is required in such cases.

Further, the Authority, based on inputs from service providers and/or independent assessment, may consider
allowing specific exclusions for prescribed duration in identified areas in case the downtime is affected due
to conditions which are not under the control of the service providers like major law-and-order situation or
major natural calamities affecting network maintenance or network restoration significantly.

Percentage of significant network outage (Services not available in a district for more than 4 hours)
reported to the Authority within 24 hrs of start of the outage

0]

(ii)

Significant Network Outage (SNO) is a scenario when access (wireless) service is not available in any
district for more than 4 hours due to any reason. All ‘cells’ physically located in the district shall be
considered for deciding SNO.

All such SNOs shall be reported to the Authority within 24 Hrs. from the start of any such outage. After
restoration of the outage, the service provider shall report the summary of root cause along with details of
action taken.

(iii) If any such significant network outage continues for more than 24 hours, the service provider shall provide

(iv)
v)

proportional rent rebate, as per subscribed tariff offering, for actual number of days of service outage to
postpaid subscribers registered in the affected district(s) in next billing cycle. In the case of pre-paid
subscribers registered in the district(s), the validity of their applicable active tariff offering, at the time of
the start of the SNO, shall be increased by the equal number of days for which service outage continues.
The outage duration of more than 12 hours in a calendar day shall be considered equal to one full day for
the calculation of rent rebate or extension of validity.

However, recorded and reported force majeure incidences can be excluded for the calculation of rent rebate
or extension of validity.

Voice Connection Establishment (Accessibility)
Call Set-up Success Rate (CSSR)

(i)

(i)

(iii)

(iv)

Call Set-up Success Rate (CSSR) is a technology agnostic parameter which is applicable to voice call
establishment in Circuit Switched network and Packet Switched network using Voice over LTE (VOLTE)
in 4G technology or Voice Over New Radio (VONR) in 5G technology.

Call Setup Success Rate is defined as the ratio of Established Calls to Call Attempts. ‘Established Calls’

mean the following events have happened in call setup:

(@) Call attempt is made;

(b) The signaling channel is allocated;

(c) The call is routed to the outwards path of the terminating network;

(d) An alert signal is received by caller in the form of ring back tone, busy tone, or an announcement.

The CSSR shall be measured during time consistent busy hour of the monitored network. The call attempts

for two different parameters of CSSR shall include as follows:

e Call Set-up Success Rate: Intra-Service provider (Within service provider’s network)- (a) all call
attempts originated and terminated in the LSA network of the service provider and (b) all incoming
call attempts from other LSA networks of the service provider.

e  Call Set-up Success Rate: Inter- Service provider (Incoming from other service providers’ network)-
all incoming call attempts from all LSA networks of all other service providers.

The performance against both the parameters as mentioned in para (iii) above, for the assessment period,

shall be measured through the following formula :

_ Total number of established calls during TCBH

x 100
Total number of call attempts during TCBH

The relevant counter(s) from different technology networks shall be added for arriving at the values of
numerator and denominator. However, the breakup of separate counters shall be maintained by the service
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4.2.2.

4.3.
43.1.

provider for the purpose of audit. Calls failed due to network issues in LSA network segment shall be treated
as failed calls or not ‘Established Calls’. Calls that failed due to user behavior such as Busy, not reachable
etc. will be counted as established calls for the purpose of CSSR calculation.

Point of Interconnection (Pol) Congestion (90" percentile value)

(M)

(i)

(iii)

(iv)

v)

(vi)

This parameter signifies the ease by which a customer of one network would be able to communicate with
the customer of another network. This parameter also reflects as how effective is the interconnection
between two networks. Congestion at the Pols is due to inadequate interconnection commensurate with the
outgoing traffic at the Point of Interconnection between two telecom networks.
The Pol interconnection between IP networks (4G/5G) shall be on IP interface, as far as possible, to avoid
conversion and reconversion of IP data in TDM and vice versa which affects the call setup time, call quality
and overall consumer experience.
The Service Providers should ensure that the voice calls get the required end-to-end priority in IP based
network interconnection for LTE and 5G network in both intra service provider and inter-service provider
scenarios.
The measurement of this parameter shall be made during Time Consistent Busy Hour. Performance affected
due to duly documented force majeure conditions can be excluded for calculating the performance against
the parameter. Details of force majeure shall be maintained by the service provider.
The following formula shall be used for calculation of congestion on each Pol in the LSA over the
assessment period:

Number of failed calls during TCBH

- _ on a given Pol
Pol congestlon (O/G) ~ Number of call attempts to the Pol X100

during TCBH

Value of Pol congestion outgoing (O/G) so obtained at each Pol in the LSA, shall be arranged in ascending
order. The 90" percentile value of Pol congestion (O/G) arranged in ascending order shall be the
performance against this parameter. The decimal value, if any, to calculate 90™ percentile shall be rounded
off to nearest integer.

Voice Connection Maintenance (Retainability)
Dropped Call Rate (DCR)

(i)

(i)

Call drop represents the service provider network’s ability to maintain a call once it has been successfully
established. This parameter shall include both incoming calls and outgoing calls which, once they have been
established and have an assigned traffic channel/ bearer, are dropped, or interrupted before their normal
completion by the user, the cause of the early termination being within the service provider’s network.

The measurement of dropped call rate (DCR) of individual cells shall be taken during Cell Bouncing Busy
Hour (CBBH) for each day of the assessment period through the following formula:

_ Total number of interrupted (dropped) calls
" Total number of calls successfully established

DCR is a radio KPI and will be captured and reported through the relevant counters in radio access network.
DCR value of each cell shall be computed up to two decimal places. In VoLTE scenario, the performance
against this parameter is calculated on QCI=5 bearers dropped abnormally in eNodeB. The corresponding
parameter for VoNR i.e QCI flow indicator is captured in gNodeB in 5G Stand Alone (SA) mode.

(iii) Organizing the DCR data for measurement of CS_QSD(s, t) and PS_QSD(s, t)

(a) Performance of DCR shall be monitored and reported separately for different technologies:

a. Voice call in Circuit Switched (CS) network [2G and 3G] through ‘DCR Spatial Distribution
Measure for Circuit Switched (2G/3G) network [CS_QSD (s, t)]” parameter; and

b. Voice call in Packet Switched (PS) network [4G, 5G and beyond] through ‘DCR Spatial
Distribution Measure for Packet Switched (4G/5G and beyond) network [PS_QSD (s, t)]’
parameter.

Where s and t are % of cells and % of days respectively. Applicable values for s and t are as mentioned

in regulation 6.

(b) In order to calculate the performance against both the DCR related parameters, first step is to organize
the DCR data in matrix form separately for Circuit Switched (CS) and Packet Switched (PS) network,
where each row represents the DCR values for individual cells over the days arranged in chronological
order as columns i.e. the daily DCR values for the assessment period. The day wise DCR performance
shall be arranged for all cells in the LSA.
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(c) Now, DCR values for all days of the assessment period for each cell will be arranged in ascending order.
Thus, the worst DCR values of a cell irrespective of date will slide to the rightmost part of the DCR
matrix. ‘t’ percentile of the daily time-series of DCR values of each cell, may be considered as
representative DCR for that cell during the period of assessment. This representative DCR value of each
cell may be called Cell_Q(t).

(d) The rows, previously sorted over time, are next sorted in ascending order of their representative Cell_Q(t)
DCR values identified in the previous step. The ‘s’ percentile DCR value is extracted from the resulting
vector of ordered, representative Cell_Q(t) DCR values of each cell. Unlike the previous step, we will
obtain a single value, which we may refer to as QSD(s, t).

(e) The QSD(s, t) so derived using the DCR matrix of cells of Circuit Switched (CS) network will be the
performance against parameter ‘DCR Spatial Distribution Measure for Circuit Switched (2G/3G)
network [CS_QSD (s, t)]’. Similarly QSD(s, t) derived using the DCR matrix of cells of Packet Switched
(PS) network will be the performance against parameter ‘DCR Spatial Distribution Measure for Packet
Switched (4G/5G and beyond) network [PS_QSD (s, t)]’.

(f) DCR value QSD(s, t) in a LSA will be considered as meeting the benchmark, when value QSD(s, t) <
Benchmark QSD for respective networks.

(9) In case t% of total number of days or s% of total number of cells is not an integer and includes fractional
value then the DCR value shall be rounded to the nearest integer value and the same is to be considered
for computation of the network’s performance assessment.

Figure 1: Terminology for DCR Matrix
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(iv) There may, however, be situations when DCR data for a few cells may not be available for some of the days
of the assessment period. For example, this could happen in a case when the cell was installed and
commissioned in the middle of the assessment period; or if a particular cell is shutdown for certain legitimate
reasons; or if there was a genuine technical difficulty in acquiring data for a few days. There may also be
cases where the net voice traffic handled by a cell on a particular day was zero or DCR value on that day
non-determinable or irrelevant. For the treatment of such special cases, 'DCR Codes', as listed in the table
below, may be used when a special observation is made corresponding to a Cell on a particular day. Similar
codes shall also apply for the DLPDR_QSD and ULPDR_QSD parameters for the percentile-based
performance reporting.



116 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1l—SEC.4]

DCR Code Stands for Reason or purpose

The cell was either not commissioned or de-commissioned in
DNE Does Not Exist between the assessment period and was not part of the network to
serve the users in the network.

The cell was not operational because of planned shutdown or taken
NOP Not Operational | out of operation due to technical problem and thus not able to serve
the users in the network.

If the requisite counter values for computation of DCR or DLPDR
Counter values | or ULPDR, as applicable, for a Cell on a particular day could not

NAV Not Available be captured due to technical glitch although the cell was
operational.
Computation Not In case, computation of DCR or DLPDR or ULPDR, as applicable,
put it is observed that mathematically DCR or DLPDR or ULPDR
NDM Determinable or

values could not be computed being not in a determinate form or

irrelevant g
computed value is irrelevant for the purpose of assessment.

(v) All DCR values for the assessment period shall be considered for Percentile value computation for the
parameter DCR spatial measurement excluding the cases enumerated in the table above.

4.3.2. Downlink Packet Drop Rate for Packet Switched Network (4G/5G and beyond) [DLPDR_QSD (s, t)] and
Uplink Packet Drop Rate for Packet Switched Network (4G/5G and beyond) [ULPDR_QSD (s, t)]
(i) The performance against Downlink Packet Drop Rate and Uplink Packet Drop Rate of individual cell shall
be computed during Cell Bouncing Busy Hour (CBBH) for each day of the assessment period through the
following formula:

Packet Drop Rate = % x 100

Where, A and B are as follows:
(a) For Downlink Packet Drop Rate:
A = Total number of voice traffic packets dropped or lost (hot successfully transmitted) in the downlink.

B = Total number of voice traffic packets of bearer entered for transmission

The number of voice traffic packets dropped or lost includes the packets dropped due to congestion, traffic
management etc., and packets lost in the downlink transmission between the eNodeB/ gNodeB and UE
and between the eNodeB/ gNodeB and relay nodes.

(b) For Uplink Packet Drop Rate:

A = Total Number of missing voice traffic packets that are not delivered to higher layers (packets lost) of
a data radio bearer.

B = Total number of voice traffic packets that are to be delivered to higher layers of a data radio bearer.

The number of missing voice traffic packets includes the packets lost in the uplink transmission between
the UE to eNodeB/gNodeB and between the eNodeB/gNodeB and relay nodes.

(if) The measurement can be made via an automatic data collection system, based on the network counters
which register the real traffic of the network. The counter is available on eNodeB / gNoded B and is recorded
for complete duration of 24 hours though period of counter dumps may vary for different equipment
manufacturers.

(iii) The daily values of ULPDR and DLPDR, as collected during CBBH shall be arranged similar to DCR
matrix, as provided in para 4.3.1 above, to calculate DLPDR_QSD (s, t) and DLPDR_QSD (s, t) which
shall be < prescribed benchmark for both of these parameters.
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44.
44.1.

Broadband Service

Measurement setup: The performance against broadband related QoS parameters are to be computed by making

test calls using the measurement setup as explained below:

(i) Measurement setup to be used to conduct test calls for measuring latency, packet drop rate, ‘Percentile value
of measured test samples for which download and upload speed is > offered typical download and upload
speed in tariff offerings’ and jitter is given in Figure 2.

(if) The basic measurement set-up consists of a Test-probe and a Test-Server with required software and
hardware.

(iii) Test server(s) shall be located at the internet exchange point(s) or Internet Exchange Points (IXPs) where
the traffic of the LSA is exchanged with networks of other service providers as per ITU-T recommendation
Y.1545.1.

(iv) Test calls must be established between the Test-probe and Test-Server and measurements must be made for
the respective QoS parameters. These parameters shall be measured in stationary mode.

Figure 2: Measurement set-up for Broadband Services

Test Server at hver
Internet Exchange
point

Wireless or Wireline Access and  |ks
Core Network

Test probe IxXp IXP

Wireless or fixed
as applicable

Measurement tests

(v) Requirements for the Test-Server:

(a) For all tests, a dedicated test server should be used as a well-defined reference. The test server may be
located centrally for all the licensed service areas (LSA) or for multiple LSAs or in each LSA (not more
than one test server in each LSA). Under no circumstances a commercial server should be used, since the
test conditions for such a server may change over time.

(b) The test server should be identified by an IP address and not by its Fully Qualified Domain Name
(FQDN) to avoid issues with Domain Name Server (DNS) lookup including the DNS caching strategies
of the used operating system in the measurement.

(vi) Test File: As per ITU-T recommendation® Y.1545.1, the test file should consist of incompressible data i.e.
a data file that is already compressed, e.g. like a zip or jpg file. The test file should have at least twice the
size (in Mbit) of the theoretically maximum data transmission rate per second (in Mbit/s) supported by
respective technology (4G/5G).

(vii)Representativeness or Number of test calls:

(@) The choice of adequate test calls, i.e. geographical locations of origin is a crucial point for comparison
and validation of the statistics to be calculated for the measured parameters. For each parameter, it is to
be ensured that the test samples are collected over all type of areas for fairness in reflecting the QoS
perceived by the subscribers in different areas and the statistics shall be preserved to substantiate the
same.

(b) The measurements for the QoS parameters should be evenly distributed over the month as far as possible
and should be taken during Time Consistent Busy Hour (TCBH). To guarantee the spatial representation

1 https://www.itu.int/rec/T-REC-Y.1545.1/en
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44.2.

44.3.

of the measurements, the service providers should deploy test probes depending on the number of active
customers in each city/town/region, which should consider the market size and demographics in the
license service area concerned. These test calls must be spread over the service area covering all the
geographical areas (cities/towns) in proportion of the total number of active customers and shall be
further proportioned to cover all the tariff plans working in the service area if applicable.
(c) To capture realistic users’ experience of wireless broadband service, test calls should be distributed
across different mix of eNodeBs or gNodeBs cells comprising of city, rural, highway and rail routes.
(d) For Wireless Broadband:
(1) Test callsshall be made from at least 1067 distinct cell coverage areas in a service area having more
than one lakh cells, 600 in case of service areas having less than 1 lakh cells.
(2) Maximum five test calls per cell coverage area can be made preferably from the cell edges as far as
possible.
(3) Ineach assessment period, cells in different physical locations shall be covered until all distinct cell
have been covered in previous 24 months.
(e) The test calls shall be distributed within TCBH.
(f) The electronic logs of test calls shall be maintained by the service providers and presented to the
Authority, or the auditors. The geolocations of each test call shall be recorded with the test results.
(9) Any other technical requirement, not covered above, shall be applicable as prescribed in relevant ITU-
T Recommendation G.1051 or Y.1545 or Y.1545.1 as applicable.

Latency (in 4G and 5G network)

(i)

(i)

Latency is the amount of time taken by a packet to reach the receiving endpoint after being transmitted from
the sending point. Thistime is termed the "end-to-end delay" occurring along the transmission path. Latency
generally refers to network conditions, such as network congestion, that may affect the overall time required
for transit.

Latency, in cellular mobile network, is affected due to several reasons like cell loading i.e. number of users,
number of handovers during a given period, routing configuration, congestion in the transport network etc.
Service providers shall take remedial action in case high latency, beyond the benchmark, is observed during
the measurements.

(iii) Latency shall be measured through measurement setup and methodology as provided in para 4.4.1 above.
(iv) As per ITU-T Recommendation G.1051, the 50" percentile value of the latency measurements, after

arranging the one way latency captured through a series of randomly transmitted User Datagram Protocol
(UDP) packets during the test calls in ascending order, shall be considered the latency for that LSA during
the assessment period.

Packet drop rate (in 4G and 5G network):

(i)

(i)

The packet drops, or packet loss rate is total number of packets failing to deliver through the network divided
by the total number of transmitted packets within a specific time window. If a packet is not received back
within a prescribed Round Trip Time (RTT), it is considered as lost for the purpose of packet loss
measurements. The lower and upper threshold for RTT is 30ms and 90ms respectively as per ITU-T
recommendation Y.1540. The most common causes of packet loss are congestion leading to buffer
overflows or active queue management along the network path. Alternatively, high latency might lead to a
packet being counted as lost if it does not arrive within a specified time window.

Packet drop rate shall be measured through measurement setup and methodology as provided in para 4.4.1
above.

(iii) To measure the performance against this parameter a large number of IP packets (at least 1000) are to be

sent. Delay and packet loss measurements are to be performed over TCBH period to allow for the time
varying nature of network performance in packet-switched networks as per ITU-T Recommendation?
G.1051. The measurement should include all major types of packets i.e., TCP, UDP and RTP in their
representative ratios during TCBH traffic. The packet drop rate shall be calculated from the test
measurement through the following formula:

Total number of Packets received at destination as sent
during test window

— x 100
Total number of packets transmitted during test window

2 https://www.itu.int/rec/T-REC-G.1051-202303-1
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444.

(iv) The 90" percentile value of the packet drop measurements, after arranging the results in ascending order
captured during the test calls, shall be considered the packet drop rate for the LSA during the assessment
period.

Percentile value of measured test samples for which download and upload speed is > offered typical

download and upload speed in tariff offerings

(i) The download speed is defined as the data transmission rate that is achieved for downloading a test file from
a test server to a test device. Similarly, the upload speed is the data transmission rate that is achieved for
uploading a test file from a test device to a test server.

(ii) In a mobile network the download or upload speed varies depending on the number of users in a particular
location as against the deployed network capacity in radio, fronthaul and backhaul segments. Therefore,
service providers need to constantly upgrade their network to maintain consistent performance against these
parameters.

(iii) Hence, based on the deployed network capacity as against the subscriber base, the service providers have
been mandated to disclose the typical download and upload speeds offered to the subscribers in
respective service area. The compliance against this parameter shall be measured through the test calls based
on measurement setup and methodology as provided in para 4.4.1 above.

(iv) Typical download or upload speed is the download or upload speed which will be available to the users in
the LSA during TCBH in normal network conditions except unusually high traffic spikes

(v) The typical download and upload speed should be calculated from test calls made according to the
measurement set-up as provided in para 4.4.1 above. Test calls are to be made to weigh the results according
to the patterns of real traffic during the TCBH.

(vi) The download and upload speed test measurements shall be conducted utilizing at least three concurrent
TCP connections. The measurement, as per prescribed measurement setup and process, shall be conducted
for each plan offered by the service provider in the LSA. In case the typical download or upload speeds are
not linked to any plan and applicable for all tariff offerings in the LSA, common test calls shall be made for
measurement of the performance against this parameter.

(vii) Typical download or upload speed shall be the 10" percentile of respective download and upload speeds
obtained after arranging the results of test calls in ascending order.

(viii)  The service provider will maintain the declared typical download or upload speed for the committed
plan period. If typical download or upload speed, offered in any plan to the consumers, is found to be lower
than the declared value during assessment period, then the service provider shall notify the same to the
affected customers and also declare revised typical download and upload speed.

(ix) Customer may verify declared typical download and upload speed through TRAI MySpeed app in the
coverage area with location access enabled. The service provider shall analyse the reason and take corrective
action if any significant deviation is observed in consumer test results from TRAI MySpeed app.

5.  Measurement Methodology for QoS Parameters under Regulation 7.- Access Service (Wireless)
5.1. Maximum Bandwidth utilization between radio and core network during TCBH

(i) While radio level network congestion is reflected in different eNodeB/ gNodeB performance matrices like
drop call rate or DCR, uplink packet drop rate or downlink packet drop rate, the fronthaul and backhaul
segments also affects the voice and broadband performance including call muting, latency, packet drop rate
etc. The high level network segments are depicted in Figure 3.

(ii) The performance of segment-1 is already captured under call setup success rate, DCR Spatial distribution,
UL/DL packet drop rate etc, the performance of segment-2 is to be measured under this parameter during
TCBH. Service providers shall record the maximum bandwidth utilization in segment-2 of LSA network
during TCBH for each eNodeB/gNodeB in the network.

(iii) The service provider shall record the maximum bandwidth utilization of all the RAN to Core network link
on any consecutive 4 days of the assessment period during TCBH. The highest bandwidth utilization,
recorded during any of four days of each link shall be arranged in an ascending order. The 80" percentile
value of such arranged observations shall be considered the performance against the benchmark specified
in the regulation. In case there is any aggregation point between Radio and Core Network, the bandwidth
utilization for such link shall be measured.
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Figure-3-High level network segments in 4G/5G network
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5.2. SDCCH Congestion/ RRC Congestion and Traffic Channel congestion i.e. TCH, RAB, E-RAB, EN-DC

(E-UTRAN New Radio Dual Connectivity for NSA to access 4G and 5G both networks at same time) or

DRB (Data Radio Bearer for SA) Congestion

(i) The congestion in the network leads to non-establishment of the call. The congestion can be in the signaling
channel known as a Standalone Dedicated Control Channel (SDCCH) (in respect of GSM network) or Radio
Resource Control (RRC) in 4G and 5G New Radio.

(if) Traffic channel or TCH is a logical channel that carries either encoded speech or user data. If there is no
free TCH, the call is not connected because there is no free channel in RAN of a service provider to serve
a call attempt.

(iii) The numbers of blocked calls are those call attempts by subscribers where there is no free channel available
to serve a call attempt. Hence connection establishment (accessibility) represents congestion in the radio
access network. The congestion may be at SDCCH level or TCH level.

(iv) These parameters shall be measured using network-generated data in Time Consistent Busy Hour (TCBH)
over the assessment period. The following general formula shall be used to measure the performance against
these two parameters. The respective radio network counters, for respective technology, shall be used for
calculation of the performance.

Number of blocked calls due to signal
Signalling or traffic channel congestion = —2rxaffic channel non-availability 4
Number of originating call attempts
5.3. Connections with good voice quality

(i) The performance against this parameter shall be computed based on system generated measurement during
TCBH of the LSA.

(if) The quality of voice in cellular mobile telecom services (GSM), is measured on a scale from 0 to 7 in GSM
technology. As the quality deteriorates, this value increases. The quality of the voice is good, if this value
remains between 0 and 4.

(iii) In respect of 4G/5G networks, connection with uplink SINR > 0dB provides assurance of good voice
quality.

(iv) Accordingly, the performance against the parameter for the assessment shall be calculated during TCBH
through the following formula:

[(GSM voice connection with Rx Qual < 4) +
_ (4G/5G voice connection with SINR > 0)] % 100
" [Total number of GSM voice connection +

Total number of 4G/5G voice connections]
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5.4. Jitter (in 4G and 5G network)

(i) Jitter provides a measure of variation in time in arrival of packets from a source to destination. A high value
of jitter adversely affects the user experience especially in real time interactive applications.

(ii) 1TU-T Recommendation® Y.1540 defines network parameters that may be used in specifying and assessing
IP network performance. IP packet delay variation or IPDV or jitter is defined as the differences between
the one-way delay of IP packet and reference IP packet transfer delay (e.g. average IPTD as a reference
delay).

(iii) The inter arrival jitter is the difference in the relative transit time for two packets. The relative transit time
is the difference between a packet's Real-time Transport Protocol (RTP) timestamp and the receiver's clock
at the time of arrival, measured in the same units. If Si is the RTP timestamp from packet i, and Ri is the
time of arrival in RTP timestamps units for packet i, then for two packets i and j the inter-arrival jitter D can
be expressed as:

D(@ij) = (Rj-Ri) - (Sj-Si)

(iv) The Jitter measurements should be conducted as per the test setup for each technology separately for RTP
and UDP. The test calls for Jitter shall be made during TCBH.

(v) The IPDV (jitter) shall be calculated as mean deviation based on the samples collected for the delay
measurement as per the setup used for measurement of latency as per ITU-T Recommendation G.1051.

5.5. Messaging: Successful SMS delivery within service provider's network
(i) This QoS parameter with benchmark specifies that successful SMS delivery should be completed in the
service provider’s network.
(ii) This performance against the benchmark shall be calculated through the following formula.

% of successfully delivered SMS =

No. of generated and successfully delivered SMS in
service provider's network <
Total number of SMS generated within service provider’s network

100

Note: The SMS delivery failure due to subscriber handset’s memory full, subscriber unreachable and handset
switched off shall not be considered as SMS delivery failure for the purpose of above calculation.

5.6. Drive Tests by the Service Provider

(i) The service providers are expected to conduct drive tests on a regular and on-going basis to address the
network issues and subscriber complaints.

(i) The physical drive tests are commonly used to capture (a) network performance (b) actual user experience
or for addressing network issues. However, the availability of large compute power and storage at affordable
cost has enabled evolution of analytics models which may be used to predict user experience based on
network log, spatial network data analytics and correlation. The prediction of network performance and user
experience through network logs and data analytics are sometime referred as ‘virtual drive test’ by the
service providers.

(iif) The main objective of the service provider conducting drive tests is to identify and address network issues
on an ongoing basis to maintain the QoS. Therefore, the Authority is of the opinion that service providers
are free to use either physical drive test tool or virtual drive test tool to achieve the same objective as
achieved through physical drive test. However, the use of ‘virtual drive test tools’ is subject to their precise
calibration and correlation by an independent third party while all other conditions and criteria shall be
applicable for virtual drive tests. The certification by the independent third party, having proven expertise
in the drive test domain, along with the results of calibration and correlation with physical drive tests shall
be submitted to the Authority before the use of any ‘virtual drive test’ tool by the service provider.

(iv) At least one drive test shall be conducted by the service provider in each LSA in each month.

(v) The key criteria for planning the cell areas to be covered during drive tests shall include (a) call drop rate of
more than benchmark for more than 5 days in previous month or (b) packet drop rate in downlink or uplink
of more than benchmark for more than 5 days in previous month (c) network related user complaints for
low data speed, call drop, call muting and network coverage, etc.

3 https://www.itu.int/rec/T-REC-Y.1540/en
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(vi) The monthly drive tests shall be planned and conducted to cover at least the top 10% of the worst
performing cells as listed at para (v) above.

(vii) The electronic records for all such drive tests, including list of cells, results, remedial action and outcomes,
shall be maintained by the service providers and presented to the Authority or to the Auditor, whenever
asked.

(viii) ITU-T Recommendation* E.806 on ‘Measurement campaigns, monitoring systems and sampling
methodologies to monitor the quality of service in mobile networks’ may be referred for further reference
and residual matters for conducting the drive tests.

6. Measurement Methodology for QoS Parameters under Regulation 9.- Broadband (Wireline) Service

6.1.

6.1.1.

6.2.

6.2.1.

6.2.2.

6.2.3.

Service Provisioning
Provision of a service within 7 working days of payment of demand note by the customer
Same as provided in para 3.1.1 above.

Broadband Service Performance

Measurement Setup: Measurement setup and methodology provided in para 4.4.1 above, as per ITU-T
recommendation Y.1545.1, shall apply for Broadband (Wireline) Service except those specific to wireless
broadband service. The minimum number of subscribers to be covered shall be at least 1067 for service areas
having subscriber base of more than 1 lakh and 600 for subscriber base of less than one lakh. Maximum five test
calls can be made from per subscriber location which shall be distributed throughout TCBH. The subscribers
selected for making test calls shall be distinct and shall not be repeated in at least in last 24 months

Latency

(i) Latency is the amount of time taken by a packet to reach the receiving endpoint after being transmitted from
the sending point. Thistime is termed the "end-to-end delay" occurring along the transmission path. Latency
generally refers to network conditions, such as network congestion, that may affect the overall time required
for transit.

(if) Latency is affected due to congestion in the uplink or access network. Service providers shall take remedial
action in case high latency, beyond the benchmark, is observed during the measurements.

(iii) Latency shall be measured through measurement setup and methodology as provided in para 4.4.1 above.

(iv) As per ITU-T Recommendation G.1051, the 50" percentile value of the latency measurements, after
arranging the one way latency captured through a series of randomly transmitted User Datagram Protocol
(UDP) packets during the test calls in ascending order, shall be considered the latency for that service area
during the assessment period.

Packet drop rate

(i) The packet drops, or packet loss rate is total number of packets failing to deliver through the network divided
by the total number of transmitted packets within a specific time window. If a packet is not received back
within a prescribed Round Trip Time (RTT), it is considered as lost for the purpose of packet loss
measurements. The most common causes of packet loss are congestion leading to buffer overflows or active
queue management along the network path. Alternatively, high latency might lead to a packet being counted
as lost if it does not arrive within a specified time window.

(if) Packet drop rate shall be measured through measurement setup and methodology as provided in para 4.4.1
above.

(iii) To measure the performance against this parameter a large number of IP packets (at least 1000) are to be
sent. Delay and packet loss measurements are to be performed over a longer period to allow for the time
varying nature of network performance in packet-switched networks as per ITU-T Recommendation
G.1051. The measurement should include all major types of packets i.e., TCP, UDP and RTP in their
representative ratios during TCBH traffic. The packet drop rate shall be calculated from the test
measurement through the following formula:

Total number of Packets received at destination as sent
during test window

— x 100
Total number of packets transmitted during test window

(iv) The 90" percentile value of the packet drop measurements, after arranging the results in ascending order
captured during the test calls, shall be considered the packet drop rate for the service area during the
assessment period.

4 https://www.itu.int/rec/T-REC-E.806/en
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6.2.4.

6.2.5.

6.2.6.

Percentile value of measured test samples for which download and upload speed is > offered typical

download and upload speed in tariff offerings

(i) The download speed is defined as the data transmission rate that is achieved for downloading a test file from
a test server to a test device. Similarly, the upload speed is the data transmission rate that is achieved for
uploading a test file from a test device to a test server.

(if) The service providers have been mandated to disclose the typical download and upload speeds offered to
the subscribers in respective service area. The compliance against this parameter shall be measured through
the test calls based on measurement setup and methodology as provided in para 4.4.1 above.

(iii) Typical download or upload speed is the download or upload speed which will be available to the users in
the service area during TCBH in normal network conditions except during unusually high traffic spikes.

(iv) The download and upload speed test measurements shall be conducted utilizing at least three concurrent
TCP connections. The measurement, as per prescribed measurement setup and process, shall be conducted
for each plan offered by the service provider in the service area. In case the typical download or upload
speeds are not linked to any plan and applicable for all tariff offerings in the service area, common test calls
shall be made for measurement of the performance against this parameter.

(v) Typical download or upload speed shall be the 10" percentile of respective download and upload speeds
after arranging the results of test calls in ascending order.

(vi) The service provider will maintain the declared typical download or upload speed for the committed plan
period. If typical download or upload speed, offered in any plan to the consumers, is found to be lower than
the declared value during assessment period, then the service provider shall notify the same to the affected
customers and also declare revised typical download and upload speed.

(vii)Customer may verify declared typical download and upload speed through TRAI MySpeed app with
location access enabled. The service provider shall analyse the reason and take corrective action if any
significant deviation is observed in consumer test results from TRAI MySpeed app.

Maximum Bandwidth utilization of any Customer serving node to ISP Gateway Node [Intra-network] or

Internet Exchange Point Link(s)

(i) The Internet Service Provider (ISP) can offer a good QoS to the customers only if there is enough bandwidth
in the access segment, long distance segment and overseas segment of Internet bandwidths.

(if) The access segment is entirely managed and operated by the internet service provider. The broadband
service can be provided through different access technologies like fibre, cable, DSL etc. The national long-
distance segment is usually taken on lease from National Long Distance (NLD) Service providers and the
overseas nearest access point segment is generally provided by the International Long Distance (ILD)
service providers in the form of International Private Leased Circuit (IPLC) or Internet Leased Line (ILL).
Therefore, enough bandwidth should be available in all the applicable segments to ensure good QoS.

(iii) The service providers are required to monitor the bandwidth utilization during Time Consistent Busy Hours
(TCBH) for each network link(s)/route.

(iv) Average utilization of bandwidth in a route means utilization of bandwidth capacity on all the links of the
route. For example, if there are 3 links consisting of one link of 100 Mbps, two links of 1Gbps each, in a
route from ISP gateway to International Gateway or IXP then the total bandwidth available in the route is
2.1 Gbps (0.1Ghps +1Gbps+1 Gbps) and 90% of loading means bandwidth utilization of 1.89 Gbps.

Jitter

(i) Jitter provides a measure of variation in time in arrival of packets from a source to destination. High value
of jitter adversely affects the user experience especially in real time interactive applications.

(if) ITU-T Rec. Y.1540 defines network parameters that may be used in specifying and assessing IP network
performance. IP packet delay variation or IPDV or jitter is defined as the differences between the one-way
delay of IP packet and reference IP packet transfer delay (e.g. average IPTD as a reference delay).

(iii) The inter arrival jitter is the difference in the relative transit time for two packets. The relative transit time
is the difference between a packet's Real-time Transport Protocol (RTP) timestamp and the receiver's clock
at the time of arrival, measured in the same units. If Si is the RTP timestamp from packet i, and Ri is the
time of arrival in RTP timestamps units for packet i, then for two packets i and j the inter-arrival jitter D can
be expressed as :

D(ij) = (Rj-Ri) - (Sj - Si)

(iv) The Jitter measurements should be conducted as per the test setup as prescribed in para 4.4.1 above for each
technology separately for RTP and UDP. The test calls for Jitter shall be made during TCBH.

(v) The IPDV (jitter) shall be calculated as mean deviation based on the samples collected for the delay
measurement as per the setup used for measurement of latency as per ITU-T Recommendation G.1051.
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6.3.
6.3.1.

6.3.2.

Fault Repair

Fault incidences (No. of faults per 100 subscribers)

Same as provided in para 3.2.1 above.

Fault repair by next working day and Fault repair within three working days
Same as provided in para 3.2.2 above.

7. Measurement Methodology for QoS Parameters under Regulation 10.- Customer Service

7.1.
7.1.1.

7.1.2.

7.1.3.

Customer Service
Billing and charging complaints
(i) Billing and the charging complaints for post-paid or pre-paid subscribers shall include, but not limited to,
the following:
(@ payment made and not credited.
(b) payment made on time, but late payment charges levied wrongly.
(c) double charges.
(d) charging for toll free services.
(e) local call charges billed as STD/ISD or vice versa.
(f)  calls or messages charged are disputed by the subscriber.
(9)  wrong roaming charges.
(h)  credit agreed to be given in resolution of billing/ charging complaints but not accounted in the bill.
0] charging for services provided without consent.
M charging not as per tariff plan.
(k)  overcharging or undercharging

(ii) In addition to the above, any billing/charging complaint which leads to billing/ charging error, waiver,
refund, credit, or any adjustment shall also be included as billing/charging complaint for calculating the
number of disputed bills.

(iii) The performance against the parameter “Billing and charging complaints”, for the assessment period, shall
be measured as per the following formula:

Total number of billing or charging complaints
_ reported v
Total number of postpaid and prepaid subscribers
at the end of the assessment period

100

Resolution of billing/ charging complaints within four weeks
This parameter is intended to facilitate resolution of billing or charging complaints in a timely manner. The
billing or charging related complaints shall include all types of complaints received from postpaid or pre-paid
subscribers which involves any monetary aspect or validity period. Some of the examples of billing or charging
related complaints are mentioned in para 7.1.1 above. The performance against this parameter for the
assessment period shall be measured through the following formula:

Number of billing or charging complaints NOT resolved
={1- within four weeks } % 100
Total number of billing or charging complaints registered

Application of adjustment to customer’s account within one week from the date of resolution of billing
and charging complaints or rectification of faults or rectification of significant network outage, as
applicable

(i) A billing or charging complaint must be resolved within the time period prescribed in the respective
regulation and any credit/ waiver/ adjustment arising out of resolution of that complaint must be made to
the customer’s account within one week of resolution of the complaint and intimation thereto the customer,
post-paid/ pre-paid. Further, in the case of postpaid customers, the same shall also be reflected in the next
bill to be issued.

(if) Similarly, rent rebate to postpaid customer or validity extension to prepaid customer, due delay in
rectification of faults or due to significant network outage of more than 24 hours, as applicable, shall be
made within one week of rectification of significant network outage.
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7.1.4.

7.1.5.

7.1.6.

(iii) The performance against this parameter for the assessment period shall be measured through the following

formula:
(Number of customers to whom credit or waiver or adjustment
has NOT been made within one week from the date of
resolution of billing or charging complaints) + (Number of
customers to whom rent rebate due to delay in rectification of fault
has NOT been made within one week of rectification of fault)
={1- }x 100

(Total number of billing or charging complaints, resolution
of which have resulted into credit or waiver or adjustment) +
(Total number of faults rectified after 7 days)

Accessibility of call centre/ customer care

(i) Accessibility of Call Centre/ customer care number basically means percentage of calls got connected and
answered by the call centre agent or Interactive VVoice Response system as applicable.

(if) The performance against this parameter for the assessment period shall be measured through the following
formula:

Number of calls connected to call center 100

= X
Total number of call attempts on call center number

Percentage of calls answered by the operators (voice to voice) within ninety seconds

(i) The computation of the performance against the parameter ‘Percentage of calls answered by operators (voice
to voice) within ninety seconds’ i.e. the time taken for connecting to the operator shall be calculated from
the time the customer has keyed the relevant number in the VR option menu or direct operator access, as
applicable, for speaking to the customer care executive/operator.

(if) The menu for speaking to the customer care executive/ operator shall be given preference in the menu
options and this menu shall not be below the second layer, the first layer being the choice of language and
the second layer the service menu. Further, there should not be unnecessary pause(s) before extending the
option to the subscriber for speaking to the customer care executive/operator.

(iii) The performance against this parameter for the assessment period shall be measured though the following
formula:

Number of calls answered by the operator

_ within 90 seconds % 100
Total number of subscribers requested to connect to the

operator

Termination/ closure of service within seven working days of receipt of customer’s request
(i) Time for termination/ closure of service shall not be more than 7 working days from the date of receipt of
request for termination/ closure of any service.

(if) The performance against this parameter for the assessment period is to be measured through the following
formula:

Number of termination or closure of service requests
executed after 7 working days
Total number of termination or closure of service requests
received

}x 100

(iii) Termination/ closure of service should not be withheld on account of pending dues or any other reason. It
is further clarified that no billing or charging should be done beyond seven working days of receipt of
customer’s request.
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7.1.7.

Refund of deposits within 45 days of closure of service or non-provisioning of service

(i)

(i)

The refund of deposits shall be completed within 45 days after closure of service or non-provisioning of
service. Any delay in the refund of deposits shall attract interest @10% per annum for actual delay beyond
45 days and payable to the customer. Here the deposit includes a security deposit and any other refundable
deposit taken from the customer. The same benchmark shall also be followed for payment of any other dues
payable to the customer after closure/ termination of the service. It is further to clarify that the fact that
interest is paid to the customer for the delay in the payment of dues does not absolve the service provider
from the responsibility of meeting the prescribed benchmark. Any detail required from subscriber for
successful refund may be collected at the time of closure request, if required.

The performance against this parameter, for the assessment period, is to be measured through the following
formula:

Number of deposits not refunded within 45 days of closure
={1- Total number of closure of service which requires
refund of deposits

}x 100

*kkkk
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SCHEDULE-II

List of Directions Repealed®

S. No. Date of Issue Description

1 29-Nov-2005 Direction under the TRAI Act, 1997 for not meeting the Quality of Service
benchmarks laid down by TRAL.

2 10-Aug-2009 Direction to submit compliance reports of benchmarks of quality of service
parameters.

3 8-Feb-2010 Direction for publishing information relating to performance with respect to
Quality of Service benchmark on the website of service providers.

4 23-May-2013 Implementation of the Standards of Quality of Service for Wireless Data
Services Regulations, 2012 (26 of 2012) — reporting format regarding.

5 18-Oct-2013 Direction to all cellular mobile telephone service providers to provide data to
the regional offices of the Authority and to the audit agency appointed by the
Authority for conducting audit and assessment of Quality of Service

6 12-Jan-2016 Direction to submit data through web-service of network parameters

7 4-Apr-2016 Amendment to Direction F.No. 305-3/2014-QoS(pt.) dated the 12th January,
2016 on submission of data of network parameters through web-service.

8 14-Dec-2017 Direction to submit compliance reports of benchmarks of Quality Of Service
parameters.

9 14-Dec-2017 Direction for publishing information relating to performance with respect to
Quality of Service benchmarks on the website of service providers.

10 31-Jul-2018 Direction regarding maintenance of Key Performance Indicator (KPI) Call
Setup Delay to monitor Quality of Service in case of Circuit Switched Fall Back
(CSFB) for voice calls.

11 15-Nov-2019 Direction on submission of Coverage Map data

12 23-Feb-2023 Direction to submit compliance reports of benchmarks of Quality of Service
parameters for each State and Union Territory.

13 28-Mar-2023 Direction regarding reporting of major network outages to TRAI.

14 26-Apr-2024 Direction to all access service provider for submission of details of Base
Stations.

5 https://trai.gov.in/release-publication/directions
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Explanatory Memorandum (EM) to the Standards of Quality of Service of Access (Wireline and Wireless) and

1.2

Broadband (Wireline and Wireless) Service Regulations, 2024

Introduction

In the present time, telecom services influence every aspect of our lives, be it the way we communicate, conduct
businesses, participate in social activities or avail various e-services. Telecom services are now playing the role of
an accelerator in the socio-economic development of the country. Several crucial services like e-governance,
banking, capital markets, insurance, tele-medicine, entertainment, online e-commerce etc. ride on telecom
services. Therefore, reliable and quality telecom services have become an essential requirement of our personal,
social and economic life.

For delivery of any Government or citizen-centric services, dependence on telecom services is going to increase
over time. Soon, there will hardly be any sector in which service delivery to the citizens will not be undertaken
through digital media. Hence, it is imperative to ensure quality of telecom services, over which other services can
be delivered, to accelerate the socio-economic development in the country.

The Economic Survey 2022-236 has also emphasized the importance of digital infrastructure in economic growth

1.3

1.4

15

1.6

whereby it is mentioned “While the role of traditional infrastructure has been well recognised, in recent years,
the role of digital infrastructure in socio-economic development of the country has assumed an increased
importance. This was especially true during the Covid-19 period when the curtailment of physical interactions
necessitated the utilisation of digital infrastructure already available for service delivery and remote work. In the
coming years, the availability and spread of digital infrastructure will contribute significantly to economic
growth.”

In above context, the quality of telecom services is becoming increasingly important to sustain the socio-economic

development over the coming years. Delivering Quality of Service (QoS) is a lifecycle activity that can only be
ensured through adoption of best practices in quality management domain. Accordingly, telecom networks need
to be designed, implemented and maintained for delivering end-to-end quality of service.
This regulation aims to provide a roadmap for the adoption of best practices to achieve Six Sigma-level quality
performance in Indian telecom networks. The service providers need to integrate Six Sigma practices across all
quality management processes to consistently improve network availability, network accessibility, service
retainability and customer satisfaction matrices.
Quality lifecycle management frameworks like Six Sigma have been adopted across different industry verticals
for reducing defects in products and services to bring continuous improvements in quality. The Six Sigma
framework is equally relevant for adoption in the telecom domain for quality-of-service lifecycle management.
The Six Sigma framework provides a data-driven statistical analysis-based approach for quality management. Its
adoption will lead to continuous monitoring, analysis and improvements in the quality of services. The process
aims to bring data and statistics into play to help objectively identify root causes that impact quality. A high-level
Six Sigma quality management typically involves five phases called DMAIC i.e. Define (D) quality issues,
Measure (M) QoS performance, Analyze (A) QoS performance, Improve (1) QoS performance and Control (C)
the reasons responsible for degraded QoS performance as shown in Figure-1.

Figure 1: Six Sigma Quality Management Framework

Define

Control Measure

Improve Analyze

6 https://www.indiabudget.gov.in/economicsurvey/doc/echapter.pdf



https://www.indiabudget.gov.in/economicsurvey/doc/echapter.pdf

[(TT HI—3TvE 4] WX T LS9 STETETIOT 129

1.7

1.8

1.9

The size of telecom networks in the country is quite large and even one service area may have subscriber bases

and network elements more than some medium or small size countries in the world. Therefore, adoption of a

standard quality management framework is essential. In the absence of an integrated process for quality

management best practices, there may be possibilities of the presence of design or implementation deficiencies in
the networks. Such deficiencies may lead to poor or sub-standard performance of certain network elements,
adversely impacting the quality of services. Therefore, the service providers should implement an integrated
quality management framework for monitoring, analysis and continuous improvement in their QoS performance.

In aforesaid context, the Regulations have been finalized by the Authority to strike a fine balance between the (a)

need for good quality telecom services for meeting consumers’ requirements as highlighted by the consumer

advisory groups and (b) reasonable challenges highlighted by the service providers in the form of comments and
counter comments in response to the Consultation Paper.

The Authority has rationalized the QoS requirements considering global standards and benchmarks, regulatory

references and present level of QoS performance submitted in the form of compliance reports by the service

providers. A few of the key highlights of the regulations are summarized below:

(i) Graded improvement in QoS performance- The service providers, in response to the consultation paper,
have submitted that a glide path should be provided to them to meet the new QoS performance benchmarks
as it will require network upgradation and capital investment. The Authority has considered the submissions
and decided to provide a glide path for graded improvement in QoS performance, against some key
parameters, over a period ranging from 6 months to 2% years.

(ii) Transparency towards consumers-The transparency in the measurement and reporting of QoS performance
enhances the confidence of the consumers and fosters competition among service providers for the
improvement of QoS on ongoing basis. Accordingly, the Authority has introduced the requirement for display
of service wise mobile coverage maps on the service provider’s website, to enable consumers to make
informed decisions. The availability of a mobile coverage map may further help in reducing network-related
mobile subscriber complaints which constitute almost 70% of total complaints. The Authority has also
simplified the measurement criteria for different QoS parameters to bring transparency and uniformity in the
QoS performance measurement and reporting across service providers. Further, to bring transparency in QoS
performance reporting, the service providers have been mandated to publish QoS performance, against
prescribed parameters, on their website.

(iii) Rationalization of QoS parameters- While finalizing the regulations, the need for each QoS parameter has
been examined holistically inter-alia considering their impact on user experienced QoS, their relevance in
present context and current level of performance, wherever applicable, as against global benchmarks.
Accordingly, the Authority has dropped or merged five and eight parameters in the case of wireline and
wireless services respectively. Further, six QoS parameters, to be monitored by the service providers and
reported to the Authority, have been kept out of financial disincentives.

(iv) Objective criteria for assessment of QoS performance- To ensure transparency in QoS performance
measurement and ease of compliance, the Authority has provided detailed measurement methodology in the
Schedule-1 of the regulation. The objective measurement criteria will facilitate automation of QoS
performance measurement which will ease the burden of compliance monitoring and reporting, on service
providers.

(v) Graded Financial Disincentive (FD) with maximum capping to encourage improvement in QoS-
Present three regulations have different provisions for financial disincentives and some of them are graded.
To encourage the service providers for continuous improvement in QoS, even after any default, the Authority
has introduced graded application of FD for all service authorizations. The FD, per QoS parameter, shall
increase in graded manner in case of continuous default across assessment periods. However, the FD rates
will revert to the base value after the compliance in subsequent assessment period(s) against relevant
parameter. Further, the Authority has also introduced a cap on maximum FD amount for different types of
non-compliances.

(vi) Single QoS regulation- Due to convergence of wireline and wireless technologies at core network level, and
to some extent even in the access network, both wireline and wireless services support similar performance
levels. The unified regulation will simplify reporting and performance monitoring requirements to a large
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2.2

2.3

2.4

2.5

extent. Further, the customer service-related parameters are now common for wireline services i.e. access
service(wireline) and broadband service(wireline) and common compliance is to be submitted against these
parameters.

(vii) Simplification in reporting framework- With the simplification and objectivity in the QoS performance
measurement criteria, the Authority is of the considered view that the service providers should expedite
establishment of automated process in QoS monitoring and online reporting system in a time bound manner
to further ease out compliance burden.

Background

TRAI Act, 1997 mandates the Authority to ensure the services delivered through various telecommunications
networks meet required quality standards prescribed, to protect the interest of the consumers of telecommunication
services. Accordingly, TRAI laid down the following regulations, prescribing standards for Quality of Service
(QoS) parameters of various telecom services:

() Quality of Service of Broadband Service Regulations, 2006 (11 of 2006) 7 dated 6™ October 2006,

(ii) The Standards of Quality of Service of Basic Telephone Service (Wireline) and Cellular Mobile Telephone
Service Regulations, 2009 (7 of 2009) 8 dated 20™ March 2009, and

(iii) The Standards of Quality of Service for Wireless Data Services Regulations, 2012 (26 of 2012) 9 dated 4™
December 2012.

These regulations have been amended from time to time. These Regulations and amendments issued by the
Authority from time to time are available on TRAI website10.

The Quality of Service of Broadband Service Regulations dated 6th October 2006 was amended on 24" December
2012 to introduce Financial Disincentive (FD) against non-compliance of the QoS performance benchmarks by
the service providers. On 25" June 2014, the regulations were further amended to modify the definition of
‘Broadband’ in accordance with Broadband Policy 2014.

The Standards of Quality of Service of Basic Telephone Service (Wireline) and Cellular Mobile Telephone Service
Regulations 2009, were first amended on 7" May 2012 to inter-alia include QoS parameters for 3G services. In
November 2012, the regulations were further amended to provide for FD for delays in the submission of
compliance reports, non-compliance with the benchmarks for QoS parameters, and false reporting of QoS
performance. Vide third amendment dated 215 August 2014, benchmarks for certain parameters were modified.
Fourth amendment to the regulations was issued on 15" October 2015 to increase the FD amount for non-
compliance with the benchmarks for QoS parameters. On 18™ August 2017, the regulations were further amended
to inter-alia modifying the parameters related to drop call rate (DCR). Vide sixth amendment dated 315 July 2018,
two new parameters ‘DL Packet Drop Rate’ and ‘UL Packet Drop Rate’ for assessment of VoL TE service were
introduced. The last amendment was issued on 1%t November 2019 to specify ringing time.

The Standards of Quality of Service for Wireless Data Services Regulations 2012 dated 4™ December 2012 were
amended on 24" July 2014 to introduce provision specifying minimum download speed in all tariff offerings.

The above three regulations were notified more than a decade ago. Since then, the technology landscape of telecom
networks has completely changed and moved towards converged networks. At that time, 2G/3G were the dominant
mobile technologies in the country. The share of different mobile technologies at pan-India level, based on the
number of base stations reported by mobile service providers as of April 2024, is given in the Figure 2.

7 https://trai.gov.in/sites/default/files/CA 06102006.pdf

8 https://trai.gov.in/sites/default/files/CA 20032009.pdf

9 https://trai.gov.in/sites/default/files/CA 04122012.pdf

10 https://trai.gov.in/release-publication/consolidated-regulations/telecom



https://trai.gov.in/sites/default/files/CA_06102006.pdf
https://trai.gov.in/sites/default/files/CA_20032009.pdf
https://trai.gov.in/sites/default/files/CA_04122012.pdf
https://trai.gov.in/release-publication/consolidated-regulations/telecom?body_value=&field_division_tid=2319&field_start_date_value%5Bmin%5D%5Bdate%5D=&field_start_date_value%5Bmax%5D%5Bdate%5D=

[(TT HI—3TvE 4] WX T LS9 STETETIOT 131

Figure 2: Base Station wise network of different mobile technologies
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It is evident from Figure-2 that the composition of technology-wise coverage has significantly changed since the time
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3.4

these regulations were notified. Now the packet-switched 4G/5G technology base stations constitute more than
80% of the total base stations in the country.

With increasing digitization across different sectors and ‘Digital India’ initiative of the Government, availability
and quality of telecom services have become an essential requirement for social and economic activities. Non-
availability of telecom services in any part of the country adversely impacts social, economic, and e-Governance
activities which are dependent upon availability of telecom services. Therefore, the QoS standards need to evolve
to factor these requirements.

With the widespread coverage of 4G network; rollout of 5G services; increasing penetration of wireline broadband
services on fibers and with change in consumers usage pattern from mere voice calls and data browsing to online
commercial and near or real-time usages for gaming etc., the Authority decided to carry out an extensive review
of the existing regulations and put forward a comprehensive regulatory framework which encompasses QoS
benchmarks for all three services at one place.

Consultation on Draft Regulation

The Consultation Paperll (CP) on “Review of Quality-of-Service Standards for Access Services (Wireless and
Wireline) and Broadband Services (Wireless and Wireline)” was released on 18™ August 2023. The paper inter-
alia highlighted the need for revision of existing regulations, summarized key aspects of the draft regulations and
provided a detailed methodology for measuring performance against specified QoS parameters. It also delved into
emerging trends, particularly the shift from QoS to Quality of Experience (QoE) and raised pertinent issues for
consultation. Draft of proposed regulation was also shared with the consultation paper.

The consultation paper was framed with the broad objective of simplifying the regulatory framework with a focus
on key QoS aspects affecting consumer experience while reducing compliance burden on service providers and
enabling ease of doing business. Accordingly, the draft regulation proposed merging three existing regulations, as
detailed in para 2.1 above. The single regulation will reduce reporting and compliance requirements while
establishing synergy and eliminating duplication or variation of provisions across the regulations.

The Consultation Paper invited written comments and counter comments from the stakeholders by 20™ September
2023 and 5™ October 2023 respectively. However, on the requests received from the stakeholders, the Authority
decided to extend the last date for submission of written comments thrice. The final last date for submission of
comments and counter comments were 14" December 2023 and 28" December 2023 respectively.

In response to the consultation paper, the Authority received comments from fifteen stakeholders {Service
providers - 07, Industry Association- 05, Consumer Advisory Group (CAG)- 01 and other organizations- 02} and
counter comments from two stakeholders (Service provider - 01, Industry Association- 01). Comments and
counter-comments are available on TRAI website12.

11 https://trai.gov.in/sites/default/files/CP 18082023 0.pdf

12 https://trai.gov.in/consultation-paper-review-quality-service-standards-access-services-wireless-and-wireline-and-0
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3.5  An Open House Discussion (OHD) was held with the stakeholders, through virtual mode, on 9th April 2024. The
Authority received additional comments after OHD from six stakeholders (Service providers - 03, Industry
Association- 01 and CAG- 02)

3.6 Input received from stakeholders on draft regulation during the consultation process, its analysis and conclusion
are presented in the following paras. To put forward comments, counter comments and their analysis in logical
sequence, the comments and counter comments received from various stakeholders are categorized as:

(i) General inputs;
(if) Specific inputs on the provisions of draft regulations; and
(iif) Specific inputs on other issues for consultation.

3.7  Accordingly, the stakeholders’ comments, their analysis and further conclusion have been provided in different
sections of this EM. Section-4 deals with the general comments while Section-5 covers the specific inputs on
provisions of the draft regulations. Section-6 provides analysis of inputs and conclusions on other issues for
consultations, as mentioned in Chapter 7 of the CP.

4, General input, analysis and conclusion

4.1  Thereis no valid reason to change QoS Regulations

(a) Input of Stakeholders

(i) Few service providers submitted that nowhere in the consultation paper any valid justification has been
provided for change in the prevailing Regulations. We are also unable to find any statistics of complaints
that can indicate that there is any gap in QoS received and QoS reported.

(ii) It is also submitted that the technological evolution should have nothing to do with QoS reporting,
especially with reducing technology life cycles. The primary technology moved from 2G to 3G in over
15 years, while it moved from 3G to 4G in 6 years and 6G is being discussed when 5G is not yet primary
technology with all customers, thus it would be prudent to have parameter centric QoS and to not change
QoS merely because a new generation of mobile service or technology is being implemented. Minor
tweaks in nomenclature and parameters, as done for 4G, alone are sufficient to address such changes
instead of a humongous review exercise.

(iif) At the same time, one of the stakeholders submitted that the India’s current QoS regulations and
parameters were based on the 2G & 3G era and the early stages of the 4G era. With rapid march of
technology and the arrival of LTE-Advanced and now 5G, coupled with the burst of the video revolution
which includes live streaming of events, the rapid rise of short videos and huge video downloads, the
bundling of voice and video with data; with the lines separating the different applications and services
blurring, the present QoS regulations are less relevant and need revision and upgradation to keep pace
with the changing requirements ought to undergo changes. Also, the QoS requirements are closely
intertwined with the changes in consumer preferences and experience and the QoS of Telcos must reflect
these changes over time, translate into better Quality of Experience (QoE) for the consumers and overall
consumer satisfaction. The time is ripe to review Quality-of-Service Standards for Access Services
(Wireless and Wireline) and Broadband Services (Wireless and Wireline).

(iv) One of the stakeholders submitted that regular review of QoS standards is deemed necessary despite the
early stage of 5G network development. It is recognized that standards must be continuously evaluated
to accommodate evolving technology, maintain interoperability, address emerging security threats,
optimize network performance, ensure regulatory compliance, and foster innovation and competition
within the industry.

(v) During OHD, many Consumer Advocacy Groups (CAGs) also raised the issues related to quality of
service and gaps between service providers’ claim and consumers’ experience on the quality of services
being delivered to them and supported the Consultation paper on review of Quality-of-Service
Standards.

(b) Analysis and Conclusion

(i) Chapter 2 of the Consultation Paper is dedicated to the need for revision of existing QoS Standards. The
present regulations are more than 10 years old. Telecom services are now playing a pivotal role in
facilitating various actions being taken by various sectors including critical sectors like health,
education, agriculture, finance etc. to reach out to their targeted groups using digital services operating
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(i)

(iii)

(iv)

on telecom networks. The success stories of Digital Public Infrastructure for the financial inclusion of
citizens have been well-acknowledged across the world. Digital Services operating on telecom networks
play the role of an accelerator in the socio-economic development of the country. Unlike in year 2006
or 2009, the proliferation of several crucial services like e-governance, banking, capital markets,
insurance, tele-medicine, entertainment, online e-commerce etc. has increased many folds. All such
services are heavily dependent on the quality of telecom services today.

Therefore, the QoS benchmarks, set during the 2G and 3G era, require a review and set new benchmarks
for the modern telecom networks with LTE-Advanced(4G), and IMT-2020 (5G), which have the
capability and capacity to offer much better QoS performance including higher data rates and lower
latencies.

Further, based on the improved performance and capabilities supported by the latest generation of
technologies, newer use cases and applications are emerging. Therefore, it is natural that the QoS
parameters and benchmarks need alignment with the technological capabilities. The following ITU-T
technology capability models for IMT-Advanced and IMT-2020 (5G) clearly bring out the QoS
performance linkage to technology generation. For example, the latency supported in IMT-2020
technology is 1/10" of the latency supported by IMT-Advanced, while user-experienced data rates, in
IMT-2020 technology, are 10 times of that supported by IMT-Advanced.

Figure-3: Enhancement of key capabilities from IMT-Advanced to IMT-2020
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[Source: ITU-R M.2083: IMT Vision]

Analysis of performance monitoring reports and consumer complaints reveals that the present QoS
performance is not able to match consumer requirements despite technological advancements. The share
of ‘Faults and Network Related Complaints’, in overall consumer complaints, remains significantly
high as is evident from Table 1.

Table-1: Proportion of ‘Faults and Network Related Complaints’ in overall Consumer Complaints

ervice Year 2019 Year 2020 Year 2021 Year 2022 Year 2023
flobile 66.9% 78.1% 82.0% 75.9% 75.2%
asic 68.2% 65.7% 65.0% 69.9% 73.0%
roadband 74.9% 71.5% 74.0% 72.0% 77.6%
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In view of the aforesaid, the Authority is of the view that a comprehensive review of existing QoS standards is
essential at this stage.
4.2  Provide a Clear Glide-path towards De-regulation
(a) Input of Stakeholders

(i)

(i)

(iii)

Multiple stakeholders submitted that TRAI should consider and prescribe a phased transition or a glide
path towards deregulation of QoS and for the purpose of oversight and monitoring, the move towards
deregulation should be progressively accompanied by using third-party apps/ surveys by independent
agencies for assessing QoS. This will empower market forces to drive efficiency, innovation and
investment and bring more enhanced focus towards servicing customers.

Stakeholders also submitted that a light touch regulatory framework with limited parameters measured
and reported quarterly is recommended in the short term, while in the long term, complete deregulation
with continued oversight through drive tests and third-party surveys is advised. Globally, there are no
prescriptive QoS regulations. The stakeholders requested to consider the sector's maturity and changing
dynamics, to adopt a deregulation approach for QoS.

One of the stakeholders submitted that prescriptive QoS regulations are implemented in numerous
countries, including the United States, the European Union, the United Kingdom, Canada, and Australia,
to ensure that telecom operators adhere to minimum standards of service quality and reliability. These
regulations, imposed by telecommunications regulatory authorities, typically encompass network
reliability, call completion rates, accessibility, and customer service standards, with monitoring and
enforcement mechanisms varying by country. The common objective is to safeguard consumers and
foster a competitive telecom market. It is further submitted that deregulating QoS parameters is
perceived to have several potential drawbacks, including inadequate service standards, exacerbation of
the digital divide, compromised consumer protection, potential market monopolization, quality
variability among operators, reduced incentives for innovation, increased cybersecurity risks, potential
job losses, and weakened accountability mechanisms.

(b) Analysis and Conclusion

(i)

(i)

To reduce the compliance burden on service providers and to enable ease of doing business, the
Authority has rationalized the number of QoS parameters and kept only important parameters which are
necessary to protect consumers’ interests. Additionally, many of the parameters, which were under
compliance, have now been removed or moved to monitoring, thereby reducing the compliance burden
of the service providers. This is a step by the Authority towards light touch regulation. However, further
moves towards a light-touch regulatory framework are dependent upon the improvement in QoS
performance by the service providers so that consumer complaints related to network issues are reduced
and addressed in a time-bound manner. The present status of consumer complaints, as provided by the
service providers, may be seen in Table-1, does not indicate any scope for further deregulation.

Access (Wireline) Services: The QoS parameters for Access (Wireline) services are in line with the

present regulations, except for the following revisions, which were also mentioned in the CP:

(@) Fault incidence i.e., number of faults per 100 subscribers has been revised from <7 to <5
considering the criticality of the services dependent on wireline connectivity, centralized
monitoring and management of faults and RoW reforms undertaken by the Government.

(b) Further, in the consultation paper, there were four parameters for fault repair like (i) Fault repair
by next working day in Urban areas (=85%), (ii) Fault repair within five days in Urban areas
(100%), (iii) Fault repair by next working day in rural and hilly areas (>75%) and (iv) Fault repair
within seven days in rural and hilly areas (100%).

However, in the final regulation, only two parameters are retained i.e. (i) Fault repair by the next
working day with a benchmark of > 85% and (ii) Fault repair within three working days with a
benchmark of >99%. Thus, 50% of the parameters related to fault repair have been deregulated for
the access wireline services.

(c) Insummary, the number of parameters in the compliance and reporting list has been reduced from
15 to 13 for wireline access services.
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(iii)

(iv)

(v)

(vi)

Access (Wireless) Services: Similarly, with an aim to transit towards light-touch regulations, the QoS
parameters under access (wireless) services have also been reviewed by the Authority and parameters
like SDCCH Congestion, Traffic Channel congestion and Messaging have been shifted for monitoring
and compliance by the service provider and reporting to the Authority as the performance against these
parameters has been consistent by all the service providers. However, the performance against these
parameters will continue to be monitored by the Authority without any applicable FD. Further, the
Authority has decided to drop two parameters from the regulations which are related to DCR Temporal
Distribution {CS_QTD(97, 90) and PS_QTD(97, 96)} and PDP context activation success rate for
wireless data service, as proposed in the consultation paper.

All Services: To further simplify the QoS regulatory framework and keep the regulation light touch,
total 9 parameters (3 from access wireline, 3 from access wireless and 3 from broadband services) have
been removed from the list of monitoring as proposed in the draft regulations. Further, common QoS
parameters related to customer service have been prescribed for all three services. Service provider
providing both access service (Wireline) and Broadband (Wireline) service shall meet the benchmarks
for QoS parameters related to customer service aggregated for both the services. Instead of two separate
parameters for pre-paid and post-paid related to Metering and Billing accuracy, the Authority has
decided to combine these two parameters into one. Similarly, instead of two benchmarks for resolution
of complaints, only one benchmark has been prescribed. All these steps will simplify the compliance
and monitoring at the end of service provider.

As regard to service providers’ request for providing a glide path to provide time for bringing
improvements in the network or upgradation, the Authority has considered the same and provided
suitable glide paths for the transition to the benchmarks which have been either strengthened or
introduced as a fresh benchmark. The effective date for the regulations is 1.10.2024 with quarterly
reporting similar to the existing processes. This will enable service providers to switch to new
Regulations without any difficulty. The glide paths have been provided through graded benchmarks
against specific QoS parameters like Cumulative downtime, Worst Affected Cells due to downtime,
Drop Call Rate, Latency (in 4G and 5G network) and Packet drop rate.

With regard to the global reference cited by the stakeholders on QoS regulations, it is important to see
the QoS regulations in overall context rather than citing references selectively. The attention of the
service providers is drawn to the compilation of regulatory approach in two ITU reports namely (a) QoS
Regulation Manual, 201713 and (b) ESTR-KPI-RAN- ‘Key performance indicators (KPIs) for radio
access mobile networks’14. These reports clearly indicate that QoS regulatory framework varies across
countries and are dependent upon overall regulatory ecosystem and prevailing consumer empowerment
framework in those countries. In the countries having strong consumer protection regulations, wherein
service providers and consumers have enforceable service contracts with compensation provisions, the
QoS regulations may be less prescriptive. However, in other countries, the QoS regulations are quite
similar and QoS performance parameters are prescribed as may be seen from ITU reports.

4.3  Create Working Groups on draft QoS Regulation

Input of Stakeholders

Some of the stakeholders submitted that to examine proposed QoS parameters, their impact on reporting &
network services, and the practicality of their implementation; specialized and distinct working groups for
Wireline, Wireless and Broadband services may be created comprising representatives from TRAI & TSPs.
They suggested that this focused, structured approach will help in creating an outcome oriented QoS
framework, out of the consultation process.

Analysis and Conclusion

(@)

(b)

(i)

The Consultation Paper on ‘Review of Quality-of-Service Standards for Access Services (Wireless and
Wireline) and Broadband Services (Wireless and Wireline)’ was released on the TRAI website on 18™
August 2023. Before releasing the consultation paper, the Authority, through its officers concerned, had

13 https://www.itu.int/pub/D-PREF-BB.QOS_REG01-2017

14 https://www.itu.int/dms_pub/itu-t/opb/tut/T-TUT-Q0S-2022-MSW-E.docx
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(i)

(iii)

(iv)

multiple rounds of discussions with various stakeholders and their technology partners both formally
and informally. Observations of the Authority, based on the performance monitoring reports submitted
by the service providers, were also discussed and shared through review meetings. As such all the
stakeholders have been provided ample opportunities to submit their comments, analysis, supporting
data, international benchmarks, or standards. Further, the QoS regulations are not being introduced for
the first time and has already been in place for more than two decades.

Also, the timelines for submission of comments and counter comments were extended by the Authority
three times on the request of stakeholders which provided them with ample time of almost four months
from the date of release of the consultation paper. In addition, the submission of additional comments
was also allowed after the conduct of Open House Discussion on 9™ April 2024.

Based upon the submission by the Access Service (Wireless) providers during OHD, the Authority also
provided an additional opportunity to supplement their submission made in their comments in response
to the consultation paper.

In view of above and considering the fact that multiple opportunities had already been extended by the
Authority to stakeholders for submission of their comments and analysis on the consultation paper, the
Authority is of the view that there is no need to create separate working group.

4.4  No need to change reporting from quarterly to monthly
(a) Input of Stakeholders

(i)

(i)

(iii)

(iv)

v)

(vi)

The stakeholders submitted that telecom services are subject to various external factors and operational
challenges that can lead to short-term fluctuations. Monthly averaging will inadvertently magnify these
transient fluctuations, offering a distorted view of QoS. In their view, adopting a quarterly averaging
approach provides a far more comprehensive picture by smoothing out these temporary fluctuations and
capturing the broader trends in service delivery.

It is also highlighted that the Access Providers with Wireless Access Authorizations in the license in
India are upgrading their networks to 5G. Operations of the existing networks are influenced by
technological upgrades, network expansions, and seasonal variations in demand. Quarterly averaging
aligns with these operational cycles, making it a more pertinent timeframe for assessing the impact of
infrastructure changes and upgrades on service quality.

The stakeholders also suggested that shift from quarterly reporting to monthly reporting will increase
reporting requirements significantly. The effectiveness of simply increasing reporting frequency and
introducing additional benchmarks in enhancing the Quality of Service (QoS) and positively impacting
customers' lives remains uncertain, as it does not directly address the challenges faced by the telecom
industry.

It is also referred that shift raises concerns about its alignment with the principles of Ease of Doing
Business (EODB), a focal point of the Government. The substantial surge in compliance instances
appears incongruent with the government's emphasis on streamlining processes and reducing
bureaucratic hurdles.

The long-term trend analysis supported by quarterly averages facilitates strategic planning and decision-
making in the telecom sector. Monitoring data latency on a quarterly basis empowers Access Service
Providers to address persistent issues, leading to strategic improvements in network infrastructure over
time.

Considering the above, stakeholders suggested that quarterly averaging of QoS parameters would help
TRAI in correctly assessing the QoS trends and would help in taking more informed decisions.
Therefore, it was submitted that TRAI should continue with the present practice of quarterly averaging.

(vii) One of the stakeholders submitted that the shift from quarterly to monthly reporting is considered highly

beneficial in the telecom service industry due to several reasons including enabling quicker
identification of trends and issues. This increased frequency is also seen as facilitating faster decision-
making, improved performance monitoring, enhanced forecasting accuracy, increased accountability
among stakeholders, better investor relations, and a potential competitive advantage.
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(viii) One of the stakeholders submitted that the external factors are considered to contribute to variations in

service quality and require continuous adaptation and innovation to deliver consistent services amidst a
complex and dynamic operating environment.

(b) Analysis and Conclusion

(i)

(i)

(iii)

(iv)

v)

(vi)

TRAI has been closely monitoring the performance of service providers against the QoS benchmarks
through Performance Monitoring Reports (PMRs) submitted by service providers. It has been observed
that even with the technological advancement in the field of telecommunications and advancement in
performance management tools, the QoS experienced by the end consumers remains a key concern,
despite such QoS requirements being supported by technology standards. Even with widespread
coverage of 4G and 5G networks in the country (80% of the base stations are 4G/5G base stations),
there are increasing number of complaints of call drops, call muting, low data throughput etc. though
the service providers are meeting the quarterly QoS benchmarks. The extent of network issues is also
reflected in the share of mobile network complaints provided in Table-1.

The issues related to QoS may not get adequately reflected in the quarterly PMRs due to long
performance assessment periods. Further, quarterly reporting may also result in degraded QoS in certain
areas over a long duration in a month which may get compensated with improved or normal QoS
performance in other months or weeks of the quarter. The impact of the averaging effect is especially
important for the quality of mobile services which serve a very large subscriber base of more than 116.7
Crore (as on 30" April 2024).

Upon detailed analysis of quarterly PMRs submitted by the service providers, the Authority has noted
that due to the long performance assessment period of a quarter and further averaging over a large
Service Area, the real issues related to QoS are not reflected adequately in the quarterly performance
reports.

It is further noted that the performance reporting for network-related parameters of mobile services was
already being provided monthly before the amendment in the regulations in 2017.

In view of the above, the Authority is of the opinion that granular QoS performance monitoring of
Access (Wireless) services i.e. at monthly level is essential for reflection of true performance and the
protection of interest of the consumers. The mabile consumers constitute almost 97.15 % of the total
consumer base as on 30" April 2024, as given in Figure 4.

Figure 4: Wireless and Wireline Telephone Subscribers as on 30" April 2024

2.85%

B Wirless H Wireline

Further, considering that overall share of wireline subscribers in total telecom subscriber base is quite
low and there is a need to encourage investment in the wireline domain by way of enabling ease of
doing business, the Authority has decided to continue quarterly performance reporting for Wireline
(Access) and Broadband (Wireline) services. However, the fault rectification related parameters for
wireline services have been made more stringent.
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45

QoS performance monitoring and reporting should be at LSA level and not at State, UT, or District level
(a) Input of Stakeholders

(i)

(i)

(iii)
(@)

(b)

(©)

Many stakeholders submitted that the vast network in India is created based on the LSA-based licensing
framework. TRAI’s regulations therefore must also be consistent with this licensing regime. Any
regulatory intervention inconsistent with India’s licensing regime will risk causing complexities and
implementation challenges.

The stakeholders also submitted that the Authority should collect reports as per settled licensing
structure i.e. LSA wise from the TSPs and may consider deploying artificial intelligence (Al) based
tools at its end to convert the reports to more granular levels, if desired, instead of burdening the service
providers with multiplicity of reporting.

The other major comments include-

Compliance assessment at State-UT level is contrary to Licensing framework: It is legally as well
as technically not possible to measure, report and comply with QoS parameters on a State-UT level
basis. There would be complicated scenarios like Haryana state being covered through 3 LSAs i.e.
Haryana, Punjab and Delhi.

Multiple compliance instances/ FD against a QoS parameter in a single LSA: For example, in case
of Madhya Pradesh (MP) LSA, if a TSP is found non-compliant for a specific parameter in states like
MP as well as MP LSA, it is bound to attract double FD, both for the state as well as LSA.

Huge increase in Compliance Instances (i) 22 geographies (22 LSAs) for compliance becoming 58
geographies (22 LSAs + 36 State/UTs), (ii) Quarterly assessment to Monthly assessment (3 times) and
(iii) new parameters for compliance/monitoring, will lead to huge multi-fold increase in number of
compliance instances as well as reporting requirements. This would lead to huge increase in compliance
instances and reporting instances being put on the TSPs, that too without any detailed study or surveys.

(b) Analysis and Conclusion

(i)

(i)

(iii)
(iv)

v)

Averaging over a large service area, especially consisting of more than one State or Union Territory, is
another reason due to which QoS performance in some states or districts get averaged out with
somewhat better performance in other States under present QoS framework. This averaging effect may
result in continuous poor QoS in certain districts or in a smaller State despite the service providers
meeting prescribed benchmarks at authorized service area level. To enable granular insight of QoS being
delivered by the service providers, the draft regulation proposed monitoring of performance at LSA and
State/UT level. Further, the draft regulation also proposed that the Authority may also monitor QoS
performance at the district level.

Most of the ICT-based schemes of the Central Government or Schemes launched by the State/ UT
Governments are state-centric. Such ICT schemes are being implemented at the State/ UT level,
therefore there is a need to ensure consistency in the availability and accessibility of good quality of
services across all States/ UTs. Additionally, many of the States are also taking proactive measures to
facilitate service or infra providers to create IT infrastructure in their states. Monitoring of the services
at the State/UT level empowers such States/UTs to arrive at logical and informed decisions.

The Authority is of the opinion that the granular level reporting of key QoS performance parameters is
essential to identify the areas with degraded QoS where service providers need improvement.

The Authority has considered two options for increasing the granularity of monitoring and reporting (a)
the service providers provide State/UT level performance reports or (b) service providers provide
granular performance of important QoS parameters in service area level reports through which
performance across geographies may be analyzed as suggested by the stakeholders. Accordingly, the
Authority has decided to get more granular information in respect of a few important parameters, which
are discussed in subsequent analysis.

Therefore, considering the request of the service providers the Authority has decided to continue QoS
performance monitoring at LSA or service authorization area level. However, the granularity level of
reporting shall be specified in the reporting data templates against specific parameters. The service
providers are required to develop a mechanism for online sharing of such granular data to the Authority
for further analysis at the Authority’s end. However, if need arise, the Authority may also seek QoS
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4.6

4.7

4.8

performance reports for certain QoS parameter(s) for specific State(s) or Union Territory(ies) or
district(s) for a specific purpose and period in accordance with the provision of regulation 13(2).
Roll out obligations and its impact on Quality of Service.
(a) Input of Stakeholders
Some of the stakeholders submitted that any coverage beyond the minimum roll-out obligations is done by the
Network Service Providers based on their business case. However, in many cases, coverage is proliferated to
achieve the Government’s objective of Digital Inclusion even with minimal revenue potential. Any excessive
regulations, with stringent benchmarks and steep FDs may have an adverse impact on such rollouts.
(b) Analysis and Conclusion
The Authority agrees with the view that rollouts are critical for the proliferation of network coverage to include
all segments of society for their digital empowerment. As such service providers are encouraged to spread
their networks to include populations and geographies seamlessly. At the same time, service providers are
also required to ingrain the quality-of-service aspect while designing and implementing the networks, so that
telecom networks have universal coverage and deliver meaningful connectivity to support services subscribed
by the consumers.
Benchmarks proposed in draft regulation are unachievable
(a) Input of Stakeholders
Some of the stakeholders submitted that the parameters had been made so stringent that may render service
providers non-compliant against various benchmarks. This may result into financial disincentives to the
service providers. The service providers emphasized that the regulations should rather encourage service
providers to improve QoS through investments in the networks.
(b) Analysis and Conclusion
The Authority has considered all the relevant aspects of QoS including but not limited to (i) global standards and
corresponding QoS benchmarks (ii) network technologies mix in the mobile network of the country (iii)
contribution of network complaints in overall subscriber complaints and (iv) present performance against the
existing benchmarks. Service providers did not submit any supporting data or analysis to justify their
comments/ submissions. Accordingly, the benchmarks have been finalized by the Authority after taking
holistic perspective and analysis based on the performance data provided by the service providers. The
analysis or justification for the revision of performance benchmarks has been provided against relevant QoS
parameters in subsequent sections of this EM.
Regulatory Impact Analysis (RIA)
(@) Input of Stakeholders
Some stakeholders submitted that there should be a regulatory impact analysis (RIA) exercise to determine the
need for a QoS Regulation overhaul. RIA is a systemic approach to assess the positive and negative effects
of proposed and existing regulations.
(b) Analysis and Conclusion
(i) TRAI Act, 1997 mandates the Authority to ensure the quality of service to protect the interest of the
consumers of telecommunication services. Accordingly, TRAI had laid down three regulations, as
detailed in para 2.1 above, prescribing standards for Quality of Service (QoS) parameters of various
telecom services.

(if) These regulations have been amended from time to time to incorporate emerging changes due to the
introduction of new technologies and consumer requirements. The regular revisions in the regulations
are essential to meet consumer expectations and to support emerging services and applications riding
on telecom services.

(iii) The benchmarks have been finalized by the Authority by taking a holistic perspective including the
performance data provided by the service providers.

(iv) The impact analysis of parameters on the quality of service has been undertaken by the Authority based
on the outcome of the compliance reports against previous regulations, gap analysis between
compliance reported and ground-level performance at a more granular level, field measurements and
Audits, and consumers’ complaints.
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5.
5.1

5.2

Specific input on Regulation(s), Analysis and Conclusion

Short title, commencement and application (Regulation 1)

(a) Input of Stakeholders

Some of the stakeholders suggested that revised QoS regulations should be implemented at least five years after
notification, to allow for adequate preparation. They argued that the proposed regulations are currently not
feasible to implement, and these require radical changes which cannot be fully comprehended at this stage.
Immediate implementation could disastrously impact networks and customer services, potentially leading to
the withdrawal of older technologies like 2G, affecting millions of subscribers. Stakeholders urged for a level
playing field among stakeholders or less stringent frameworks for Telecom Service Providers (TSPs), noting
the absence of Quality of Service (QoS) regulations for both Internet Telephony and Over-The-Top (OTT)
communication services.

(b) Analysis and Conclusion

Stakeholders have made generic and sweeping comments without providing relevant data in support of their
arguments while seeking 5 years to implement the regulation. Above comments seem to have been submitted
without any comprehensive study of the consultation paper. However, the Authority has decided that the
regulations shall come into force with effect from 1% October 2024. Apart from that the Authority has also
decided to give additional time of six months for changing reporting frequency from quarterly to monthly in
respect of Access (Wireless) service. In addition, the Authority has decided to provide a glide path upto two
and half years in a phased manner for certain parameters. The QoS regulations are applicable to the service
providers as specified in the Regulation in line with the mandate provided in TRAI Act, 1997 as amended
from time to time.

QUALITY OF SERVICE PARAMETERS FOR ACCESS SERVICE (WIRELINE) (Regulation 4)

The service provisioning and fault repair parameters are similar in nature for Access Service (Wireline) and Broadband

521

(Wireline) services. The draft regulation in the consultation paper proposed common parameters for both services.
However, considering the distinct service requirements and separate licensing framework for wireline access
services and broadband services, the Authority has prescribed the parameters and benchmarks under relevant
regulations separately. Further, since the customer service-related parameters are similar for Access Service
(Wireline), Access Service (Wireless), and Broadband (Wireline) services, accordingly the same have been
clubbed together to simplify the compliance requirements. The parameters with benchmarks for Access Service
(Wireline) are provided in regulation 4; for Access Service (Wireless) in regulation 6 and 7, while for the
Broadband (Wireline) services these are provided in regulation 9. Customer service-related parameters for all three
services are provided in regulation 10. The analysis of inputs received from the stakeholders, on service
provisioning and fault repair is covered in the following paras.

Provision of service within 7 working days of payment of demand note by the customer {Access (Wireline)
and Broadband (Wireline)}

(a) Input of Stakeholders

(i) Few stakeholders submitted that, at present, both wireline and wireless services are provisioned only on
a demand basis and subject to technical feasibility. Therefore, there is no need to monitor or report this
redundant parameter. This parameter should be removed from monitoring and reporting.

(if) Further, it has been suggested that in case the Authority wishes to continue to monitor this parameter,
the benchmarks should be kept in line with the existing benchmark. One stakeholder has suggested that
it should be 10 working days for broadband services in view of the following challenges-

a) Challenging terrain,
b) Local public issues / holidays,
c) Access issues / non-availability of customers,
d) Last mile connectivity issues,
e) Unplanned holidays declared by local authorities,
f) Catastrophic weather
(iif) Some stakeholders suggested that the benchmark should be reduced to 95%. As there can be some

exceptional cases where the loop length is high particularly in rural areas.
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(iv)

One stakeholder suggested that this parameter should not apply to connectivity solutions given to
enterprise customers under wireline. An explicit clarification to this extent, should be provided by
TRAL

(b) Analysis and Conclusion

0]

(i)

It has come to the notice of the Authority that sometime after collecting payment against demand note,
service providers do not provision the service timely. Timely provision of service, after collecting the
payment against the demand note, is the first and most important experience of quality of service by the
subscriber. Therefore, service provider should raise the demand note only after checking technical
feasibility and other dependencies that may affect timely provisioning of the service.

This parameter is under monitoring by the service providers for wireline services in present regulations.
However, the performance of Broadband (Wireline) service providers, as reported in the performance
monitoring reports, is as follows:

Table-2: Performance of Broadband (Wireline) service providers against QoS parameter ‘Percentage

of connections provided within 15 days of registration of demand’

PMR for No. of No. of PMRs No. of PMRs No. of Total PMRs
Quarter PMRs with > 95 with > 98 PMRs
Ending with < and < and with
95% 98% <100% 100%
connec connectio connectio connecti
tions ns ns ons
provid provided provided provide
ed within 15 within 15 d within
within days days 15 days
15
days
March, 2023 0 1 0 123 124
June, 2023 0 1 0 127 128
September, 2023 0 1 0 130 131
December, 2023 0 1 0 137 138
March, 2024 0 0 0 137 137

(iii)
(iv)

v)
(vi)

It is evident from above table that the service providers are already provisioning service within 15
working days which includes the assessment of technical feasibility.

In the Consultation Paper, benchmark for this parameter is proposed at 100% after the payment of the
demand note.

However, considering the scenarios highlighted by the stakeholders, some of which are not under the
control of the service providers, the Authority has revised the proposed benchmark to >98% for both
access service (wireline) and broadband (wireline) services. In cases where the service providers do not
issue demand note(s) before provisioning of service, the reference date for provisioning of service shall
be reckoned with from the date of issue of work order for service provisioning.

Also, timelines for provisioning of service are revised from within 7 days to within 7 working days to
provide sufficient time for installation of wireline connections.

Provisioning of service to enterprise customers may be excluded while computing the performance
against this parameter, provided provisioning of service is included in the Service Level Agreement
signed with the respective customer.

5.2.2 Fault incidences (No. of faults per 100 subscribers) {Access (Wireline) and Broadband (Wireline)}

(@)
(i)

Input of Stakeholders

Many stakeholders suggested that the benchmark for wireline services should be aligned with the
current wireline service benchmark, which is set at <7 in present regulations as against the proposed
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(i)

benchmark of < 5. As per stakeholders, this is required due to various challenges beyond TSPs control
like challenging terrain, local public issues, access issues, last mile connectivity issues, electrical
breakdown issues, fiber cuts.

One of the stakeholders submitted that this parameter was never part of the current QoS regulations for
broadband services and has been introduced afresh and requested the Authority not to introduce this
parameter to Broadband service providers.

(b) Analysis and Conclusion

(i)
(i)

The existing benchmark against fault incidence rate is <7 for Wireline. Presently, no similar parameter
is prescribed for Broadband (Wireline) service.

The fault incidence per 100 subscribers provides an objective measure of the quality of access network
and installation practices followed by the service provider. Therefore, the service providers are
encouraged to follow the ‘quality by design’ approach for design and implementation of their network
considering QoS as their differentiating factor. This parameter is equally important for the broadband
services.

(iii) The present performance of the wireline service providers against this parameter is summarised below:
Table-3: Performance of the Wireline service providers against Fault incidences parameter

PMR for Quarter PMRs with Fault |PMRs with Fault 'MRs with Fault |Total PMR
Ending Incidence <5 Incidence >5 Incidence >7
and <7
flarch, 2023 97 9 0 106
une, 2023 97 10 0 107
eptember, 2023 99 10 0 109
ecember, 2023 103 0 109
flarch, 2024 102 0 109

(iv) It is noted by the Authority that the fault incidence of less than 5 per 100 subscribers is already being

v)

achieved by the service providers in more than 90% service areas.

The consumer dependency on broadband services has increased considerably during recent times
especially in post Covid era. Further, the Government has also taken a series of measures to streamline
the process of getting right of way (RoW) permissions which is essential for the maintenance of the
wireline network. In view of the above, the Authority does not find any merit in changing this parameter
for both the wireline services.

5.2.3 Fault repair by next working day {Access (Wireline) and Broadband (Wireline)}

Input of Stakeholders

Some of the stakeholders submitted that there are several other practical problems faced by operators at the time
of fault repair, and sometimes leads to more than 15 days. For example: customer availability at home,
repeated rescheduling of appointment by the customer, delay in permission for digging, cable theft/ burnt,
approval time to procure the material. Considering above constrains there should not be any rent rebate.
Analysis and Conclusion

(@)

(b)

0]

In the consultation paper, there are four parameters proposed for fault repair, for both services, as given
below
Table-4: Proposed parameters for fault repair in Consultation Paper

Fault repair by next working day in Urban areas >85%
Fault repair within five days in Urban areas 100%
Fault repair by next working day in rural and hilly areas >75%
Fault repair within seven days in rural and hilly areas 100%
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(i)

In order to reduce the number of parameters to ease out compliance, the Authority has decided to keep
only two parameters for fault repair i.e. (a) Fault repair by the next working day with > 85% benchmark
and (b) Fault repair within three working days with > 99% benchmark for both the services.

(iii) Here, itis clarified that for assessing the performance against these parameters number of working days

taken to rectify a fault shall be counted. However, for computing the applicable rent rebate, delay will
be counted in number of actual days and not working days.

5.2.4 Fault repair within three working days {Access (Wireline) and Broadband (Wireline)}
(a) Input of Stakeholders

0]

(ii)

Some of the stakeholders suggested that the benchmarks against this parameter should be set at a level
of 95% restoration within 7 working days. This adjustment acknowledges the practical challenges that
may hinder achieving 100% compliance within specified time limits. Most of these challenges extend
beyond the control of TSP. Some challenges are unavailability of customers, unplanned holidays
declared by local authorities, catastrophic weather.

It is also highlighted by stakeholders that in a competitive environment, it remains crucial for service
providers to expedite service restoration for their consumers. However, stringent benchmarks that are
technically impossible to achieve consistently, given the highlighted challenges, may result in increased
compliance costs or potential non-compliance with the benchmarks. Setting the benchmark at 95%
restoration within 7 working days strikes a balance between expeditious service recovery and the
practical realities faced by the service providers.

(b) Analysis and Conclusion

(i)

(i)

The present regulation provides that 100% wireline faults should be rectified within 5 working days in
urban areas and 7 working days in rural and hilly areas. To simplify the monitoring by the service
providers and reporting thereof, the Authority has decided to have common benchmarks for urban and
rural areas, while considering the challenges in rectification of faults in some areas. Accordingly, the
benchmarks have been revised to > 99% in place of 100% for access (wireline) services.

The present regulation for broadband service provides for 99% fault repair within 3 days irrespective of
urban or rural areas. The performance of the broadband service providers against this parameter, with
benchmark of 99% fault restorations within 3 days, in last few quarters is given below:

Table-5: The performance of the broadband service providers against Fault repair within three working days

parameter
PMRs of Quarter No. of service providers No. of service providers | Compliance (in
ending complying the not complying the percentage)
benchmark (99% in benchmark (99% in
3 working days) 3 working days)
March, 2023 123 1 99.19%
June, 2023 127 1 99.22%
September, 2023 130 1 99.24%
December, 2023 135 3 97.83%
March, 2024 136 1 99.27%

(iii) Based on the above analysis, increasing subscriber dependence on telecom services in day-to-day life

and the present compliance level by broadband service provider, the Authority is of the view that the
parameter and benchmark for wireline access services and wireline broadband services should be same.
Accordingly, > 99% of the faults should be restored within 3 working days. In case of any delay in

restoration of fault, within 3 working days, service provider is required to provide rent rebate to the
respective subscriber as per the provision of the regulations.

5.2.5 Mean Time To Repair (MTTR)
(a) Input of Stakeholders
Some of the stakeholders submitted that the existing parameters and the benchmarks should continue on a
quarterly basis.
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5.2.6

5.2.7

5.2.8

529

(b) Analysis and Conclusion
The Authority has agreed to the submission and the parameter is required to be complied on quarterly basis.

Point of Interconnection (POI) Congestion (90™ percentile value)
(a) Input of Stakeholders

(i) Some of the stakeholders submitted that this should be only for monitoring purposes. No need to include
this parameter in reporting, as TSPs are actively monitoring and reporting Points of Interconnection
(Pol) congestion.

(if) One of the stakeholders stated that presently POIs are common for Wireline and Wireless networks
between private access service providers. Accordingly, this parameter would not apply separately for
wireline and wireless.

(b) Analysis and Conclusion

(i) The Pol is an important interface which affects the quality of service and therefore needs continuous
monitoring at the service provider end. In the case of Pol congestion, it is not possible to make calls to
another network which seriously affects QoS and consumer experience.

(ii) In the consultation paper, this parameter was for monitoring and reporting to the Authority (regulation
4). However, considering the importance of the parameter and dropping of parameter ‘Grade of Service’
from the regulation, the Authority has decided that this parameter will be complied as per the prescribed
benchmark.

Registration of demand for new wireline connection irrespective of technical feasibility

(@) Input of Stakeholders

Some of the stakeholders said that it should not be considered as part of QoS KPIs to be monitored & reported.
This requirement will only increase compliance burden without significantly benefiting the consumers

(b) Analysis and Conclusion

Considering the feedback from the stakeholders, the Authority has decided to drop this parameter from the
regulation.

Requests for Shift of Telephone Connection to be attended within three days

(a) Input of Stakeholders

(i) Some of the stakeholders submitted that this parameter should not be considered as part of QoS KPIs
to be monitored & reported and that the Authority should continue to include this parameter as part of
the perception of service parameters.

(i) One of the stakeholders stated that this should be left for the market forces to decide.

(b) Analysis and Conclusion

The shifting of the telephone connections was an important aspect in the era of waiting lists. Now the telephone
connections are provided on demand wherever it is technically feasible. Subscribers are free to apply for
shifting or seek refund of deposit as per their requirements. The Authority has already prescribed the
benchmark for refund of security deposits, if any. In view of the present scenario and for simplification of
the regulation, the Authority has decided to discontinue the monitoring of this parameter.

Grade of Service (a) Junctions between local exchanges (b) Outgoing junctions from Trunk Automatic

Exchange (TAX) to local exchange(c) Incoming junctions from local exchange to TAX (d) Incoming or

outgoing junctions between TAXs

(a) Input of Stakeholders

(i) Some of the stakeholders submitted that this parameter should not be considered as part of the QoS
parameters to be monitored & reported.

(ii) The stakeholders have further submitted that the telecommunication industry has seen notable progress
with the widespread adoption of all IP-based networks and advanced infrastructure, significantly
enhancing the flexibility and capabilities of telecom networks. Network architecture shifts to IP-based
systems, diminishing the relevance of traditional parameters like "local exchanges". Consequently, the
necessity of adhering to the conventional parameters has become increasingly obsolete.



[|TT HI—g@TE 4] BIESEEIRISEE S RIEIEU 145

(iii) It is also suggested that consideration should be given to aligning the applicability of this parameter
with the diverse network architectures deployed by various service providers. This approach accounts
for the fact that some telecommunication networks may still rely on legacy infrastructure and have not
completed the full migration to all-IP networks.

(b) Analysis and Conclusion
Considering the technological development and diminishing concept of ‘local exchanges’ due to flat charging
irrespective of distance and the fact that the performance of POls is already covered under QoS parameters,
the Authority has considered the request of the stakeholder for dropping the parameter. Accordingly, the
parameter has been dropped from QoS monitoring.
53 QUALITY OF SERVICE PARAMETERS FOR ACCESS SERVICE (WIRELESS) (Regulation 6)
5.3.1 Availability of service wise geospatial coverage map on service provider’s website for percentage of working
cells
() Input of Stakeholders

(i) Multiple stakeholders submitted that this parameter should be removed. In case it is retained, there
should be no benchmark and assessment period should be left to the discretion of TSPs. The
stakeholders also highlighted that challenges in maintaining accurate geospatial service coverage maps
include the complexity of ensuring 100% accuracy, operational difficulties in updating maps within
strict timeframes, potential misinterpretation of coverage information, slow loading times for large
maps, and discrepancies between map data and actual network status. As per them, given these
challenges, mandating such maps on service providers' websites as part of QoS mandates may not be
feasible.

(i) Two stakeholders submitted that this parameter is already part of NIA, 2022 issued by DoT. Relevant
extract of NIA, 2022 is as follows:

“To keep the customers informed about 5G roll out, the TSPs shall publish the network deployment map on
their website depicting the areas where the services have been launched using 3300 MHz & 26 GHz
bands.”

They further submitted that it would not be right if the same topic is regulated by both Licensor and TRAL.

(iii) Few stakeholders submitted that Tarang Sanchar portal has details of all the sites of the service providers
which can be accessed by the individuals for locating sites in any area.

(iv) Some stakeholders said that the decision to share such specific and salient data should be left with the
concerned operator as confidentiality/ commerciality is involved.

(b) Analysis and Conclusion

(i) Information on mobile network coverage is important from the perspective of QoS. One cannot expect
good QoS in a non-coverage area.

(ii) The availability of a service wise geospatial coverage map on the service provider’s website will help
consumers to make informed decisions. Further, it also provides broader boundaries for QoS
expectations by the consumers. An informed consumer is always beneficial to the service provider to
manage complaints more efficiently.

(iii) The mobile network coverage maps are not only useful for consumers but will also provide status of
telecom coverage across the country, which can be used by Central and State Governments for planning
various e-enabled services. This will also enable evidence-based data driven evaluation of requirements
of any regulatory or policy intervention, if needed.

(iv) Globally, many countries have introduced geospatial mobile and fixed line service coverage maps for
the benefit of consumers. Federal Communications Commission (FCC), USA has mapped15 telecom
infrastructure including fixed and mobile coverage even at the household and business area level.
Service providers in the USA have published their network coverage maps on their websites16.

15 https://broadbandmap.fcc.gov/home
16 https://www.t-mobile.com/coverage/coverage-map
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v)

(vi)

(vii)

Similarly, the regulator in Francel7 has made the geospatial service coverage maps available to the
consumers on a website on which key QoS performance parameters are also published periodically.
Concerning the remark of stakeholders that this parameter is already part of NIA, 2022 issued by DoT,
it is noted that NIA, 2022 only prescribes network deployment maps in respect of 5G. Whereas, this
parameter requires mobile network coverage maps of all technologies. Thus, NIA requirements may not
be useful for all segments of the customers. However, service provider is free to upgrade their existing
systems to meet this or both the requirements i.e., NIA and regulations.

Accordingly, in line with global trends and to empower consumers, the Authority has decided to
introduce this parameter in the regulation for compliance. However, considering the challenges
mentioned by the service provider, the Authority has provided sufficient time for compliance of this
parameter. Further, service providers will be required to update the maps maximum within three months
to reflect the changes in mobile network coverage as prescribed in the measurement methodology.
Each service provider shall also make required secure Application Programmable Interfaces (APIs)
available to TRAI to be used by the central platform of TRAI for the presentation of a unified geospatial
service coverage map at the pan-India level, as and when required.

(viii) The service providers are free to use network analytics, physical or virtual drive tests or crowdsourcing

(ix)

x)

methods for the generation and updation of geospatial coverage maps.

The coverage maps are meant to provide network coverage related information to the consumers. The
coverage maps are representative maps in given conditions and are not directly linked to network
performance which depends upon several factors including consumer’s location, number of consumers
latched in the cell, load on the website/ application being accessed etc. The performance of the network
shall be monitored as per other QoS parameters prescribed for wireless access service.

It is noted that the mobile network coverage also varies with cell loading. Therefore, the coverage maps
shall be drawn considering the prescribed minimum signal strengths for different services
(2G/3G/4G/5G) at the cell edges with minimum 50% cell loading.

5.3.2 Cumulative downtime (Cells not available for service) & Worst Affected Cells due to downtime
(a) Input of Stakeholders

(M)

(ii)

(iii)

The stakeholders submitted that this parameter should not be captured at the cell level, rather the existing
BTS level parameter should continue. Further, stakeholders have also stated, without any supporting
global benchmark or analysis, that they do not agree with the monthly submission and suggested that
the existing parameters and the benchmark of < 2% should continue on a quarterly basis.

Some of the stakeholders submitted that cellular wireless technology relies on overlapping coverage
through multiple cells. In matured networks, BTS densification enhances coverage and capacity,
ensuring uninterrupted coverage for users even if a single cell goes down. Most BTSs cater to multiple
technologies and frequency bands, so a single-cell outage doesn't necessarily lead to coverage loss.
Therefore, measuring network availability at the cell level may not accurately reflect the consumer
experience. The proposed reduction in network availability standards from 2% to 1% deemed too
stringent and doesn't account for outages which can occur due to factors beyond TSPs' control, like
power cuts, fiber cuts, and maintenance access issues. Such changes would unfairly label TSPs as non-
compliant, despite their networks being currently compliant.

One of the stakeholders submitted that Cell-level parameters are considered valuable for regulatory
purposes as they provide detailed and localized insights into network performance and compliance.
These insights enable regulatory authorities to enforce requirements, monitor operator compliance, and
promote the delivery of high-quality telecommunications services to consumers.

(b) Analysis and Conclusion

0]

Network availability is an essential requirement of QoS. Poor network availability not only impacts the
QoS directly in the served coverage areas but also affects the performance of nearby cells due to
overloading of neighboring cells and therefore may result in network coverage holes and call drops.

17 https://monreseaumobile.arcep.fr/
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(i)

(iii)

(iv)

v)

(vi)

(vii)

More than 34 lakhs base stations of different technologies are installed at around 8.5 lakhs unique
locations in the country. Urban areas have multiple nodes in different bands operating from one location
of the tower. In rural and remote areas, the situation may not be the same.

During the audit of the performance monitoring report (PMR) submitted by service providers, it came
to notice that service providers are adopting different definitions for ‘Base Station” while computing the
performance against these two parameters. As per some of the service providers, all cells of different
technologies and frequencies working at a single physical location constitute one ‘Base Station’. In such
situations, even if a single cell is working, out of as high as 16 cells installed at one physical location,
then the service provider considers such ‘Base Station’ as working. While some service providers are
considering all cells of one technology (2G/ 3G/ 4G) as one ‘Base Stations’. In this way, performance
submitted by different service providers against these parameters has wide variation. Figure 5 given
below, presents comparative performance of four service providers in Himachal Pradesh LSA for one
year against the parameter ‘Base Station Accumulated Downtime’. It shows that three service providers
have similar performance whereas one service provider has different performance, though all are
meeting the benchmark. One of the main reasons for such diverse performance among service providers
could be adoption of different definitions for ‘Base station’ by different service providers.

Figure-5: Base Station Accumulated Downtime (HP LSA)
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The stakeholders also submitted that telecom towers are strategically placed to overlap coverage areas
and that the overlap ensures that if one cell goes down, the adjacent cells can cover the affected area. In
this regard, the Authority is of the view that deployment of multi-base stations is done to meet capacity
requirements and overlaps of cell coverage areas are defined for smooth handover for continuity of the
services without any breaks or call drops. As such overlapping of cells is not a substitute for cell outages
and consequent load takeover.

In fact, cells of a base station form part of the access network and provide network connectivity to the
end consumers. Therefore, the cell availability in the access network is the most essential requirement.
Further, a cell is a uniquely identifiable element in the mobile network for measuring the availability of
service.

Considering that Base Station is a configurable parameter by the service provider as per their network
monitoring and management practices, one option could be to prescribe common criteria for
configuration of base stations in the network to bring uniformity across the service providers. However,
this may impact the operation and management practices of individual service providers adversely and
may also increase the compliance burden. Therefore, the Authority has not considered this option.

As there is no standard definition for ‘Base Station” and cell have a unique identification across different
technologies, the Authority decided that performance of these two parameters shall be measured
on a network element whose identity is well defined i.e., cell basis instead of ‘Base station’ basis.
This will enable parity in comparison of network availability performance of different service providers
on the common measurement criteria.
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(viii) The stakeholders have submitted that the reduction in network availability standards from 2% to 1% is
deemed too stringent and doesn't account for factors beyond TSPs' control. However, the service
providers have not provided supporting data or analysis against this proposed parameter with comments
to substantiate their point.

(ix) The analysis of the performance of the service providers against the present benchmark of ‘Base Station
Accumulated downtime’ across LSAs is summarized below:
Table-6: Service provider wise percentage of LSAs meeting the benchmark of Base Station Accumulated downtime

TSP BS accumulated |QE Jun'23 |QE Sept'23 |QE Dec'23 | QE Mar'24
downtime
<1% 95.5% 100.0% 100.0% 100.0%
TSP-1 1- 1.5% 4.5% 0.0% 0.0% 0.0%
> 1.5% 0.0% 0.0% 0.0% 0.0%
<1% 40.0% 40.0% 35.0% 45.0%
TSP-2 1- 1.5% 30.0% 25.0% 25.0% 20.0%
> 1.5% 30.0% 35.0% 40.0% 35.0%
<1% 100.0% 100.0% 100.0% 100.0%
TSP-3 1-1.5% 0.0% 0.0% 0.0% 0.0%
> 1.5% 0.0% 0.0% 0.0% 0.0%
<1% 95.5% 100.0% 100.0% 100.0%
TSP-4 1- 1.5% 4.5% 0.0% 0.0% 0.0%
> 1.5% 0.0% 0.0% 0.0% 0.0%
<1% 95.5% 95.5% 100.0% 100.0%
TSP-5 1- 1.5% 4.5% 4.5% 0.0% 0.0%
> 1.5% 0.0% 0.0% 0.0% 0.0%

(X) From the above table, it may be seen that TSPs are already having network availability more than 99%
in 95.5% LSA (except one TSP). This indicates that certain LSAs might be suffering due to higher
benchmarks at present. Even with the revised parameter to be measured at the cell level, there should
not be any major impact on the outcome, as with cell level monitoring both numerator and denominator
have similar impact on quantum and thereby percentage variations would be almost in similar
proportion, considering the explanation from the service providers that incidences of only cell level
faults are negligible in the network.

(xi) However, considering stakeholders' submissions, the Authority has decided to revise the benchmark
with a glide path as suggested by the stakeholders. The benchmark for the initial period has been
fixed at the present level i.e. < 2% as per the prescribed measurement methodology. This
benchmark will subsequently be revised to < 1% as per the prescribed time in the regulation. This
will enable sufficient time to the service providers for ensuring compliance against this parameter. Here
it may be noted that ITU-T recommendation G.1028 also provides a benchmark for service availability
at 99% and the network availability is a pre-requisite for service availability.

5.3.3 Percentage of significant network outage (Services not available in a district for more than 4 hours) reported
to the Authority within 24 hrs of start of the outage
(a) Input of Stakeholders

(i) Some of the stakeholders submitted that the introduction of an additional parameter in Quality of Service
(QoS) reporting is deemed unnecessary, especially if it doesn't significantly impact service quality. They
suggested that it should be part of the reporting requirement rather than a QoS parameter, with a
reasonable reporting time of one week. They also pointed out that in compliance with TRAI's Direction
dated 28.03.2023, they are already submitting a significant network outage monitoring report.
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(b)

(i)
(iii)

(iv)

V)

(vi)

Additionally, they emphasized that factors beyond TSPs' control, such as power cuts and fiber cuts,
need consideration before implementing such parameters.

One of the stakeholders submitted that reporting major network outages to TRAI within 24 hours is an
enormous task that demands significant time and effort, potentially distracting TSPs from their primary
goal of restoring service. During an outage, TSPs prioritize restoration and involve multiple teams in
analyzing and addressing the issue, making immediate reporting challenging.

Some of the stakeholders argued against the provision of rent rebate stating that such rent rebate is
technically possible in wireline where services are being provided at a fixed location, whereas, in case
of cellular services, it will not be possible. Mobile nature of cellular services complicates tracking
affected users and calculating rent rebates, with various scenarios making it technically infeasible, such
as users' varying locations and handset statuses. This requirement could also lead to consumer
complaints and discourage TSPs from extending services to areas with inconsistent infrastructure.
Therefore, it is recommended that the provision for rent rebates in cellular networks be dropped.

One of the stakeholders submitted that if the Authority insists on including this parameter in QoS
regulations then the definition of significant outages may be revised to those affecting the entire
consumer base of a revenue district with over 100 sites. Additionally, it recommends excluding LSAs
with challenging terrain from such computations due to various issues hindering network restoration.
One of the stakeholders submitted that without a validated way to understand when end users are
impacted, operators might simply not report the smaller outages in the hope that they go unnoticed.
Consuming and using 3rd party sources of data on outages could be a benefit. Adding the capacity to
utilize 3rd party sources for the tracking and management of outages could be beneficial and lower the
outage resolution time.

Analysis and Conclusion

(i)

(i)

(iii)
(iv)

v)

TRATI’s Direction issued vide no- D-22/1(2)/2023-QoS dated 28.03.2023 mandates the service provider
to report the incidences of major network outages affecting the telecom services to the entire consumers
of arevenue district continuously for a period of more than four hours, within twenty four hours of their
occurrence and root cause of such major network outage with corrective actions taken thereof, within
seventy two hours of restoration of the services.

The quality of telecom service is closely related to the availability of the network. Prior to the issue of
the Direction, there was no parameter to capture details of such network outages which affect a large
number of consumers across a wide area like district or State. Sometimes, TRAI get to know about such
network outages through the media reports or when the complaints are received. Accordingly, the
Direction was issued to get information about major network outages in the country.

Considering that the present exercise is for consolidation of all QoS parameters, this new parameter has
been introduced in supersession of the Direction dated 28.03.2023.

Significant Network Outage (SNO) has been defined as a scenario when access (wireless) service is not
available in a district for more than 4 hours due to any reason. In the present day, when telecom services
have become an integral part of our life, total outage of access (wireless) service in a district for more
than 4 hours is a significant event which affects the entire consumers of the service provider in that
district. Therefore, it is an important parameter in the interest of telecom subscribers. Accordingly, the
Authority has decided to introduce this parameter in the regulation.

Many stakeholders have submitted their concerns regarding giving rent rebate to the subscribers of
access (wireless). In order to address the concerns of the stakeholders, the Authority has decided that
applicable rent rebate/ extension of validity will be given to those postpaid/ prepaid subscribers who are
registered in the affected district. It may be possible that some in-roaming subscribers may also get
affected due to significant network outage in a particular district and may not get the benefit of
applicable rent rebate/ extension of validity, as they are not registered in the affected district. At the
same, there might be few consumers roaming outside the district and their service might not get
impacted due to district outage. Considering, the consumers' right to get the service for which they are
paying/ have already paid, the Authority has decided to keep the process simple so that a majority of
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affected subscribers get the benefit and service providers also make their best effort to restore the
services in time.

(vi) The argument of the stakeholders that ‘keeping provision of rent rebate will discourage TSPs from
extending services to areas with inconsistent infrastructure’ is not understandable. The purpose of
extending the network is defeated if the network is not available for service.

(vii) In pursuance to Direction dated 28.03.2023, only 12 significant network outages have been reported to
the Authority by various service providers during 28.03.2023 to 31.05.2024. All of these except one
outage was restored within a period of 12 hours, remaining one was also restored within a period of 20
hours.

(viii) It is further clarified that TSPs are required to only report the incidence of SNO and are not required to
give root cause analysis immediately while reporting such incidence. At that time their focus should be
only on restoration of services. All analysis including a summary of the root cause is required to be
submitted only after restoration of the outage.

5.3.4 Call Set-up Success Rate

(@)

Input of Stakeholders

The stakeholders have submitted that TRAI, in its consultation paper at para 3.3.2(iv), has acknowledged upon

(b)

analysis of the past few PMRs that all the service providers are having much better performance than the

current benchmark (95%) and in most cases, the benchmark of 98% CSSR has been achieved by the TSPs.

However, the consultation and draft regulation chooses to discourage and disincentivize improved

performance with a more stringent benchmark i.e. 95 % to 98%. It is further submitted that any improvement

in KPI should not be rewarded by stricter benchmarks.

Analysis and Conclusion

(i)  Upon the analysis of the PMRs of the period ending June 2022, September 2022, and December 2022,
it is observed that all the service providers are having much better performance than the current
benchmark. In most cases, the benchmark of 98% CSSR has been achieved by the service providers.
The reason for such a significant improvement in performance may be attributed to the induction of the
latest technologies and the adoption of O&M best practices by the service providers. CSSR significantly
affects QoE of voice services.

(ii) As per the ITU Technical Report ‘ESTR-KPI-RAN Key performance indicators (KPIs) for radio access
mobile networks (2022)’ the median value of the benchmark for call setup success rate, as prescribed
by different National Regulatory Authorities, is 98%.

(iii) However considering the submission of stakeholders, the Authority has decided to introduce two
separate benchmarks. One benchmark shall measure the call setup success rate within the service
provider network with benchmark of 98%. The other parameter shall measure call setup success rate
for all the incoming calls in the service area network from all other service providers' networks,
including the networks of the service area, with the existing benchmark of > 95%. It is pertinent to
mention that Call Set-up Success Rate is a technology agnostic parameter which is applicable to voice
call establishment in Circuit Switched network and Packet Switched network.

5.3.5 Point of Interconnection (Pol) Congestion (90th percentile value)

(@)

Input of Stakeholders

(i) Some of the stakeholders submitted that this parameter should be removed from the proposed regulation.

(i) Some of the stakeholders submitted that this parameter can only be measured within the individual
service provider networks and not between different service providers. Thus, end to end measurement
of this parameter across operators, irrespective of the type of Pol (IP or TDM), is not technically
feasible.

(iii) Itis also highlighted by the stakeholders that the Pols for voice calls are technology neutral and do not
cater specifically to 2G/3G traffic or 4G/5G traffic. Any bifurcation of parameter based on technologies
should be removed from the draft regulation. Hence this parameter should be removed from QoS
reporting. IP POls are still at nascent stage and will increase gradually over next few years as this
involves huge CAPEX involvement.
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(iv)

Stakeholders further submitted that if this parameter relates to transmission link monitoring, then we
would like to submit that there are thousands of transmission links that contribute transport network in
an LSA. Operations and maintenance of these links is routine operational activity, and we believe there
is no need to include this in regulatory framework.

(b) Analysis and Conclusion

0]

Considering the submissions of the stakeholders, the Authority has decided to merge the two different
parameters into one i.e., ‘Point of Interconnection (POI) Congestion (90" percentile value)’ with
benchmark as < 0.5%.

5.3.6 Drop Call Rate (DCR) Spatial Distribution Measure for Circuit Switched (2G/ 3G) network and Packet
Switched (4G/5G and beyond) network

(a) Input of Stakeholders

(M)

(i)

(iii)

The stakeholders submitted that the existing parameter and its benchmarks should continue and should
not be revised to make it more stringent. The Authority has already established stringent benchmarks
and percentile-based calculation methodology for Network QoS Drop Call Rate parameters. Any further
reduction in the percentage of days and cells in this methodology would make it extremely difficult for
TSPs to meet these standards due to operational challenges. There is no precedence in any country
where this parameter is captured to derive at QoS standards. These parameters and benchmarks are more
theoretical and not practical in a real-time technology-agnostic network. TSPs are already overburdened
in extracting the data for the existing parameter and meeting the benchmark. Further, various types of
interference faced by TSPs such as from illegal repeaters, atmospheric ducting, etc. make it impossible
for TSPs to achieve such benchmarks based on the revised calculation methodology. Instead of solely
focussing on problems related to call muting and muffling being caused by network reliability and
maintainability, the Authority should also consider that these also depend on factors such as customers'
location, distance from the network site, the number of connected users, the type of handset used, and
usage patterns, whether it's steady or on-the-go. It is further submitted that the impact of this revision
could hinder rural network expansion and lead to the entire industry becoming non-compliant to this
parameter. It is further submitted that while setting QSD, QTD thresholds in earlier regulation (2017),
computation/ assessment/ validation was done for sample service areas, however, same has not been
shared this time.

Few service providers highlighted that the provision of 2G services across the country is primarily a
social obligation rather than a business interest, with no new developments or planned investments due
to its status as an outdated technology. The increasing rollout of 4G networks has resulted in many 2G
cells handling low traffic volumes, causing a few calls drop to disproportionately reflect high drop rates.
This misrepresentation is exacerbated by the isolated evaluation of 2G/3G performance compared to
newer technologies like 4G. Consumers do not distinguish call drops by technology, and 5G voice calls
are still routed through 4G without added concern. If Dropped Call Rate (DCR) benchmarks are
prescribed separately for different technologies, TSPs will struggle to comply, especially for 2G,
potentially leading to its withdrawal and causing significant public backlash. Therefore, DCR should
remain technology-agnostic. The proposed regulatory changes, including more stringent thresholds and
monthly evaluations, will force TSPs to deploy infrastructure in suboptimal locations, exacerbating
compliance challenges due to factors beyond their control, such as fiber cuts, power outages, and local
disturbances. These unachievable thresholds will likely result in non-compliance despite best efforts
and investments, as global practices focus on overall network performance rather than isolated incidents.
Consequently, we urge the Authority to use the proposed thresholds with raw data for a more realistic
QoS assessment.

One of the stakeholders submitted that evaluating call drops separately for various technologies is
essential for ensuring comprehensive monitoring, effective regulation, and continuous improvement of
service quality in the Indian Telecom Sector, especially during periods of technological transition and
diversification. It is further submitted that a technology-neutral framework for QoS measurement is
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theoretically conceivable, its practical implementation is considered challenging due to the diverse
nature of telecommunications technologies and services.

(b) Analysis and Conclusion

0]

(i)

(iii)

Prior to 2017, performance against DCR was evaluated for the service area as a whole and daily
performance was averaged over a period of quarter for assessment of the performance of service
providers at the level of the Licensed Service Area (LSA). However, this methodology did not reflect
the true picture as degraded DCR performance of some areas, or some days was getting compensated
by good performance of some other areas or some other days. Therefore, vide the fifth amendment to
the regulations issued on 18" August 2017, percentile-based measurements of the spatial and temporal
distribution of DCR were introduced.

Though, percentile-based measurement of DCR gave a better picture in comparison to average-based
measurement, the issue of drop calls still persists. To understand the root cause of the problem, analysis
of cell-wise DCR performance was undertaken on the data submitted by the TSPs in the performance
reports.

Accordingly, DCR matrix data of QE Dec’2022 was analyzed in detail. On analysis, it was observed
that though all TSPs are meeting the benchmark of DCR related parameters in all the LSAs, however,
technology wise performance against DCR provided an entirely different picture. In many LSAs, 2G
and 3G networks of TSPs were not meeting the benchmark of DCR related parameters as summarized
in Table 7.

Table-7: Number of LSAs where service providers are not meeting the DCR benchmark (2%)

(iv)

v)

(vi)

Tsp 2G 3G 4G Overall
QSD QTD QSD QTD QSD QTD QSD QTD
TSP-1 6 2 1 1 2 1 0 0
TSP-2 2 1 0 0 1 2 0 0
TSP-3 1 0 0 0 0 0 0 0
TSP-4 0 0 0 0 0 0 0 0
TSP-5 11 3 9 10 0 0 0 0
Total 20 6 10 11 3 3 0 0

This analysis along with other details was discussed with the technical teams of each TSP during the
month of March’2023. Subsequently, the analysis was shared with each TSP through TRAI’s letter no-
RP-4/4/2(3)/2023-QoS dated 20.3.2023.

This analysis also supports the understanding that performance of packet switched network (4G) is
better than circuit switched networks (2G/ 3G) with respect to DCR related parameters. The bad
performance of 2G/ 3G networks gets compensated through the good performance of 4G.

Performance of different TSPs against DCR parameter, separately for Circuit/ Packet Switched network
and for overall network, across all LSAs for QE March’2024 is depicted through box plotl8 in
figure 6.

18 Box plot is a graphical representation of the distribution of a dataset. It displays key summary statistics such as the
median, quartiles, and potential outliers in a concise and visual manner. By using Box plot you can provide a summary
of the distribution, identify potential and compare different datasets in a compact and visual manner.

Lower Quartile
Q1

Median Upper Quartile
Q2 a3

Min Max
25% 25% 25% 25%
Whisker Whisker

Box

Inter Quartile Range (IQR)
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Figure 6: Performance of different TSPs against DCR parameter

TSP Performance of CS_QSD Performance of PS_QSD Performance of Overall_QSD
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Observation:

e Inrespect of TSP-1: CS_QSD (90,90) is above benchmark i.e. >2% in approx. 25% LSAs and PS_QSD
(90,90) < 2% in all LSAs but Overall_QSD (90,90) < 2% in all LSAs

e In respect of TSP-5: CS_QSD (90,90) >2% in few LSAs and PS_QSD (90,90) < 2% in all LSAs but
Overall_QSD (90,90) < 2% in all LSAs

e There is wide variation in the performance of PS_QSD (90,90) among TSPs.
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(vii)

The comment of stakeholders that the Authority has not done any study before proposing revision in
existing benchmarks is not correct. The Authority has undertaken a detailed analysis before revision of
QoS parameters and the same was also shared with the concerned TSPs.

(viii) Further, the Authority has also noted that 2G and 3G networks support different drop call rates due to

(ix)

)

(xi)

(xii)

inherent technology limitations. The ITU-T recommendation G.1028 also provides for different call
drop rate budget for calls from ‘LTE-LTE communication’ and ‘LTE-3G communication’ i.e. 2% and
3% respectively.

As action on the improvement of network performance is a continuous process, the processes defined
under Six Sigma DMAIC (Design, Measure, Analysis, Improvement and Control) need to be looked
into and applied. Accordingly, to further improve the performance against the DCR, the Authority has
decided to review the percentage of days and cells which shall be excluded from the DCR dataset for
measurement of performance against the DCR in a graded manner. Further, the Authority is cognizant
of the fact that the same DCR parameter cannot be applied for Circuit Switched (CS) networks (2G/3G)
as those applicable for the latest technology Packet Switched (PS) networks as the underlying
technologies are quite different and do not offer the same performance.

The Authority also acknowledges the fact that 2G and 3G technologies are going to complete their life
cycle in the near term, and network service providers across the world have either already phased out
or in the process of phasing out. However, in view of the fact that 2G/3G base stations still constitute
almost 20% of the total mobile base stations and serve almost a similar percentage of consumers with
feature phones, the Authority has decided to continue to monitor the performance of 2G/3G network
against this benchmark. Further considering the concerns raised by stakeholders regarding achievement
of benchmark against 2G/3G network separately, the Authority has decided to fix the percentile value
for 2G/3G network factoring the present level of performance. Accordingly, benchmark will be
measured against CS_QSD (88, 88) initially and will be improved further over a period through glide
path.

While deciding the percentile value for packet switched networks, the Authority noted that these
networks are having better capabilities with respect to DCR (kindly refer ITU-T Recommendation
(G.1028) and further improvements are being done regularly by the equipment manufacturers to improve
their performance. Accordingly, the Authority has decided that initially the performance of packet
switched (4G/ 5G and beyond) network for DCR will be measured against PS_QSD (92, 92) instead of
PS_QSD (96, 96) as proposed in the consultation paper. The Authority has also decided to provide a
glide path to improve the performance to PS_QSD (95, 95) over a period as mentioned in the regulation.
Further, considering the fact that the assessment period for access service (wireless) is being revised
from quarterly to monthly and to meet the objective of ease of doing business (EODB), the Authority
has decided to drop two parameters related to DCR Temporal Distribution {CS_QTD(97, 90) and
PS_QTD(97, 96)}, as proposed in the consultation paper, from the regulations.

(xiii) With regard to the submission of stakeholders for interference caused by the use of illegal RF repeaters

by the subscribers in some areas, the service providers are encouraged to provide alternate options to
their subscribers complaining poor network coverage and offer to install RF repeaters themselves or
offer options like wifi-offload. In this regard, the Authority has noted that USA19 and UK20 have
legalised the use of RF repeaters to improve in-building coverage in home and small buildings. In
changing context and need for indoor coverage, the licensor may consider review of existing provisions
related to use of RF repeaters.

(xiv) In view of these factors, the Authority is of the view that separate parameters for Circuit-switched

(CS) networks (2G/3G) and Packet-switched (PS) networks (4G/5G) for DCR measurement are
important for a realistic assessment of the performance of the two types of the networks with
different technology capabilities.

19 https://www.fcc.gov/wireless/bureau-divisions/mobility-division/signal-boosters/consumer-signal-boosters

20 https://www.ofcom.org.uk/phones-and-broadband/coverage-and-speeds/using-a-repeater-to-improve-indoor-mobile-

phone-signal/


https://www.fcc.gov/wireless/bureau-divisions/mobility-division/signal-boosters/consumer-signal-boosters
https://www.ofcom.org.uk/phones-and-broadband/coverage-and-speeds/using-a-repeater-to-improve-indoor-mobile-phone-signal/
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(xv)

(xvi)

5.3.7 Downlink

Further, inappropriately high Radio Link Timeout (RLT) value configuration in the GSM network may
lead to a call not getting dropped even in case of prolonged degraded quality of voice call. In such cases,
users are likely to disconnect the call because of poor quality of voice call and it may not be registered
as call drop, though in real sense it was a call drop. Accordingly, the service provider shall keep records
of those Base Stations with their locations, which were configured with Radio Link Timeout (RLT)
values equal to or higher than 48 for a period of more than 3 consecutive days. Service provider shall
maintain the records of valid reasons or justification for keeping RLT equal to or more than 48 for each
Cell of Base Stations and provide it to the Authority or its authorized agency or representative, on
demand, for verifications.

Many stakeholders have submitted that QoS also depends on type and quality of user device (handset),
which is beyond control of the service providers. However, none of the service provider has submitted
any supporting document or data to support the submission. Therefore, the argument does not find any
merit, however, if required, licensor may consider review of existing provisions related to quality of
user device (handset).

Packet Drop Rate & Uplink Packet Drop Rate for Packet Switched Network (4G/5G and beyond)

(a) Input of Stakeholders

0]

(i)

(iii)

Some of the stakeholders submitted that these parameters should not be part of the regulation since the
main parameter ‘DCR’ is already included in the regulation. The parameter was introduced under QoS
regulation, assuming it impacts voice service. However, many technical parameters related to voice
services are only for engineering analysis and cannot be directly linked to Drop Call Rate. TSPs have
been diligently adhering to TRAI's stringent norms, and their improved performance should not result
in more stringent benchmarks. OEMs have also shown reluctance to capture these parameters, as it
would necessitate significant upgrades to existing systems and data extraction counters. Thus, any
revision in the existing parameters that would negatively impact the industry by rendering it non-
compliant should be avoided, as it would lead to widespread non-compliance across the industry.
Further, such parameters are not being monitored nor are these being reported in developed countries.
It has also been stated that while proposing the percentile-based calculation methodology for packet
drop rate parameters in packet-switched networks, the Authority has focused solely on addressing issues
related to call muting and muffling, which are not adequately reflected in the current benchmarks due
to averaging over a large dataset. It is also said that the Authority has not considered the operational and
technical challenges of managing and maintaining extensive networks, as highlighted in the context of
drop call rate parameters. These challenges are compounded by factors such as customer location,
distance from network sites, number of connected users, handset type, and usage patterns. Additionally,
interference in the TDD band, particularly concerning UL-PDR, makes achieving the revised
benchmarks very difficult for TSPs. Mandating this calculation methodology will likely result in non-
compliance with the prescribed parameters. The broader goal remains to provide reliable and efficient
services while recognizing practical challenges. Therefore, stakeholders have suggested maintaining the
existing calculation methodology.

One of the stakeholders submitted that measuring these parameters in "Spatial distribution manner" is
only a statistical exercise and does not lead to any meaningful outcomes.

(b) Analysis and Conclusion

(M)

Parameters ‘Downlink Packet Drop Rate (DL-PDR)’ and ‘Uplink Packet Drop Rate (UL-PDR)’ were
introduced by the Authority vide the sixth amendment to the regulations issued on 31%t July 2018,
primarily to address the issue of call muting or voice muffling in VOLTE network. The present
benchmarks specify it to be less than or equal to 2% on an average basis in the LSA in a quarter. Though
all the service providers are meeting the benchmarks against this parameter, the issues related to call
muting and voice muffling, especially in LTE and 5G networks, are frequently encountered by the
consumers. There might be cells or groups of cells in different geographic pockets in the network with
poor packet drop rate, but their poor performance does not get reflected in present benchmarks due to
averaging effects over large data sets.
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(ii) Presently, TSPs are not required to submit cell wise primary data related to Downlink Packet Drop Rate
(DL-PDR) and Uplink Packet Drop Rate (UL-PDR) under existing regulations. Therefore, vide letter
no- RP-4/4/2(2)/2023-QoS dated 28.03.2023, TSPs were requested to provide day wise primary data of
UL-PDR and DL-PDR for all cells for TCBH on monthly basis for two quarters i.e., Apr’23 to Sept’23.
The data was analyzed and a detailed analysis of performance against UL-PDR and DCR parameter,
for all the TSPs for the month of June’2023, is depicted through box plot in Figure 7.

Figure 7: Performance of different TSPs against UL-PDR and DCR parameter for June 2023

TSP Performance of UL-PDR on Performance of UL-PDR on QSD (90, 90) of DCR Value
average basis QSD (90, 90) basis of 4G network

TSP-1 '|_ I I

TSP-2 |— I I

TSP-3 Not applicable

TSP-5 'I‘ - .

Observation: The performance of the parameter UL-PDR, when computed on average basis, is less than 1% (much
lower than the benchmark of 2%) for all LSAs in respect to TSPs (except TSP-2). However, when the performance
is computed on QSD (90, 90) basis, then wide variation across LSAs and TSPs is observed. Further, the
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performance of some of the LSAs is breaching the benchmark of 2% and goes as high as 10% in some of the cases.
Analysis of DL-PDR also gives similar observations.
(iii) It is also noted that DCR performance may reflect relatively better performance if the call is not dropped by

(iv)

(v)

(vi)

the service provider’s network in-spite of higher packet drop rates for longer duration. In such scenarios, the
subscribers themselves release the call due to missing voice or call muting which is not counted in DCR and
thereby showing better performance against this parameter (as is seen in case of TSP-4).

To understand this correlation, cell wise DCR and UL-PDR performance is compared for a TSP for QE
Dec’2022. It is observed that 23.6% of total cells, having Cell Q(90) of DCR < 2%, were having UL-PDR
more than 2%. The same is represented in Figure 8. While the other TSP, having relatively poor DCR, has a
better packet drop rate. Therefore, it is evident that it is possible to have better DCR performance at the cost
of poor packet drop rate which results in call muting.

Figure 8: Performance of UL-PDR of Cells having DCR <=2%

3.5% 2.2%

7.5% "

12.6%

68.5%

<=2 >2 & <=5 >5 & <=10 =10 = NA

As per ITU-R report M.2135-1 on ‘Guidelines for evaluation of radio interface technologies for IMT
Advance’, a user is defined to have experienced a voice outage if less than 98% of the packets have been
delivered successfully. Accordingly, the sixth amendment to the previous regulations, issued on 31% July
2018, used the packet drop rate limit to < 2% to measure the performance.

The IMT Advance supports both bands i.e. Time Division Duplexing (TDD) and Frequency Division
Duplexing (FDD) and both bands support IMT Advance standard of ITU. Therefore, the interference in TDD
bands cannot be considered as a limitation in meeting the benchmark. In TDD, there is a single carrier
frequency only and uplink and downlink transmissions are separated in the time domain on a cell basis.
Therefore, the service providers need to design, implement, synchronize and continuously optimize their
TDD band network to prevent neighboring base stations from interfering with each other or deploy sufficient
FDD bands to handle voice traffic and ensure QoS for voice calls.

(vii) The Authority has further noted that all the service providers have deployed a combination of TDD and FDD

cells. However, the DCR and packet drop rate performance varies considerably across the service providers.
Some service providers have better packet drop rate performance for voice services than others in similar
conditions as may be seen in Figure-7. Therefore, service providers need to design or optimize their TDD
networks or deploy sufficient FDD cells to deliver required QoS performance.

(viii) Based on the above analysis and the correlation of packet drop rate with DCR, the Authority has decided

(ix)

to measure the performance of UL-PDR and DL-PDR parameters on percentile basis, similar to that
adopted for DCR parameters.

Further, the percentile value for ULPDR and DLPDR parameters have been decided based on the analysis of
PDR data provided by TSPs. Considering the submissions made by stakeholders, the Authority has
decided that initially the performance of ULPDR and DLPDR will be measured against ULPDR_QSD
(88, 88) and DLPDR_QSD (88, 88) instead of ULPDR_QSD (96, 96) and DLPDR_QSD (96, 96), as
proposed in the consultation paper, respectively. The Authority has further decided to provide a glide
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path to improve the performance to ULPDR_QSD (90, 90) and DLPDR_QSD (90, 90) over a period as
mentioned in the regulation.

5.3.8 Latency {Access (Wireless) and Broadband (Wireline)}
(a) Input of Stakeholders

0]

(i)

(iii)

(iv)

v)

Some of the stakeholders submitted that the benchmark of latency for wireless services should be
reduced in a phase-wise manner over a period of the next few years i.e. reduce the threshold from the
current value of 250 ms to 200 ms and then to 150 ms gradually and for wireline services it should be
<120 ms. This parameter should be averaged on a quarterly basis and NOT monthly as proposed by
TRAI.

Some stakeholders submitted that while revising the benchmarks, the Authority has referred to
international examples of individual telecom service providers achieving ultra-low latency. However,
it is important to note that such stringent benchmarks have not been widely prescribed by regulators
globally. Moreover, we believe that the attainment of such benchmarks should be primarily driven by
market forces to attract and retain customers.

The stakeholders also submitted that while recommending these stringent benchmarks, the Authority
should consider various operational challenges and factors. Achieving higher benchmarks depends
heavily on the quality and capacity of the backhaul network, which can be affected by challenging
terrain, Right of Way (RoW) issues, the cost of fiberizing base transceiver stations (BTS), and local
issues. Routing variations due to route occupancy and network conditions can lead to latency
differences, and damage to submarine cables or major fiber cuts can result in traffic re-routing and
higher latency. Network congestion from high numbers of connected users and interference from
physical obstacles, competing wireless signals, or environmental factors also contribute to latency
variations. Additionally, the use of cloud-based services can introduce extra latency based on the
geographical location of servers, and decisions by non-licensees like CDN providers can impact latency.
Security measures such as firewalls, intrusion detection systems, and encryption can introduce
processing delays. Considering that latency is measured from the user reference point at the Point of
Presence (POP) or Internet Service Provider (ISP) gateway node to the international gateway
(IGSP/NIXI), we recommend maintaining the same benchmarks of less than 250ms for wireless
networks and less than 120ms for wireline networks.

One of the stakeholders submitted that Latency is dependent on various entities like CSP network, ISP
service provider partner, CDN caching policies, end user application server performance etc. All these
elements are not in control of CSPs. In view of these dynamics, we do not see thresholds being set by
regulators worldwide.

One of the stakeholders requested to clarify the methodology for measurement of the performance
against the parameter.

(b) Analysis and Conclusion

0]

(i)

Latency for Access (wireless) service was prescribed <250 msec in present regulations. These
regulations were formulated when 4G services were yet to be launched and therefore considered the
performance supported by 2G and 3G technologies. However, considering that more than 80% of base
stations are of 4G/5G technology, Latency is to be measured only for 4G and 5G networks.

Performance of Latency in 4G network in all LSAs, as reported by TSPs for QE March’2024 is depicted
through Box plot in Figure 9.
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Figure 9: Performance of Latency in 4G network in all LSAs,
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(iii) From the above, latency performance analysis, it is observed that Latency for 4G network is below 60
msec in all LSAs for all TSPs (except one). However, since the latency is required to be measured as
per ITU-T recommendation Y.1545.1 up to the Internet Exchange Point (IXP), the Authority has
decided that initially the benchmark for Latency (in 4G and 5G network) will be < 75 msec. The
Authority has further decided to provide a glide path to improve the benchmark to < 50 msec over a
period as mentioned in the regulation.

(iv) In respect of Broadband (Wireline) service, the present benchmark is <120 msec (International <350
msec for terrestrial and < 800msec for satellite).

(v) As per the measurement setup provided in measurement methodology, the Latency is to be measured
up to the IXP or boundary of the service provider’s network at national or service area level as per
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(vi)

applicable service authorization. Thus, latency contribution of the CDN or other service provider
network or cloud service provider etc. is not included in the measurement.

Factoring all these aspects and alignment of measurement methodology with ITU-T recommendation
Y.1545.1, the QoS benchmark for latency in wireline broadband service has been fixed as < 50 msec.

5.3.9 Packet drop rate {Access (Wireless) and Broadband (Wireline)}
(a) Input of Stakeholders
Some stakeholders submitted that the proposed benchmark has changed from 5% to 2% making it stringent by
60% without considering ongoing issues of Interference, atmospheric ducting, low coverage in rural pockets
where inter-site distance is high nor geographical challenge is considered for J&K, NE, MP/CG, HP, UK.
Hence, it is suggested that existing benchmarks should continue and not revised.
(b) Analysis and Conclusion

0]

(i)

In present wireless data regulations, the parameter is ‘drop rate’ for measuring session drop rate, and
not the packet drop rate, with a benchmark of <5%. However, in the consultation paper proposed
parameter is ‘packet drop rate’ with a benchmark of <2%. Hence the submission of stakeholders that
benchmark has been reduced from 5% to 2% is not correct. The old parameter for session ‘drop rate’
has been removed from the regulation.

However, considering the submission of stakeholders and characteristics of radio networks, the
Authority has decided that initially the benchmark for Packet drop rate (in 4G and 5G networks) will
be < 3%. The Authority has further decided to provide a glide path to improve the performance against
benchmark to < 2% over a period as mentioned in the regulation. The performance against this
parameter shall be measured as per the measurement methodology provided in the Schedule-I of the
regulation. The present benchmark for parameter ‘packet loss’ for wireline broadband i.e. < 1% has
been retained.

5.3.10 Percentile value of measured test samples for which download and upload speed is > offered typical
download and upload speed in tariff offerings {Access (Wireless) and Broadband (Wireline)}
(a) Input of Stakeholders

(M)

(ii)

(iii)

(iv)

Some of the stakeholders argued against mandating parameters like minimum download speed for
wireless networks, emphasizing that TSPs do not prescribe any minimum download speed and cannot
guarantee one due to various uncontrollable factors. They highlighted TRAI's MySpeed app as a tool
for customers to measure data speeds, attributing speed fluctuations on wireless networks to factors
beyond TSPs' control, such as handset type, location, user traffic, and connectivity issues. They asserted
that such parameters are not consumer-oriented or friendly and advocate for their removal from
proposed regulations.

The stakeholder also highlighted that for the benchmarks of 100% for the minimum download speed in
the case of wireline networks, the calculation methodology appears to be erroneous and stated that the
Authority is proposing 100% benchmarks based on the average of the lower 10% of all respective test
calls. This approach seems incorrect if the benchmark is set at 100%. Nevertheless, considering the
challenges highlighted for network latency and its applicability to wireline networks where the speed
observed may exhibit some variation, we recommend that the authority retains the existing benchmarks
of >80% in the case of wireline networks.

One service provider submitted that correction needs to be made in the language of the parameter so
that it is only applicable if different speeds are offered by a TSP under different plans. Presently, no
plans with differentiated speeds are offered; plans vary solely in terms of data volume, with no speed
prescribed. TSPs are providing data speed on an 'as is, where is' basis, subject to dynamic factors such
as technical aspects, technology, user devices, and coverage. This information is provided to consumers
under TRAI instructions and reported accordingly. Therefore, the regulation wording needs adjustment
to apply only if an operator offers different speeds under different plans.

One of the stakeholders requested the Authority to modify the clause as "Minimum download and
upload speed against the minimum subscribed speed in offered data plans shall be verified as per RFC
6349 TCP Throughput Test (Layer4)."
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(b)

(v) One broadband service provider submitted that prescribing 100% of the minimum speed for broadband
services is deemed unachievable due to factors beyond service providers' control, such as Wi-Fi router
usage and faults in customer premises equipment, which may affect the actual speeds experienced by
users. Additionally, network degradation caused by Force Majeure events and other external factors like
faults at upstream service provider ends or fiber cuts by third parties should be considered exceptions
to benchmark measurements. Moreover, the practicality of measuring speeds on a daily basis is
questioned, especially considering different plans across service areas as per Telecom Tariff orders,
making it highly impractical to monitor speeds consistently across all areas.

(vi) One of the stakeholders submitted that many throughput tests allow for the dynamic allocation of TCP
threads and file size. Mandating TCP thread counts and file size criteria could remove valid samples
collected by 3rd party sources and prevent them from being used in calculating the averages.

Analysis and Conclusion

In the consultation paper, the parameter was originally named "Minimum download and upload speed against the

minimum subscribed speed in offered data plans,” with benchmarks set at >80% of the minimum speed for
wireless and 100% for wireline broadband services. After considering stakeholders' submissions, the
Authority has reviewed and revised the parameter's name and benchmark to "Percentile value of measured
test samples for which download and upload speed is > offered typical download and upload speed in tariff
offerings"” setting the benchmark at the 80th percentile for wireless broadband service and 90" percentile for
wireline broadband services. It is also to be noted that these tests are to be conducted through the measurement
setup as prescribed in the measurement methodology under Schedule-1. Therefore, the external factors are
already minimized. In case the typical speeds are not linked to the broadband plan or tariff offerings, then the
service providers are free to publish typical download and upload speeds for respective service in the service
area.

5.4  Quality of Service parameter in respect of which compliance is to be monitored by the service provider and
reported to the Authority (Wireless) [Regulation 7]
5.4.1 Maximum Bandwidth utilization between Radio and Core Network during TCBH

(@)

Input of Stakeholders

Some of the stakeholders submitted that this parameter should be removed from the proposed draft Regulations.

(b)

It is also submitted that the consultation paper does not provide enough clarification on reporting of this
parameter. There are many links involved in service delivery and measurement of traffic on each of the links
is not possible. Further, this is in the purview of network design and should not be part of the purview of
QosS.

Analysis and Conclusion

(i) This is an existing parameter in Broadband (Wireline) regulations, and it requires to be complied.
Similar parameter is not available in respect of wireless service in existing regulations.

(i) However, to ensure end to end quality of service in mobile networks for voice and broadband services,
it is essential to monitor performance of each segment of the network. Even though the performance of
radio and core network may meet performance benchmark, the performance degradation in links
between radio network to core network may impair overall quality of service. Therefore, the Authority
has decided that the service providers should monitor and report the performance of these links as per
the measurement methodology under Schedule-I.

5.4.2 SDCCH Congestion/ RRC Congestion and Traffic Channel congestion

(@)

Input of Stakeholders

(i) Few stakeholders submitted that these parameters should be averaged on a quarterly basis and not on a
monthly basis as proposed by TRAI. Averaging on monthly basis will unnecessarily increase non-
compliance which will not give a true picture.

(i) One Service Provider requested that the 4G/5G related parameters should be made applicable to them
only after the full roll out of 4G services.



162

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1l—SEC.4]

(b) Analysis and Conclusion
Considering the submission of stakeholders, the Authority has reviewed these parameters. Now these
parameters have been moved to a different category i.e. to be monitored and reported by the service provider
without any financial disincentive.

5.4.3 Connections with good voice quality

(a) Input of Stakeholders
Some of the stakeholders submitted that the existing process has been well established, with all TSPs
scrupulously adhering to the parameters set by TRAI, and systems are designed to capture the necessary data
accordingly. Any revisions would necessitate modifications to these systems, along with thorough testing
and auditing to ensure compliance with TRAI regulations. TSPs have been striving hard to meet TRAI's
stringent norms, and their improved performance should not lead to more stringent benchmarks.

(b) Analysis and Conclusion

(i)

(i)

It is clarified that no modification has been proposed in the consultation paper against this parameter
except that now it would also include the performance of 5G VoNR, wherever applicable. However, it
was observed that different TSPs were adopting different measurement criteria for evaluating the
performance against this parameter. Accordingly, the Authority has elaborated the measurement criteria
in Schedule-I to ensure adoption of uniform measurement criteria across service providers.

Now this parameter will be monitored by service providers and reported to the Authority without any
FD.

5.4.4 Jitter {Access (Wireless) and Broadband (Wireline)}
(a) Input of Stakeholders

(M)

(ii)

Some stakeholders submitted that the Jitter, a measure of variance in latency, is generally used for
dipstick testing and troubleshooting and is not available in standard OSS reports. Therefore, they
submitted that this parameter does not serve any purpose, especially since "latency" is already included
in QoS parameters, and it should be removed from the proposed draft regulation. Additionally,
crowdsourced analytics platforms provide indicative values for parameters like downlink/ uplink speed,
latency, and jitter, along with various experience metrics. TRAI may consider adopting these platforms
or incorporating these capabilities into its "My Speed Test" application.

One of the stakeholders requested to clarify the methodology for measurement of the performance
against the parameter.

(b) Analysis and Conclusion

(i)

(i)

Jitter is the variation in inter-packet arrival delay between source and destination. This parameter is
important for delay-sensitive or real-time applications like audio or video calls and high-quality video
streaming. Higher jitter in the network adversely affects the end user experience. This is often caused
by network congestion, poor hardware performance and non-implementation of packet prioritization.
High value of jitter in the network may result in call muffling or even call drop in video or VolP
applications. This parameter is an essential benchmark for the measurement of QoS performance in
fixed and packet core wireless networks and has also been suggested by DoT.

(iii) As requested by stakeholder, measurement methodology has been clarified in Schedule-I.
5.4.5 Successful SMS delivery within service provider's network
(a) Input of Stakeholders

0]

(i)

Some of the stakeholders submitted that this parameter is not required in the growing technical agnostic
industry. Further, there is no such parameter for OTTs providing similar service and hence this
parameter should not be part of the Regulations. They also cited specific reasons for SMS delivery
failures, including unreachable customers, dual SIM handset usage, non-operational numbers, full
handset memory, and cross-operator uncertainties. Additionally, the complexity and variability of
different SMS types (P2P, A2P, P2A, 12P) involving third parties make it practically impossible to
measure and ensure delivery reports within 20 seconds.

Some of the stakeholders submitted that reports can only be generated for SMSs delivered within the
provider's own network because off-net SMSs do not reach the terminating TSP's SMSC, making it
infeasible to generate such reports for them. Additionally, generating reports at the State/ Union
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Territory level is not possible due to the limitations of the SMSC and core network equipment, which
lack geographical data. If this parameter is to be included, it should be measured as the ratio of SMSs
originated and successfully delivered within 20 seconds to the total SMSs originated and successfully
delivered within the network.

(b) Analysis and Conclusion

0]

(ii)

(iii)

5.4.6 Registrati

Short Messaging Service (SMS) provides a secure and reliable channel of messaging to the users of
mobile services without the use of the internet. Though the adoption of smartphones with internet
subscriptions, enabling messaging over internet has gone up many folds, but still there are a significant
number of feature phone users who are only dependent upon SMS as far as messaging is concerned.
Additionally, online applications such as banking, e-commerce, e-office, public service delivery etc.,
are also using SMS for authentication or as an additional factor of authentication or verification. In case
of delay in SMS delivery, such authentication or verification attempts may fail, which may result in
failed transaction and inconvenience to consumers.

Therefore, the draft regulation proposed a new QoS performance parameter for SMS delivery.
Considering the global benchmarks and the fact that there may be a need for retries for SMS delivery
in case the subscriber is not in the coverage area, or their phone is switched off etc., the proposed
benchmark requires that 95% of the SMS should be delivered in the service provider’s own network.
However, considering the issues highlighted by the service providers in time accounting for within 20
seconds, the Authority has decided to simplify the measurement of performance against the parameter.
The SMS success rate for first attempt should be calculated as per measurement methodology and the
first attempt should be made within 20 seconds of handing over of the message to SMS Gateway for
transmission. The performance against this parameter shall be monitored by the service providers and
reported to the Authority as per the provision of regulations.

on of demand for wireless services in case services cannot be provided due to non-availability of

wireless service
(@) Input of Stakeholders

(i)

(i)

Some of the stakeholders submitted that this parameter should not be considered as part of QoS
parameters to be monitored & reported. There is no provision to capture such registration in any area
which is not serviced by a TSP. The network expansion is carried out by the TSPs based on the techno-
commercial feasibility and priority.

It is further submitted that such requirement should ideally be carried out by TRAI/ Government body,
if required.

(b) Analysis and Conclusion

Cons

idering the request of stakeholders, the Authority has decided to drop this parameter.

5.4.7 Service Coverage

(@) Input of Stakeholders

0]

(i)

(iii)

(iv)

Some of the stakeholders submitted that this parameter is part of the licensing norm. It will not be
appropriate if the same topic is regulated by both Licensor and TRAI. Hence, this provision should not
be part of QoS regulation.

Some of the stakeholders submitted that this could continue to be part of perception of service
parameters.

Some of the stakeholders submitted that earlier these monitoring parameters were to be only monitored
by TSPs without any reporting requirement and financial disincentives. However, the draft regulation
has made this parameter triple stringent i.e. (a) introduction of reporting requirement, (b) compliance to
be achieved as per the benchmark at LSA level and State/UT level, (c) FD on delayed reporting.

One of the stakeholders submitted that there is no provision for the usage of crowdsource data in this
measurement. Crowdsource data can effectively map between indoor and outdoor coverage and would
be a positive inclusion as a possible measurement device in this section.
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(b) Analysis and Conclusion
Considering the request of stakeholders and due to the introduction of new parameter for availability of
service wise geospatial coverage map on the service provider’s website, the Authority has decided to drop
this parameter to avoid duplication of efforts.
5.4.8 PDP context activation success rate for wireless data service
(a) Input of Stakeholders
(i) Some of the stakeholders submitted that this parameter should not be mandated and should be removed
from the proposed draft regulations.
(i) One of the stakeholders submitted that capturing and measuring the data requires accessing the ISP
location, which is beyond the control of TSPs. The measurement methodology prescribed in the
Consultation Paper is more relevant to 1SPs and does not pertain to TSPs.
(b) Analysis and Conclusion
Considering the request of stakeholders and little relevance of this parameter in packet switched network, the
Authority has decided to drop this parameter to ease the compliance burden.
5,5  Quality of Service parameters for Broadband (Wireline) Service (Regulation 9)

QoS parameters, related to Broadband (Wireline) service, common with access (wireline) or access (wireless)
service have already been covered in the relevant section of access (wireline) and access (wireless) service.
Remaining QoS parameters are covered in following paras:

5.5.1 Maximum Bandwidth utilization of any Customer serving node to ISP Gateway Node [Intra-network] or
Internet Exchange Point Link(s)
(a) Input of Stakeholders
(i) Some of the stakeholders submitted that there are many links involved in service delivery and

measurement of traffic on each of the links is not possible. Further, this is in the purview of network
design and should not be part of the purview of QoS.

(if) The benchmark proposed by the authority is <80%. In this regard, we request the Authority to take note
that if the average utilization of the route links is 90%, it (90%) should also be the limit on individual
links (instead of 80%). This way, each link having less than 90% utilization ensures that overall
utilization is < 90%.

(b) Analysis and Conclusion
This is an existing parameter in Broadband (Wireline) regulations and no change has been made in the
benchmark. This parameter is important from the perspective of QoS and performance against this parameter
shall be monitored by the Authority as per provision of the regulations.
5.5.2 Registration of demand for new wireline broadband connection irrespective of technical feasibility
(a) Input of Stakeholders

(i) Some of the stakeholders submitted that TSPs pitch their services only in areas where they have network
coverage. Currently, none of the TSPs have provision to register any demand for new wireline
broadband connectivity in their non-coverage areas. Further, based on techno-commercial feasibility,
the TSPs expand and provide their network services. Hence, maintaining a demand register in non-
coverage areas is not required and should be removed from the Regulations.

(ii) They further submitted that this requirement will only increase compliance burden without significantly
benefiting the consumers as considering the high competition, TSPs are already actively expanding their
wireline networks, contingent upon technical feasibility and commercial viability and accumulating
such details will pose significant challenges for service providers, particularly in areas where network
expansion is not planned in the immediate future. Further, the license does not mandate 100% roll-out,
thus the requirements of mandating TSPs to register demand even in absence of technical feasibility is
unnecessary and will not serve any purpose.

(b) Analysis and Conclusion
Considering the request of stakeholders, the Authority has decided to drop this parameter.

5.5.3 Successful packet data transmission download and upload attempts
(a) Input of Stakeholders
(i) Some of the stakeholders submitted that for meaningful data to be collated, the same would require
home-to-home checking of the data transmission. This is practically not possible. For any such data
transmission speed, there already exists TRAI MySpeed app which the customers can be analyse the
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download and upload speed of their data. Hence, these parameters should be removed from the
Regulations.
(ii) Some of the stakeholder requested more clarity on the measurement methodology.

(b) Analysis and Conclusion
Considering the request of stakeholders and the fact that similar testing will also be done for measurement of
upload and download speed as per measurement setup, the Authority has decided to drop these parameters.

5.6  Quality of Service Parameters Related to Customer Service (Regulation 10)
5.6.1 Billing and charging complaints
(a) Input of Stakeholders

(i) Some of the stakeholders said that this parameter should be completely removed. Since, TRAI has
already issued a separate regulation on Audit of Metering & Billing accuracy, covering audit of metering
& billing accuracy, resolution of billing complaints, application of credit/waiver etc. related scenarios
including complaints for both prepaid/postpaid.

(i) Stakeholders also highlighted that with the advent of VAS services and bundle plans that come in a
fixed line broadband network, it is very likely that a customer may raise queries seeking clarity and
even though the same is actually not a billing error and therefore may lead to generation of a service
ticket and a service provider may not be able to meet the parameter. Hence, they requested the Authority
to appreciate the fact that it is beyond the scope of the service provider to stop customers from seeking
clarity on the bills generated and customer asking the same to be registered as a Billing ticket until
clarity on the same is provided. They further submitted that the focus should be on providing clarity and
resolution to such billing issues and they are ok with the benchmark prescribed by the Authority.

(iii) One of the stakeholders has suggested to continue with the existing parameter of “Billing complaints
per 100 bills issued to be <2%”.

(b) Analysis and Conclusion

(i) Itisto highlight that no change in the benchmark is proposed in the regulations for Access (Wireline
and wireless) service. However, the existing regulation for broadband QoS has parameters ‘Billing
complaints per 100 bills’ with benchmark <2%. The pre-paid subscribers are not covered in the present
broadband regulation of 2006. Considering the billing and charging systems are fully automated, the
level of billing and charging complaints in telecom domain should be the same across the services.
Therefore, the benchmark against this parameter shall be the same for wireline or wireless access
services and wireline broadband services.

(ii) Further, the Regulation on Audit of Metering & Billing (M&B) accuracy does not prescribe any
benchmark for the same or similar parameters. Instead, it prescribes a methodology for audit of M&B
system, which includes M&B related parameters of respective QoS regulations.

(iii) In the Consultation Paper, there were two separate parameters for pre-paid and postpaid billing
complaints namely ‘metering and billing accuracy —post paid’ and ‘metering and billing accuracy pre-
paid’ due to which some of the stakeholders have linked them to M&B Regulation. To bring clarity to
the objective of this parameter, the Authority has decided to change the name of the parameter to ‘Billing
and charging complaints’ and merge both of them into a single parameter to simplify monitoring and
reporting by the service provider. It is to be noted that billing or charging-related queries raised by
customers are not to be counted towards complaints.

5.6.2 Resolution of billing/ charging complaints within four weeks
(a) Input of Stakeholders

Some of the stakeholders said that this parameter should be completely removed. Since, TRAI has already
issued a separate regulation on Audit of Metering & Billing accuracy, covering audit of metering & billing
accuracy, resolution of billing complaints, application of credit/waiver etc. related scenarios including
complaints for both prepaid/postpaid.
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(b) Analysis and Conclusion

0]

(i)

Regulation on Audit of Metering & Billing accuracy does not prescribe any benchmark. Instead, it
prescribes a methodology for audit of M&B system, which includes M&B related parameters of
respective QoS regulations. Further, any audit is conducted on sample basis which cannot be the
substitute for timely resolution of subscriber complaints.

To further simplify the monitoring and reporting of performance against this parameter, the intermediate
performance benchmark of resolution of 98% of complaints within 4 weeks has been removed in
wireline access services. The existing benchmark for broadband service already requires 100% of the
billing and charging complaints to be resolved within 4 weeks.

(iii) To bring uniformity, now 100% of the billing and charging complaints to be resolved within four weeks

for all services.

5.6.3 Application of adjustment to customer’s account within one week from the date of the resolution of billing
and charging complaints or rectification of faults or rectification of significant network outage, as applicable
(@) Analysis and Conclusion

(M)

(ii)

In the Consultation paper, the name of parameter was ‘Application of credit/ waiver/ adjustment to
customer’s account within one week from the date of resolution of complaints’. However, for the
sake of clarity and uniformity, the name of parameter has been revised to ‘ Application of adjustment
to customer’s account within one week from the date of resolution of billing and charging
complaints or rectification of faults or rectification of significant network outage, as applicable’.
Regarding applying credit to postpaid customers, it is clarified that adjustment should be done within
one week. However same should be reflected in the next bill to be issued.

5.6.4 Accessibility of call centre/ customer care and Percentage of calls answered by the operators (voice to voice)
within ninety seconds
(@) Input of Stakeholders

(M)

(i)

(iii)

Some of the stakeholders requested the withdrawal of the parameter ‘percentage of calls answered by
human operators’ from the QoS parameters, as it does not directly impact service quality and lacks
international standards. It is also referred that the rapid technological advancements, particularly Al-
driven automation, have significantly improved customer service efficiency, scalability, and reliability,
making traditional voice-based interactions less relevant. Compliance with this parameter is complex
and costly, diverting resources from more innovative customer service improvements. Automated
systems have revolutionized customer service by providing 24/7 availability and handling inquiries with
high efficiency and accuracy. This parameter is neither monitored nor enforced by other regulators
globally, making it an unnecessary compliance burden that could hinder investment and innovation in
the telecom industry. If monitoring is still deemed necessary, they proposed reducing the benchmark to
a threshold of > 90%.

One of the stakeholders submitted that the rationale behind having both accessibility and percentage of
calls answered parameters is unclear. It is suggested that only the percentage of calls answered should
be retained. Under the existing QoS regulations for Broadband (Wireline), the benchmark for calls
answered by operators was set at > 80%, which service providers already struggle to meet. The new
benchmark of > 95% is deemed nearly impossible, and a request is made to reduce it to > 85%.
Additionally, the exclusion of other customer service avenues like mobile apps, social media, and
chatbots from the measurement methodology is seen as outdated, as many customers are tech-savvy and
use these channels.

It is also highlighted that customer behaviour, such as contacting call centres for issues unrelated to
broadband connectivity, creates unplanned demand, which is difficult to manage. The challenge is
further compounded by variations in demand due to uncontrollable factors like weather and outages.
Establishing and maintaining call centres to meet high benchmarks is particularly challenging and costly
for pure play ISPs. Therefore, they requested the Authority to revisit the benchmarks, remove the
accessibility to call centres as a parameter, and lower the calls answered benchmark from > 95% to >
85%.
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(b) Analysis and Conclusion

0]

(i)

(iii)

(iv)

v)

The accessibility of call centre numbers is significant from the perspective of complaint redressal
mechanism and customer service. Though the service providers have launched alternate interfaces for
customer service like mobile apps and web interfaces, the consumer continues to face problems in
registering their complaints due to complicated workflows and complex navigation. This is also
supported by the fact that the number of calls at call centres has not reduced, and service providers are
not able to meet current benchmarks in many cases even after the rollout of alternate channels for
customer support.

Further, there are significant number of feature phone users in the mobile network who cannot use
mobile apps for the registration of complaints. Therefore, the Authority is not in favour of relaxing
benchmark for this parameter. However, the service providers are encouraged to simplify the navigation
and workflows for registration of complaints through their website and mobile apps to reduce the
number of calls to call centres.

Regarding computation of the performance against the parameter ‘percentage of calls answered by
operators (voice to voice)’, the time taken for connecting to the operator shall be calculated from the
time the customer has keyed the relevant number in the VR option menu, if provided, for speaking to
the customer care executive/ operator. Further, the menu for speaking to the customer care
executive/operator shall be given preference in the menu options. This menu shall not be below the
second layer. It may be noted that the first layer is the choice of language, and the second layer should
be the service menu. Further, there should not be unnecessary pause(s) before extending the option to
the subscriber for speaking to the customer care executive/operator.

Considering the increasing requirement and dependence on broadband services, the requirement of call
centre performance benchmarks for both wireline access services and wireline broadband services have
been aligned on the same level. The sub-parameter under broadband regulations, relating to response
time to customers for assistance, have been removed and simplified to have only one benchmark.
About comment of the broadband service provider, it is clarified that the regulation does not mandate
to implement Interactive Voice Response System (IVRS), and service providers are free to provide
direct access to the customer service representative. However, IVR Systems are normally deployed to
handle routine queries or to provide information which are routinely sought by the customers. An
effective IVR System certainly optimizes the load on the agents. Further, if the service provider prefers
direct landing at the agent, the service providers should provision sufficient incoming lines for customer
care numbers to ensure that it remain accessible to the subscribers.

5.6.5 Termination/ closure of service within seven working days of receipt of customer’s request
(@) Input of Stakeholders
Some of the stakeholders submitted that every timeline should be defined in working days. The existing
parameters and the benchmarks should continue as is on quarterly basis.
(b) Analysis and Conclusion

Cons

idering the submission of various stakeholders, the Authority has decided to define timeline on working

day basis for this parameter. Termination/ closure of service should not be withheld on account of pending

dues

or any other reason. It is further clarified that no billing or charging should be done beyond seven

working days of receipt of the customer’s request.
5.6.6 Refund of deposits within 45 days of closure of service or non-provisioning of service
(a) Input of Stakeholders

(M)

(i)

Some stakeholders submitted that refund of deposits should be allowed within 60 working days of
closures and that their intention is to maximize their efforts to reach out to the customer and successfully
refund their account. It is also claimed that reducing the number of days could negatively impact
customer satisfaction as customers often take some time to respond. Therefore, maintaining a 60-day
resolution period allows them to ensure the best possible customer experience.

Some of the service providers said that, in the case of post-paid monthly billing cycle, the account
finalisation takes place in the subsequent month of closure date as the CDRs are to be rated and billed
for the period before disconnection. Hence, even after extensive digitization, the activities of
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verification of deposits, closure, account finalisation, refund voucher generation and effecting payments
cannot be further crashed.

(b) Analysis and Conclusion

(i)

(i)

Considering the digitization of subscriber records, availability of digital channels for financial
transactions and implementation of centralized billing and metering systems by the service providers, the
Authority does not find any merit changing the timeline for refund of deposits beyond 45 days.

Further, the Authority has decided that service provider should refund any deposit taken from prospective
subscriber within 45 days, in case service could not be provisioned, and any delay in refund will attract
interest @10% per annum.

5.7  Quality of Service parameters for customer perception of service (Regulation 11)
(a) Input of Stakeholders

0]

(i)

Some of the stakeholders submitted that these parameters should not be mandated and should be
removed from the proposed Draft Regulations. Establishing a benchmark is not feasible, as relying on
survey-based perceptions may not yield clear data. This holds true for both scenarios, whether the
customer is selected randomly or from the same geographical area, such as in the case of an area affected
by ducting issues. Since QoS KPI reporting is being carried out, there should be no reliance on survey
benchmarks.

They have further submitted that Section 11(1)(v)(b) of the TRAI Act, 1997 gives the power to the
Authority to carry out surveys from time to time and that the proposed parameter be removed from the
draft regulation. The parameter and its benchmark can be studied through surveys only and do not
provide a true and clear measurable value. Since this is subjective, hence setting benchmarks is not
required.

(b) Analysis and Conclusion

(i)

(ii)

This provision was already available in existing regulations. The Authority is also of the opinion that
customer satisfaction survey provides realistic feedback on the overall QoS performance of the service
provider. Accordingly, the Authority has decided to continue with the provisions, however, as suggested
by stakeholders, parameter and benchmark for customer satisfaction survey has been deleted from the
regulations. The parameters, covering various performance aspects of this regulation, for customer
satisfaction survey shall be prescribed by the Authority from time to time.

The service providers shall be required to take corrective actions on the issues observed in the customer
satisfaction survey, as per the provision of the regulations.

5.8  Record Keeping (Regulation 12) and Reporting (Regulation 13)
(@) Input of Stakeholders

(i)

(i)

The stakeholders submitted that the primary data pertaining to Quality of Service is generated in raw
form with every call/ data session. The first collection point of this data is the multiple geographically
separated network nodes spread over the entire country with proprietary interfaces to collect data. The
data from above referred various sources and equipment of different OEMs is neither uniform nor
collected at a single point and it is collated and compiled in intelligible formats through an automated
processes using the formula/ process as defined in the network management systems as per standards
prescribed by TRAL.

Therefore, they submitted that it is possible to automate the report submission with secondary and
processed data, as is already implemented. The stakeholders submitted that it is not possible to provide
access to primary data and requested that the requirement should be removed from the Regulations.

(b) Analysis and Conclusion

0]

(i)

The Authority has noted the detailed process of raw data collection from different network nodes as
informed by the stakeholders. It has also been noted that raw data may be in different formats for
different technologies, depending upon the processes configured by the OEMs or technology partners.
Such data, if required to be submitted to TRAI, may require pre-processing to generate reports in the
required formats, for assessment of performance against the relevant QoS benchmarks.

At present, the process for submission of performance monitoring reports is not completely automated.
This has sometime resulted in the submission of reports with incorrect figures. When such events are
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(iii)

(iv)

V)

5.9 Conseque

brought into the notice of respective service provider, the service provider intimate that it is due to
manual error and request for revising the reports. The Authority, vide letter RP-4/4(2)/2024-QoS dated
9™ February 2024, has requested service providers to ensure that the PMR submitted by them are error-
free and correct. With the adoption of online reporting, such types of incidence are likely to be
eliminated completely.

Here, it is clarified that direct access to complete ‘raw data’, generated by different network nodes, like
IMS in core network or eNodeB/ gNodeB in radio network, in original form is not envisaged against
this provision. However, the ‘raw data’ or primary source data used to generate reports should be
retained by the service providers and presented for the audit or the Authority, as and when required.
To establish end-to-end linkage and traceability to the QoS performance data source, all QoS
performance-related data, including raw, pre-processed and finally reported, should be stored and
retained for at least one year after reporting the performance to the Authority except in case of any
dispute as per provision in regulations.

The service providers shall facilitate and provide to the Authority or its authorized representative/
agency the required raw data against specified QoS parameters.

nces for failure to comply with the regulations (Regulation 16 to 18)

(a) Input of Stakeholders

(i)
(ii)

(iii)

The provisions for Financial Disincentives should be removed and at most a symbolic FD of Rs. 5000
per TSP per month should be kept.

QoS benchmarks need to be revised and the financial disincentives should be dispensed with for wireline
QoS parameters due to market mechanism/ competition/ strain on the wireline networks as well as
reduction of demand.

One of the stakeholders did not agree with the idea of removal of financial disincentives from the
telecom sector and submitted that financial disincentives, in the form of fines or penalties for regulatory
non-compliance and anti-competitive behavior, are commonly employed in countries such as the United
States, the European Union, the United Kingdom, Australia to ensure compliance and promote fair
competition in the telecom sector.

(b) Analysis and Conclusion

(M)

(ii)

(iii)

(iv)

There are separate provisions of Financial Disincentive (FD) for different services in present
regulations. While FD amount, in the case of Basic Telephone Services (Wireline), is applicable at a
flat rate of rupees fifty thousand per parameter, the FD is at graded rates for Cellular Mobile Telephone
(Wireless) services, starting with rupees one lakh per parameter to up to five lakh per parameter.

The FD in the case of Broadband (Wireline) services is also graded. Rupees fifty thousand per parameter
is applicable for the first contravention whereas in case of a second or subsequent such contravention
applicable FD is rupees one lakh per parameter. Currently, no FD is applicable for Wireless Broadband
services despite Wireless Broadband having more than 97 percent share in the overall broadband
subscriber base.

Since the assessment period for access service (wireless) has been revised to a monthly basis, the FD
amount has been kept at rupees one lakh per parameter for the first contravention whereas it varied from
rupees 1 lakh per parameter to 5 lakh per parameter in existing regulations with quarterly assessment
period. Further, as the assessment period for wireline access and broadband services has not been
changed and remains on a quarterly basis, the FD of rupees 1 lakh per parameter, for first contravention,
will be applicable. The FD amount for second and subsequent contraventions shall be applicable as per
the regulations.

FD amount in existing regulations was specified more than 12 years back and has not been revised
during the intervening period, though the subscriber base and the telecom sector revenue have changed
considerably. The share of wireless services in the total telecom subscriber base is more than 98% at
present. To protect the interest of a larger set of wireless consumers, the assessment period and FD
amount for wireless services have been kept at a monthly level while those for wireline services are at
a quarterly level.
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6.2

v)

Further, considering the request of stakeholders, FD for false reporting has also been changed to graded
basis. First false reporting will invite FD of rupees 2 lakhs per parameter instead of rupees 10 lakhs per
parameter as per existing regulations. However, the same will increase to rupees 5 lakhs and 10 lakhs
for second and subsequent false reporting respectively.

(vi) It has also been observed that at times, the FD amount is not paid in time by the service providers which

defeats the purpose of FD provision in the regulation. Further, unrecovered FD amount also attracts
adverse audit observations and the same requires remedial action. Accordingly, any delay in payment
of FD beyond the stipulated period shall attract interest on FD amount.

Specific input on other issues for consultation, Analysis and Conclusion

What are the possible reasons for increasing gaps between the QoS reported by the service providers and
the QoS experienced by the consumers? How this gap can be bridged? (Q1)

(a) Input of Stakeholders

(i)

(i)

(iii)

(iv)

v)

Most of the stakeholders do not agree with the proposition that there is a gap in QoS reported and QoS
experienced by the customers and that this gap is widening. It is also claimed that barring a few
exceptional cases, the consumers are generally happy with the services, especially tariffs, data speeds
and quality of service and assistance provided to them.

One of the stakeholders submitted that considering various operational challenges, which are out of TSP
control, it would not be appropriate to expect that the TSPs should consistently achieve the prescribed
benchmarks at all times, especially in rural areas and be made to pay FDs for minor transgressions
without any consideration at appeal level. It is also suggested that the Authority should consider moving
towards a light touch regulatory framework for QoS and deregulate the QoS parameters in the long
term, while keeping the oversight through periodic drive tests and/or third-party surveys.

One of the stakeholders submitted that a growing gap exists due to outdated QoS standards, network
congestion, limited metrics focusing on speed rather than user needs, infrastructure limitations, rising
user expectations, and user equipment quality. It is further suggested that revising QoS standards for
new technologies, measuring performance at a more granular level, and considering factors beyond just
the network itself, will help to bridge the gap.

One of the stakeholders highlighted that customer satisfaction is seen as unreliable due to varying
expectations and usage patterns. The stakeholders further submitted that shift from network-reported
QoS to crowd-sourced data collected through mobile applications will help to incentivize operators to
improve QOoE to avoid losing customers.

One of the stakeholders submitted that there have been instances where there is a gap between the
quality of service (QoS) experienced by customers and the network QoS reported by Telecom Service
Providers (TSPs) in India. To address the gap between reported and experienced QoS, TRAI and TSPs
need to work together to ensure transparency, accurate reporting, and continuous improvement in
network infrastructure and service quality. Additionally, initiatives to enhance customer feedback
mechanisms and monitor QoS in real-time can help bridge this gap and improve overall customer
satisfaction.

To support emerging applications and use cases please suggest a transparent framework for measurement
and reporting of QoS and QoE especially in 4G and 5G networks considering relevant standards and global
best practices. (Q2)

(a) Input of Stakeholders

(M)

(i)

Stakeholders submitted that a transparent framework for measurement and reporting of QoS and QoE
has already been established by the Authority and there is no need for any further iterations in this
aspect. Further, as the 5G use cases are still evolving and would be more evident in years to come once
the coverage is more ubiquitous and stabilized, therefore, there is no need to make amendments at
present. Globally, the best practice is to facilitate the organic growth of such services without
encumbering these with QoS requirements.

One of the stakeholders submitted that any approach to QoS should be technology neutral. It is also
submitted that use cases and applications are emerging areas that change extremely fast and impact the
consumer experience, something which is also driven by the consumer’s own usage behavior. Further,



[|TT HI—g@TE 4] BIESEEIRISEE S RIEIEU 171

(iii)

(iv)

the QoE felt by the consumer in question about an application or use-case is determined by several
factors, most of which are outside the TSP’s control. Therefore, there should be no prescription on these
aspects (application, use cases) for measurement and reporting of QoS and QoE, especially as far as the
4G and 5G networks are concerned.

One of the stakeholders submitted that 3GPP has a well-defined QoS and QoE measurement framework,
which is based on relevant standards and global best practices, the adoption of this framework may be
considered prudent.

One of the stakeholders submitted that a flexible framework of crowdsource collected data sources
focused on both QoE and QoS which is respectful of privacy but independent from operators has the
potential to unlock the majority of consumer QoE and QoS insights needed.

(b) Analysis and Conclusion (for Q1 and Q2)

0]

The ITU Quality of Service Regulation Manual,2017, provides clear demarcations for Quality of
Service and Quality of Experience. As may be seen from Figure 10, the QoS only factors the network
performance of the service provider. However, the QoE also covers performance of user device and
other factors.

Figure 10: Network performance, QoS and QoE

A - Core X
Network Internet

Network Network Network Network Network
performance performance performance performance performance

Total network performance

Quality of Service )

Technical component of Quality of Experience )

(ii)

(iii)

(iv)

(Source: ITU QoS Regulation Manual, 2017)

It is further noted that the ITU standards and benchmarks for QoS already factor the actual real life field
conditions while prescribing the network performance benchmarks for QoS including considerations
related to user device. Further, QoS is the essential requirement or pre-requisite for improving QoE.
Accordingly, the Authority is of the view that service providers should ensure continuous monitoring
and improvement in QoS through quality management processes.

The Authority has considered the inputs from the stakeholders that the 5G specific use cases and
applications are still evolving and service providers have only rolled out the mobile broadband and
voice services through their 5G networks. Therefore, the Authority will consider reviewing the QoS
requirement for new use cases, if required, at an appropriate time.

To bring objectivity and transparency in measurement and reporting of QoS performance across the
service providers, the Authority has provided detailed measurement methodology in Schedule-1 of the
regulations. Further, service provider, as per requirement of reporting, shall create or upgrade their
Information Technology (IT) system within six months of notification of the regulations for collection
of primary data, its storage, processing, performance report generation and their online submission to
the Authority, in respect of each QoS parameters specified under the regulation. The online processing
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6.3

6.4

v)

and reporting of QoS performance will not only bring transparency but also ease the compliance burden
on the service providers.

The Authority will continue to explore and encourage the use of crowdsourcing applications like TRAI
MySpeed or MyCall apps for testing broadband performance and reporting user experience for voice
calls.

What should be the QoS parameters and corresponding benchmarks for ultra-reliable low latency
communication (URLLC), and massive machine type communications (mMTC)? (Q3)
(a) Input of Stakeholders

0]

(i)

(iii)
(iv)

Many stakeholders submitted that the QoS parameters for these technological advancements are still
evolving and not yet settled. The global best practices are to let the emerging applications and services
evolve fully and let the processes and service offerings mature and be sufficiently prevalent in the
markets before imposing any regulatory restrictions on these services. It is also highlighted that the
Authority itself has chosen not to regulate many nascent service offerings in the past. Further, it is also
said by the stakeholders that being enterprise services, these will anyway be governed by service-level
agreements. Therefore, they have requested the Authority to keep these services out of QoS monitoring.
One of the stakeholders submitted that local laws and Net Neutrality principles will also impact on how
these services are offered and how the same are measured and suggested that it is too pre-mature to
prescribe QoS parameters for these services.

One of the stakeholders suggested to follow 3GPP standards with regards to the benchmarks for uRLLC
and mMTC.

One of the stakeholders submitted that there is no single answer to this question because different tools
measure latency in various ways depending on what they aim to emulate or replicate.

(b) Analysis and Conclusion

The Authority has noted that the applications and use cases in URLLC and mMTC domain are still evolving and
the service providers are exploring different market domains and possible applications. Therefore, the
Authority has decided to review the rollout status of use cases in these domains in future to evaluate their
QoS requirements in relevant context.

Will there be any likely adverse impact on existing consumer voice (VOLTE/VoNR) and data services

(eMBB) upon rollout of enterprise use cases of URLLC or mMTC? If ‘No’ then please explain how and if

the answer is ‘Yes’ please suggest measures to ensure minimum guaranteed QoS for voice and data service

for consumers. (Q4 and Q5)

(@) Input of Stakeholders

(i)

(i)

(iii)

Many stakeholders submitted that under the modern 4G and 5G network architecture, the enterprise
services are provided using technologies like Network slicing that ensure no impact on the generally
available best-effort internet. Consequently, consumer voice and data services remain unaffected, as
they will continue to be provided using the dedicated network resources for the same.

One of the stakeholders submitted that 3GPP standards specify the QoS mechanisms required in the
network to support different service requirements. There are many inbuilt techniques in 5G technology
which will play a pivotal role in ensuring that URLLC and eMBB services can harmoniously coexist
within the framework of 5G networks.

One of the stakeholders submitted that some resources would get used for these enterprise use cases and
hence resources available for normal use cases may reduce. Thus, better network planning and increase
of resources would be required in the network.

(b) Analysis and Conclusion

0]

(i)

Different service capabilities supported by 5G network, like eMBB, uRLLC and mMTC, require
sufficient resources in access and backhaul segment of the network in addition to the enabling service
features in the Core network. Therefore, to deliver the required QoS, it is essential that sufficient
network resources are provisioned and made available to each service capability.

However, the Authority has noted the commitment of the service providers that consumer voice and
data services shall remain unaffected as they will continue to be provided using the dedicated network
resources to deliver required QoS.
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6.5

6.6

(iii)

It is also noted that QoS monitoring and management through Six Sigma quality management
framework will enable the service providers to monitor and optimize the network performance on an
ongoing basis.

To achieve QoS and QoE end-to-end, it is essential that all network segments deliver the minimum level of
QoS required by respective service, application or use case. In this context, please suggest QoS parameters
and corresponding benchmarks for National Long Distance (NLD) and International Long Distance (ILD)
segments of the network with supporting global benchmarks. (Q6)

(a) Input of Stakeholders

0]

(i)

The stakeholders submitted that the networks are designed to operate at optimum QoS levels on a regular
basis. The carrier services, such as NLD and ILD services, function under agreed service level
agreements (SLAs), and the competition in the carrier services market ensures that these SLAs are
maintained. Furthermore, there is no global precedent for regulating or monitoring QoS for carrier
services. It is further submitted that from a consumer service level, the network is created as a whole,
and not in isolation at access, core and transport levels, i.e., these elements are not designed in a mutually
exclusive manner. It is natural that a challenge at any end within the network, impacts consumer
experience, will be reflected in the overall consumer QoS. Therefore, there is no need to prescribe any
additional regulations on NLD/ILD segments.

One of the stakeholders submitted that the QoS parameters of the network for wired connectivity on
OTN/DWDM should be Latency, and Unavailable seconds. While another stakeholder submitted that
the QoS will remain the same with technologies like Fiber, CPRI, Lease-lines etc. Key parameters are
“time delay”, jitter, “error ratio” which we need to take care of as per Link-budget.

(b) Analysis and Conclusion

(i)

(i)

(iii)

End-to-end QoS depends on the QoS contribution by each segment of the network including user
equipment, access network, backhaul network, core network, and the rest of the path i.e. NLD or ILD
segment, as applicable.

Therefore, the QoS monitoring, and management framework of the service providers should be aligned
to deliver end-to-end QoS to the end consumer. The degradation of performance in any segment of the
network will adversely affect the user experience even though remaining network segments might be
performing better than respective benchmarks.

Accordingly, the Authority has taken an end-to-end approach for QoS in the regulations. The
performance of NLD/ ILD network will be reflected under Pol congestion for voice calls and in
broadband related QoS parameters like latency and jitter in the case of broadband services.

What should be the approach for adoption of ‘QoS by Design’ framework by the service providers to ensure
that new generation wireless networks are planned, implemented and maintained to deliver required level
of measurable QoS and QoE? (Q7)

(a) Input of Stakeholders

(M)

(i)

The stakeholders submitted that no network is designed to deliver sub-optimal QoS. Further, the highest
level of QoS and QoE is maintained to meet the expectations of the customers and to retain the customer
in a competitive market. Therefore, ‘Quality by Design,’ is already the guiding design principles for
telecommunication networks and there is no need for providing for the same through Regulations.

One of the stakeholders submitted that ‘Security by Design’ is also guiding design principles for
telecommunication networks in addition to ‘Quality by Design’ and there is no need for providing for
the same through Regulations.

(b) Analysis and Conclusion

0]

(i)

Reliable telecom services have become an essential requirement of our personal, social and economic
life. The quality of telecom services is becoming increasingly important to sustain the socio-economic
development over the coming years.

Delivering QoS is a lifecycle activity that can only be ensured through adoption of quality by design
approach. If the network is not designed and implemented considering the QoS requirement, the QoS
performance will only be an incidental outcome which may not support desired level of QoS. For
example, if required uplink bandwidth, to support latency and download/ upload speed for broadband
services, is not provisioned as per traffic engineering and design requirement, it will not be possible to
meet QoS performance benchmarks against these parameters.
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(iii)

(iv)

The service providers have confirmed that ‘Quality by Design,’ is already the guiding design principles
for telecommunication networks. In order to adopt quality by design approach for design,
implementation, maintenance and customer services, the quality management framework like Six
Sigma can be quite useful. Therefore, to streamline the adoption of quality management plan, the
regulation provides that the service providers shall prepare a plan for implementation of quality
management process in their network and submit to the Authority within six months of the issue of
these regulations. Thereafter, an annual report, on its implementation and impact on QoS, will be
submitted.

Further, the Authority is of the view that telecom networks need to be designed, implemented and
maintained for delivering end-to-end quality of service.

6.7  What measures are required to accelerate the adoption of Al for management of QoE to reduce consumer
complaints protectively and to enable near real time reporting of QoS performance to consumers? (Q8)

()

(b)

Input of Stakeholders

(M)

(ii)

(iii)

The stakeholders submitted that Al and ML are emerging technologies with evolving use cases that are
being imbibed in operations, as and when found suitable. Stakeholders are progressively deploying
advanced automation in various areas like Network operations, Customer service that involves Al based
tools which help in delivering services in faster and seamless manner and will continue to explore usage
of latest tools and techniques that deploy Al. It is further submitted that we can expect these technologies
to become more sophisticated over time, however, the same is expected to unfold organically, as
inventions and innovations cannot be forced through regulations. Accordingly, it is requested that the
regulatory bodies should not mandate adoption of any technology and should leave the same to the
operators to make a balanced decision in the best interest of their consumers as well as associated costs.

One of the stakeholders submitted that Al for QOE requires capturing of customer usage statistics at UE
level. The OEMs should be encouraged to install/ facilitate addition of QoE application in the CPE.

One of the stakeholders submitted that Al based network performance measurement and monitoring on
a real time basis, is extremely important in today’s context. The stakeholder also suggested some of the
measures that are required to be taken to accelerate and augment the adoption of Al in this area.

Analysis and Conclusion

(M)

(ii)

(iii)

The latest network standards support QoS and QoE management features albeit at equipment and
segment level. However, user experience is the aggregate outcome of QoS performance of each network
segment i.e., access, backhaul, core and transport networks.

The network generates a lot of performance data when user connect to the network or make voice calls
or use data services. These network logs are generated for each segment of the network.

Therefore, the Authority is of the opinion that adoption of Al enabled QoS management tools may play
an important role in effectively managing end-to-end QoS in near real-time by collecting and analyzing
the network logs of each network segment. Accordingly, the service providers are encouraged to
evaluate and adopt Al tools for QoS management.
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