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AR XA fafame gy
SeRgET

5 fawell, 31 e, 2018
fafer W 30503 /2018—FJSNTH.—RA TRHAR faframe Wferawor iR, 1997 (1997 T 24) B &RT 11 B
IT-4RT (1) & Tvs (@) & Su-Tvs (i) 3R (v) & A Ufod 9RT 36 & eI Ya<l el &1 AR $Rd gU, ARG
TEIAR ARG TR0, MERYT el Hal (IRRATS) 3R HegeR AMEd CollbA ¥al &1 ¥al quadl & AFes
faferam, 2009 (2009 T 7) # 3FT TMEH oA & forg FfoiRad fafam @amer €, e
AR B T (TRRETEH) 3R Hegor ARgd CllbH a1 & §aT Uil & AMes (BoT1 werre) fafam, 2018
(2018 @1 7)

1. (1) 37 RFRET ®T SR CellBF Hal (TRRETSH) R HeJeR AMIgd ol JaT @1 4@l el & AFes (8T
W) e, 2018 (2018 T 7) BT ST,
(2) ¥ e f&Aid 01 STaeR, 2018 | @R 814 |
2. ST Cellh Wal (IRRASH) R Hegelk AdTgel Collble WaT @1 HaT Uil & AMGS (AT, 2009 (2009 T 7)
(2 o vear o faffem wer wem) @ fofrm 2 @ Sufafem (1)
(@) Ts (@) & yvam, fad ©s @1 fa=efid fhar e, Fmd—
" (orE®) S foid (€ve) Y $iU R 1 Sa-dIEIRIR" 3T IR Uae ST dauid Aciaid (TR |fda

éaqﬁfﬂ (THSIg) &, wfrerd #, ofw | €, S Uelcly ARG AT QR e H a1 Ui (FgIATH) Fel
TEAEdl (RETE) = 1 B [y SSARG W el WMiARG BYd WA ead §RI $1Y U o € A Jeqw d

qw & 9 &
(@) s @) & v, g @ I Sfa<enfia fevar Se, e
"(7) "o fid (que) Ve $iT R A1 A-NERR" &1 1 Yabe SeT deaot Meidblar (SR affa et

Iew (TR ®, WREE §, o ¥ & W verls amIRa W TR Sedd ¥ aT U (FeeR) s
TEaMGd! (RARIE) = 1 & oy ufeid W eT WMidRd &R 7 edd o & o & |

4415 GI/2018 (@)
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3. W e & e 5 @ Su-fafvem (1) 3 @ifersr 4 sik,
() Pfe™ IR &7 " B I,
(i) ® s (i) & e (1) & e, vl ‘(@) Svd Soc $u < @ sid<enfid faar S,
(i) @w W (i) @ yfafe (M) & ueamd, ufafe ‘(€) Iud Yo g ) @ siaenfuq fmam So;
(@) Piem “do” & S,
(i) % @ (i) & e (@) 4 ufofe ‘< 2%’ @1 sidxenfiq foar s
(i) @8 A= (i) @ ufafe () # vfifte ‘< 2%’ @1 sfa=enfud fdar e
(M) e “fafdr 3R afebere arafdr” & affd,
(i) @8 e (i) @ ufafe (@) # ufefe ‘e o) @ oraf @ SR SN QTR W' @l sidRenfua s
SITUT;
(i) ®9 dw (i) & uffe (@) ¥ ufafe ‘Te el o s & SRM aivd R W' &1 Sfaenfid fam
S|
heT AR T, Ao
[fasITa=-111 /4 / 311, / 162 / 18]

fewor 1: o fafgml 31 f&id 20 A, 2000 BT SRR HEAT 305-25,/2008 —RATH & ARIH H AR S 0F,
SR, -1, @e—4 # faid 20 W, 2009 FT YHIRG febam 727 o |

fewor 2 1 fafemi @1 e 7 78, 2012 BT SHRYT <ol a1 (dFERATSH) T HoR AIEd ol a1 @1 Hal
U & HGS (|EeH) fafm, 2012 (2012 FT 10) TR HR GARH fHa1 7 o |

fewor 3: @@ fafeml a1 i 8 FawR, 2012 BT AT CellbH T (AARETEH) T WRIeR A Callb wal
AT TR & AFGS (GART Wele) AR, 2012 (2012 BT 24) TRY @R IR G AT 7T o7 |

fewor 4: e fafl @7 A6 21 WA, 2014 BT SR CAMBH Hal (ARRATEH) T Aok ARIEA CallbA wal &l
AT T & AGS (R FeeE) fAFRE, 2014 (2014 BT 12) TR R IR G AT 7T o7 |

fewor 5: 7t el @1 oA 15 Sfagar, 2015 BT ARG el HaT (IRRATSA) TAT HegoR A el ddT ol
AT T & AGS (AT G fAFRE, 2015 (2015 BT 8) TR FR SR WA fAr T o |

fewor 6: e fafrai @1 feAlw 18 SR, 2017 BT SR CAMB HaT (ARRATRH) TN Aok ARIZA CAlbA wal af
AT T & AGS (UrFal FeE) fafRE, 2017 (2017 BT 4) TR @R AR FARA AT AT o7 |

fewur 7: ARG AU AR el WAl (AReTSA) T Wk AdIgd CollbA dal & Hal o & AMeS
(o1 AeF) fafr, 2018 (2018 &7 7)” @ I 3R BRI B T Gl ¢ |

A HD LMY

1. g

11 RO GREAR faframe witawor (argfam) @1 wrgfaur R, 1997 & Ted War S Torah
T IR W1 YRIARI gRT qRAT GRS TS VT AT B Al g G & forw Har bl o FeiRa a1
e e gan & R 6 Suiat & Ral @ e & o1 Fo | wgfow R & ded Sudw sl B e
% fog 5 Jalls, 2000 B ARG & Ted AR 3R HYoR ARISA CAlbH Hawii @1 HaT ol Joraan fafm,
2000 ARG B MU | 37 AFTH ST Iewd Far S Qure, S e YSTAT §RT Jedl SRMI UG B, iR
STINTEAT BT UG HRA BT IRGR 2, B TGN SIR TEdh Aqfte B o FeiRa o, Far yermstt grr 5841
TR TS AT B U ST GHRI-GHI TR BT S IR AFGS d @] Il BT Al Hri—{Tore &1
e T ST F; AR ARV qREAR Hawlt & SuHaet & fRal B e o 2

12 9) ¥ g ffd o1 wen @) w8 o ok wgRmn 7 SuRd SeliBiF War (@RRersd) 3R eger Hierge
T W1 @1 WAl U & AMGS (AT, 2009 (2009 @7 7) & WY H 2009 H I WAl & fofy HMQ
FIATE AMGS ORI By o | g fAFREl - ugdl IR GYME WaT YRR g dRiifad 25 edd SR 39l

:
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| YgaR 6y Y o | HS 918, VRN FYIICE AR Bid $U @1 Gl GHRT B IR A ITHIas

: AT YETAIS §RT 4511 1Cq@ [ B D BRY 18 3N, 2017 I [ H Uwer weed
aﬁtﬁmwﬁ%ﬁmwmW@Hﬁﬂﬂ(@?ﬂ@ﬂ)%%@@pﬁ@%ﬂﬁﬁgﬁqﬁwﬁﬁm
T 7| 39 WIMEN @ 916, AW & ol A D FHfhd ST BT AMdHed Uhel Add @ AN & w9 H (b
ST SR W AR T ad Ueife) W e T8 S sifq e siivad, Wk, SeiEen a1
Tordrs # ¥ foel o ol 9t @), 39 W e e e e

T UPR, SRR ¥ 3R IRTHICR S AT (Pl Heary AherT &) iR |3 RIAT &%, el / T8 Ader),
J] A A B T FARM B JuRYT REe @ T denfie oer aie | o @ ol § 39
IREfERT o 26l ok 39l vead & foy digw SR "cdd WG & 3Icld], Tacs YSdl Ugd d1ed, digd i
TR (eleerds) ot &1 el aIRT @ forg qgeive o) AT R WY, § UF ST g A A fopar
ST {61 &, T W 3 T P B WY 4 [TaR $ & v drenfe) ke wd ok G &1 d@dl ¢ | fafle=
Uil & qeged Al @ o SEifie) fIRe Tid | B S Fhdl @ WR $9@] AT EF B a8, J T
ST WE 1 R 99 9 2| SISR Mded @ fog dielivecls &1 weea agsied fafrml § wnfie foman
AT o7 3R SATEE—C RAWINGT SM1.1028 & HaeT H iard WM & oly ARedTeid oo 1 enfied fobam T & i
45 AR eqd W digw 3G WAl I Ue-T—US e $ IR FRal 2| qERe, e Wt & dRM,
Telcls STWIRTHANRI & Hael § HaT &1 o & I 7oell IR @ faR—famet 781 fam T o |

S Wead el JMIRT § SR dfgw Td ST HaT oAl oW @ foy A% UF ARl Ueietd ¥ die9 iR <
ﬁﬁmw—wﬁﬁwﬁ%@aaﬁmﬁﬁw%aﬁ?ww‘ﬁmémmwﬁéaﬁ?
grafrt # frafid Bl 81 gaferg, 2oft &R 3ot Acad & [P TelclS edd b WIRY digd Wag UG Bl
oIS ARG 81 WHaT &1 257 IR 30 meiRa XA dreififear ok fSasq gk 4 ueel foq 9 & g™
awaﬁa%wamééeﬁqmmeﬁaﬁmwwm?ﬁm@mmﬂé o o 9 feR & dgw

Wﬁawmﬁ%mmmﬁﬁ(ﬁwﬁﬁ)ﬁgﬂ e, S SRRl B TG

S
g
e
L o
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ek e
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I BT TIIT PR T & | IRG A TAcrs cad 4o H fIgd a8 & SR WMER T8I 88 © | Yacls daval
eI BRI X2 950 ¥ WS gRT ] FIATACTS BT i o1 dMfh & | AT B R ARG H aR0g dWlb
IS S FHAT | ARG A ACs Tead arel AT ffivext 7 divacs dawRl 3 WY g% av @l

e
G §1 U9 uRgedl # 3¢ 4 ol Swedl @ whd € W died Bl @ e d ofd W e ¥

SReTTd, WIERT 7 26 WRAR), 2018 B “Telcls SUANTEAE & foy dfed da (diigercls de Hivy
Biedh FRT) W 6 WA 0 W v U Wideie W gihar g% ot of, fw 16 A, 2018 7

WWW?WWW@@?@W?W@@&WW&?WWWWW
AR AAUHdl & SR Afad STRTEIE §RT 3Ha DI T5 4159 Bic Aeel] TR T dead 4 A1 §I59 o
P SRM ITAqY SRR fidel H 572 S W ¥ qul v W $iad iR Hifvd off | 57 fafrml @ siftm
U T qHY YR < R UfhAT & SR, fRauRae! 9w e Wil W e fdar)

HTEeid /159 VI &1 qel 3R Tolcls SNl & fog afgd |aweil & foy faftre 9y dar IRifier @1 Joraan
P AU AT T AT ® 6 VA STAmTGAielt @ fog digw danslt & fog e U dar Rwier @ e &
JUETY 257 &R 3O SUANTHART @ ol SfelT—aTelT B Wdhdl B | St A FUEAW & Wbl & b qaHe
fafEdl & SR Jcad RMICR SR HGe digercls /HIUaUhel dicd g aaAIvd & Jrdl tie d FRE
T B fov W T e wEe U § o Roft w fomet fewr mn e aRumvawy disiuerdg
PN & oIy TRE RSTE 3JHd &1 o 9| I8 <@ T & (6 Tacs § 8 Madia 3R TR ST
fby ST &, R H FgIATH BT JAIGd IR FHal & TR SRR el AT Pl YU okl aX e B
JER BT & | ead H V9 TIeAR 3R fudie & Tad 919 $IpTRIE & BRU SR—GR Bidf $1U, Bidt sy |
Ao foetd, Argele @i a7 digw RYET Sl ReIfodi a7 Fhal € | W gl & uRvM™ SWIRTddie @ fog
e A a7 AfgH R B ®Y A 8 A & | VW P G GANE T B forg Aigerd/dEE HE F A AR
qME Didl & IR WA fhae! gea] WeR ST S Fdhal 8, D IRATNT B B AaHdT & | RaURST gRI
HURITE @1 U8 G @1 AT B T8 ofl, frvaT swiwe R &1 e $ed AR gl /dZd R 9
31 gftc | cad AT AT BT G B H fBAT T T |
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3.2

Hoarerdl & IR 959 Qa1 BT ST FRA a0 STNGART D IGIT T AMHed &7 d o7 Refiex:
Aeaundl & TRY dgd T BT ST BRI el STIRTHAST & YSIH PT 3o de & ol b A IR
R 5 URe Srifel R (1)) % fory wd | iveewd oRgwat @ forg, dia of araver # o drel aH B
A 3R A Y gt o Ruid a1 ffde = @) savaddr & wadt |

el @ fewfrai
mmn@mgmmmﬁmhwmmm%mmwwwwrw

(®) e fequrel 4 Go@ W@ & 99 AT @R (HevE), feasd i gaifeldl &1 affdhed 3R
URATMO @< @1 Ud A qal & | qe¥eld, §P RauR®! | S8l b d TRl & 9 b1 Yga T8l o)
AHd U I RIS AT Aigeld AT AT Teqd # W [FUs SR ¥ | D 3[eldl, $7 UGN & HeA 2
T PR A AT YSIAT edd W g8 AN W W BRA B ol SA@T SR A8l AT S b |
BIelif, WA yaTarell & femex B fRaural 7 Yo A7 & 6 divacs dicq @1 o a1 sAfoRad
TRIT o MW Ude B (feld ok esAfeid), @iid TR Ve (@ufeid 7 SRAf®), JRUE digq Uac,
fSer, Re dfcd, A9 MFTET R (THRITH), S oid, 3 I AT AHAR K, Did JHT T, URT
S qdid, ToldRul AWeldl &F, UolidRv fdefd, TH—<UeNIh Uead ghadl &%, T9—dIaRi® Jgam
facta onfe & sfoRed TR & smawaadr & |

(@) B uR®! 7 Yo far & Arseid /dfed = @1 UgaM T Ao B & (g AoEr R ¥ Tae
7, feR, Je—T-Ts fada wiw § 9afs B 7 gem foar f& smeem & fov ggo afoRed Rt 1
TANT T STU | feqeRal & Uab iR Gemd UI gaN, Wl Aigeld /dlgd R[E U B b AR Agerd
TIT ITEd & T &1 fafl, s T ¥ W AfawRed 2 @ fory RivadE R ©F @ W @

<2 3 FMHRT ¥ G o) 39 WE T Ade IR BURTE /SRS (@) Fdlfec] sed0) Tahd 119

" gRT (AR Y U o UFIRGH & MR W UK {6y Y §| $Ha oFcmal, A HaTg Aol

P 3T T BT G B AR "cad /feargd § TR &1 Ul o B oy feu Red sR W

S 8| ¥ IR-AMES /3ot THINGH & Ol 39d & UTed Red 94 & R W Feq GIERY &

I § 3R T de31 9 @A H oo aScye @ f=ial &1 39 & | $9fery fafRm & w1 & w9 o

T TE & DUSTS / DaITS Y DR I ell8 ol o T8l 81| VP 3y feceRe = gag e b =ge

B B MG BT T YUTTell SRTRTSME MG & SRM AT R W gET o & WIRY & el & |

() v@ a1 yerar 4 gerd fr b deivadis & fou G tEEy B &R 1 adha, medl Yae (AR
THER) BT 3 Hodl BT & ol Jffeid AR SeAfid W gu gu & (Ahelaidd rd 781 ge &) | fell +ft
farell | o #ifte, THUHT 3R SRUeRt e 4 @ gU o @l UV & WY R 9 uTe faar o
T &, BTl YT THSR] WRd H g Y Udbe $I YA UK el BA1 o el iR gl =T @
oy 30 W AR & <1 Fadm | digercs digd oradn ddlems (100~ WSl THEY B %) =g 95
g d99e ST GId AT 2 | T SUHIRHT ARETT FE A A9 JAlaR YAcs WAl @ QR e B R @
39 IR afTeel JoraT A W Wl G IR [y 3R G T HA HAA: <2% AR <1% o)

(7) % Roumsl 7 wqa & & Swamadst @ e o gfic 9 W TR iR fFadial &1 geaa
PRAT g7 T © ol 3ol e 36.331 H IfcaRad €| U feduRe 1 gena e i Aifedr sAvaciad)
TR (THIMTEC]) UF Hecdqul ISR & Ol didiYacls # $is did & ®I JId &xal & | Uh RauRd

foar fo fSRi) fSXre eemR &1 sWuia Seadlanyl & fofu fhar o G| glcrife, ffdrei
fedemel = gera faan f& O Frdiel /<eaR & d@Md o & forg fafeiRa agais tReies i 8 |
TS/ FrRdial &1 ¥ Wi AFES! & SJER 8, A1 aafdd A W de) BRI W AR 2 S 8
AETge SRex @ &g B &1 9ad & (38 39 W R o o {5 fftRex o1 ot wiead # foow dex @t
YRV BRI [T 8) | IAS ASTH AR TSI, Folcd d Haferd fdRe Yonferdl vd edd f$ogd &
AR TR AR ol & fofy A 31 ST ¥ W FH BAT & 3R TG ST TEHRT & oy
AT B |

AEUhd & WY 59 HaT BT TGN B dlel STIRTHAN & YGeH &1 b 1 @ forg WRHie: Hp

fequal o gema far i ardig—3 RwRer Si1028 3R SivawAy RIGIRE amgemR. 42 § Hvauwdl & W

dfe & BN BT 3Mber BRe B KM TR By 7T § S GoliaRor Wherar &% (MEyaud O e

FUaTS), IRe—Sfelt fidid (TS, disw qarferd! (THie—Taady) iR afd $MU <), Haushdl Red 9 oS

AHAT UM, Bid B FFR R W F@Merc! (TUR]), did quidr U |ibe Raes Celwil anfe, S a4

Al & oY UTed & Mg BT USRI PR T & |

cEE:

b1
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AN BT fveiyor o fsmd

WTEeid /139 RIS &1 qel 3R elcls SNl & oy argd daweil & fog fare 9y dar Rifier @1 Jora
P ouer. dleercls | Wl Fel W T IR O @ a1e Y udid s ¢ b adid @ SR digd 3 JeT
7 AiEeld R $ UHE BRY & | dgaied ffREn § e dioer Refiedl § 9 a8 IREer 39 W W
a7 B TR T BT TE G 2 | YA W AIGH Pict $19 Tel B B TTE A FT AT a9 & el
g

(%) T M & AMAl BT Gl IR B folg, Fewic Yde $= BT UI9d cdd RMIe] 8 AahdT & Sl |dl @
O BT ST FHAT 2| 0 D S UfRIG BT A AR Ao e B fofY $IRT O IR WIS Tt
B BT fqded 8 Fbar € AR e & fay § I 3 IR-3IR TE v o1 wad 2| P @R fddey Aead
Aae IRIeR BT IR ST &1 adar & oY T—ama IR A1 SiR gfod fhar o Jaa 2 |

(@ "cd® TR W TS dicd & IRM R I AEeld I Adheld ded & forg A9 AffFRE @R
(Trale) @ forg Hecad W9 @ Frifad axA onfdi B ffme @ gfe W 98 ageRe T8 &
Wi W9 B Tedd R IRAAD ©Y | SR {HAT ST AR Ug TG WIH S 6T I 4edd & [qhN
3R fORIR & W1 9GRIT WIQT| dIceild & R, AEd Dicl I OraI BT b B DI THATH AR
faftrt a1 dofous e gRa <X & IRM, T S Biew IR [HAT A FHAT 2 | TERETd, W O §Ied
T BT 3@l 3R el g g B

(1) delUEcE Bicd & SRM RIS I7 Ageld AR T AHAT G & foly ecdd olded IRMICY T AT el
Rﬁfﬁ&%(&ﬁd’rﬁﬂ%ﬁ)aﬁﬁqeﬁ?gﬁﬂﬁﬁwmélQm&édcqéﬁﬁ%aﬁﬁqﬂmw
EFH%N ST Fegor1 Urerdid (TSR §ae W afdd 21 e (THeR) @1 §10 X @ qo Sl

wa@mﬁw,maﬁqmmwmﬁmmﬁmmﬁammmaﬁmm

(9) @ giera, wiftexer = Fofg form & fo diefiverdls ®e & oider & foy 7Y gy weqd R
TR foby ST &fR foMTET SR W S9! ol &1 S0 | 3R W, Ube 81 &) @1 gfaerd 3 I
e @ o A 0wl dde @ g Yo @ 9T @ &9 4 ol foar s e (@ é’rﬂ‘s‘m@[ﬁ

3epferd) (STTHTAY THRITI MEAR34) | Telcls o Gl THEY (Se¥ic Uiehid Ude) $iu iR 81 &g
ﬁmﬁ@aﬁﬁ@am%ﬁaﬁ@aﬁﬁr&ﬁ%ﬁﬁ%samWaﬁtﬁeﬁwsuzszﬁ
AR AR B ST bl 8-

(i) YRR Y (Sevic Ueiald Yac) Sefeid W § A1 SHIAT Off Wad © | W8l g gal e ar
%ﬁmmwﬁww%wsﬂ?ﬁﬁﬂﬁwmzﬁﬁwa%ﬁmﬁmﬁﬁwﬁmw%mﬁ?ﬁqﬁ
@ SRM FCW Y Ube &I AT A A Tl BT ST & | U M @ folg dhadl Jor ©iF ¢
(Ffia $fbe o9t SIERiTa) W faaR fem S|

(i) IR TR (Sevie Teiatal Uae) SSHfeid W W (Mhadydd U T8l gY §) & Had € | el
qq Yac a1 & s ded, TR 3w W Yae &1 91T 7 T & UT R 31 W™ 37 @ d15,
SAISdl /IR W RN AT § WR AU YT hergad U el f6A T (AR w9 4
WHR T8 5 ) | W Aded & oy dad TR ©F ¢fha (Sfeacs (e 97a Sdrita) =
e febam ST |

(iii) R THER] (§eie Ueidid aic) Jufeld W W (Whaddd WK el §U 7) & Wad 2| el
qa Yae A Juat AR SR | Ude W § W ST XA aRd $ Joddk Wilel B [SforeR
T gY & W Ade @ foly dad IoR WA e (SRace {fhd da ddRivE) ik dad
T Taery, form SR &l f6y v § @Ik ARl orgepa wer & Y R), W R e
ST |

(8) deivads & wivH & fog, ?ﬂ}ﬁaﬁ1$dldﬂm 6<lmaﬁ€@ﬁ‘§’q,a€é@ﬂm%‘ﬁiﬂaﬁw
e & g ¢ "eqd RMex A fey o wad 8, 9 Swft I uRSwEl & |HIfaT S | gEier,
m#m¢w«wmmmw«mmmﬁmﬁﬁww
T a1 gfT &Y A @ forg, Fgeiva fafret @ forg &1 U wiede IRnfie’t e e (Site) dae gt
7 SA-AERR” 3R o0 foid (Ige) Yoe §U R A1 JUa-GSRR” 3 93 A o1 ol forar €1 9,
e § e 99—t () (i) aiR (5) (i) 3 TR e d-ed) ok IE Td -ed ol Rel
ASY (IIRTTE) & 919 SRSAcid SR § @ @ Y Ude, AR Hored 9T (e YaEd 3 & BRT

_/‘d/
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$10 6T TU e ST e 8 | gTellie, JUA-USIeR H dad SR SU U (6) (jii) # uReifid g—redr
3R Ig 1@ I-redl 3R IRTT & 41 SRolcids A 4 @Y ¢ Uave wfid 261 | d99 & e 4, IS
Har yer F dERd YT @ R @ ol 5% d9e &1 G e, Sief, U SwRhl 69 A ey 9
4 dfgw & AWl § Yo w1 R @1 gama faar o 5 omet # <1% iR sia # <2% | SmEEg—aR .
2135—1 RO "Mgeals R FAQEM A A $exbE Cadg BR AEUAS Teard” & R,
gyrEal ® 98% @ @ Upc WHaAgad [QaRd 1@V @i Y dgd JIecTd @ JFHT BYd B [y
TG [T T §1 SWIh Bl o@d gy, WRGR | IF RFed @ AU 2% ¥ o9 1 39e W
S fRuifRa e @1 fofg form)

(7) 7o & IRAID (fhd I Goligd B dTel wegd e} @ AMR W A W@lfeld ST TIT W0TTell &
e W fHar S 9har 8 98 HReX 3-ARd W Sude ® AR 9 & & oA, i # 24 € o fhan
I © | ETeifds, FeR @1 KU @ & fory SRAIdITa & SR A9 o 81T | Sivd Udve $7 &% SR Jud
Yae $MT R & faed @1 T & forg 93 &
(A = 100)

B STH:

Sivet Yae g ox @ fow:
A = SrAfeid ¥ g a1 o (@heargds IR ) & T AR ey, (b)) a1 o g, wHeE =
1% fog |

B = g & forg 2o diawyd @ SR vaery (Ueve) o1 gl e, agiens = 1 @ foru |

B # Bore T e JeET 3 & HRU $iU fy T Yo iR -redl ok I8 vd g-Ared oiR
JRTTE & 9 SRl e # w & MY dae Wit €

A = e Juat G areA SRRl 3 o W, O 6 [ = 1 @ 9 U6 sel el AR
S7a Wl & faaRd T forg U Yabe (& Y Yae) &1 e i 2|

B =1a IR & Judl GISRAT oA T ol Fol W&, Sl [ RIS = 1 & I Iod Wl B fadRd

foy ST aret Sde @1 HfaffeeT aw g

e § §—redl 3R I3 Td §—red! 3R IR & §19 3l giame d g« &l T Jae i € |
v Bid 9% @ WRA Teldlg Sl @ fory digw Qarg: wide Raa (ivd) wid 9@ (igausd) & sRor
DI B IR H 9T THI AT & AR 2 Fobal @ b STINTHAT BT A3 Dl &I R PR B {oIY W d
WY B TP DI AAWHARA b IR H THHN T 8 Rifd e AT AW F Y IRl AR Tead b
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TELECOM REGULATORY AUTHORITY OF INDIA
NOTIFICATION
New Delhi, the 31st July, 2018

F. No. 305-03/2018-Qo0S.—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
further to amend the Standards of Quality of Service of Basic Telephone Service (Wireline) and Cellular
Mobile Telephone Service Regulations, 2009 (7 of 2009), namely:—
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THE STANDARDS OF QUALITY OF SERVICE OF BASIC TELEPHONE SERVICE (WIRELINE)
AND CELLULAR MOBILE TELEPHONE SERVICE (SIXTH AMENDMENT) REGULATIONS,
2018 (7 of 2018)

1. (1) These regulations may be called the Standards of Quality of Service of Basic Telephone Service
(Wireline) and Cellular Mobile Telephone Service (Sixth Amendment) Regulations, 2018 (7 of 2018);

(2) They shall come into force from the 1* day of October 2018.

2.  In sub-regulation (1) of regulation 2 of the Standards of Quality of Service Basic Telephone Service
(Wireline) and Cellular Mobile Telephone Service Regulations, 2009 (7 of 2009) (hereinafter referred
to as the principal regulations),

(a) after clause (hb), the following clauses shall be inserted, namely: -

“(hba) “Down Link (DL) Packet Drop Rate or DL-PDR” means fraction of Packet Data
Convergence Protocol (PDCP) Service Data Units (SDUs), in percentages, which are dropped by the
network or lost in the network while transferring data on the downlink for Quality of Service (QoS)
Class Identifier (QCI)=1 in LTE based radio access networks;”

(b) after clause (y), the following clause shall be inserted, namely: -

“(ya) “Up Link (UL) Packet Drop Rate or UL-PDR” means fraction of Packet Data Convergence
Protocol (PDCP) Service Data Units (SDUs), in percentages, which are lost in the network while
transferring data on the uplink for Quality of Service (QoS) Class Identifier (QCI)=1 in LTE based
radio access networks;”

3.  In sub-regulation (1) of regulation 5 of the principal regulations, in the table, and,
(a) under the column “Name of Parameter”,
(1)  in serial number (iii) after entry (c), the entry ‘(d) DL Packet Drop Rate’ shall be inserted;
(1)  in serial number (iii) after entry (d), the entry ‘(e) UL Packet Drop Rate’ shall be inserted;
(b) under the column “Benchmark™,
(1)  in serial number (iii) item (d), the entry ‘< 2%’ shall be inserted;
(i1)  in serial number (iii) item (e), the entry ‘<2%’ shall be inserted;
(c) under the column “Method and Assessment period”,

(1) in serial number (iii) item (d), the entry ‘On average basis over a period of one quarter’ shall be
inserted;

(1)  in serial number (iii) item (e), the entry ‘On average basis over a period of one quarter’ shall be
inserted.

SUNIL KUMAR GUPTA, Secy.
[ADVT.-111/4/Exty./162/18]

Note.1. —The principal regulations were published in the Gazette of India, Extraordinary, Part III, Section 4
dated the 20™ March 2009 vide notification No. 305-25/2008-QoS dated the 20" March 2009.

Note.2. —The principal regulations were amended by issuing the Standards of Quality of Service of Basic
Telephone Service (Wireline) and Cellular Mobile Telephone Service (Amendment) Regulations, 2012 (10 of
2012) dated the 7" May 2012.

Note.3. —The principal regulations were further amended by issuing the Standards of Quality of Service of
Basic Telephone Service (Wireline) and Cellular Mobile Telephone Service (Second Amendment)
Regulations, 2012 (24 of 2012) dated the 8" November 2012.

Note.4. —The principal regulations were further amended by issuing the Standards of Quality of Service of
Basic Telephone Service (Wireline) and Cellular Mobile Telephone Service (Third Amendment) Regulations,
2014 (12 of 2014) dated the 21*August 2014.
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Note.5. —The principal regulations were further amended by issuing the Standards of Quality of Service of
Basic Telephone Service (Wireline) and Cellular Mobile Telephone Service (Fourth Amendment)
Regulations, 2015 (8 of 2015) dated the 15"October 2015.

Note.6. —The principal regulations were further amended by issuing the Standards of Quality of Service of
Basic Telephone Service (Wireline) and Cellular Mobile Telephone Service (Fifth Amendment) Regulations,
2017 (4 of 2017) dated the 18thAugust, 2017.

Note.7. —The Explanatory Memorandum explains the objects and reasons of the “Standards of Quality of
Service of Basic Telephone Service (Wireline) and Cellular Mobile Telephone Service (Sixth Amendment)
Regulations, 2018 (7 of 2018).

Explanatory Memorandum

1. Background

1.1

1.2

1.3

1.4

Telecom Regulatory Authority of India (TRAI) has been given the mandate under the TRAI Act,
1997 to lay down the Quality of Service (QoS), to ensure the QoS and to conduct the periodical
survey of such service provided by the service providers so as to protect the interests of the
consumers. In exercise of aforementioned functions under the TRAI Act, the Authority had
notified the Regulation on Quality of Services (QoS) of Basic and Cellular Mobile Telephone
Services, 2000 vide Notification dated 5th of July 2000. The objectives of these regulations were
to create conditions for customer satisfaction by making known the Quality of Service which the
service provider is required to provide, and the user has a right to expect; measure the Quality of
Service provided by the service providers from time to time and to compare them with the
benchmarks so as to assess the level of performance; and to generally protect the interests of
consumers of telecommunication services.

These regulations were subsequently reviewed and TRAI issued the revised QoS standards for
these services in the year 2009 as The Standards of Quality of Service of Basic Telephone Service
(Wireline) And Cellular Mobile Telephone Service Regulations, 2009 (7 of 2009). First four
amendments to the main regulations were made keeping in view the 2G networks and 3G
networks deployed by the service providers. Subsequently, due to growing concerns by
consumers regarding poor QoS and increasing call drops and introduction of 4G network
deployment by service providers, last amendment i.e. the fifth amendment to the regulations was
issued on 18th August 2017 which redefined QoS framework for Drop Call Rate (DCR)
assessment. After this amendment, the consolidated data of all the cells of the TSP is to be
assessed as part of a single network, irrespective of the technology being used i.e. whether cells
belong to GSM, CDMA, WCDMA or LTE.

Similarly, parameters other than DCR like Accessibility (Call Setup Success Rate and Session
Establishment Success Rate, Channel/ Bearer Congestion), Retainability parameter of Connection
with good voice quality are also computed in a technology agnostic manner and these parameters
includes LTE radio access bearers, Voice over LTE (VoLTE) in addition to voice and network
performance for 2G and 3G networks. While computation of QoS parameters for all RATs may
be consolidated as a single data set, there may be technology specific terms and thresholds for
considering samples as good or bad. Corresponding values of parameters for different
technologies may be computed in a technology specific manner but once computed they may
become part of single data set. For DCR assessment, VOLTE was also included in the revised QoS
regulations and Explanatory Memorandum (EM) to fifth amendment referred to ITU-T
Recommendation G.1028 which defines end-to-end quality of service for voice over 4G mobile
network. However, detailed deliberations on various issues of QoS specific to voice services for
LTE users were not done during earlier consultation.

LTE networks are IP based and it is common protocol for delivering voice and data. Voice and
data have quite different characteristics, data in nature is asymmetric and comes in bursts while
voice is symmetric and almost regular in periods. Therefore, providing voice services through
LTE network may be a bit challenging as compared to the 2G and 3G networks. 2G and 3G based
radio technologies and devices came in market with voice capabilities from day one and voice
services to users are provided by the same network on which they were camped on. For purpose
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1.5

of voice calls, if LTE network is not supporting voice i.e. VOLTE then user may be required to be
pushed to other radio access technologies i.e. fall back to Circuit Switched technologies (CSFB)
which may affect QoS experience of user. LTE network penetration in India has increased
significantly in last one year. Many operators providing LTE coverage have yet to offer VoLTE.
VoLTE may be launched in a phased manner across the country. Almost all other operators
having LTE networks in India have plans to launch VoLTE services soon. In such scenarios, there
may be many 4G users who are suffering due to long time required to set up the voice calls.

In view of this, the Authority undertook a public consultation in the matter by releasing a
consultation paper on “Voice Services to LTE users (including VoLTE and CS Fallback)” on 26"
February 2018 seeking comments of stakeholders by 16" March 2018. In response to the
Consultation Paper, the Authority received comments from 12 stakeholders. An Open House
Discussion (OHD) was also held with the stakeholders at New Delhi on 23™ April 2018. This
consultation was focused and limited to QoS issues related to voice services to LTE users e.g.
silence or voice mute for VOLTE users and voice call related issues experienced by users served
via CSFB and capture them appropriately in the DCR statistics available from the networks or
during drive tests. All comments received from stakeholders during the consultation process have
been considered by the Authority while finalizing these regulations.

2.  Key issues raised in the Consultation Paper (CP) were:

2.1

22

Issue of silence/voice mute and requirement of new Quality of Service parameters specific to
voice services for LTE users: It is noticed that requirements of Quality of Service (QoS) specific
to voice services for LTE users may be different from 2G and 3G users. Therefore, there are
possibilities that network parameters and benchmarks as per existing regulations are not sufficient
for effectively monitoring QoS for VoLTE/CSFB calls. Various situations were discussed in
consultation paper which could result in poor QoS experience for VoLTE users.It is observed that,
in LTE, some of the constants and timers are used whose values may impact QoS but improve
DCR statistics or call set up success rate etc. Inappropriate value configuration of such timers and
constants in the network may lead to situations like; frequent call drops, longer call set up delay,
silence periods or voice muting. Such instances may result into silence period or voice mute
observed by the users. In order to resolve such issues, it is important to define instance of
silence/voice mute and how many such instances may be accepted during voice call. It was sought
from stakeholders to identify the KPI which could be used to measure report and evaluate
network or service from perspective of silence/voice mute problem.

Parameters to measure performance of users being served voice via CSFB: What parameters
like Post Dialing Delay (PDD) may be introduced to measure performance of users being served
voice via CSFB. For CSFB scenarios, measurements for time taken to set up the call and report
the measured values may be required to be specified.

3. Comments of Stakeholders

3.1 Issue of silence/voice mute and requirement of new Quality of Service parameters specific to
voice services for LTE users:

(a)

(b)

Majority of stakeholders suggested that measurement of Mean Opinion Score (MOS) score
provides an easy way to measure and quantify the device speech quality. However, few
stakeholders mentioned that they cannot identify the source of the problem i.e. if the Mute or
silence is due to device or network. Apart, these equipment’s being expensive, do not scaleout for
a mass testing in live Service provider network. However, few stakeholders including service
provider suggested that quality of VoLTE calls needs additional support from factors like IP
Packet Loss (uplink and downlink), Block Error Rate (uplink & downlink), Garbled Voice
Packets, Jitter, Mute calls,Mean Opinion Score (MOS),Dropped call, Call setup success rate, Call
setup time, Post dial delay, Registration success rate, Registration delay, S-CSCF identification
success rate, S-CSCF identification delay etc.

Some stakeholders suggested that the existing parameters like packet loss, jitter, latency, end-to-
end delay are sufficient to identify or measure silence/voice mute while others suggested some
additional parameters may be used for measurement. One more suggestion received from
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32

4.
4.1

stakeholders, which was related to tapping data with probes from VoLTE forwarding plane for the
measurement of silence/voice mute instances and duration of silence impacting customer
experience as it has a lot of subjectivity in it. These kinds of measurements and KPIs/ KQIs (Key
Quality Index) are derived based on customized algorithms devised by individual “probe
vendors”. Also, these KQI measurements are done on dip stick basis to evaluate customer
experience trends and detect issues in the network/devices. These are non-standard/customized
algorithms that are subjected to continuous tuning based on customer research surveys of
experience and show variance of measurement output across probes from different vendors. Thus,
introducing such KPIs/KQIs as part of the regulation will not be advisable. Other stakeholder
suggested that a mechanism of measuring mute calls can be through conducting drive tests on
sample basis during TRAI IDTs.

(c) One service provider suggested that the measurement of PDCP SDU Loss Rate for VoLTE
provides the fraction of IP packets (PDCP SDUs) which are lost (not successfully received) on the
uplink and downlink. Packets lost in any of the lower layers such as Physical, MAC and RLC
layers can be recovered through retransmission, however, Packets lost in PDCP SDU Layer
cannot be recovered and hence can be considered for muting. The Benchmark for VoLTE Voice
Quality KPI (100-PDCP SDU Loss Rate) is suggested to be of 95%. One consumer protection
association furnished suggestions related to the average and the ideal quality values of the Packet
Loss rate during Voice over LTE sessions and suggested values were <2% and <1% respectively.

(d) Some stakeholders submitted that optimization of timers and constants, mentioned in 3GPP TS
36.331, is very essential from the users experience perspective. One stakeholder suggested that
The Media Inactivity Timer (MIT) is the critical timer that influences the dropped call rate in
VoLTE. One of the stakeholder suggested that PDCP discard timer could be used for optimization.
However, majority of stakeholders suggested that the prescribed QoS parameters will be sufficient
to take care of such constants/timers. While the ranges of timers/constants are as per the 3GPP
standards, the actual values set are dependent on vendor implementations which may be different
across all mobile operators (depending on which operator has deployed which vendor’s equipment
in its network). Each OEM works on a certain range of values for the timers and constants as per
the internal systems and network designs pertaining to applicable terrain, clutters etc. and uses
them for the purpose of optimization.

Parameters to measure performance of users being served voice via CSFB: Few stakeholders
suggested that ITU-T Recommendation G.1028 & GSMA recommendation IR.42 has defined
parameters to measure performance of voice via CSFB such as Registration success rate (KPI related
to IMS), Post-Dialing Delay (PDD), voice quality (MOS-LQ) and call drop rate, CSFB Return to LTE
Success Ratio, Speech Quality on Call Basis (SpQ), Call Completion Ratio Circuit Switched
Telephony etc. which may reflect the customer experience for voice service.

Analysis of inputs and conclusion

Issue of silence/voice mute and requirement of new Quality of Service parameters specific to
voice services for LTE users: From the discussions and deliberations on the issues related to
VoLTE, muting of voice or silence during conversation seems to be a major concern. Any of the
current parameters specified in the QoS regulations do not reflect poor quality of service on this part.
Voice call over LTE might not be dropped while there may be a long pause of voice.

(a) To capture instances of such pauses, percentage of Internet packet drops may be a network
parameter which may reflect quality of service. To measure and assess high percentage of drops,
there may be options to capture it while conducting drive tests but these tests in a particular area
may not be very frequent. Other option may be to define a network level parameter which may be
measured and reported periodically.

(b) Mean Opinion Score (MOS) for measuring mute or silence during VoLTE calls at network level
would require implementation of probes across the network. This may not be practical from
regulatory perspective as probes are to be physically deployed across the networks and number of
probes and locations are to be expanded along with the growth and expansion of the networks.
MOS based methods or alternative ways to assess the quality of voice calls during conversations
may be carried out by making sample test calls during drive tests. However, such tests would be
limited to the period and locations of drive tests.
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(c) Network level parameter for measuring and assessing mute or silence period during VoLTE calls

may be directly related to drop and loss rate of Internet packets (IP Packets). In LTE networks, to
measure drop rate of packets, it may be appropriate to capture drop rate of Service Data Units
(SDUs) at Packet Data Convergence Protocols (PDCP) layer as loss of packets at this layer cannot
be recovered while loss of packets at lower layers than PDCP layer such as Physical, MAC and
RLC layers have mechanism to recover packet loss through re-transmissions.

(d) In view of this, the Authority decided that new QoS network parameter for assessment of

VoLTE mute may be assessed by packet drop rate in downlink and uplink. Such
measurements may be made on average basis for entire network in the license service area
and reported to TRAI on quarterly basis. In general, Packet loss rate is defined as the ratio of
lost packets to all packets sent from the Source to Destination in percents (measured over a given
period of time) [GSMA document IR.34]. In LTE, following three scenarios for PDCP SDUs
(Internet Protocol packets) drop and loss are possible which may be defined in accordance to the
International Specifications 3GPP TS 36.314 and 3GPP TS 32.425:—

(i) PDCP SDUs (Internet Protocol packets) may be dropped or discarded on the downlink.
Where, a dropped packet is one whose context is removed from the eNodeB without any part
of it having been transmitted on the air interface while packets discarded during handover are
excluded from the count. For such measurement, only user plane traffic (Dedicated Traffic
Channel DTCH) is to be considered.

(ii)) PDCP SDUs (Internet Protocol packets) may be lost (not successfully transmitted) on the
downlink. Where, a lost packet is one whose context is removed from the eNodeB/ RN after
an attempt has been made to transmit part or all of the packet on the air interface but the
whole packet has not been successfully transmitted (not positively acknowledge). For such
measurement, only user plane traffic (Dedicated Traffic Channel DTCH) is to be considered.

(iii) PDCP SDUs (Internet Protocol packets) may be lost (not successfully received) on the uplink.

Where, a lost packet is a missing UL PDCP sequence number, representing packet that is not
delivered to higher layers, of a data radio bearer. For such measurement, only user plane
traffic (Dedicated Traffic Channel DTCH) and only PDCP SDUs that have entered PDCP
(and given a PDCP sequence number) are to be considered.

(e) For the purpose of VoLTE, QCI will be equal to 1. In view of above, it is observed that new

()

network parameters may be included, for QoS assessment, which will cover all the above
mentioned three scenarios. Therefore, Authority considered the views of stakeholders and
decided to introduce two new network parameters for QoS regulations “Down Link (DL)
Packet Drop Rate or DL-PDR” and “Up Link (UL) Packet Drop Rate or UL-PDR”, to
measure overall packet loss or drop in both downlink and uplink at PDCP layer. Here, DL-
PDR will include both the packets dropped due to congestion, traffic management etc, and packets
lost in the downlink transmission between the eNodeB and UE and between the eNodeB and
Relay Nodes (RNs), as defined in sub-para(d) (i) and (d) (ii) respectively. However, UL-PDR will
only include packets lost in the uplink transmission between the eNodeB and UE and between the
eNodeB and RNs, as defined in sub-para(d) (iii) above. Regarding benchmark, one service
provider suggested 5% benchmark for PDCP packet loss rate, however, one consumers’
association suggested that packet loss rate in case of voice over LTE session i.e. in ideal <1% and
in average <2%. According to the ITU-R M.2135-1 report 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. In view of above, Authority
decided to prescribe benchmarks as less than or equal to 2% for both the parameters.

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 the eNodeB and
is recorded 24 hours a day, every day of the years. However, for reporting the performance the
measurements have to be taken during TCBH. The formula for calculating the percentage of
DL Packet Drop Rate and UL Packet Drop Rate are:
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(A =100
———  where:
For DL Packet Drop Rate:

4.2

A =Total number of PDCP SDUs (packets) dropped or lost (not successfully transmitted) in
the downlink, for QCI=1.

B = Total number of PDCP SDUs (packets)of bearer entered for transmission, for QCI=1.

The formula includes the packets dropped due to congestion, traffic management etc, and packets
lost in the downlink transmission between the eNodeB and UE and between the eNodeB and RNs.

For UL Packet Drop Rate:

A = Total Number of missing UL PDCP sequence numbers, representing packets that are not
delivered to higher layers (packets lost), of a data radio bearer with QCI = 1.

B = Total number of UL PDCP sequence number of a bearer, representing packets that are to
be delivered to higher layers with QCI=1.

The formula includes the packets lost in the uplink transmission between the eNodeB and UE and
between the eNodeB and RNs.

Voice Services for LTE Users via CS Fall Back: Circuit Switch (CS) Fall Back (CSFB) scenarios
lead to long call set up time and user may not be aware about the requirements of the network for such
longer times to set up the voice calls as network is not in a position to announce or send a tone
because of non-availability of radio resources between user and network for the interim period. To
address the concerns related to longer call set up time in cases of Circuit Switch (CS) Fall Back
(CSFB) scenarios, the Authority acknowledged the technical reasons which may be beyond control of
service providers to reduce the time gap when user initiates the call in LTE networks and calls are
established over other types of access networks. In this regard, the Authority decided that field
measurements are required to be collected on periodic basis from different locations before setting
any particular parameter and benchmarks in this regard. In view of this, the Authority decided to
issue directions to service providers to conduct such field measurements and submit report to
TRAI on quarterly basis.
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