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g6arob 0b6og, 0Jb ,,0gjbo" (Eg0pgcn0tso - ,,3cn0Jr6ot"), $.:60are.o6boq'o qgo6gj15c"r6olr, o%.:bgqrr 5ggodob 0o96, brnq,cn
0gcn6xb 0b6og,ts3lr ,,b,>0rgggg0qrer 3r'103,:6o1 0g6b6g grq,qp"(6g0qrgo0tso ,,ocqc0ruflgcbcqo,.)
flr60cnq9m6oq,oqgo6gjgo6ob 6960169 I-rsq'olb 0o96 3cor6b0qggboor tsg0qrg6%g:
0gbqro 1. bXq,6g3t6gq,gbob br6r6o

$obrEqQgb)69 bgq'0X36gq,gbob brggd3gq'%g 0b,:63gbo oqgbXb BrqlsgCbuqlgtrlb 0cc0l3lq,0o qglqgrnb bgq,b66gqrgb,:
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2. b.:6gq'ggo%oc'r 3rn66g6gob 6s3666q,gbob br6,r63q'olsg ocqoa,:g$ggbgq'o bl0cn0,l3q,c.r bgq,tsg36gE gboor o3ori6gbrr
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bl6ggbq,cnbol-r q,og36%o3bob Eoblqgb,:qQ $,:6qg66oq' b,r3c"r63g6bc,r $o6,:qgrqggbstso102,b/fl0_oor 61369gq,gbob
Ua'BCq,cDBoU6 %gqr,:(Orjbo0,:q'g6) g;6ogb.
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g6omb 0b6o3, 03b,,agjbo" (Eg0qg6r'r00o - ,,3r,r0J,:6o,:,.), flr60<,rqg66oqro qgo6Xj6r,r6olr, ob'bgqr' 6ggodob 0o96, b.rq,r,r 0X.r6gb0b6o3' ts8b 6gq'g6rqror"r 3er68.r6,:6or ,,o6grn603.rgtfo6o,, ggqrggobor ,,!6gc),, (0g0qr5rc00o ,ocqc0ru0gcbcq'o,1 $r60rnqg_596oqro qgo6Xjgo6ob 0l6obs XuqCq'otr 0o36 gcorbbOqggbocn AgAs.rg6%X:
Ogbq,o 1. bgqE66gqgbob br6r6o

$o6,:0qgXbr6g bgq,tsX36gq,Xbob brggd3gE bg 0b.:6ggbo oqg0g6 grq,qrXbgq,gt),:b 0erOr3lq,tso, qr,lqgo6 bgq,666gq,Xbr(0gEq96o08o - b'l0r"r0r3qr'bgE'0$6pE'gbr),66q'g0rgflgxbqrob 0o36 $,:60<'rcbuqo rr,:6gq,ggoboer;1c,r66g66ob qo,r xorg6oor s60r"r0b0'l6gbgq'or':o3olr uBJboQ,36o3$rn-3erqgo6gbgqro 9r"160oor gr6rng6gq,,16 6g6orn6gqr qrcn6g%g 5,:g66gq,gbob 0gb'bgb.agbqro 2. Lraoalgqro bgqts$ogqrgbob Jo6rnbgbo
1, b,t0e€,lgq'r'r bgq8g36gqrgboor 3r,r0Js6o,: o3ob6gbb BrqSgCb,qgbsb 6,:rg6c6gqrrnb ggqg.rp$ggbq,oL 0o96 $'...gbgq,obs6gq'x3o%oo 3er6$96$o qol gcn66ocn rE 0r'r0b0,r6gbgqrorror3olr gg,lb,qr, 3r6oJ6rn-3r'rqgo6xbgqro 9'160oor.2' b'l6gqrg3o%or"r 3r'r66g66ob 6r366gqrgbob br6r63qrersg ocqcarc$gcbcq., br0cni3,:gq,er bgq,0x36gqrgboco o3ob6gbb glq,-qgSbgqrgbrb ger3gqro4og6,:qg 6,:qr,:obrqrcob 0o0l_r,:bg6,Cb;b b,:gslrg6o, 6r,r0qrob cnqg36r,rb,:, 6rqgrbqrob grcgr q),5 $Cb.,gsbb,:%q36gq,o oj6gbr l-rr0er0,:3q,r,r bgqrts336gq,gboco.
3.ll0c'r0,:gq,cn bgq,Eg36gE gboor 6,:6br%Rg6gqo 0<n0b,:bg66bob b,:grbg6ob c,rqrgbcnlls 16 0godq,gbr ,rqg0r6gberqSb 3r,10!16oolr0o36 6og6gqro 0o$ob%3qrr br$0qrg3obo.r jl-rgq'ott g9r6gbggq,b,:gog,:qr 6rqg'r'rtrobtso6gq,o bJgigooco b,:66gbqrcrbobq'o696%ogbob 0ob,:qXbrqg gr6q6X6oq, br3rn63g6bcn Sobrqg,:qggbs8ot06b/fl0_oor 6rg66pq,gbob Ur'rgCq,cDgog6 bgqgr(0rjbo0rq,g6)
Or6o8b.
4' bs0rnOr3qrrn bgqr8g36uqPcbr sQrs9cbuq p6qrr ojbgb 3r'10316oo11 0o36 gog6gq,o oo$ob%gqr,: b.:6gqrggo%or"r jbgqrobg%t6g63gq'l-rlgerg':qr 6'lqrogrbobao6gqro l-rJgi66ocn br<6pbqrgrbol-r qro6gbgeoorrarn.lrSSaoqrr6 2016 $<ryob 1os6g6,:0qg.Ogbq,o 3. qgrb3g6ooo qgSbgqp0gbo

1. l-rs0rn0r3q,r'r bgq066gq,gbob qgrqggbob
gog6gq';o o.9.rrtgq9,:- ti69q,]g;{.,r ' org 3er0J'r6or 6lo0'l6a3gbli
qro6x6%ogbob aobiqgbrqg 6,:0ergbrqgcbuql ti33j$6oor br669bq'r'r6ob

2' br0ro0':3qrc'r bxq':0g36gqrgbob q,:qggbob arqsgcbuqgb,r '6 $r60erots3g6.r, cog 6r,r0x<q,o0g 0bs6xb gjbgbr Egb'dq,gbq,c,rb' o6oggbr6r6bg bgqrbg36gqxbr br33cnr6o tsxbgqrgqrgbob$go6 g3gcngbo Jo6c'rbgboor qgJqrl, bbgs bg0ofigcos6, ,:b o,l6bgbgbb bbgrobgoro erbogj$g6o 6'l6x0ogb':, 6ob 6's0er6 o,ocD.ocuq,0b,l6xb 116 Egodqr3b,: ar'rgcobergarl,r bgqr8g36gq,xbob qr,:qrgb,:. b'6cn6rgqr.rb3qrts936gqrgboor 6'lor3r-q'olr$oSgbgqro oj6xb.: ocqcalasggbq,ob uEqcbr 6rq,0b603,lqr tsgfl60gcnb l-r0er0'3q,erbgq'Eg36gq,gbr 16 E3b.:b$olro 6gq'oqrg0gbo 0Xogr6rnb bs0c,r0,:3qr.r bgq,ED6gE,gb.:Eo o0 agaorbgggr0o o)f, OCqCorU'gCbC*,.,co,:gobo 3rn6gX66ob 6.196gX-qrgOolr 0o%6oco, 0efi,:$oqrScnblb 0ooqgbb rqr6oqrrnb6ogo 0gqrgoJCpgjb8qrs6g.r60ob gcn60or6gbrlorb 6rqr$g3g6b obr6Sgb-qrerb 0rb,l6bg bgq,0ob,:$3qgrn0o bbg; rqr6oq,r,rb6ogo 0gq,6oJq,gjbJq,rggc,rr60ob erJg6,:6er6ob0r'r0b,:bp6gboor.

3. o0 EgOorbg3,:0o ol3 OCqCAsg$gXbgq,o .:6rqrcn6og6o Eo6l,:6bob flo6,l6g b1q,0g36rgq,gb,ltr q.orsggbb bbg,: Jo6or,:6, o6ogrq,sgC0gqlo,l qtggcngbCbqo3,tgberbob r0ol_r ts6b,:bgb 3r"10316orl,r.4. 6gq'90lg$'ggblqpn ,lgbrqrgbb, 6er0 rjgb 6gbrbr0obo 0,lg$g6bqrerbob 6r6bc.r66o1q,g0ob qrogg6bo,: ,:6iqn gr60c,rrq66brgoo6oqsCbgq, Jo6b.

5.flobr0qgXbr6g bgq,0g36uqCbr Egqr6g6oqro.: cnr6,rb,:6o og6oqrogqro d'q,ob 0jo6g b'0 g6%g0Jqrl,6,:qr, 6er0gq,o'6,r6 r,16og5bg03qrr6o 6rqrrg6g0s 3er0Jr6o,rlr, bcrq,er g6on ggqrg0,:gflggbgq,b.

0b,:6gcnr 0er6r6g0gbo qgr bgq,0o$g6gbo

3o0Jr6or: OCqgOrU$ggbgq,o:

03b,,01fbo" (l/3 405044955)

tq

03b 6gq,g6.rqno 3er6Jo6r6ot,,o69o603190o6o,,
ggq,g6oiror,,166r,r,, (b/3 230031195)
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g6cnob 0b6og, ts8lt,,Ogjbo" (tsg0qr6c'r0Bo - ,,3er03r6ob"), $r60c'rqg6g6oqro qgo6gjgcn6ob, ogcrbgqrr
gggodob 0o96, berqrer 0gar63b 0b6o3, 03b ,,03b "ggqrg-6tqorn 3cn0,3rl5ol orglqro" (0g0qg6er0tso

"OCqCBIU$8CbCq.,") $l60c"rqr6g6oqro qgo6gj$c'r6olr 6o1 6,:g3qro0gorryob 0o96 gortbb@qrgboor

0g0q9g5bg:

ogbq,o 1. bgq,B$6)gqpbob br6r5o

$obr0qrgbr69 bgqfu36gq'gbob brggd3gq'i5g 0br6ggbo oqgbgb Brq3sgCbgqgbrlr Oc'r0rgrq,tso

qr,:qrc"rb bgql066gqlCbr (0g0qg6r'r00o - b.r0c"r0l3q,c"r bgq066gq,gb,:), OCqCOrg$ggbq,ob 0o96

$.:60crgbgqro brggqrg3oiSoar 3c'r6gg6gob qot gorg6oor rb 0cn0b0t6gbgqrortor3olr ggrbarqr,

36oJ6ar-3c"rqro6gbgqro ger60oor g6c'rgbgqr qrarbg9cA 6,:366gqrgbob tsiltlrbgb.

0gbqro 2. brOcn0rgqrer bgqtscJdgqgbob So6cnbgbo

1. b,lOar0l3q,cn bgqlts936gq'gboor 3c"r0Jt6or o3olr6gbb g,:q,qg;Sbgq,gblb 5,:,:g66gq,c'rb

OCqC0rU$ggbq,ob 0o96 $r60c"rgbgq,o brggq,g3oboar 3c'r6ggtigo qor gcng6ocn 16

0c'r0b0r6gbgq'otlot3ob ggtbarqr, 36o36c"r-3erqro6gbgqro 9o60oor.
2. trr$Cq,C3o%oc"l 3ar6gg6gob 6,:g66gqpbob brbr6gqrerqr 6gqg0rg$gCbCqo br0c'r0.r3q,cn

bgq0$6gq,gboco o3oU6gbb gbqegCbUqlgbrb gc.rggq,cn3og6tqr Slplob,:qrcdr 0c.r0Ulbg6gbob

brgrbg6o, 6er0qrob c.rqrgbarbr, 5.:q.orbqrob Brq'l q)r $gbo 6,:6b,lbqgdryqro ojbgbr b$oOr3qrar
bgqltsD6gqgboco.
3. brOc'r0rgq,ar bgqCI66gqpboco 6rbbr9cqg6uq'o 0cc0brbg6gbob brgrbg6ob cnqrgbc"rbl 16
0SodqXbr rqgOr$gbc"rqggb 3ar03,:6oob 0o96 gog6gq,o Oo$obbgqrl, brggq'ggoboer jbgq,ou
gb6g6pqlrtgargrqg 6rqgoc'rlrobtso6gq,o bSgjg6oor bld6gbqrc'rbob <po6X69cogbolr Ooblqgb.lE

$r6qg5g6oq, br3er63p6bc"r $obrqrrqrgbrtso 1 05b/$0-oor 6rg66gq,gbob UoSCqcDg,og6 bgqgr
(0rjbo0rq,g6) gr6ogb.
4. b,>0cn0,:3q,c'r bgq,ts66uE'Cbr sgrsgCbUq Ubsgr ojbgb 3cn0,3,:6oolr 0op6 6og6gq'o Oo$obbCsgr

br6gq'6o9coer jbgq,ob gcb6gbggq'lr,:gcngrqr 6rqroerlrob0o6gqro ll3gjg6oor br<-"r6gbqrc'rbob

qro6g6boolr 0 c'rJarggboqrr6 30 cgqou 6r60r3qrc'rbr0o.

Ogbqro 3. qgdl66ocno qggbgqrgbgbo

l. brOc'rOrgqrer bgqr066gqrgbob qrrqrgbolr g,:qrEgbgqrgbr $,ldr0c'roEpbt Obarqrc'rqr o0

Eg0cnbgg3rtso, olg 3ar0Jr6or 6ro0l6aggbb 6og6gq,o Oo$ob%gqrr b,>$gq,ggo93oc'r jbgq,ob

gtr6gbpqbruotsre drqroarlrobtso6gqro bJgj$6oo bl66gbqrcnbob ,po636icogbob Oobrqgb.lqr

6l0ar6btqggbgq, 3ar6g g6bEo qrr 0 gb,lb;Ooblqg obo 6aro8cn3 gbb q'o ggbtrorb.
2. blOerOl3qrc'r bgq066gqrgbob qrtqrgbob 3rqrqrgbgqCbr .:6 $l6iloo0ggbl, org 6efgqro0g
0br6gb gjbgbr tsglndqpbq,obr o6o39 br6l69rg bgq066gqCbr g3gcngbo 3o6c'rbgt,oco qrlqrcob

bb3r bgbogj6or$, rE ot6bgbgbb bfur obgoro obogjgg6o g,:690c'rgb,,:, 6ob 6$cn6 oocDCnCUq)

0bo6 gb 16 0 godqgbr Oergorbar3efu bgq'ts669q, gbob qrrqrgbr.
3. o0 EgOorb3g3r0o crlU OCqC0rg$ggbgq,o s6rEobog6o 0o6,:r6bob $obr63 bgq086gqpbob
qrrqrgbb bbgl3o6col6, o5o grq,sgCbgqlor erUgcng6gbqro3 rgbarbarb relob Bgblbgb 3c"r03r6oob.

t(



EBU,,Ogjbo" (t/3 405Qaa955)

qgo6gjgsl6o: obrbgq,l bUOodC

/

4. OCqCATU$UCbCspo !6b,:qmbb, 6c'r0 rCgb 0gb$sOolro 0,:g$pbq,erbob 6rbbcn66ogqpbob

,:bc6o og6oqgogqro drqrob @jarbg tt$
6rqrrg6g0r 3ar03l6orb, br.rqrc'l g6on

$CcTCarU$gCbCcpb.

0bo6gcnr 0rnbr6g0gbo qgr bgq,0m$g6gbo

ggq,g0.lg$ggbgq,o:

03b,,$gq6-6rqroc'r 3c.l0Jr6or olgtqn"
(b/3238110ese)

qgo6gj$rn6o: bor brggqrots3oqro

l6
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g6orob 0b6o3, 0Jb ,,Ogjbo" (tsg0qg6er00o - ,,3<n0JJ5oJ"), $r60c"rqg6gboq'o qgof.rgjger6ob, obrbgqrr 6ggodob 0o96,
bc'rqrc'r 0gar6gb 0b6o3, ts8lr ,,Style TV bgroqr Oogo" (tsg0qg6c"r0tso ,,ggq10lg$ggtrgqro,,) $r60c,rqg6g6oqro qgo6gjgar6ob
6oc'r65o algr6odob 0o96 3corbbOqrgboor 0g0qg69c9:
ogbq,o 1. bgq,tsffi6gqgbob br6r6o

$o6,:0qrgbr6g bgq066gqgbob brggd3gq%g 0br6ggbo oqgbgb grqncggbgE gbrb 0arOcarq,0o qrrqrerb
bgq066gqlgbr (0g0sg6ar08o - b.:0c"r0.r3qrc"r bgqts66uqlCbr), OCqCOTU$ggbq,ob 0o96 $r60ergbgq,o brggqg3ogeoar
3r'r6gg6$ob qol gcog6oco .16 0o0b0,:6gbgqrcn,lot3ob gg,lbcnqr, 36oJ$c,r-3c"rqrod6bgqro gar60oco g6c,r36gqr qro.rbggcA

6r366gq,gbob 0gb;bgb.

Ogbq,o 2. UrOer0rgq,er bgq066gqXbob So6c.rbgbo
1. b;Oel0,r3qrer bgqtsg6gq,gboor 3al0,3l6ol o3ob6gbb 3rq,q.ogbgq,gbb 6lr366gq,erb O3cp30rg$ggbq,ob 0o96
$.:60argbgq,o bl6gq'6oicocr 3ar6gg6go qo,: gorg6oco .lb 0ar0b0o6gbgq'o>or3olr Ugbbare, 36o86er-3arqro6gbgq,o
gc.r60oor.

2. br6gq,ggoboar 3er6gg6gob 6rg66gq,gbob br6rg3q,arqr OCqCOrg$UCb3qo brOoOr3q,er bgq066gq,gboor
o3ob6gbb grCTAgCbuq3gbrb gc.r3gq'or3og6,lqr 6.:qg,rob,rqrc"rb 0cn0blbg6gbob blglrbg6o, 6m0qrolr c"rqrgbc,rb,:, 6,rqr.rbqgolr
grer ('r $gbo 6cbblbqg6gqo ojbgbt bt0ar0,:gq,c'r bgq0g6gq,gboco.
3. ls0c'rOrgq,ar bgqE66gq,gboco 6rbbr%qg6gq,o 0ar0llbg6gbob blg;lrg6ob erqg$cnbt t6 flgodqrgbl ,:qg0;6gbc,rqggb

3er0Jr6oolr 0oX6 gog6gq,o Oo$obgcCCgr bggq'6oicoc"r jbgq,ob g%6gbggqb;gogrqr 6.:qroc'rbob0o6gq,o bJgjg6oor
br66gbq'erbob q'oggbbogbob Ooblqgbrqr $,:6qr6g6oq, bl3c.r63g6bar $ob.:qliqgbr0o I 06b/$0-oco 6rg663q,gbob
ScogCq,orgog6 bgqr,: (0rjbo0rq,g6) $ffiogb.
4. br0c'r0.:3qrar bgqts66gqpbr sgreCbgq Ubsg.: oj6gb 3c'r03r6oolr 0o96 6og6gqro Oo$obgcAEr btggqrggogcocn
jttgq,ob gb6gb3gqlrtgcngrqr 6,:qrorrlrob0o6gq,o bJgjg6oco bl66gbqrarbob q,o6gbboolr @e8cnggboqrrb 30 (geob
616013qrarb.:0o.

Ogbqro 3. qgrb$boon qrgbgqgbgbo
1. brOer0rgqrc"r bgq8g6gqrgbob qrrqrgbob grqsgCbgqgb.l $,r60c'ro83gbr Obc"upc'rqr o0 0gOorb3ggr0o, cng 3cn03,r6or
5to0l653gbb 6og6gq,o Oo$olr9cgqgl bqSgq'g3o9roc'r jbgq'ob ggc6gb3gqlr,rgcogrqr 6rqrocolrobUo6gq,o bJgjg6oor
br6ggbq'c'rbob qroggb9cogbolr Oobrqgbrqr 610cn6brqrgbgqr 3ar63g6b0o qrr 0gU$,t0ob.rqg obo 0c'ro3c"r3gblr qro6g69co,:b.
2. blOerOr3qro bgqts66gqgbob qrrqrgbolr 3lq,qpbgq,gbl 16 $r60cco03gbr, o;U 6c"r0gq,o0g 0br6gb gj6gbr
Egb$q,gbq,c'rb; o6ogg br6r69og bgq066gqCbr g3gorgbo 3o6c'rbgboor qrlqrc'rb bbgr bgbogjgorlb, ,:6 ot6lrgbgbb bb3r
otrgcno arbogjgg6o 5,l6g0ogb,:, 6ob 610r"16 oloolarCuq) 0b6gb 16 tsgodqgblOc"rpcobcngarb bgqrts66gqrgbob qr,lqggbr.
3. o0 tsgOcob3gg$o olu OCqC0,:g$ggbgq,o ,>6rq,ar6og6o 0obr,:6bob $o6169 bg,q066gq'gbrb qrrqr1bb lrb3r Jo6cn.:6,
obo SrqQCb gqrol qrlg gcn363t'e3.9 r66c"rbc"rb l0 ob 0 gbrbgb 3c"r03r6o,:lr.
4. OCqCAIU$UCbCqo rgbrqggbb, 6c'r0 rCgb tsgbrb.l0obo 0.:g$ggbq,c"rbob 16,>6bc'r66ogq,gbob q,o6gbbo,l r6/qrr
$r60arrqr6gbb r36er6ot CbUq 3o6b.
5. $o6$qg3br6g bgqts66gqlCbr 0gqr6g6oq,o.r orrbrbl6o og6oqgogqro d.:q'ob fljc'rbg lr,:0 g6bgfiJq,r6.:qr,
6c'r0gqrort6l6 c'r6o g6%g0Jqr.:dro glqr,:g6g0.r 3c'r03r6o;b, boqrar g6coo Ocqc0rutiggbgE tr.

0br6gcor 0e$r6g0gbo qgr bgq,6ar$g6gbo

3<n03r6or:
EJb,,Ogjbo" (b/3 405044955) O.,9."

s906cCo o: o9crbXqrr 6g$odg

V,
0q1003[)

lg,:6odg

t1
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g6orolr 0b6o3, ts3b ,,Ogjbo" (0g0qrgar00o - ,,3er08r6or,,), $r60eqrgg6oqro qpofujgar6ob, obrbgqrt 6ggodob0o96, bc'rqrar 0go69b 0b6o3, 03b ,,ls0rg$gCbcpc) 3cnO,3r6or 6gborigo 2" ingaq.ogc,roao ,6gq,g6ru$gCbCq.,,,)
$r60cnqr6g6oqro qgo6gigcn6olr, 6o31 6916'0o'11 0o96 gcorbb0qrgboor tsg0qrg69og :

0gbq,o 1. bgq,ocJ6gqgbob br6r6o
$o6,:0qrgbr69 bgq':0D6gq'gbob brggdggqgca obr6ggbo oqgbg5 g.rq,qggbgqpbrb Oar0r3,:q,tso qgrqrerb
bgq066gqgbr (090s.o6cn00o - br0rnOr3q,ar bgq066uslCbr), OCqCArg$gCbE ob OogO grOaoCbUq. - 3ar6gqrort6bob b.lggq'6o%oer 3arbgS6gob qor gcng6oor 16 0cn0b0t6gOgq,-r-3.,b ggtberqr, 36o}gc,r-jcnqro6gbgq,o
gcn60oor g6c'r3 6gqr qrc'r5gbg g1366 gqr3bob 0gbrbgb.

Ogbqro 2. br0cnOogqrar bgq666gqlbob Jo6arbgbo
1. br0er0.:3q,ec bgqts66gq,gboor 3c"r0,3r6or o3ob6gbb grqsgcbuqgbrb g.rr360cqcDb ocqcorg$ggbq,ob 0o96
$r60ogbgqro - 3el0gqgo r6bolr b,lggqlgobocn 3er6ggbgo qor gorg6oor 1,6 Oer0b0;6gbCE -;;"b gg.:berqr,
36o J 6rn -3 c.rqr o6 gb g qr o g cn60 o co.

2. bq5gq'6o9coc'r 3ar6gg6gob 5r366gq,gbob br6l63cpc'rsg OCqCOrg$gCbC(yo brOar0r3q,c,r bgqlts936gq,gboco
o3ob69bb SrqagCbUqgb,llr ger3gqror3og6lqr 6,lqrloblqrc'rb 0er0btbg6gboll b,:grbgO", O.Oq,ntl rqgg6rar,
6.lqrlbqrob Brer q)5 $gbo 6rbblgcqg6gqro ojbgbl U,:0r"r0,l3qrar bgqts66gq,gboor"
3. br0c"r0,:3qrc"r bgq066gq'gboco 5,16b.:%qg6gqro 0c,r0brbg6gbob b,:grbg6ob c.rqgg6erbl 16 6godqrgbr
rqg0.l6gbc'rqrgb 3c"r0Jr6oolr 0o96 6og6gqro Oo$ob%gqrt br6gq,6o%oc.r jbgqrob g%6g6ggq,ll.:ga,giqg
6'rqroc'rbob0o63q'o bJgi$6oco b,l65gbq,c"rbob q,ogg6%ogbob Oolsq;3brqr gloqgggooq, br3e$3g6bc'r
$obqrrqgbr0o I 05b/$0-oor 6rg66q,gbob ucDgcq,cDgog6 jcgqrr (0rjboOrqrgo) or6ogb.
4. b.r0c'r0rgq'c.r bgqts66uqlCbs SgragCbuql Ubsgr oj6gb 3o0J,r6oob 0o96 6og6gqro Oo$obgrgqrl bl6Cq,Caoboo
jbgqrob gb6gbggqbsgc"rgrqr 6tqroc'rbob0o6gqro bJgjg6oor bl6Sgbqrc,rbob qroggb%oolr Oc,r8c"rggboqrrb 30
AQqob Sr6Olgqrarb;tso.

0gbqro 3. qgrb66ocoo qrgbpqgbgbo
1. brOcnOl3qrar bgqE66gqpbob qrrqrgbob 3rq,qggbuqCbr $,160c'roCI3gbl, Obarq,c"rsg oO 0g0orbg6.:Bo, org
3c'r0J;6or 6':o0r6a3gbb gog6gq,o 0o$otrgcaEs brggqrggo%ocn jbgq,ob g%6gfugqb.rga,grq..
6rqgoc"rbobtso6gqro bJgi$6oor bt66gbqrarbob q,oggbbogbolr Oob.:qgb4g 6;0argb;qrgbgq' 3rr63g6b0o qr,:
UgbrblOoblqg obo 0cno8erggtrb qro6g6borb.
2. gSqlgOlU$ggbCqo rgbrqrgbb, 6c'r0 lj3b tsSbrbrOobo 0tg$ggbqrarbolr 6r,6bc,r6gogqrgbob q,o6g6bo,: l6/qr,r
$r60etqr6gbb ;ggc'r6obCbgq Jo6b.
3. $o6$qpbr6g bgq066gq,gbr 0gqg6g6oqro,r co,rbrbr6o og6oqrogq,o d,:q,ob 0ja6g b$ ggjcg0!q,r6;qr,
6c"r0gqror;6rb o6o ggbg03qr,l6o 6tqrrg6g0.r 3c.r03t6ollr, bc.rqro g6oro OOqCOtgggCbCqb.

0br6gor.: 0cnbr6g0gbo qrr bgq,0cn$g6gbo

3rn0316or:
6Jb,,Ogjbo" (b/3 405044955)

O0qCAoU$g,gbgqro:
03b,,lrr0.rg$gCbcp.', 3al03r6or 6gbcorgo 2"

@3 2[3s2016)

lw
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g6orob 0b6o3, 0Jlt ,,Ogjbo" (Bg0qr6c.r0_0: ,,3cn0Jr6oJ,,), $t60coqr6g6oqro qgofujgg6olr, obrbgqr.>
6ggodob 0o96, bc'rqrc'r 0gar6gb 0b6o3,0Jb 

"6iq,gBc.r08r6or,r.r3',-o falaq.rbroB.,,ggq,g0rg$gcbc*3.,,,)
$l60erqr5g6oq,o 6g6g6tq,g6o q,o6gj6c,,Oolr 

-iqtjtJr6q,6g 
g.r6gq,i3rb 0o96 gorrbbOqrgboortsg0qrg6bg:

O3bqro 1. bgq,066gqgbob bs6.:bo

$o6$qg3b,r6C bOcp0g_g6gqgbob b.:ggdpqbg 0b.:6g9bo oqgbgb itrq,apCbUcpgbrb Ocn0rgrq,tso qr.rqgc,r6bgqrtsg6gqCbr (tsg0qr6ar00o - br0r"r0,:gq,cn bgqts6Ogq,gbiy4g,lg0r[ggCdf,c,b 0o96 g$Ocngbgq,obl$gq'ggoboar 3ar66g6gob qol gcng6oor,:6 Acn0b0,l6gbgEi-r-gc,b UErlr<nqg,36oJgc,r_3arqgo6gbgq,oger60ocog6r.rgbuql qrcnbgjcg 6.:g66gq,Xbob 0gbrbgb

Ogbqro 2. brOr'r0rgq,er bgq066gqgbob Jo6r,rbgbo
1' br.cn.rgqrc"r bgq066gqrgboco 3cn0',:6or o3ob6rgbb glqrqrgbgq,g.rb 6slg6ggqrcnbOcqcOcg$ggbqrob 0o96 $.r60ergbgq,o b.:ggq,gjob,x,r 3cn6gg6go qor gorg6oco 160cn0b0.:6gbgq'otot3ob gg,rbc'rqr, 36oJgo-3cnq,o6gOgE o gcn60orl.2' brggq';g3otoc"r 3erbgg6gob g.r3oGgE jo"r, rrGr6iqosg occpcarg$gcbce3o broc,rar3q,arbgqb86gq,gb.or 

.o3ob6gbb grq,q?gbgEgb$ g.3g{;rg.,U6,rsQ 
-6iqgurUJqgrfi 

0c.r0bsbg6gbobllgllrg6o, 6ar0qrolr arqrg6c"rbr, g.lqrrbqgob BrSgr qg, Sglr" gd5b;bqg6gqro oj6gb.: blOerOt3qrarb9qts66gqpboor.

:j:::^r:ltrjt"u?9:g:r?io ajuytq36uto 0c.r0bsbs6eborr urs,,bs6ob oq,sbcnbr 16 tssodqsbr

P:1?::1*'r'?::,11::'l,"bu:6gcro brs..t156oo, bl66sbqn.',o.b q,;;E;ecosbob oob.:qsbrq,
;; "-;;il;'"ibgqr.:(0.ljbo0,lqrg6)$,>6o9lr. v v ve\(r-'-- d'odxv/d\'-J\ 

.,,.
qbgqgr(0rjbo0,rq,g6) 

g,>6ogb.
4' blaoor3q';c'r trgq0g36gq,gbr sgrsgcbuq u6agr oj6gb 3r"raJreioob 0o96 go.g6gqo 0o$ourry..!:,,l-t,l$gqrg3o%oer jbgq'ob gb6g63gqb;gcnglqr 6rqoc,rbob0o6gqro frJg J-O60.- !5S.^x_^x^r....mnrsnE(k^^l( A-)-^^D ^ ^^. E oA t F^qro6 gbboob 0arJc"r3gboqr.:6 30 Sgqob 6t 60.:3qrerb;6o.

Ogbqro 3. q.olb$bocoo qrgbgqgbgbo
L b,l0c'r0l3q,cn bgqr0g36gqpbob qg.lqggbob grqqgCbgqlgb,l $r6Omo0ggb.lObc.rq,c.rqr o0 0gcog 3efJl6ol 5'ro0l6xpbb gog6gqro Oo$obtgqgr brogq,motroc'r Jbgq,ob gb6g6gg
6rqgocnbob0o6gq,o b8gig6oor br66gbq,cnO"t- q,qiOtogaob o.,t,:qgOrqo graagbrqgbgqr
3o63u6btso qrl tsgbrbrOobtqg ogo Oero8er3gbb q,o6g69co$.-
2' br0cnO;3q';. bgq066gqrgbob qrrqggbob gryacouqgbl 16 $,:6)0erots3gb,:, or11 6cn0gqro0g Ob$gbgjbgbr 0gbrdqrgbqrr"rb'l obogc bc6;6%g ucqocaouqcor uJc.>Cbo Jo6r'rb6rboco qr.lqrr"ir bb3,lbgbogjgo,s6, ,:6 o;6bgbgbb bbg; obgoro c-rbogj6g-6" grdgonrgbr, 6o11 6r0a6 cDoo,.",ccE) 0br6gb 16tsgodqgbt Oergorbc"rgerb bgqrU66gqrgbob qgrq,gbr.
3' o0 0g0orb3g3'r8o cog Ocqcoou$ucbcqo 

'iorq,r6.,g6o 
0o6r>,:6bob $o616,9 bgqts66gq,gbrb

q'.lqrgbb l-rb3r Jo6col6, o6o BrCpSgCbUCpor erggs)g6gbq,og,46erberlr r6ob 6gbrbgb 3ar03,:6orlr.4. ggq,g0rg$gCbCqp., r6b.rqrgbb, 6c.r0 .:j3b Ogf$brOobo airjgggaE 
",bolr 

gr6bc,r669gqXbob q,ogg6%orr6/qrt $r60co.rqr6g6b .lggc"r6obCbgq Jo6b.

U



0gqr6g6oqro.l ot,:b.r0r6o og6oqgogqro drq,ob 0jcn6g b;0cr6o g6bg03qr.:6o 6rqr.lggg0r 3araA,:Oo,:b,- U.q,l'96crl.,

0bc6gor.: 0cnbr6g0g0o qgr bgq,Orn$1pgbo

3cnOJ,:6o,::
0,3b,,Ogjbo" fu/3 405044955

ob,:bgqrr bUOodC

OCqC0rU$ggbgq,o:

OJb,,6gqg3cn08r6o.: Jo3,, ft/320 2gg5247)

6gbg6.rq,g6o qgo6gjgo6o:
rqgjbr6q.o6ggyfi11s,€t

/bgE Asr$g6s/ 
'
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g6onb 0b6o3, 03lr ,,Ogjbo" (0g0qr6er00o - ,,3cn0Jr6or,,), $r60arq6g6oqro qgo6,gjga6ob, ojcrbgqr.>
6ggodob 0o96, berq,c'r 0g'6gb 0b6og, tsBtr ,GS Group" (irgOqgbarO0o ,,(Scqcorc$gcbccp.,,,)
$r60cnqrgg6oqro q.oo6gjgc'r6ob r6qr6ar ggoj6ots3oqrob 0o96 3orrbUaqggOoor 0g@qggg€C:

Ogbq,o 1. bgq066gqpbob br6r6o
$o6,:0qrgbr6g bgq0ft6gqr3bob bggdgq'bg Ob$ggbo oqgbgb gr,qSgCbUqgb.lb 0cn0r3.rq,0o qgrqgcrb
bgqrts66gqCbr (0g0qggcn00o - ll0cnO.:3qrar fuq,066gq,gb,:),Ogq1,C0r3$mbE 

"b 
0o96 $r60arCOg*f"bl6gq6o9cocn3cn6gg6gob qol gorg6oor 16 0r"r0b0,l6gbgqrcolor3oU gglfirqg, jO.,-:g.-3.,rqg.,OjOuq,.,

gar60oor g6er3 5gq, qrerbgbg 6;366qpbob 0gb.:bgb.

Ogbqro 2. br0oOrgqrar bgqts66gqgbob ioficnbgbo
1. br0c'r0.:gqrar hqf66gq,gbocn 3o0Jr6or o3ob6gbb g.lq,qrgbgq,gb;b 6u36ggq,artl
Ocqc0lu$ggbqrob 0o96 flt6Oargbgq,o brggqrg3oboar ;;er6ggbgo qlor gcng6oor ;6
0ar0b0,t6gbgq'co.rcogolr gg.rlrerqr, 36oJ6er-3arqro6gbgqro gar60ocr,.
2. br$gqrg3ogcocn 3cn6gg6gob 6rg6ggqgbob bl6l6gq'c"rqr OCqCOsU$gCbCqo br0c,r0rgq:c,r
bgq'066gqrgbocn o3ob63bb grq,qrgbgq,gbrb gcDgCq,cDgou6rsg 6rqgr"UrqgrU Aanb*gOfOob
b,rgrlrg6o, 6ar0qrob oqErgbr"rb.r, 6,:qr,:bqrob grer er $gbo 6s6lr9eqg6gE o ojbgbt blOa,A;jqrc",
bgq866gq,gbocn.
3.1$0cn0r3qrc'r bgq",tsg6gqrgboor 5r6br%qg6gqro 0o0llbg6gbob 1,.:grbg6ol; arq,g$erbr ;6 tsgodqgbr
rqg0l6gbarqggb 3r'10316oo11 0o96 gog6gq,o 0o$ob9e6;qrs brggq'g3o9roc,r 

-Ct 
Cg"f,g%6gbggqbrgc"rgrqr 6rqrocnlrob0o6gq,o b8gjg6oco b.r66gbq,nbob q,%C6ibogbob OnbiqlO,rqg

$r6q6g6oq, b,:3cr63g6bo $o6,:qrqrgb.r0ot06b/$0-ocn 6r36ggq,gbob go3gE O;gO
bgsgr (0gtro0.:q,96) 6r6ogb.
4. btOc'r0rgq,er b11q066gqrgbt SgrSgCbuql U6Sgr ojfub 3c"r0,3r6oolr 0o96 6og6gq,o 0oflob%gqr.t
b'l6gqr33oboer jbgqrob gb6g63gEb.:gc'rglqr 6.iqroailob0o6gq,o llJgig6oor bro6goq,r,bob
qrogg69coob Oc"rJerggboqgrb 30 Sgqob 6lb0r3qrcnb;0o.

Ogbqro 3. q.o.il66ocno q.oXbgqgbgbo
1 b.:0c'r0r3q,cr bgq066gqrgbob qrtqrgbob ArqlsgCbgqtgbl $l60aro03gb;Oboqrcnqr o0 tsgOorbgg3l0o,
cog 3c'r0Jl6ol 6lo0l653gbb gog6gqro 0o$obbgqt b,:ggqr6ogcoer jbgq,ob g'b6gb3gq'trrgrgrsg
6rqgocnlrob0o6gqro bJgjg6oco b.l66gbq,c'rbob q,o6g6bogbob @oblqgbrqr g;0c16blACbUCP
3ar63g 6b8o qrr tsgbrbrOollqr o6o Or'ro8c"r3gbb qro6g6borb.
2' brOar0r3qrc'r bgqts66gq'gbob qgraggbob grqsgcbue3gb' 16 $r60ero03gb;, org 6cn0gq,o0g 0b,r6gli
gjbgb; tsgb,:dqgbq,cnb; obo3C br6.:b%g bgq,066gqCbr g3gorglio Jo6c,rbgboor qgrqgrt bbll
bgbogj$or,:6, 16 ol6lrgbgblr bbg,: obgoro erbogjgg6o 6t6g0c"rgbr, r6olr 6,l0ar6 olocD6'1Cuq) 0b.:6gb 16
EgodqrgblOc.rgorbc'rgcnb bgq0g36gqgbob qrlqrXb,:. - 

.
3. o0 6g0cob3gg.rbo cng Ocqcaru$gcbcqo r6,rq,r"rgog6o 0o6u6bob $o6,:60 bgqtsg6gq,gb.:b
qg.:qgbb bbg.> 3o6or.:6, ogo grqlsgCbuqlor erugm3bgbq,o3 rgbc"rbcrb rOob tsgbrbgt,3c,r0Jl6orb.
a. ggq,g0lg$gCb3q.,rgblqrgbb, 6cn0 rjgb 0glsb.:0ol_ro 0,:g$ggbqrcnilotr gt6bc.r66ogqgbob qo6g6%or
,16/qrr $r60cn.lqr ggbb rg gcn6oqsgbgcg Jo6lr.

L\



5.$obr0qggb,:69 bgq,066gqlCbr
g6bg03qrr6,:qr, 6c'r0gqror,:6rb

tsgqg5gboqror or.16$16o oll6oqgogq'o drqrob Ojarbg b$
ar6o g6bg03qr,:6o 6cqrrg6p0,: 3c.r03r5o,:lr, bcnqrer g6coo

OcqC0uu$gCbCqpU.

3el03.r5or:
0,3b,,Ogjbo" ft/3 4Q5044955

0b.r6gcnr 0<nbr6g0gbo qgl bgq'Oo$gfigbo

qo6gjge6 ob,:pgq,,l b36odC

/bgq,0ar$g6r

OCqg0oU$ggbgq,cJ:

tsJb,,GS Group" Qr/ B 404424179)

qgo6gj$rn6o:

tI
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g6coob 0b6o3, EJb ,,Ogjbo" (0g0qr6ar08o - ,,3cr03.r6o1"), $r60erqr6g5oq,o qgo6gjger6olr, o%rbgqrr

gggodob 0o96, bc'rq,ar 0gc'r6gb 0b6og, ,331t 6gq,g6rqrocn36glt3er03rbol ,,bJ6o"" (0g0qg5er00o

"OCqC0rU$gCbCq.,") $,l60erqgp5oqro qgo6gj$er6ob c'rcor6 orgSbrdob 0o96 3or.:6b0qrgboor
tsg0qgg6%g:

Ogbq,o 1. bgq,0$6gqrgbob b,rgr6o

$o5.:0qrgbr6g bgq,066gq,gbob brggd3gq,%g 0b.:6ggbo oqgbCb grq(pCbgq,gbrb OarOrgrqr0o qgrqgcrb

bgq,tscJ6gq'cbb (0g0qg6cr00o - ll0c'rOrgqc'l bcq0cJ6gE gb,:),ggq,g0rg$gbq,ob 6toc6 $.:60c'r3bgq,o
bl6gqr6o%oer 3cn6$g6$ob qot gorg6oor l5 0c'r0b0;6gbCE)obo3ob gglbc'rqg, 36o36c"r-3c'rqgo6gbgq,o
ger60oor g6cr36gq, rb 6g5oerb3ql sgelbCicg 6.:36ggq'gbob 0gblbgb.

0gbq,o 2. bs0erOrgqrer b gq066gq,gbob 3ot6e$gbo

1. bs0erOu3qrc'r bgq'066gq'gboco 3ar03r6o,: o3ob6gbb gbqsgCbgq,gbrb 5u36ggq,erb

OCqCATU$ggbq,ob 0o96 $r60cngbgq,o br$gq,6o%oer 3etti$96$o qob gorg6oor sb

0c'r0b0r6gbCq,oJcDgob gg.:be4g, 36o36c'r-3c'rqro6gbgqro 9o160o<1.
2. bb$CqlCaobocl 3m5$g6$ob 5,:366gq'3bob br6,:63q,c'rqr OCqC0rU$gCbCqo brOerOr3q'ar

bgqts66gq,gboor o3oll6gbl-r grqsgCbuq,gbrb gogCqcD3og6rqr 6rqrtobrqrcnb 0ar0blbg6gbotl

b;glbp6o, 6ar0q'olr c.rqrgbob,:, grqrlbqrob grsgb sgb $Cb., gtblt'bq36Uqo oj5gbl blOc'rOrgq,er

bgq'0g369q'gboor.
3.btOer0r3qrc"r bgq,066gqrgboor glbbsirqg6gqo 0er0b.:bg6gbob brgylbg6ob arqrgbc"rbr 16 0godq'3br

lqgO.:ggberqrgb 3erOJl5oob 0o96 gog6gqro Oo$obbgqgc br6gq'6oboc'r jbgE ob gb6Sbpq,blgergrqr
6rqgocnbob0o6gqro b3gj$6oor b;66gbq,arbob qro0gbbogbob Oobrqgb.:qr $,:6q95g6oq'bl3er53g6bcn

$obrqg;qggbl0o1Ogb/$0-oor brg60CqCbob ger3gqtor3o36 gcgqgr(0.:jbo0rq'96) Or6otsb.
4. br0er0rgq,ar bgq,ts66gq'gbr SgbspCbuq, Ubqgr ojbgb 3oO3lboo'tr 0o36 6og6uq. 0o$obbgqg.:

broCE'CAo%oc"l jbgq'ob gb6gbgq'b.:gergrq? 6rqnobob0o6gqn6 b33j$6oot br66gbq'c'rbob

q,o6gbjcoob 0c'r3er3gboqr,:b 20 1 6 $q,ob 1 olb36r0qg3.

Ogbq,o 3. qg$$6oon qrgbgqrgbgbo

1. brflcrOr3q,ar bgq'066gq,gbob qgrqrgbob grq,qggbuqCbr $;60ero03gb; Obarq,er(p o0 tsg0cob333r0o,

org 3c'r0Jr5o,: 5ro0;6npbb 6og6gq'o Oo$ob%gqgl br$gqrS3oiboer ;Jb3qrob 3b63fu3q'brgc'rg,>qg
6tqroarbob0o6gq,o b8gjg6oor br65gbq'erbob q,o6g5%ogbob Ooblqgblqr 5r0c"rgblqrCbgq

3er63g6b0o qgr tsgblbr0obrqg ogo Oero3crgbb q'o635%orb.

2. l-rr0cr0,:3q,o bgq'ts66gqrgbob qg4ggbob 3lq,qggbgqCbb 16 $;60oo0ggbr, org 6er03q'o0g 0b,l63b

gjbgbr 0gbrdq'gbq'erb.: crSogg brgrbica bgEts$6gE'cbr bs3gorc6o 0cb0sgUqS0'obr03b6 g3Sorgbo

So6erbgboor qrlqrc'rb bbgt bgbogj6col6, 16 or6bgbgbb bb3t obgoto e$ogj$g6o 6r690c'rgbr, 6otr 6.:0cn6

cDoolcnCuE, Ob.:6gtl b6 0godq,gbl 0cngorbc"r3c"rb bgq'ts$63<pgbolr qrlqrgb;' blOarOr3q'cn

bgq066gq'3boor 5,:or3rq'ob$o63bgq'o ojbgb,: OCqCATU$ggbq'ob CEqlCbr 6rq'0b6o3':qr

tsg$$ogc,b broero;3q'ar bgq'0cJ6pE,cbb ;6 tsgblbr0obo ogq,oqgbgbo tsgo$cberb bcOc"l0rgq'er

bgq,0cJ6gq'gbr8o oO ts30orb3g3,r0o afl, ocqcaru$ucbcqo, orr3olro 3c"r6$g6$ob 5r3663qr3bob

L)



0ob6oor, 0c'rbt$oqrgc'rblb Eooqgbb .:qg6oqrc'rb6ogo Ogqrgo3qrgjbJqrrggcn60ob gcn60o6gb.:0o rb

brAs$ffiC$b olr.:6ggbq'erb br%r6bg bgq,0obr$3qgar06 bb3.: rqrgoqrarb6ogo

03qr$o8qrgjb8q'r$gcn60olr c"r3g6rgar6ob 0c'r0blbg6gboor.

3. o0 0g0orb36r0o olu OCqC0.:g$ffibgE o ;5rq'ar6og6o 0o6.:,r6bob $obr6g bgq,066gq'gb,>b qrrqggbb

bb3.:3o6ot;5, o[o grqlegbgq,or q)rugc'rgbgbq,og r66cnbarb rflob flgbtbgb 3cn03,:5ortr.

4. ggq'90;U$gCbgqo c6brqggbb, 6o0 ;jgl-t 0gb.:b,>Oobo 0rg$6bq,cnbob 6.:6ber66ogq,gbob q'o6g5%or

$/qg,: $r60atqg6gbb rg6er6o%CbUq 3o6b.

5.$oblOqgbldig bgq066gqlCbr tsgpggboqror orl6;br6o og6oqrogq,o dlq'ob Sjcr$g b.:0

g6bg03qrt6.:qg, 6cn0gqrorrSrb c'r6o g5jca0Jq,;6o 5,:qgrgggOr 3c'r03t6ollr, bcnqrc'r g6coo

Ogepg0rU$gcb3qb.

0ooqgbb rqrgoq,erb6ogo 0gq,go3q,gjb3q,rggo60ob grn60o6gbr0,o rb bragr$ffiC6b ob.:66gbq,arb

blbr6bg bgqr0olt.:$gqgc'r0o rqr6oq,erb6o3o 0gq,go3qrgjbJq'rggc'r60olr c'rJg6t6er6ob

0c'r0brbg6gboor.

3. o0 0gOobpgr0o ol3 OCqC0rg$ggbgq,o rbrq,cn6og6o 0obu6bob $o6,:69 bgq,0fti6gq,gbrb qgrqggbb

bbgr 3o6o115, o5o grqleCb3qrob Sgrgger3bgbqrog r66erberb,:flob'dgbltrgb 3cn03.r5o.:lr.

4. ggq,gOrg$g3b3qo r6brqrgblr, 6cn0 rj3b 0gbrbrOobo 0,>g$gbq,cnbob grbber66ogq'gbob q,ogg59co.:

,:b/qrr $.:60c'r,:qg ggbb r g6c.r6o%CbUq 3o 6b.

5.$o5;0qggb,:69 bgq066gElCbb 0gqg6g5oq,ol orrblbr6o og6oqrogqro drq,ob Ojerbg bsO

gg%903q'r6rqg, 6o0gqrort5l5 c'r6o g6qbg03q'r6o grqr,:g6g0r 3cn0ts56o;b, bc'rq,er g6oro

OCqC0rU$sCbCqb.

0b.r6gcor 0rnbr6g0gbo qg.) bgq,0o$g6gbo

3oOJr6or:
E3b,,0gjln" (b/3 405044955)

q.oo6gjgcn6o: ob.rbgq',: bUOodC

OCqC0rU$lpbgq,o:
0il1 ggE g6rqrocnS6gt6;cn03r6ol,,qo6!{ 9238732207)

Oob: br066Cqgor, a.:grbotsgoq'olr l'^
qgo6gjgcn6o: cDOr6
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g6orob 0b6og, 0Jb ,,Ogjbo" (0g0E6cr0tso - ,,3oOJl6oJ,,), $l60c"rqgi536oq,o qro65ljgcr6ol_r, o%,:b3q,,>
bggodob 0o96, bc'rq,c"r 0gm6gb 0br6o3,tsJlr ,,.:6g.169r w2.0"(u30qg6cn00o ,,Ocqc0lg$gcbcq.,,,)
$;60crp536oq,oqro63jgcn6obbc"rgoc"r bgb$;6o,:0og6 3or.:6b0qggboor tsg0qgg6%3:

ogbq,o 1. bgq,o66gq,Xbob br5r6o

flo6':0qrgb':63 bgqr866gq'3bolr b,:ggd3gqr%3 0br699bo oqSb;36 grqsgcbu.{,gb.:b 0cror3;q.,0o
qg,:qrc'rb bgq,ts336gqlCb) (tsg0qggc"r0bo - b,:0c"r0.r3q,rn bgq'0936,JqlCbr),OCq,g0.:g$g3bq.,ob 0og6
$.:60c'rgbgq,o b,:$gq,g3oboc"r 3c"rb936gol-r qor So196oor ;b 0c'rob0r69bcq)(Dbolgob gg5bmE,
36oJ$c.r-3c"rqro69bgqro gc.r(n0oorg6c"r3bgq, qrcr6gbg g;36ggqrgbolt tsgb.:bgb.

03bqro 2. b,:0c'r0s3qrer bgqrBg36gq'gbob Jo6c,rbgbo
1' b;Eo0r3qr' b3q'tsg36gq,gboor 3c'r0J.:6o.: o3ou6gbb 3.:qrqggbgE 3brtr 6,:.:36ggq,c"rrl
$Cq3OrUflg3bq,ob 0o96 $,l68c"rgbgqro brggqrg3o%oc"r 3,n6gg6go qor gorg6oor .16

0 crOb 0,: 6 g b g q,or ; or 3 o b g g;b orqg, 3 6 o J $ c.r -3 c,rqr o 6 g b g q, o g c"r6 0 o or,
2. br0CqC3o%oc") 3er6g36gob 6.:g6r6gq,gbob b;6lg3q,c"rE OCqCOrgflg3bgq,o b;0m0;3q,c"r
b3q'ts66gqr3boo o3ob69bb 3,:q,qggbgq,gbsb gc"rgCq,olgoU6re 5rqr;obtqrrnb 0c.r6b5bg63boll
b;g,llrg6o, 6c"r0qrob c'rqggbcnbr, glqg,:bqgob Brer er $glro 6l6Lr.:.bq36gqro ojbgb.: b,:acn-O13q,c"l
bgqrbg69q'gboor.
3.b.l0crO;gqrcr bgq,0g36gqr3boor g,:bb;%q36gq,o 0crObrbg6gbob b;glbg6,ob c"rqg6erbt ;6
03odqr3bl .:qgO.lggbc"rqggU 3c"r0J;6ooU 0o96 gog6gqro 0o$ob%gqt broCelCao%oc"r jbgqroll
3%6gb33qrb;gc"rglco 6.:qroc.rbob0o6gqro bJgjq)6oo U.:6ggbq-,c"rbob qrogg$tro3bob 0otr,:qgb,:qr
flr6cobC5oq' U;go63g6bo flo6,:qr.:pgbrbo106b/90-oor 5,:36ggq,gbob gcl3gq,or3og6
bgqgr (0.:jbo0rq,g6) gr6ogb.
4. I-rl0co0;3q,o bgq,tsg36gqrgb; sQrecbflq u6er oj6gb 3c"r8J.:6oob 0o96 gogriuqn oo$ob.bgqg.>
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oru6oqo.
o DTT-T/T2 - gog6pq,ro Jllgqrob $o3gbo. T qo,r T2 6,l6bbg,tgg613qgro $o.rtor, Cge 096$0o

UBCcpOUE o6lggf,otrbOgbu T2
o HeadEnd - orugo-boqpo, u6p Lrocolo'r tllq.o61g6o
o Encoder - o63c'rg36o (0o$yobogrc'rb.l), 6o0gqpo6 oSo60ogbb tro66tqroU 3o03{6gtro,>b.o Multiplexer - Opqr$o3q,,gJtrg6o (0cn$gt"r6oqpob.:), ,>6oro,:6gbtr 6,r0qgg6<)og

3o0363Uo63bllCp Oggou 6u3.lgt r qo.: o$u60o3bu q.o,)0rgpboor bg{6gotrgbb.
o EPG - 36o66u0ou 3q0gJg6c'r6pqoo 6oc.oo, 03gs 8m6o60gbob botrgX8r.
o Master Sync Clock (MSC) generator - g.o6oob tlo66.lqroLr 66g6u$oa6o (Oe.r$g oqoc'rbu)
o ConditionalAccess System (CAS) -,3o6obocoo $33.oo0oLr lroLrggOu, u61g 83go,l

603.:g.ogbotr3oq.oo6gbu-g.og3ogo6pbobUot-rg30s
o Subscriber Management System (SMS) - 0o0b0,l6gbggcnu 0,r6or3otr troUgg0g6o
o Simple Network Management Protocol (SNMP) - 0o6orgob Jtr3qrp6o 3fnogo3oqao,

36o660013qlo bob690o 0o$yoboqrob.ror,r q.ou trg6gotrgbol.r Uo0,:6cD$g,)p..
o Progrann Specific Information (PSl) - Uog6s6b3o6gc'r 6,r.1.rq.ootr 0gg,t0c+.6ugg0gbo

(Metadata), 6o0gqrog 0godqrgb.lOgog,l3g3Lr PAT, CAT, NIT q_ou trbgo 8o6u630gbb.
o System Information (Sl) - trotrggOlgdro o6go60rgootr 6.:qrogg0oU bg63oUo
o Link Budget - u6otr 6sq.o$0-0o0qgbo 0r'r$ycnbogpc'Ibg6ob (3,>bgqro, u66g6s, 6.>g.ou0gg0o,

goq>96o, 0o0q3bo q.ou s.0)O1g0,lobot-r q.o{6otr Uo0dqr,:36oU q.o,t6l3ut66gbotr

6,>o:3oqrotrSo6g6oor 6,l,t66oCIgb13qpo 3,lg0o6oU Lno€gqrcarnboLr 3c'rggog,cgS$o. 6ob
Uugpdggqrdg 0s0q.o6o0 Oo$goboqrobgbol.r 096699o bqrg6.r

o Service Level Guarantee (SLG) - Ug63oUgbob 0q.o66ugarbob q.oo6g

o Gap filler - do6oor.rq.oo 6.:q.oJ06g0gboU qotg.l6goU to6ob 0oq0,r, h6goqn 16o tc'rEgbotr
OguugUgb.:q.o 0o0p0ugg, 0ggu6gboo 06o{69 LroOdq'rogt6ob 6{.ou0GCOo Lrug6p6o,
693og96o.

o Multiple Program Transport Stream (MPTS) - Ollcpon 36o66u81gpo bog6r6tr3c+6gc.r
6l3ogo.

o Variable Bit Rate (VBR) - 0c.r6.l6g0o:0 6gcpoeo UohJu6g3boor 3rnqro6pboU 03or o
o Constant Bit Rate (CBR)- 0o6u6g0o:.t 3orgo6gb,:013g.o0ogo LroFrJu6oor.
o Physical Layer Pipe (PLP) - DVB-T2 6,tq.orgg0r0o,r6ugb11q5,o goto31g6o qroEotr Ooqro

,t 6 o6r bo " 96o: 0 p qrgo3qpg J b 0 o 6 god qrgb.l .16 t r gbobq.og l.r ll5 5 -Oq.og PLP.

3\



03U 019Jbo, OCJEnd?Go UBg6ogo3$0or age6qlc, 3 / 59

bo6frggo

1. JUggoU q.l6g60,l6gb.: ql,r 0o$otrt3q.o,: bu0.lp$6bqgo 6og6Aeo Jugqootr
,:6JoggJg196r,:
1.i. OoOc.rboqp3,l

1.2. q.outrogr6o $36o$c"r6ogbot-r qr,t6g60,l6gbu
1.2.1. DVB-T/T2 - otr gu6g60oqro 3,rtto0gg6gbo

1.3. 6.lq.ou0gg0gbotr q3o3,r6og6oU (trlo$gbob) g,16ol.19l.rgbob l.ro,r

1.4. 6uqru0gg0o tro,r6gg6o-bsgoqrg6o Uobgg0gbo
1.4.1. u6gg6gboU6uUbo3gboUqou66u0gbo
1.4.2. 6,l63BoU 3o6c'rbgbo

2. JUgqg,otroEg6,rtrgFrtJOlf6r
2.1. OoOoboqo3l
2.2. o6g6,rUg6pJg196oU ggJ6o3p6o OoOoboq'rg.r

2.2.1. uEggbgbobUol.rggOgbo
2.2.2. u3.l6ug1g6oUoo3o[.r bu]o6o g.lt6orgbo
2.2.3. ccpcJO6r'r 33gbob $g,l6c+gbo c.u q,l063gqn-6r0u6s$oqggbgqro g.l ber

3. 6o9,:0990orltroUggOgbo
3.1 . 0o0r'rboq'rg,l

3.1.1. 6.:g.l0gg0ar,:,:63bjpg6ol.r 3o6993$o
3.1.2. 6,:6b,:tqg630gbo
3.1.3. 6,rqru0gg0or,: troUgg0gboU CgCJolf{cro'rbu (g6g66e'r 0obOu6gb,r g.l

6lb6gtqpo Uoorbo)
3.2. 6,lg.ot06g0gbotr ggJ6o,Jl6o h,:0cn6sorguq'ro (tlo8d,qn$S6C, g1gbqoo63bu,

6o66oq,r3bu)
4. Ulcn.:cn [.r,lq.o6l36otl q.oob,:o6o

4.1. Ogtr,lg,lqro

4.2. trob$gOoU.: g.of trg6gotrgbol.r 0o'ro:beng6gbo

4.2.1. b,rt6gbb3 6,:0ogg6gb13qro o3go0uq9136c, bog-GgoggboLr OoOc'rboqgg,r

4.2.2. H.264 o63o.rq.og6gbo q.o,r 0jq3,goBqpgJl.r36g6o
4.2.3. trlgbgog6rgbob 6og6pq0o ArerBCOoU bolrggOgbo
4.2.4.,lq.o6oqDob6ogo/6g6ooa6.lqo1g6o 3o6$96$ol,r fr,>Ooggbu

4.2.5. 36c.r66o0otr gqT,gJg6o6lgqpo 6og.0o EPG
4.2.6. 96ootr Uo66uqoob (Master Sync Clock MSiC) 9.r Lrugt6qrlyEo bob0o6otr

696g6,l$c'r6o
4.?.7. Bo6obooro $3qrcaOoU troUggOu (CAS)
4.2.8. 0o0b0ut69bCcpolr 0r6crrgoU Uobgg0gbo (SMS)
4-2.9. 2417 gn6o6gbot-r boUggO,r

4.2.10. g.otbcpo6g6ol,r q.oo6otr Oa'rorbog6gbo
4.3. 0o$yoboqro'rbgbot-rOut6co3l

4.3.1. SNMP 0.:6o13u

4o
1/'



03U 019Jbo, OCJEnd?6o Lr3g6ogod$0or AgC6q?o 4 / 59

4.4. Head End l.rotrggOoU ggJ6o3j6,o rqSg6oq3ob,r
4.4.1. o63ogg6gboU 0,:buUouorgbqpg6o

4.4.2. 0jsT,go3qDgJt196oU 0lb.rl.rouorgbqpgbo

4.4.3. u3.o6oq,rob6o3o 3o6$g6gob h.l0o$gboU 0,rbutrouorgbggbo
4.4.4. PSI 0.lbtbo,lorgbqo36o
4.4.5. EIT g.:b13sT,u

4.4.6. DSM-CC carousel 0,:b.:booolgbC$n
4.4.7. gog6pqoo OCpCOCJtrgotr.l q_o.) Uabgogt6gbob 6uqru06g0o Lrol,r 0,t

4.4.8. UuuooU UoEJ6o tro6Elqgrobu g.o,l Uob0o6oLr 6696,>$ o
4.4.9. Baseband boUggO3boU 0o.16ogo6o66o

4.4.10. Uug6.l6Lr3o6go 6.:3.lggboU 0o6ogo6o66o
4.5. q9.:tru30,ryotsoq,rCbC$o trgu6go6gg6otr bo,l
4.6. OoggOjqoo Uobgg0oU 6.:oqg6o'r66ogo Egg.ll.rg6,t

5. Au6g0CcpC6otr Jl.rggotl q.oob,)o6o

5.1. Oo0oboqrgo
5.2. q.ootroEob 36ogg6o130gbo, $o6u3o6r'rbgbo

5.2.1. Jugqoobgr'r3oqro6ol
5.2.2. goto3p6o b,rg6,:6U3o6go'r 0t6g

5.2.3. Uo6gpgo o6gt6.rUg6lfJOptqr
5.2.4. U.l6gq'rgcn Sy3oqrgboU 6.roqrg6ob,:

5.3. q.ootr$6oblg6ool.r Bqrs$gc.r60.l
5.4. Jugqpotr Uo6J6o6otr0or q)u Ogor6b0gbr

5.4.1. Jbgqootr Uo6J6o6obugou
5.4.2. q96ooU 6,:3.o,t6g0oU 3,l6u03g6gbo

5.5. U.t0o6otgo Jt Cq3n 3.ou 0o6o$o.16o66o
6. JUggoU 0,:6orgot-r 696g6o

6.1. Jbgqgotr 0o6orgotr trob6g0,r
6.2. Ug6goLrgboU 0o6ogo6o66o q.oo Ug6gotrgbotr 0g.o3,6oeobob (S ) g,lq.om6.)
6.3. Lr363otrgboU0o6ogo6o66o
6.4. o6goq.og6$gbol.r 0o.16o$o6o66o
6.5.,Availability.>613 Uguboqplg6caboU a.om6C

6.6. Reporting u6p bgoOoqogb3bbg o69o60,:9ool,1 Oo$oq.ogb.)

\t
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'1. Jtrggob qdoC6So6gb a.o Oo9obtggr U$opsggbqro gog6?cpo JtrCq',ob $frJoggJOtd,o

1.1. Oo0oboqrgl

Lr,lJ.:6or3gqp,,'l,.r gog6pqoo 0u1g$ggbqrobotr 3e.r669g13ooLr E3U,lb,lOcrtruq.o 0u13Sy3bcgob,:
o63609br DVB-T2 H.264 (MPEG4) ugs6q.ou6gdo. 33.1 Mbius 6109.:6pEu6o.:Eiobotr
q.o.:l-ru3Ouyogoqp3b9.:q.o dgo6Bs tsr6,:03g63bo: 256-QAM (NoN rotated), 32kE., cR%, cl ys.

U156. 1: gog6ggo JU3q,roU ,:6JoggJg136.:

Jtr3potr 3o03cnbg6g3bbg pg6m acO0cgt6o o6gca60ugo.:0m1yg0!cpor 03b,rb.:0otr
U3Jgo3b0o; Headend, t-rrg.ootrg6obp6oc'r JtC(tn, 60s.o000303bo q9.: oSgg6gboLr UotrggO3bo.

t-rot-rggOotr trg63otr3bou 0q.o66ra.ooboU 9o63 (SL), MUX A 9.r MIJX A+1 gu6o.rtigg60o
gJm0q93bu63b,l 633c"r69o66U, u6a .:JgA.lqo?6cr o69o.160u6ooLr 0o$orqr3b.:tr, l.1e!630.10o
.16U3bpclro Uror,:c'r l-ruq.o6A6otrs qrs 6uq.ouO60gboU 0oa6ogm6o6goU UoUg30gboU b.:8prgT,3boo.

----"*\.
----------t'E \\I

___-{,/
_____14/
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1.2. qrobogoGo ggd,o$ot6ogboLr gn6g60o{rrgb,l

1.2.1. DVB-T/T2 9o6960oqro3r6u0gg69bo

09o66,l J60oor 0ogg013qpo DVB-T2 3,:6r,l0gg6gbo 6,roru 0o6gg1qo LruoOgqo qltg,r6gu,
!,r30u6otro Lr.l$gqog3otoo l6bgbob 6.:$u6gbu qro c.oocgo SFN to6gbotr,lggbotr b,l0Auq'rgbu
(MUX A+1 0C0mb3gg,:0o).

FFT Size 32KE

Bandwidth 8 MHz

Pilot Pattern PP2

Modulation 256QAM

Guard interval 1t8

Code Rate 2t3

* gCqpnb gudutrlgq3obob 36og96og0o 0o6g013q,rou bubp6,:3otr .l6g36ob,lor3otr (10 0
troO,rqqrg) b,rO1gugo q,g0o0gg6pqo l.rob0o6ctc UHF 634MHz, q3en3u6ogbtg'70% qru gs%

g3,lqrgboq.oo'rbgbotr 3o6gJgog6oLr 6lorg,sqoobfloEgboor. q3o6013qoltr qrug0lggb,> bob0o6gtg
lgrOo3oggb13cpn 09tr$c.r69bob g,:Jgoffio 20log(f/634) Uug,rg f ,>6ol.r r6boU 6gtig6,r9A
trob0o6g 096u6g66gb0o MHz.

$
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1.3. 6oqn00C0gbob go3ogogDob (Uooggbob) 6o6oogrbgbob Uoo

6ugr06g0obot, bug6136gbo q.o,r ,l6dgbo g3por36ob OCqpC r6uq.ooo 0g6g6tr (TRC), A Ouqgn
boo o09o6gbb 4.2 3u6u66.:goU Uoutr.

o6dol.r 0ggb,l6gc.rbo, b.:bpq'ro / Site 66dgq.oo 6u6gg.oc)

1. Jporoo[.ro 42,7365 42,2803

2. o:boqpol.ro 44,7951 41,6958

3.6o6o 44,0475 42,0322

4. rb.:qgJrqoljo 43,4261 41,3478

5. b,lorpOo 41,7154 41,6939

6. gg,:6gqpo 45,8292 41,gOM

7. q.oOu6otro 44,2146 41,3777

8. ,rboqggobg 42,957 41,6301

9. gocno 41,7009 42,1979

10. bp6q>oq>o 41,896 42,5022

'11. bcaqrEobo 44,5382 41,4669

12. q>gqlogqpol.r$y.:6o 46,1363 41,4669

13. $o,:o:a6.1 43,2611 42,2979

14. bo6yo0o 43,3935 41,824

15. bg3,lOo(bu0136o) 43,5609 42,0025

16. tr,rBbg6g 43,4043 42,3499

17. obA66goo 41,993 41,9137

18. Bob.l$.1136o 42.2304 41,9939

19.0p,rbg3o 42.1899 41,6493

20. bjpo 42,3429 41,6399

7L



21. Bbo6o$yp 42,1032 42,5294

22. Soqrg6gobu 42,0626 42,6167

23. 5306o(g3u6bg6o) 42,0566 42,7254

24.03b6ou 42.7943 43,0355

25. qg,96ggbo 42.7649 42,7753

26. ql.r6oq>gbo 46,1714 41,8118

27. troqEoqo 45,891 41,6208

28. 9o696o 42,7572 42,6494

29. go3o(oCcprgo) 45,4098 41,8703

30. $.lqr3.l 44,2386 41,635

31. q.ol30golo 44,6566 42,0O2

32. o6o 43,4291 42,5795

33.,r066opop6o 43.1644 42,5139

34. y.:bbg6o 44,6119 42,6254

35. o:ou6goro 44,9485 42,102

36. gyoblgqro 43.0389 42,3741

37. b,t3136ou6o 43,5537 41,7357

38. Jgqo,t 41,923 41,5996

39. ub.:bor13Ou6o 42,8245 41,7531

40. ul-r3o6d.l 43.2028 41,5682

41. 6o6o$0o6g.oo 43.5886 41,267

42. b.:6o6gge.r 45.2881 4'1,728

03U 01gJUo, OCJ6n.Jl6o U3ggogo3,i0o,) Age6e"oo 8 / 5g

do6oor,rq.oo 6uqoo0gg0gbotr g.:g.:6gotl to6gbU 0oq0u Sgr.rgo Ocotr,lbgpgcrberlr,rogotr 0gcl6g
ggo3b3 q.o!00a5go gc.oCbu C. S. OCB-oBocpC6gbo (gap fi I ler).

,1
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1.4. 6oqnE6g0o boo6gg6o-Uogoggfio l.rotrggOgbo

'r6g96gbob uobggOgbou go6360u6gb.: ggpd6g6.r 0g-4 6oEyogoqrgbotr 0*6,rggogbb.
q-or6g60oq0oo S'6ggoLr goBou,l6gg6g0ou og,r 0,lor6u6 0ggqr6,lrtn xajggbou trO g6gb.
3o6gq'rou go3ou u6g96,r uob0o6pqr.:qr 0ggb.rb,r0g0,r qlgiJoag6rapgo rrriJoa*r, (uHF)

og6oq'rU o6dotrg qll 6.l0oq.o6gbo 6gbob0og6 3

1.4.1. u6$36gbol.r 6.lbbo33bot-r 3.oo,166o096o

tr.lJ,l6orgggo6o 6.rEU,lbqg619po.l 6.ltrbo3gbob s.o6obo6$sp16o Bcnqp.t6ot.lgoo.

.l 6636gbob 6ol.r boggbo u qro,l66uog6o 6.lo3qpoq3o0 u ocg,$tc 06 o03 6gqrogu6o toEgbob
g.o'ru':g'l6o30c.o cgu ?t61g6mq0un'tstr urggpg3oboo tro66.lq0ob 3!d)j0oqluor, o 0Oou'lbqrgobot-r ut'rg3g gg6ogcn6oou 3pobo'. 6,luboggbaqpo uoaog|gogcuo agtqiogg$e')
3o6363giqpo urbgqrO$ogo 0o6g013qr.''boo q.o,r b.lgt6or0o.r6orrc'r uoGcpiaogboorr.

Ooqrqoo 6go66rogo13qro 0q.ogb.:6gcnbot-r booggbou Og0orbgggo0c, arog$qr.b$o6gbgqrol
'r6g36gbob 6ubbo33bou 0gJr6o3136o s.o,)/r6 ccpcJo6,rqpo3ce6gJgo6rjbu, 6,lm.r 0otbc.gtr
6uUbo3gbotr 0o0u6o:3,100'rUubq'r3c.rboU,l3g6 qlu 16o 3c'r6otce6$fr-OnqAi. o0 6go,q.rbgffiClan
trug.o.)g buo$o ,lbqoo,l 0obubq'rgob,sbo.l6 6,:o:3.lqaotrSo6gbpqool ,16$96otr 6;Lbogbotl
396go3,:9196o qooOogou 3oo3g6tr,r6ou ooqgbob 3166o bu6oubotr ojuoooCap6gbqoug.

1.4.2. 6,r6g0rnt-r3o6a,rbgbo

6oq.ou00g0gboU bo6og6o:o qro3.l13ou 0qrgb.:63nr6U 6u6U,l31gor6C6:lCp 3qro0.l$p6 6,10o,
6o9 uotr,tbg6o ,16@9Egbou qob,lo6tg. tq3ou ec,r6oq.oo6 O.lqoqpo 03.ogbu{6gobol-q3,0,}3,)0o3a
0g b'ldqroo,r Egg 6gbob o og o 6gu gu g oEpqootr 3,16q.o6r. u 6dot r gerttrOi (33.lo96.0g$o,
t'roO3po:bo, 066g,lq?o) q.o' ,itrg3g oor-ro q.oo,r0co6o q.o,) bgqp0ou.ls3;q,ran .e;.o; b.6qr,>b,r6
s0go63btr o6gg6ob go3gbotro q.o,l tcnOgbob ,:6r6gg,l6b. q.o$6g60.)6gbou r0 j6orrrsg 

$o,r6otrgrg3o6orggbo,r6dgbbg, sbg3g J.r6ob.r orp go6l]pou 6ugqrg6u r€ gg$tstj,rG gl6oboggb,l. gtr
Oobqlgbu B6cegJ gob ACOrqo136o q.ou6g0r6gbotr gutuOo.

51,
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2. Jbgsonb oEB6$bg6pJO:C6o

2.1. to6oqloEo8oboqrgo

q2o3.:6ogbbg o0go0.rg u6ugbpqro o6g6ob66pJo-c6u 0gbsu3poerr fiBc6tr aog{6. $trcac
q.or6g60oqDoo 0$o96r'r o:,r6,:006o0q3obu occpc6uc.roor 6g6$t6oo,l6, o.:qrli6.:u,r0g6gbcg,,o
JUgeDob o6g6obg6nJot6o 6uoooyg6gbb ouor r5dgbtr. o69o60rg.,o ooJ 0gtr,rbgb
0o6g0pqroo 1.3 816.1616.190o. OBU s13Jbo 6.oooyg63bl, 613l,rcor3o2-or.r r6ugd,peD
o6g6oLr661gJgp6,tb O3cp96rc.roo 6g6g6otr.l6dg6tg, 6on0q,ro,mu0 b0.l6goje,,cgCbr
'16'lqno6p6o O,113$ggbqornbu. ll.rCgC go6orgboU,l q.os 6gupt6UgboU 6.la*yg6gbotr/,Jo6,lg6cebob
0oJ0g9 b9sr,0g36pqg,gbg0tr.

'r0 gg'3bg ggJ6o3lgdro grgrqogb,r .16 0go6,rgL'ugccpo b,rogou t,ptrg ocJ. ug$c $.,lbgbr,.
0,16600 gb.:c'o,r, 6o0 o6ugbpqro o6o96obg6pJgj6u tr,:3006or.,"0. glgeri tr,ro6ou tpUgo
ggJ 6o3136o 9.r696006gb.r Oobs.ogbu 36ogJgoU 6g.rqrotugooU X6$tJ.

2.2. o6g{6$g{ipJgp6ob ggd6o3p6o 0oEobc4grgr

2.2.1.,:6g36gboUUol.rg3Ogbo

bo6'lq.ofc.o o6tigblgq3o ,16$96g6ob 6u0oggEgbu b0o6 0gOcrb3ggoi0o u6 ogg60gb,u, ,rbs
oEggbgbo.l q.outjr6360o c.,l c..lLr,:0o6guggbge'o. obuq3o ,r66g6gbo 13gar-ogorrqu Oggbub.l0gbu
UHF trob0o6pcp q>ouSuto6U q.o$ 6ltrotrbo3gbgq,ro bo0dq'rug6oLr 0sb;6o5-gbC B 

..Jts6sl
racJ30o?6o,r. to6og6ar u.roggbbg .r6ugbTqpo $6gx6gboU 6r€rogg6g0u bglu,j$g6gq3eis,
a'too 6o9619go 0,113$ggbgp0'rboboor3oU 0gb,lb.:Ootroq> 0c'rqrogol;sgool.r gboor. nhn$fq,r rbCg,g
3,l6u66ugo 1.4

occpc6oc.ooo 6g6g6oLr 0o96 Oo'rsoggblgqro o69o60,19oor, 0,lo: o6dgbtc, ugccpo b,:ogtg,
l.r,:30o6otro0 rc.6ocgo .lboqro u6ggEgbob g,:ur0o6goggbgpuc.o (u6 oq)6oq3" 6onerqrgur
u6ugbpqro o6oqpo6p6o u6gg6gbou q.og0o6gugotr 0g0q.og6). to'ri)ogoor oEditg oeaoqro $.
b o 6 g b 0 o 0 C b ep c.rll q,r o.l, 6 u 6 6.1 or g u gr o b $ o E g b p qg, o,: 6 g 6 0,: 0 o.

2.2"2.,l3,l6o$a6ob,ror3otr Uulo6o,r go6orgbo

b.:o$gbbg bo30u6ouo! Jq)oocpo ,rb.:q'ro gog6pqoo,:Bu6s$11{rrob q,rl,oOtrE$.rgg6ql.lcg, u6T
.rb.:go 6,lq.o,l0g30g6o, goqr$6gbo go trbg.l ,l3.l6ootfu ggodqogb,r q,ua.o6ougq,,gb,l6trg qp
0g6obg60o.

v9
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2.2.2.1. 6.:66opgboU UoirggOgbo

6uq.o6!6 t0cOcb 0g6o6gb0o u6r .r6ugbobu 66g{6,:cploo 6,r6r6r:qpgbl qru gg6goq0$Bo,),
613 bo:u3o2-t, t CgC Ao0on6 gogCbl3qpo oJ3 U,rdrUg013qoo u3u6.rg.g6ot r

6o66oqrgbo-336gogugoou uouggOgbo (6o09q,ru,rg 6u0oogg6gau a3b OaJUo), 6o0gqlerr
6o0cny36gbo qru6g60oqro,: ublqoo oSotcru$p6otruorgol.r tE ,l6bgbi1qpo,t6/qrl Oe'lquogo6o6gb11po
l.ruboor' g,t6g60og'rou 6.'16.o66 orbg3.lg.oo otrg 3.rg6oan 6,:66oqpgbob 6,lqr06g0g6otr
6o0rnygEgb.:, 03Uobo0oU,lg.o 0.lo:o t-ro0dqr,:36ob,:.

2.2.3. CcpCJO6r'r 6gbob $gu6cagbo g.r q.o,i0gggqr-6u0u6u$opg6gpo g 6o

h336o c.r OCcpC6rq)ocn 66$6ob 0c'r6u630gboor, ano:J0otr yggtlos b,:ogtg u6trgb.ltq,ro
$6.:6go60ugo636ouu q.o.r 0olo916o ccpcJo6c.r g.>63bob bo0dqr,lg6g tru30,r6oLro,r,>bu

,:6trgbpqoo cqlcJod)cn o6gtub66lrJot6u Joa.ocg x6orbggl) oga('rSaegb,r. te'r6og6e-r
uq.o6oqrtg 0gb,ldqpgbgqoo.l 6,rbg.ogtr u,llo6o'r,10 oEg6,rtrorqlrJOtr6ob 0e.rqrogod,)Bo,).

2.2.3.1. CcpCJO6c.r6u0o6u$op3bgqro gu6gbo

o6trgbpgPo cq3cJO6rn 6r0oE.lSoggcbccpo gs6g6o 0gl.r,:dqr3bgqrou 6,rg,r6orogq?g[r.lb.rqto
6o3613qgo,l3o6ru$136ob 0gUsg6orcbcpucg tr.:oggbotr p0g$gtrobu0o. or1106u bm6og6cr>
U.:o$bg [,ru]o6o 6obq>gbu .rb,rqpo g.ltfrgbob 0o66,tgo.

2.2.3.2. UPS jg3ggo 3ggboU Sy.r6ogbo

61guo,rgo2-t, tggc 6.:o66o,l u.:oggbbg guOc.r6gugcblqlo Ups-gbo (6ro0gqrb,:13 6,10tno99696ll
03U 019Jbo), b030,:6obo u6ugblgqpo o6oqpo6196o ggJ6o3oboorgc,b. uO UPS-gbol.r AOgggtr1'1brt)
oJgU bu30,l6ot-ro bo0dp.:g6ob 69b136Uo 6og6pqoo $gJbo3otr h,l,l.ru6m.>g.rc.o, o15O6u bogog6oo
0g0orb3g3u0o Lro0dq'r.l36g 6ub,:tt6ggqrou. :fSSCOo .jgCb$ OrogcpoqDo.l OgOqrggo
.:Bu6,l$p6roUoangob:

o Uuql,ro Uug61g6o
o q>otrg6oblggoob Jugqlob ggJ6o3u
o 6.:gt0 g g0 o tr Ooq.ol3 qoo$c'r6o q.o J 3c.r6$6o.rgpg6o
o 6ug.l0gg0otr d,lqoo3u6o EoSoqoo
o 6,:9,10gg0otr obg3.:q.oo 6r66oqrgboU UoU6g0u

Yo



OBtr OjJbo, OCJ6.d?6o l.rBg6ogod$0or
AAC6cpo 12 / 59

^ 2.2.3.3. bso:.:g,l6o6o.r 3ggboU Sy,l6ro

6g6gdrugc'r6ob 3o.rO3gcJOoo Ogqrob ,r3go'r0.r@p6:o g.o,rJoJg,l/6l0o6orgotr lrJg0g6o.

0,>q4po q.oo6ob sLA b$!6q,u6$ob CIgtr,>blOotrobob 0ot6oor, ob. B,16.16619o 4..1.

YI
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3. Ooae$8004o bobggOgbo

3.1.1. OoOoboqrg,t

6q9,:0gg0o Lroug3O,r Oooqgbb lP uE ASI bo66,:sptr qnl.rgt6obl3gooLr Jbgqroqrti. T2 6gogggoq.,'E
6g6g6o6gb13go T2-Ml go60ugob Lro66opo OogSq.o3b,l0o19,l{6 6oq.ou00c0g0,u, l6p o0 

-

6o0ggbog o6,16o.:6 6o0o0go6gbCqln 6gg6,r6bqpogc.r6gbo (tfuBog3rtgbo).
030o3,tqpo Lro66.lqgo 6,l6q.oJoJ06gbl RF Lrob0o6oU l.ro66.rgrsq.o 3.o,1Oogfoqrgbl 6.:9,10g90
o6gg6ub ,,0rtJ3" 9o9g6ol.r,l cg.l0916o ,lE E.lb3g6sq.o0go6o Boc.o€r6rjqpo u6bgbou(bwg6gbob)
Og03goboor.

633o$36oU (6o0s0go6gbggob) 0gOo:bggg.r0o 6.lq.o.l0gg0o t-rot-r$gOob Og0ug.lqoo Uo65uqpo,16ro6
RF bo66oqgo, 6o0gqro6 h,l0o3o6gg6go6q.ogb,l, 6udq'rog6qog6o qro oug3 qu3m6gg6ger6qgbs
.,lboqp 6rq.o000g0 RF trob0o6gt3.
O?Jt, A-u 3Jfub,l [,rs31go16o 6u9l0gg0o uotrgg8,l, ,l3got6e.r0op(bo 6,l66oqrgbour gru
0o6o$o6o66oor. . (GPS 0o0qg6o ,:6 bo6J6o6ot,lgo.: qrob6tcroiS"gqootr JUgqpoqr,r6 g.lgg,l$gb.l
t'r,llo6ogbol.r dgOorbgggs0o) * 0o6ogo6o66ob 0b$6e$$g(c)u 0gdrlhaqnol Sb,e'rq3enc.o 1 <112
qro3,lgoo[.r 3o$g6o.r6ogboLrogol.r, l.rbgo qoo3.lgogbbg UpbogJg?6o 0c.r5o$ o66er
bo66o39q>96,:.
Ogu'dqT,gbgcpo oJ6gbo gougo6gol36o 0s6orgob 6,r6bo66ogpgtu. ltrcge ogbuh,>Oobo

$gJ 6oqlo6oocD 6,t6sbo66oC$Cb$ Ocr:qpo,l 6o J Uggotr 0o6o$o.16ro66o.
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9.1.2. 6.lq,r0gg0ob,l6gbpq3,gbob 3o.16693go.

qro3.:6o96o ero:b l.rbgsqluUbgs 3qo,:Ugbsqru,l 3,r$36c+6oto6gbpqno.
I 3,1$g6ot6ootr qrc'r3l6ogbb.lJgor 3o'r0So6g6ggAotr qrlSbpo6gbu 6,lqr.l06g0 3o+69o G,rgcrrgo
(o'160,16o 0o9pq9ogo6gbo).
2 - 4 3,1$g6o6ootr qoo3o6og6oqr$6 Glcgdc?cT, go'r3o6og0b sJgo> trbg,lq.o,lbbg,l $oBob

ang.tqrbot6oboo, U{6pq'ro gjbqpoGgboor q>.ttr $Cbpq:)o.

\t\
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Eoboto 4: UoJutborgggroU Ooogo6o 6.lgn06g0o Uug6"f,Cbo

ABC6apo 16 / 59

booQprlr

g,r$g6ot6ou
Joq,$Jo Oott,lbqrgobob

g,o$Botc'l6o
0oboQgcrbolr
6lrngpEcrbo

reOocpOcgCb6gobo

1 orboqpotro > 50,000 1,171,200 oltlo tro

1 .j13oroo[.ro > 50,000 196.500 oOllfrgcno

1 0.lora0o > 50,000 160,000 ,rll,6,t

1 6113Uor,l3o > 50,000 122,500 Jgg0n Ju6or

I tr?6q.ooc.oo > 50,000 69,600

2 ql(Y}cDo 20,000 >

50,000
47,000 br€rg6t6g / tgqn

bguEgcoo

2 6o6o 20,000 >

50,000
46,680 8o19,r Jl6or

)



OtsU 019JUo, OCJ6.d?6o tr3g6oogod$Bo$
AgCOq?o 17 / 59

2 UuOg6gqoou 20,000 >

50,000
29,761 o0g6gmei

2 br8j6o 20,000 >

50,000
28,560 o,oC.o,l $l€ro$o

2 t-rg6,l3o 20,000 >

50,000
28,082 brB36tig / bgqr,:

b13,:6goro

2 bgt-rgugo6o 20,000 >

50,000
24,158 o0369om

2 cDcqcr3o 20,000 >

50,000
21,800 3o,bgmo

2 r'lba669oo 20,000 >

50,000
20,636 611(bo,r

2 0,:669Aq,ro 20,000 >

50,000
20,06s J60or Ju

3 3uLr3o 10,000 >

20,000
19,900 Ooqr,r Js6or

J $o,lora6.: 10,000 >

20,000
19,587 o0;16gcno

3 oboqp6obg 10,000 >

20,000
18,452 truOgbg - pg,rbgom

3 Jarbpp3cno 10,000 >

20,000
18,302 ull6r,t

a
Sy,rq,rg13bo 10,000 >

20,000
16,841 o01;619mcr

bo696o'10o 10,000 >

20,000
14,445 l.ll06bg - pug,lbgooo

3 $yobjqpo 10,000 >

20,000
13,800 o0369cno

3 tr.l6.l639jo 10,000 >

20,000
12,566 J$bilo)o

3 6$6q.orbJ6o 10,000 >

20,000
11,858 J3gilc.r Jl6or

Yr
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3 bgr6o 10,000 >

20,000
1 1,315 oSSFrgcno

3 6j619trlu6o 10,000 >

20,000
10,029 3ubgon

4 bgrqS6otro > 10,000 9,944 JgCO<'r J,:6mqoo

4 ub,:qpJrq3uJo >10,000 9,802 U,r06hg - gqugubgoxr

4 y3u63qco >10,000 9,045 3ubgorei

4 $,rqo369qob,: >10,000 8,956 bit8g66g - tCapu
trl3,l6goro

4 ub0ggu >10,000 8,571 3trb3orc

4 p,r66bjoro >10,000 8,000 6'pfio,l

4 c.o3c.oogryou$
yl6ro

>10,000 7,724 3r,b3on

4 06bgoru >10,000 7,718 06bgor - 8on,:E3oro

4 q.o:J03olo >10,000 7,315 81yb3cnu - Omou6gooo

4 Jo69qpo >10,000 7,185 8e4.o.l Jl6ar

4 b,rhb369 > 10,000 7,000 66lgFrgon

4 ql,:6oq.ogbo > 10,000 6,875 3.rbgmo

4 lb.l0o > 10,000 6,430 Uo8g66gqm.r / bg6.o.t

tr3,:6gon

4 6obc'rS0o6q.o,) > 10,000 6,287 U,:8gbg - p.rg,rbgoro

4 $6o6o > 10,000 6,066 3ulbgom

4 0.:6g3oq3o > 10,000 5,609 b,li3g66gqlt'r / tgq.o,)

ttgl6goro

4 trobo >10,000 5,604 bri!9669 / bgqr,r
bguEgoro

4 cngt6Srnq,ru >10,000 5,489 o0;ltQgon

4 SJSC >10,000 5,031 b,r86bg - Xugubeolo

Y7
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4 XB.:16o > 10,000 4,794 tu0gg6gqrrn / tgpu
Itg,rEgmo

4 buqqoq.oo >10,000 4,724 o,0c6com

4 g,l6o >10,000 4,M1 oBgtcrgcrrei

4 orgar6o

Syu6o

> 10,000 4,M1 J33O<'r Jot6cn

4 q.o0u6ot-ro > 10,000 3,427 JBgOrl Jr6o)

4 o6o >10,000 3,U2 6.:$u qoghb11Oo / J390o
tt3,l6gom

4 r0b6o9l,rj6o > 10,000 2,541 fi,rlr hbpOo / Jgg0st
[r;3,tEgon

4 boqS,lqo > 10,000 2,146 3t,bgoro

4 6l696ro >10,000 1,961 16,r$,r Bba0o / Jgg0rn
Ugl63cno

4 0ucp,lo > 10,000 1,741 JCn0nr Ju6cnqoo

3.1.3. 6.:El.r,:tqgr636gbo

3.1.3.1. AreuAg3Oobdo6goA!6r6o.)

oueraocac6ot'r 3c'r69o61g6,16o,r 6.16otrobqg6gbo gogg$o b,:q.o6116ot^or3or.r rrob$g0otl
gt r3obp6o 36cn9J goU U,rgpdggq?tg.
3c'r6go6p6.l6o.b 00e6,:gg0gbo Su60c'r.lg6g6b 6u6rcroggbol.r ptdrphg$u.rBuu, gSbqperdgbubu
q.o,t 6l0cn0o3.:qp bo0dqo,:g63b (3.2).

3.1.3.2. 6oq.ou0gg0ou b,r6obbo.rb6o3o qo{6gb,g$g6gbo

do6oo,rg>o 6o q>uO ggOoU R F Uo66,lq'ro b bo6ot rbob6o3 o qo6pb13qngbs,: :

MER 32 dB and tMD 37 dB.

3.1.3.3. 6,r66oq,rgboU pb6pEACCpUcnBo

6'tg.ooOogOgboq.ou6 oo.:bdo 6.:oogdrJgcrq3o boo:bo g.o.l0j0ogggibu l.lussg6<n 6o0l66oqlgb
o9':336gopr(Jooo)' uq$p63oqpobob 606 ob, 6u66oqpg6otr Bogpql*oJ botjbgobs Eo,r
$3qooS,lgotr qr6e.rou 6uo:gogrotr$o6gboo: gbgqro.r uocnbo 0g6o.rbob 0o6Eoong

V$
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0p6u6hp6q>gU. (606 6g3o0gbgo6gbpqaou Obc'rqpoe qr,rbuq,ro bo0dp,lg6oLr g5g66ootr
030orb3gg.l0o)

3.1.3.4. 6.:g.:0gg0oU Uotrg3Ootr 0o6ogo6r:66o

09669i9o qao3u6o3boLr 0o6o$o'16o66o bug6j6oLr c.oo6gtg 6.r0o0.r3oqpo RF Uo66,rq3ol.ror3ob
6.:3go4rg6,l.

0o6ogodro66otr 6o6bo66ogg3botr Ogoroq.oo So60c'r,lq.o6g6u ugsgo3a6 0e,r6ogo6o66l.r 16
l.r3o6o696.ll.r. 6,ro3,:gouso6gbje3o oJ6gb,l sLA Or'rorbc.rg6gbo 6nqacg*0 oogggpqr.o qto
OTbp0o. ,:0,:tro,r6ogg 6u6bo66ogqrqrgb,r upbogJglg6o 3o6gdroqpo rDlv d*eng*oga.r--

3.1.3.5. 3u6u09g6gbor6o0q,rgbo6gftg0q116odigbu0o,r6oge,r 6gl,q

6oq.or0690ou uougg0g6ot-rorgoLr 0gu,ldqlg6gqoo.l 0g0996o ts,>6o0,gg{igbou go66go,16o66o:

DVB TX BOOT ON/OFF
DVB GPS REF. g,l3.l6a?Cpn ON/OFF (Ooporoargbtr tro66oq,rob u6trgboA,lLr bo6J6cr6ot.r6ootr
0o$goboqroboq>r6)
DVB TX ON/OFF

DVB TX gg03g6rg136otr 6o66o0o ON/OFF
DVB TX CcpCJO6rn 6o66o0o ON/OFF
DVB TX 6rg6o:boqrgb,: ON/OFF
DVB TX 6o66u6o ON/OFF
DVB TX qgo3$gl36o ON/OFF
DVB go3o66!(por Og0o3.tqoo ON/OFF
DVB go3u{66lg $or OgO.lg,lq'ro t ro66,rq'ro O N/O FF
DVB 0r6o3oU bCPo3ob 33.:6do ON/OFF (,:Jgogo6g3bs op Soiigo,rboqrcrbob 0u6orgo5 &qg6r3o
u6 3,ltr13bo'rbtr ICMP- oLr 3o66b ,:E SNMp- Booqoo66b)

0gbodc3gb3cpo.l 0g0q.og6o tru3o'r6$6a.rqoo c.rBg6u6ogboti q.ootr6u66oa6.9 0.16o19,r:
DVB TX ON

DVB TX OFF

DVB TX RESET

6u6g 0o6ogo6o66oir ,lqlj63oqao6oan Ogbudpgbgqyro,l DVB Lro156uq,roLr $u6pq,rgbob u$lqno
6,:6 6,:goq.gboo: acoucpr6o 0o6,199096o11 0o6ogo6o66tr 6o06;,rgb. ( ETblrn tot zso;

RF bo66uqoob 0on6ogo6o66oor 0gu,ldggb3qooo Jgggoor 0o6gopqSoo B.6u0 {6gbob
3o6$6caqoo, 6o0gqooru 6.0oyg6gb,l Ogodq'rgbo SLA 0ocobc.rg6g0,otr 0obgggoor 0g6hX11qa
qoo3,t6ogbbg. (3. 1 .3.3).

\e
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TS sync

Sync byte

PAT

q.ou36u6a qlo P I D (3 6o6rio0pqoo oqr gE go go3,t13o,l)
PMT

cRc
PCR

CAT

PTS

N lT (Jugqop6o o6go6O.rgoob go6pqg,0)
SDT

E lT (Oogqag6gboU o6go,r60.lgootr gubpqo.:)

3.1.3.6. bo6J6a.r6ot,:6o.>

sFN Jbgq,gbou 
'g.orbggg.r'o 

6.lq.ou0gg0o'or.rg9096o bo6Jr6oEo blgspo'.

3.1.9.7. q.olSbgo6gbo

6.9.0690o uobgg.oLr qor6qpo6gbu om.pgpou DTT 3o66gggo,l'bg qoug6qr6 oor (3.1.2).

0oq>pqpu@c'r6o bo66oqooU RF bob0o6gtg g6qro
OoSgoboqoo0oor9c'r6996go 6.r

t0
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0o9139ogo6o bo66uq'rotr RF Uob0o6gbg cn6o
0 oSg o.rboq,roboor 3obggdr$otigAs
(hugo696ob 0g0orb39gr0o
0oSyoboqrobgbU 0o6oU o3go0ogp6oo

6,lqr,l6o13,l

Tx UoUgg0o bo66,rqpoU RF Uob0o6gtg

3o6396$o6gbo 6,l0o0u3,lqro
bo0dqr,r6oo: X 3oqroguggbOo.

Tx botrggO.:* Uo66,:qpoU RF Uob0o6Xtg
go'r6gg6go6gbu 6uOo.r0ugoqpo
boOdqr,l6oo JoqDt'IBT$gA8o. (hrg,l6e6iot r

0g0orbg6uEo Oosyoboqro0gbb 0o6otr
.:3$o0o$j6o 6.lq.o$6og$)

AgC6ago 22 I 59

DD

Single Tx
g6mo

6uqg,l06.

N+l,1+1

t N+1 c.o 1+1 uJgOgbo 6.r65o66ogqrq.ogbr B6orgJgou go6gpgbiro, o0 q?o,r3ug.gb buqrs6

,tE l,rb3l 0oobr'rg6oU 600o.

3.1.3.8. rqlp63opobotr 3o0a6o3.16or (6,rpu06g0o trobgg0.l)

lP 3u30o6otr 0306o6oo:. uq$p6rgoqrcnboU 3c'rOp6o3ogooU,r q.o,r 6.l6g,lCIoU agegcnbo6gbgbo
0gb,rdqogbgcpou 0966ogactr gg6g6upotgblggo 0rn6ogo6o6g,rb 3orr srurrnn
Ogggobo6gb3boU/6bog Eoqggbot r 090g9oboar.

':qlp63ogobub pJ6gb.: sNMP .696go 6o0gpo6 6,rfubc.r66ogqpbb o69,16o.r,
0o0o'1699ob u3.r6ugp6rb.l g.o,) SN Mp 096913096$ l.roUgg0,ll.r 0o6ioLr.

o SNMPv'n po SNMpV2c 0b,r6po$g6,:
o 0gb,ldqrgbgq'ro.l sNMP 306.:0gg6g0ob o3qpoq.gbgbo (Orguqrooruc.o Oou,:$ bcqp

u@6oJo6gbou, 0o0o63cgou 0obu0o6orgbotr, Ip Bo{6ggbotr Ocogcpu qu,s.0.)
gotr$u66ol6oC.o gu133u$g6O9bgCpn 36o$o3c,rqroo)r) Qp,),t3q3o3ugogboar.
C9otr$066o?6oc.o 3o6u0gg6gbou 03qgoqDcbctc flgc.ooOu ilu6r'rqpoor$$ qlro"oqpo.o ,tqlp63oqgobol.r gobo3p6o o66g6ggotro Ethernet-b SuG0orAOCEtr (trOBaseT,
1 OOBaseT, RJ45 3o6gJgcn6gboor).

t4

3.1.3.9. 6,lg.or06g0obgo3gbo
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UobggOoU $o6.ll.r$o6o q.o.)6360r636oU OgglUgbob or6,lb0,>ql 66oboq,rol, (6o0 6,r0egg6gbppo
oJEgb.l U.:3og6o 6.10.l66oqgrCbCCpo bobgg0gboar ,lqlaGgoqro 6,lq,r06g0gbo.

Control unit
Input amplillier
Power amplifier

Repeater Air Cooling

6ub,>to 5 6.lg$6g0ob goSgbo

q.oo0rggbooo 0o'r0trublg6gbou 6,:Sg3ob 0g0o:b3gg.l0o (qr,l0uggbooro 0pgeer3gs,cJucr)
0guodggbgq.o.i 0or,1316o 6.:g,r06g0ou 3o{6.19.:0o (t6g3o) qu0on6$lgcEgb 0g e a,)e,\aBoao.

fl'
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6.rbobo 6: OpqrgoBggJUoU go3otr 6oguO6gOo

3.1.3.10. Eg063go / 6uOg,:6o goqog6oU q.ootr.ro6o

013JU A -Lrar3ou uSccpr 6,>q.ooO6gool-r RF 6,18c'rtr$b3qpgq0bg 0o6glgqggbu mask EloEpO6o 6uor,r
6.16bo6gogq?c.oCtr DVB tr3gJg6oU 6ugu6gb,r.
q.o':0on3oqogbpggboo: Uube'rq3a'rrn Uob0o6oLr 6,lOogog,rtg q.oo trbgo Uobaoagoro cAuJ$og6
69,:pobu3o.rbg, bo6og6or U,lq6p6U 8gtr,ldq,ro.r,r q.ootrlc,6egb 36ro$o3Apo g.qn$6er.
,l0o3g6oaqroqr 3,th-3,r6gq,ro o6 o6g603bu.

090699 Uot rgg0$o 09o69 oE 0ggo OtqDgo3cpgJUob qlrO,lggbotr CIgOanbggg.lgo,
633o036q.oo63baqgro.r cIB (q.osb$gu6Lrgbpq'ro opq.oao3o So6,rqo,b.rf0co6;;; cIB 0906g990o
0gt"rudqggbgqro,r pqgooogcr 6uoqrg6oboor 3,ltr3rq.o?6,lq.o c.u0o6(trgc.o;b. [nrrggonr,
6':go6anogbot'r Lrolo6cngbou 030orbggg,rdo ou6$oguq.o yg6q.o3bu q,r0r6c6oo,n bIB
3.lt13,:9o636,1, q.osOoEgrgq.og6u Ogtrodqrgbgpoo y3c(3i oft $6o0o, g.ro?OtgOnA",
0o0.l6orpqogboor.
Eg0633g6o 0gb.lbpgbc(por 6gpg6'q.o636 cIB 0g0{6gggbob g,r6,nrnr.r3,lqoo,r6 0gOuguqr
3o69Jgo63bb.

f)



dtstr OpJUo, OCJEn3196o trBg6ogod$0ou

tro0dqI)og6[)

kw
gog 6 j q'ro g 6 gt66o0ob0o6gb.l

kw

2 5,7

1 2,8

0,5 1,6

0,2 I

0,05 0,33

Age6gpo 25 I 59

3.1.3.1 1, 6,r6g0ob 0gUub,rOobo Ugu6go6ggbo

6og,l0690o Lrob6g0gbo 0ggo UoOdqou36otruu, 6
6ub6gg.r 6ud 6gqT,gb?gou.

3'1'4' 6uq.ou0030o UoU$g0g6oU cgcJO196c'rb,r (gEigrcr6o 0obau6gb,r q>,r

6ub6Xpqgo troo:6o)

rbuqyr 0.7 3oqoo3oobc O,rquqgro r-roodqpug6ou gog6pqp 6rqru0gg0Lr 0,166o J0gqrgbor.r
3o99o6o96go 35% bg 0ggoo. ?ts6e,r q.ooboq,ro Uo0dqrog6ob [qf,pqp;o:;Gogogbotr
0J3 po36o 6o3ggbo,l 20yo os.

36966ooU 0obOo636o 6,l0ooorggpgbu Ubgocg.ttrb3,l3q,rlUol.r UoOdlgog{iggoob ogtr,l6u0ob,rg,
b30oo: 6obUgEp6o oEgo.r60,lgoot r 6,:o19.:qpotr$o63boor.

uo0p.:q'roq.o 3,lgt6ob 6,:66oqogbob uouOgooo uqlp6gocpo 6,lq.or00coo lrob$gagbob l.roobeab
6,r0oyogo oo:ob0o 0gbsdqlgbgqaou l.ro01g.:q,rcrc.o 0g0q.og66!o6,lc.o rp.ll66oAnafogr'

tto8dqrug6otr 3poUo kW

969{66o 0ob8o6g0o

OoDEC"lCgo boobrn kW

'Y
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3 .1.4.1. bg.r6gu6gg6ob bo,l

DVB-T2
Gateway

o DVB A136: DigitatVideo
Modulator Inteuface (T2-Ml) for a
SecondGeneration DigitalTe strial
Television Broadcast System

6og6pqoo Oo$obtgg,l
b,l q'rggotoo,b$psggbqx,r
bob 0ob.rorgob

Transmitter
Nefwork

DVB-T2 Transmission ETSI EN 302 7SS: DigitatVideo
Broadcasting: Frrame Structure
Channel Coding and Modulation for a
SecondGeneration DigitalTe strial
Television Broadcast System

bOf,?JO13(6oo:,J o6rgb,rqrr

gogfrgq,ro Oo$oLr e,)
bu ggqrggotoo l.r,l0.lp$UCbqp*
bob Oobuorgolb

ETSITR 101 290: DigitatVideo
Broadcasting: Measurement
Guidelines for DVB Systems
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3.2. O.lq,u0gC0gbotrOCJ6o3pr6ofro8o6oorgoqro
(bo0dqDog6C, a.o?0go6gbo, 6o66oqrg6o)

0gJ06oqooo Jt-r,)got-r ocaor,6,:q.oo6ogOgbot-r oc.r6.lggOgbo y*ggpo q'n,d.0ooucngotr Orqg0gqpo.l
gJUggotr go60.:gdo.

0.113$ygbq',r"16,r: DVB UerU@g0gb0er

6ubo03gbob Lrub3pOdqgubgpen

.: q.o 6 o q3 0 c.o 3b.: 6 g ob o 6oqru06g0ol.r
0c'r6069096o

,l q.o 6 o cp 0 c.o3 bu63 r'rbo [-r

qrrb,rbgqT,Sb.)
6.lq.ou6090oU
q.ojbqDo6gb,)

6o0o6,rqpA6o

Uo0dqo.r369 kW
(Tx UoOdpu36rotr

3qprUo)

6,166oqlgb.l
(Lr,:3ug6c'r /
o,bCaoc.oo)

u('}3cq30
019JUolrr3otr
U,rlo6er
o'pgoqlgbgqqo

Tx tro0dp,r36g
kw

L Jpo.>oLro DD 2 Ar 1,5i8

2. orboqroUo DD z Ar 1,58

3. 6o6o SD 16 Ar 1,39

4. obrqpJsq,roJo SD 2 Ar 1,58

5. 6uop0o DD 2 Air 1,58

6. UBr6CqDo SD 16 Air 1,42

7. 3.o0.r6obo SD 1,2 Ar 0,9E

8. ,lboqpgob3 SD 16 Ar 1,3t1

9. Booq)o SD 09 Ar 0,8:2

10. tp6qroqoo DD 09 Ar 0,73

I l. 6oqgr6oUo SD 0,6 Ar 0,51

t2.

c.oCc.ootsCpoUSgo6o

SD 16 Ar 1,2$

)b
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13. $olorp6,l SD 0,3 Ar 0,19

14. bcn69go0o SD 04 Air 0,32

15.033.10o SD 0,2 Ar 0,10

16. U.rhbg6p SD 0,3 Ar 0,19

17. otp66poro SD 01 A. 0,09

18. Bmbog,lp6o SD 0,1 Ai' 0,09

19. Oprbg3o SD 0,1 Ar 0,09

20. baqpo SD 02 Ar 0,19

21. ffbo6ogy13 SD 01 Ar 0,09

22. S,lqgg6)Cob,) SD 03 Ar 0,:25

23.9306o SD 01 Ar 0,09

24.OgUgoo SD 0,2 Air 0,13

25. pg6gXbo SD 03 Ar 0,:15

26. qgru6og.ogbo SD 01 Ar 0,09

27. boqEoqo SD 0,3 Ar 0,2t2

28. 9o696o SD o,2 Ar 0,16

29. go3o SD 02 Ar 0,19

30. Soq'r3o SD 02 Air 0,16

31. s9130goo SD 0,2 Ar 0,13

32. o6o SD 01 Air 0,09

33. r0b6oqro?fu) SD 01 Air 0,09

34. gotbg6o SD 02 Ar 0,19

35. on,r6go:o SD 0,1 Ar 0,or)

36. ggobpspo SD 01 Air 0,0!)

51
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4. bocnro b,lq6gt6ob gntooEo (Head End (HE) Design)

4.1. egblguqro

6gbl,

q.oof 0l30o3gb U .lUg3g PS I q.o.) S I Og$,:0o.r6.l6Ogbb.

4.2. bobggOotn gn trg6goUgbotr 0r,rorbog6gbo

['r':co':o Lrus.o6lg6o (HeadEnd) 0,la$gg6ggboq.oo6 Oooqgbl.r o6o3o.r03t6gbo6g6Aqo baseband
Lr.rboo: sD q.ou/rb HD u$.l6gl66otr 6'3.q.ogbotr uo66.:[rgbb, ggr.r,sbuOob EFeiro,ro.Bc0ga.,.r.l6

3o600$oor, SMPTE259M U$o6q.o.lt6$oU 8gtr,rb.:0otroabl0o, 6o,r0o6,lqlp6o 270 Mbps bohJ,$
go6g60oqoo 0ggu0o6u6g0gbo Oogso.rggb,: XML 9o60rg0o. HeadEnd b,>g6116ou6 gtr

?
n 

on6tr
u

5g
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Uj6. 7. DVB-T2 [.r.rqr,rcn tr.lq.o6-C6otJ Uug6oro UJgO.)

u063u6uE-o UBCcgr OspDygbgqpoLr SD/HD-SDl Uo66oqrg6o q.o.5 Ouo,o Pl e.r EIT (event information
table) 0ogSoggb.: HeadEnd-tr. MPEG4 o63oq.o36gb0o Oo$a.rqrg0,:0q>p .:6u3o036gtro63bggo
69oUbg6q> SDI bo6Euqrgbo O3odqrgb,l6.lg.l6q.ogtr 3,1q>6-tro6J6ot5obugo63b0o (frame
synchronizer)q9o r?eor'r q.oo6otr 01636-gqgo63b3cp 36o6gUo6g60o bg63oUoU b,l6otrbotr

3o6$6oqgoLr.: q>.r 6o0colu$o6gbol-r 0ob6oor. ,:Uggg, 0rA$g3bqogbotr qr,l6g60oqon
bc.onOoqogb3boU 0g$.l0cobu60gbo XML Uoboo: 0og$c'rq.ogbu PSI/Pl U3666r3bU, 3g.tggc'r60oLr
E PG UoUggOobror3ol.r 6uguUrgg0u9.

HeadEnd UoU6g0ob 3o03o6g6g36ou:
o b.:Sgotro 6gobbg6q> tio66,lgpgbotr 0o6o$c"r6o66o
o MPEG-4 o63o'rq-og6gbo

o Ugogot-rgo3j6o 0pq3go3ecaJbg6g6o
o DVB-T2 GW Uobg3O.:
o Bo6c.rboo:o $gq.ooOob UoU$gO.: CA
o tr13bgog6gbotr trotrgg0,:
o PSI/Pl 69696.:gooLr LroUggOo

o DSMCC carousels trotr$gO,1

o p96gg096goU UoUggOu

o b3oUbg6q.ooLrs q.or Ufg6obU3co6$o 6,l3oqr3bot-r (TS).l6ugr:b.:@co6o Uotr6g0gbo.

4.2.1. bsb6gbbg 6u0rnyg6gbpqro o3go0sq,r1g6o ,5og-6goggbol.r 0o0o'rbogr3.:

Uu3u6.lpqro,:, 6c'r0 ,l6bg6ot-r l-rug6oro 6.:oc.96obu oloolcnC?cp 0llcpooBqp3Jtrbg 0gq>6gbu 9
SD qlr 1 HD Lr3fi3ol-roU6u6.
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HD Uo66,lqooU OgUubgb: 3u66uqr 66oboqr'EBU Technical Reporil00S (lnformation Paper on
HDTV formats)' c.lSJl3ac600o 0ggu6gbppo,l t'r{6o yggqo,rbg 6og66g$cbTcpc, gar60,lgo
72opl50 q>.: 1080i/25. o:pOgt 9o3p0g6g0o bsbc.rq3ooc.o cpsa.o6C6oqro,l 72Opl5O Ug.l6q$6)gob
0obo60g$o6oqpobu, 0.1o66 uqb.:6o06,13o0 6t'l0 $gqpg3oto6gbol.r bu6obbotr berqlsr $qagbOo
Oo0uggboboru6 g.l3,r30o63boor brngpan ql6oU ?33C 1080il25 ,rq,o,r6gbpqpou qr3guJgm
U$.:6qou6r$oq.o Oorgq3tr 0 Uaagqooo0 o.

J3g0oor 0o6g0Aqp $ub1gg.lOo 0o.ry3u6oqro.l6g3o0g6c.oCbl5cpo UofrJ,ltiggbo ElSU Oobgq.ogoo.
!0 q.o6otr o6o39 SD g.oo HD U$.l6g,t6ggboUuorgob 6s61gpoUb01ygo,t H.264 C o63oqro6gA,:.

g.:bpg.: 1. Data rate Ug63oUob UofrJu{666o (EIBU, July 2012)

b.rJr6o:3gpo oi3o69bb SD 576i/50 er HD 1080i/25 gc'r{68uggbotr 6u0ogg6gb,rl.r tg0o
g.lbA goU 0o6,l6g0gbo U 6.10 ogg6gboor. h66o o 63os.og6gbo,ri.rggg Bgdqlgbg6 720p/50
o3o60,lg0o 0130.lobutr, or13do uO.ll.r Os13$gCbCCgo 0ooorbcr3[.r, 6uqg6,l6 720pl50 ,utotr
UoUp633qro/6g3o0g6q.oo6gbtqgo al13 U.:SgoUo tro66uq3o b3o6(yor(u613 Lr$6uo3tc.o (tgqlrcgo

AoqlCrn) q.oo o0r3g go60ug0ou 0o$oc.gbpcpo.

$ubpqoo 1 o6otr 0s13$ygbqDg6ol.rucrrgotr 6g3o0g6qro6gbpqpo 3.:6r0gg6gbotr $yu6c+.

J60c.rcrr Ooggu6oq,r gubpqal2-0o 0c'r6g0l5g)ou O$1g$gSbqlgboU 0o96 6rglqpa6lq.o

6,100'1996gblgpo bo$6go$gboU iro,l. 0gq.or6gbob.lcrr3otr 0ogg013qoo,r udrbgbob 3nE b$oU

a

Format Source coding Video data
rate
(Mbius)

Program associated
data
(Mbius)

Total data rate for
one program
(Mbius)

sD - 576i/50 H.264IAVC 1.8 0.8rt 2.65

HD - 720pl50 H.264IAVC 7.0 0.8rt v.85

HD - 1080i/25 H.264/AVC 7.5 0.Bli 8.35

HD - 1080p/50 H.264|AVC 10.0 o.8tt 10.85
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go66ob6o3o blLroooro. oqU.:6o06.:gou, 6a'r0 6ug 0g$o b$6rg3o 0r$ifigqb,r.:, Oocn OCOo

bog63oggbou Ullo6o 6.:0otr,lbpqlgbob qrg6druq.oogoob otrogoqogbq,ruqr.

UuCI13,t

-qD(f|

U-
qD(tl

UBc'r6

o
U3cd6g 6oatro 6opl.rei 3er6o'r 3oEeo

Operator, Country
(Compression)

HD SD HD SD HD SD HD SD

DlclTA, Finland (

H.264)
6.0-6.5 N.A 7.3-7.9 N.A 5.2-1i.6 N.A 5.5 - N.A

Teracom, Sweden
(H.264)

6.0-6.5 1.2-1.6 7.3-7.9 1.5-1.8 5.2-rt.6 1-1.3 5.5-5.9 1.1-1.4

Norkring, Norway
(H.264)

6.0-6.5 1.2-1.6 7.3-7.9 1.5-1.8 5.2-ti.6 1-1.3 5.5-5.9 1.1-1.4

Kordia, New
Zealand (H.264)

8.0-9.0 2.0-3.0

Arqiva, UK (H.264) 7.0-8.0 2.0-3.0

Georgia (Proposed)
(H.264)

6.5-7.5 1.4-2.2 7.0-8.0 1.6-2.4 5.2-{t.6 1.2-1.6 5.5-5.9 1"4-1"E

g,:b139.t 2. U.lJ,l6o:6q3o0o drg3o0g6q.oCblqpo gu OUogqpoo0o 6,r0o'rygEgbpqro bog6go bo

,t06906up g,rb13qou 2 .lfrgg6gbU 0l.rogqrooOo 6$ogg6Cbpqp drgoqpp6 bogdrgoggbtr H.2 C
o63ogo63boU DVB-T2-Oo O.lpSygbqoobotr qldrcnb. tnOpuq3oqr llD orgob 6,:0c+ogg6gb.l 6.0-9.0
Mbps pu SD-an3otr 1.2-3.0 Mbps. truJ$orggqpo0o 6g3o'r0C6c..C0,C$ou HD 6.5-8.0 Mbps gr
SD 1.2-1.6 Mbps.

tr,r0prspo 0orqooo6o bog6gogo HD-bo:gotr oJ6gbu 8.0 Mbps. HD Ug6gotro 0gqr6gb.: g6om

Aoc.oCo g.o0 6!04.036o09 sAg.ooo u6bol.16.16, Sqplf t, og6oe.r6tqo?6uc-o trAb$o$6gboU qu HbbTV

3c'r03o6g6goU6u6. go3o136ug 7.5 Mbps Uo8p,rqao bogdrgogo llD bo6Eupob Obcqqp goq>etn

0969Egqpob.lcr3otr 0r'169990tr Ogtr,:6o06u3 bo6oUbtr, 6uEtr,l313crtt'gboor oOotr

6,:org.rqroU$o6gboo 6c'r0 6r0a.ryg59b1gspo oJ6gbu U$,:$obgo3pr6o Opqggo3qogJbo6gbr,
6oq>gUug gopgoLr 6og69ogo qgo6$0op6.>q.o 6uqru6u$ogggbu Ubgl o0.:gg Xg?tsotr
b3t63oUgbo.l6.

SD Ug63oU3botroroLr Uu36on U,r0poqpo 0gOcnot3ubCbtcpo bog {61yogo 2.15 AbO/SO oJbgbu. SD
b363oU3bo Ogu,ldgT,gbgqroo OooguggCtr 96o1 3oq.ogcntr qru 6,:06.o96oB9 $lleosl d 3c+6g6$gbLr,
tsqro19b goOuggbocn U13bgog6o6gbb qgr Hbb 3o03o6g6ggtrU.6c'r6o6g Sgtro i.7 AbO,$O

$.l60oog6p6U SD Ooc.oCr'r 3o03o6g6ggbotror3oU U.:Oalpo'r bogfigo$tr E)r o0o

6t
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A t613 63gqDU c'!ts tr O.rq,l qro b.l6o U bo U goq.ogotr 6o99 t r,lg tr g,l go 3p 6uql
0p96oBqg,9Jbo6gbp9ou Lrbg,r tgOoor,rq6o06pqp Ug6ogtrgbon6 g6oouqr.

gobpqro $,r60o63oqrac6o go3oj6 36oa66gjg3 ctscJ0"6obob Ooggbstr trOrOobOoJ?O

OpqrgoSggJUOo 10 bg63oUoU ,r6bgbobobutr h3g6gbotr brGobbotb O,rOCbuO 0gtr,rdqpgbgq,ro.r
25%-tr Oooq$ocatr 0pc.0o3o bog 69ogoll(,rfio bg.rgobgo3ts6o Opqpgo3qrgJUob) 6.10 g6gbab
0g0orb3pgu l.rano 6 0ggo6gboor.

6ob,rbo 8 : go3op6o, Lrgsgo3136o Oasggo3qlgJtrlg6o 6,rdqaog6gb,r

Oot6gboUonb 6org,rto'rbor 813ggo3q'rgJtr0o 6,:0mgogog oJ6gb 1.0 0bO/$0. pSVSI

6og.16990.l ago6ggo6uqr 6oanu gc.rgggoob, ugccpr GgUogg6obrngotr bg(pOotll$gc. o ogelb

B6o66o0pqoo h.l0oggo6or3ob Ug6gol.ro.

4.2.2. H.264o6gogg69bo 6.o,1 0?qpgo3qDgJUg6gtn

o63ogg6gbo q.o.l olgp$o3ggJUg6gbo 3o6$droqao6gboq.oo.) bgrgo 6.lqr.0o6,1690or
03cprc.oo uohJu6otr 3oqro6gbu (vBR) 0ggo .16bg6ob 0lgqrgo3pgJbo{6gbotr U,:019,r bu
odqrg3o, oo6 obg, (6010 oooroc:gcpo u6botrorgob 0g6u6frp6q>gll goqrgo'r 6u0 ,rbpqrgbotr
O,lq,rqro bu6oLrbo. OlgJUob tro0dqa,rg6c rtrcac 6.lOogg6gblgpo oJtigb,l D -psusl
$,l613qogbotrorgotr,6uqr6u6,t6 oUo6o 6u0oogg6gbo,l6 0oOqgbcou lg$n0lep6o 6o66oborgob,
EPG, CA, NIT-ob 616o,:9Ugbgbotrorgotr q.ou Ub3,l.

6t
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4.2.3. Up6gog6gboU 6og6pqDo A0e00g0oU UotrggOgbo

DVB bpb$o$6o6gbu o6oU Bitrnap goSoU 66rgo313qpo g.:0rnb,lbAcpCur,6c'rOgpog o3g00gbl
c.,l o6bsg6gbr DVB b.l$6u6U3o.r66o 6.l3,rg.ooco ,16botr 6u3.rqrorrEig6o,rq.o, ftngt,r6)6
g.ou0c"llS3oecbcq?o PID 0cn6,:gg0gbo. 603.o6,16 ,r0 0gOorb3ggo8o tr11b$o$6o uGeiLr 66,:go3jpo
6u0obu blSqogb.r, O,tp Sggbq5,gbtr gdq,rgg,lo: Outg b6pq3o 3o6g6erpolr Uu0g,rqpCb$,
0o1gbggr3.rg p6oUu.

DVB U136$o$6o6gb.l odqog3U Olgpt6gbgqpb Uu0p,>ggbul.r 816or'rll oE 6,r0o6omb SgberU0og6o

6.lq.o0ca6g01gpo bjb$o$6o, ,161g o:l3,lq.o oo66ootr upb$o$6rgb.Lr 360, aru3c, auaga Bcau
6,:0oqrg6o09 gr,6os6$o.

4.2.4. .lq.o6oqrob6o3o 3r'16g36goLr hoO,lggbotr 0,lbotlo.loXbqpgbc)

6g6oo6oqr196o 3o6gg6gob ff.lbOotr 06.r3.lq3o 6t.r l{6ugac'rbb. $ur60o6oqqg6or ugccpo
Ar36gCcpCbaqr o6 3.:6o.:6gb :

06u3.:qo5g6.rgo PLP - (gobo31gt6o goa6oU 0opo/.l6bo) D -T2 bgo6gu6:gb .:fttr
0gu.:dggbqnobo oOulSSygbqro.rb O.lJtroOjO 255 PLP uc'l3cqp OjJLr0o. rbg 6m0, 96or
Opqpgo3q',gJ l-r0o 0obo0oqrp6o MPTS 6,:3,rq>o 225-os.

0or,13.16o HeadEnd Oos$ggoU gt6o g6ong6lgq3n 0,1b8$.:6oLr OsA$gXbq'rc.rbotr -l-U Elu
doc.oCg gtlor PLP-2 6cn0ggo6 6.l6313org6oq0or 6g6oc.r6,lql.g6o gcl6 6$ol.rorgotr.6,t6glu
.lOoUs 

U cngCqlo 6g6oo6otrorgo [r,:6oU PLP-2-ol.r t r,l3por6o
S90OgCp3qpo/6u0.:6.:6ggCbCg)o,6o099o13 fr.:.l66qogbU 6p6oarEu$T6 p -U c..u
6o0gqpog ubo6gogqrgbb gmq3r trslo6o.r PSVSI o6go60ugoob 0oSe.rq.ogbll.r. u0
CIg0orb3g3,:0o PSI/SI6966g6o6q.o3bu 0boqoe.rq.o 6g6oo6,rplgtio -2-ouorgotr.

UgCqlr 6p6oo6otr,ror3oU gt6cloq.o,to6o6 3r'16$96$ol.1 Ootrllflc'rq.ogbpq. UBCqpf

ug6oqrob6ogo 6g6oc,r6oU H.264-0o o63c'rqro6Cbllqf Ug6gotrol:E(Cbor6.tC6 . $A
q.o6otr PSVSI 6g6g6o6q.ogb.:0boqpoc.o 6qpob,lq,r136o P <rborgoU, u6a drg6orn6.,Uqpn
0 g $.1 0 r'l 6 I 63 0 g b o ag 6 6 o q.o.) g $ oc.o g 6r I or,r g uG l.r,s qr.r m l.r u qr ;5p t6 h.

6T
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Lra 6.lcno 9 : 696 oce6gb0o 6g-0p qr,$o3 ggJ uo6gbot r b.n6,rq.o o eo{}06$a !

.:q(,ru6o06.:3o.:, 6oaO q.ooU$6oba6o.l(3rn6$6obpgootruo:3otr) 6uOoogg69bu 0o3t6o$oqrqo3u6o
tru6gpgo .:6 o.r3$o3-g6o qpo63gbo. U.:orsq.o,r6o6o g6u6U3cn6rguql 6.:OoggEgbu t-u$gqpo$A6o
3,130o6o. Ugcq3r tr.:o$bg q.o6rtr trr3po.16o U.:ggqoogA6o 0o0q11bo. t6g-0jqogotsqo3JUo63b,l

6.:0ooygOgbu 6rn6cn66 0o:03.:6o g9u Lruor.:q9s6o6a.r uo$6.:63o6$o 6u3oq.ogbotr l3$o0,:$p6o
6rq.ou6al3gbotrt,or3otr ubcac uq.o6oqyro66o3o 3cn6$96$otr c.r0u$gbotr,:or3oLr. 6rn6o66
u3q6o869o:6g0jJUob uobggOuu 6.:.:h6o.l.:q.o6oqcmb6ro3o EPG-b go0ug3gbou u.:0j,lqpgbr6.

4.2:.5. 36o66r,:0otr CCpCJO6oab?Cpn 6o9o EPG

EPG q.ou6g60og'oo gog6aqco b.:0.:pflggbqoo 3gyr$$gc'r60ob 06oi13699o'13,:6o Ei.:Soqgo.r. o6o

30Usbj63bs 0.:gp6gbqcCbtr q.or Uo0Arg3b,ltr odqr3gl,r O.:cr er$cn,B0q1o36rc.r6, Ocndgb$ca6 q.ou

$o6,:u$,:6r 6l3g6c',6 u3cc3u 0rpsygbqpoLr 0o36 q.or6g60oq0 u.:go11r6o Btcro66r061btr. EpG
oE9o60.:6o.: oJ63b.:0oU.rS3c.oOo $o6,:U$.:6 7 q.oqoo rCg6C, 6.:61o6.rgpc'ro!6cr OuA$y3bcpcnbott
q.o6oU 6gpdqg,3bgggo.:. bc,.r6.:q.osq.o EPG 63or.:3utobt-r ,:6bgboU qlog> 6.loq>9EcniluLr q9.l gbO.l63b.>
O.:gp6gbqogbUo s.oo 0.:aSggbqlgbU,:b,:qro 3o6gg6got-r 0odgbEu-.:q0oBgEudo.

u0 0g0ob3g3.:0o DVB-Sl ug,:6q.or6go oJ6gbu 6u0oryg6gb?cpo: EipG 6,:360ccpcbr
6.:6bcn6gogqlagCbr 0gtr.:b.:OoUo g.tbjqrgbol.r [,ruboo DVB-Sl bS3gogo3ugootr o:o6b3gg.o6ocD.

b)
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63bo66g6o 6o0o96o396 u0 $,:b13qogbtr q.ou 0o'bo36otr,rogb6r 6.10oogo696 66,16tg
co,r3ol6oro 66,:go3pqro q>otuoEob gu66gpb0o.

4'2-6- q.o6c'rou bo66.lqroU (Master Sync Clock MSC) q>s b,lytigg6o Lrob0o6otr

6963{6,rgo6o

HeadEnd gobg6obp6oou Jtrgqro c..: 6og,l06g0gbo uolo{iogbgrE tatrg cgdrooar
o69o60u6outr. lg6coogt6o uoEJr6o6pqto 0aO,lobor.r "gt6lp6ggqoblge.rg.lqr, 6r,sqrg,lb
bu$3go$otr GPS Uo66oqgro U.n3Cq'.',gotr o6uo OoUu$gqrtr0o (0g0g0.rd)*qp*gnU6o u6 bbg.l
bgqo8g0qogbotr 6l0c"r) GPS-616 qr.l8og3ogcbcepo tabeo qr6ooU,l q.o,! tro6J6rn6o%.lgoot
buy6qrg6o tro66sq'rg6ou rq0$g660$olgqoo Syu6r'r,l qrgg60oqro. ,rB.rgg q.o6crl or19 6,r0c.rclgg6gb,l
GPS, 0.10o6 o6o q9,:o6ug.lqpo6qgb.l HeadEnd-or6 q.ol 0g0c.6.o€l c.ootr$6o6agool.r JtrgEeol-
6oqrug6g0u UACCpT 6uqru06g0o:.:E DVB-T2 S F N,rq.o,)Bgg{tgbtg.

Mux A+1 0g0o:b3g3.l0o SFN gotsoU JUgqpotr ,l6g6oLr.:b, gbugo.:3;qoo,rblqrlS6o bo6J{crc,r6otugootl
uo66uqroLr Og0ggoboo Oobo.gbu,:q.o6ocgob6o3o ,l3.:6ugp6ou g9utro6J6en6gbu.

4.2.7. So6oboo:o $gc.ooOoU UobggO,: (CAS)

6,l0ogg6gbpqro Smart Card l.rob$gO,: odqrgg,r q.o,)0,)$gboor q.o.:6ygbU 6o'rgo"r6ogu ?roglr ou6
0g$y3oqD36.r (Chipset pairing), tr.lO 06rou6o 3,:{crggbotr trotrggOu (three layer carrl issuing) Eu
06u3uqo q.oo.r6or6o 6og6,lgou. cAS uouggo,r p6orog6ocnbU Oaqo$o3q3gJtr,q6rn,r6 u,lcgq;
bqr3b.l 6.:3ogg6ob gobo3p6o 8ogt6ugo,l.

4.2.8. 0oa0b0u69bCcpo,u 0g6950g6goU trotrgg0gbo (SMS)

sMS uob$gOo uusgobo q.oo.r6otr 0o0bou6gbccpo,J 0,:6orgob uotr$y30u,r, 6o,r0xq,r.g,ldpggb
uu8puqogblu gr,[.ro.:6o 3o6g96gou (Pay TV)o3grtr.rgo'r{6gbLr 0,r6rnc,r6 orgo,r6oro
0.ty136gbqpgbob.t66u6o0g6o. gb Uotrgg0u odqrgg,r 0o'r0b0l6gbCq)6r,) 0e'r6s6g0g$or.l6 $gqr u6
q>,: 0.roro u6bgboLr 3o39g96ob OgJ06o/S.10ql$/6gC.o$Jgo6gbob !,:dr1g,lpgbub.

gb UoUg30r o0gbq.o3b$ o063u6o uFrJoggJglg6oo:6o0 uggoq,ro oJ6gbu Oobo o6ggg6r,rgou t_rbgu
ujBoqogbgqt trotrggOgbor,r6, 0.r6uq'roo.lg 6oq3o66ou trob6goul.ror,r6. u6lg Ouu gJ6gb.]
t'r3g6o.lqo1g6o o6$p6ggobgbo 0oE.:gg0co.l oo3o6$otr.: qr,r gJBo6r$ouuor"rgor.r.

4.2.9. 2417 go6o6gboU botrgg0.:

6,:6bo6gogqgc.oCbu 2417 $o3oU qlcn6o6g0,l g.o.:,r6Jog,lgo,r 0aq,r$o3ggJUg6gboq,>6
6.t0o0,r3ucgo g6obu3o6g ug6o0gbob cr6go6ou6oob,:. ugcqr! sD qru HD uGbgbo gl9qrOergug

66
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6.r.t6,rqoobggb,l ETR29O 1,2,3 36oc.r6o$C$oo. Oorgq,ro 6suE,lqpotgblgqro 3e'r6 6O.
0podqo3bu oyou 0o63or6gboor 6oOodobgbpqpo qr.lOu$gbooro 3;3qrggobrorgotr s
0gUub.l0oUo.rbob g.o,:tr,: g6C6uAp.

4.2.10. q.opbqDo6gbotr qro6oLr 0 be.rg6gbo

LrooOsq.ocnonboU O.lq.lqoo qroEotr, ,1613 99.97% OoUuq$gg,:qr HeadEnd-ol.r @oqro.rC:erye)

3o'1030'1696$o Lrulo6a'rgbb 6.l66gpcp aglbqpo6gbuU ,16 N+M 16 1+1 36o6go3ocrr, ,rdrg gdrorr
1g6o3oqo1g6o 36ogo3jqpo 66nqpob guOggboor, .:611 ugccpr Oosgoboqpqbu rtj Lrg6g.tro
gobo3j6,la.o cp?bcgo6g.ogbr 0o6o0p0 g6obgqp. uUgom 0oq.o6oOu ffi.ldq3ffitr 36o$o3Apo
qo6gblgqpgOob bg63oUg6ob l3Sygggo'rboU 63,rq9lg6o 0p0,>r'rboLr So6obgbBo. lleadEnd-lru q.or

Oobo 33gboU $y,:6og6otr q.oob,lo6o odqrgg,r Uptime Institute Tier lll b3g6ogo3,rgogborl6

0go6uq>o bo6m3o[.r Ugo6gbtg ollg3o 3o6ggq'r,>g.oo JbSq'ro qlg630,r.

0ogg,l6oq2o gb6oqro ,lfgg6gbb 0osyobopob.:o:u q.ollbq"o63bolu gujfgen{hgbtr oroorc,regg;n

H.264
Encoders

ubg96b gt6oo,:6bol.r H.264 go60ug0o
o63c'rgo6gb,:Lr

Multiplexers obq-g6b UBCcpr r6bob t OrO.
0pggo3qogJl.ro6gb,:b (MPTS)

DVB-T2
Gateway

6.:6q.orJ06otr MPTS bgt6o0b T2-Ml goa60q)0o 1+1
0o tro q.oo tr$6ob13 goo Lr J U3 g0o 6,:0 3 g6o0q.o,g

0oro9.:6o qr.r b,ro.:6o6o lP JugqDgbotr LAN
6uSoqpo

$.:bpq'r,l 5: gl1;bq'ro6gbot r g6'1$gSbo

4.3. 0<'r$gobogrstbgbob0otiorgo

0g6glc0g6gotr u6p 0,:6an3ol.r uou6g0r Opqr0o3,rqr 6,lo3n6gdroqogbLr JuggDc,tr vgeqpb
0c'r$gc'rboqro6.rl.r qou obc.r66ogqpgbtr b,:6rggtgboU ,lg$tn0u$Att ql,lgoJbo6gb,:b, U.ror,rqr,r6o6ca
OcnSgoboqoobgbbg 6,lq.oo6o3otr.: cguOguub,r0obo uou$g0gboU,l qg.r u3l6,l$lgdrotr
3caEgo61g6o6o,ltr.

o o63ongg6gbot r.: s.or OljqpgoBggJtro6gboU g6c'rg,roq3gboU 3o69o9A6,rgooo yACq?D Ooflgoboqpoboqru6 uqp.r60ob Uo66,lpob 96or .:q.o?toqStg orlg0oy6t
o U,sor,rqru6o6rn 0c'r$yc'rboq,robgbbg,13$o0,:$1g6o 6,tqro6orguo botr$gOob 0g66uq.oe.rbob 00'16o$o6o66o S 6,le.ltrugg0,:g.o

Network
Switches

1+{

61
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4.3.1. SNMP 0u6org.r

Simple Network Management Protocol (SNMP) lP oEggGggobgttob 0Jo6g ae,rSge.rboqpar6gbotr
0o'r6o$o6o66oU b$,:6q.ot6$pqoo B6oa$o,r3oqro,l.

uougg0p6o CIg6c..n0gbo (Ararm), bg,:g13bgbob o6go6ouBo0 q)$ gggq,ru Oensg oqro&ob
3o666oqg,o o:,r30oy6oqpo$ sNMp l.rg6gg6bg, a.o$ ctr bg{6gg{6o iruccpotr tgqri0ugq,ggpgaotr
do6oor,rqro o6b$6i0g6$o.1. bg6gg6o o6.lb.l3Lr Lnlo{6c'r o6gc,r0lgoob 0gu5bubou butgbgo
090 q>6r'r00o Ug.:go bgo3j6o u6oggrotobl qro S LA-orgotr.

ugcql! 0o$go6oqoobuu 136c.o SJ.r6q.ogtr sNMp glg6Jgoo6rqpo (Ooc.u u6g6go) 0otn cau
0u6or3otr sNMP UoU6g0uU Eo6oU o6go6O,r6ootr 0oqgbl-6,r6tug6obo-jnrr. b,o$goboqnerbg6o
13 6 c.o u 0 g g b.l b.lO g b oc.oC 6 0 g b u b u 0 o b t r g .l 6 q.o u 6$9 b U I

o SNMpvl
o SNMpv2c
o SNMpv3
o MIB-2 (RFC1213 and RFC1SZ3)

0o$yoboqoob.:o.r gobo3p6o o6$g6ggoUo gtg{66ggoo Ethernert 1OBaseT, 100BaseT. RJrts
3o669J6o6oor.
o6ogg Get / set SNMP ug6oJo'r6gbo 1g69l ogotr ggggqroq.oo, berq3o O.lon Lro66dggbo 1)6c.ou
oq3Ouggboq.ogtr 1 6 t ro06oqroU.

Traps (6tog6o9gbo)

SNMP u696$0,1!6C.ou 6.1,:6bug6o.rU 0o0qro6t6C on-going 6tt36o,qlo oq,ru6r0oU u6 boqg,>E.>6
Oo$y.nboqrobotr u6,r6puou 0g6qootr 0o.r0g6goqro6 1-2 $,r0go €ruo60. ul.rffic,1996ggo g6ego
6,l6bu6ot-r off-going 6bug6oqoo ubcac tr$6rg,:q.o Ouu OgOqggg 6u0,lqg,u60o-acr.rbl.r6gb,l egi/o6
0oy$oboqro6ob bgr6puo qougbr6196ggb.: uo0g.bu. gtr off-going 6togEoqpgb* ogbugEgb,r
uboaC "RESET' b6do6gboU 0g0q.og6u6, o,ldo bOrOTiro,:6,:qps60ob dgo6qpg0,'.
,:696$b 136c.oo 6urBEggb 0o6o0p0 o6o 3o'r6go6a6o6gb,:go 6ul.r,l6tug6o qru6ots61gqrgb,l.

uq.oOo6otr$60$o6b 1g69 0ggd(tol.r q.o.r,l3o6go6pt6o6ot -Ii l.r,169, 6,r q.o.6o0611qpgbotr,l3gb
6.:o6b,>36gbu OgggrnboEgbgbo.

Oo:gqro uouggOou qrc'r6otr 6b.:gEoqpgbo 1g6q.o.) dgog.lgggtr Enterprise object lD 3o636gOnepo
Oo$yoboqoobotr OID-U (Object tD).

u.o3ccgo oqoo60o l6c.ou 6uo6tu6ol.r 6rn6o6g on/off tr6,l619bob qrO 3oggbgpo 6b,,lg6oqgo.
6bu36oqpoU UgugpUo 196q.o,) ogc.rb $,l3oorbguqro SNMP GET 6,l0oggegbn*. 

-

6f,
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C om man ds (br6do6gbg0o)

Ig 6cgu oyot r Ogt rudcgCbC$o 6,r6tug6oqro b6do6gbotr bg.tglgbob S,r3oanbgol Ootrer OI D
0obgqlgoor.

6.:6gu ,r0ol.ro crllj.Jo 66do6gb 6o0o'ro$999b trbgu uqp,l60gbotr.16 u$,r6pug6ob ggg,lb uOob
0gUubgb t6c.ou o6bu36gboggb qro0c'rlJoc.oCbCcpo 6t,:g6oq3gber, 6c,rgo60 bgO i)r
uq$g6oqpo.

bobggOob br3poro6o b$,r6oogo bobggOo

6.196o6 Uob$3OuU 6uuh6o,l b.l313or,:6o 0u6orgo trob$gO,r, o6$g6,6ugo.>
0963x036$oU/0o6o$o6o66otr Ug6gg6or.r6 jEq.o.) boGgogqrgg,boqrgtr SNMP-b 6u0 g6gboorr.

4.4. Head End bobggOob ggJ6o3p6o oqSg6oeDob.)

4.4.1. o63oqgtig6oi.r 0ob,:l.rororgbqpgbo

o Video encoding support - Ooc.oCo o63oqro66o
o H.264 HD 4:2:0 8 bit 1-20 MbiUs
o 192011440 x 1080i 25
o 12801960 x 720p 50
o MPEG-4 SD 4:2:0 8 bit 0.5-10 MbiUs
o 7201704x576i
o 3G/HD/sD-sDl, video input support - goq.ogotr 0gbuugpgcgo o6gg6ggotro
o (DPl) Digital Program Insertion SCTE 104 / 35 support
o Audio Encoding support - upg.oooU o6goq.oo66o
o Up to 4 stereo pairs - rleoc'r,:6bgboLl 6.lc'rg.og6ob,)
o MPEG-1 Layer ll encoding per channel
o MC or FIE-AAC encoding per channel
o AC-3 pass-through support
o AC-3 and E-AC3 support
o Embedded (SDl) and AES-EBU audio input support
o MPEG-2 TS support with 188 packet size VANC data extriaction and support for generic

vANC (SMPTE 2038)
o Dual Power Supply support - o6016o 33gbob bqpc,r3o

eq

4.4.2. 0?qpgo3qogJUgt6ob 0,:butrouorgbpgbo
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o MPEG-2 TS support with 188 packet size
o Dual Power Supply support
o lPv4 support
o ASI (Asynchronous Serial Interface) Input / Output
o Automatic Redundancy to backup multiplexer.

4.4.3. .rg6oqrob6o3o 3o6gg6gob BsO.rggbotr 0r,bubouorgbpgtro

o DVB-T2 Ml decrypter
o SFN syncronization
o PLP re-inserter
o PSI/SI generator for regional channel - uqr6oqpo'rbttrogo PSillSl 6g596,rg o

4.4.4. PSI B.:6.:bosorgbqrgbo

o (PAT) Program Association Table
o (PMT) Frogram Map Table
o (CAT) ConditionalAccess Table
o (NlT) Network Information Table
o (Sl) Service Information requirements
o (SDT) Service Descriptor Table
o Cross-Carriage of Sl information between multiplexers

4.4.5. EIT g,rb1gg,r

o Schedule up to 14 days information - 14 eqgOeg o6go6i0,r6oo
o Now and next schedules - ,:Og.lO.lq.o 9o1960o,l ql.:Og0qrgg
o Actual and other schedules - 0o0qoo6u6g q.ou trbgu gbGoqngbo
o Multilanguage support - 6u0cnqrg6o0g g6oU 0gtr.ldqogbq'rcnb,r

4.4.6. DSM-CC carousel Oub,:bouogbCcpn

o Over The Air ('OTA') Downloads - ,1613 6gLro66rgbotr 36rea66ro0jgro 3e'r6.oob qJ,rE 0ggu0o'r6.r6g0 U

j I j.:qgo.rc.o 3cog6oq.o.:6 ooqgbu.

4.4.7. 6og61gqpo OCcpCOCJUgoUu q.d trpbgogt6gboLr 6,lqr,l06g0o Lrol.r 0o

7b
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DVB subtitling
Teletext subtitling

4.4.8. bu,rorob bo6Jt6o bo66,lqooUu qr,l trobso6oLr 69696,r$o.16o

lPPS
10 MHz
NTP time - qar't3.t$!6o JUgqooor NTP ql6 g $gc.ocrO.l

4.4.9. Baseband boUgg0gbotr 0o6ogo6o66o

Audio level monitoring -.lpq.ooo'rb c9o6ol.r 0o6o$ o66o
Subtitling monitoring - U196gog6gboU 0o6ogo6o66o
H D/S D S D I monitoring.- tro66,lqrob to'r6sg.oo 0o6o$o6oti6o
Waveform monitoring - goq.oCc'1 bo66oq'rob gg6orl b,lq*6trob 0c.r6o$ o66o

0o6ogod:o66o.

o

o

o

o

o

o

o

a

O

a

O

4.4.10. tr,rgdrl6bBc'rt6go 6r3uqrgbob (TS) 0m6oger6o56o

o 6o0o0.lgsqpo TS b.lg6r6bSo{6go 6r3.lgob 0c.rEogo6o66o ETR 290 priority 7,2,3.

' 4.5. gubo3Oogo,goqrCbCq"o bgoSg,o6gCbnt, tros

Oo$obtgqro Botsepq"o 001g$ggbert'rbob ggd5o3p6o b$o6g,.)6(hbo

96oo96o1 Ogaru6bOgbpqpo Op0robob 6.:6r06$oob.rorgob g3gqo,l o63 o,
0pggoBqrgJbC6., 3u6pUgqoo, 6CoolgCo, 6uqr,l06g0o Ur015,lggbg6o qr,: 0o0 Ugbo A6qr,l
U6pqgos) 0ggU,tb.:0g0('tc.oC6 ISO (lntemational Organization of Slandards), IEC (lntemational
Electrotechnical Commission), ETSI (European Telecommunication Standard Institute) pr B
(Digital Video Broadcasting).

J ggOoar Org3CplgCpo c.oC$s gCbot r Oobg g.o goo.

rl
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Encoders INPUT
Multiplexers/
Re-Multiplexers

SMPTE 259
SMPTE 274

SMPTE 296
SMPTE 334-1 Closed Captions
SMPTE 2016-3 AFD and Bar Data
SMPTE-2031 Teletext
OP47 Teletext Subtitles
SCTE3S Digital Program Insertion
Cueing
SCTEl04
ISO/IEC 138113-2: Generic coding of
moving picture's and associated audio
information: Video
ETSI TS 101 154: DigitalVideo
Broadcasting $pecifications for the
use of Video and Audio Qoding in
Broadcasting l\pplieations based on
the MPEG-2 Transport Strearn
ETSI EN 300 zt68: DigitalVideo
Broadcasting $pecifieations br
Serviee Information (Sl) in DVB
System
ISO/IEC 14496-10 SD& HD: Coding of
Audio Visual Orbjects - vanced
Video Coding ( C)
ETSI TS 102 366: DigitalAudio
Compression (AC-3, Enhanced AC-3)
Standard
ISO/lEC 1449ti-3: Coding of Audio
Visual Objects - Audio

o

o

O

O

a

o

o

O

o

o

MPEG.4/H.264
Video Encoding

MPEG-4 AAC and
AC-3 Audio
Encoding

MPEG-2 Multiple
Program Transport
Stream

SCTE3O Digitarl Program Insertion

Splicing API

ISO/lEC 1381€t-1: Generie eoding of
moving pictures and associated audio
information: Systems
ISO/IEC 138181-2: Generic coding of
moving pictures and associated audio
information: Video

a0
JL
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ISO/IEC 1381i3-3: Generic soding of
moving picturers and associated audio
information: Audio
ETSI TS 101 1154: DigitalVideo
Broadcasting Specifications for the
use of Video and Audio Coding in

Broadcasting l\pplications based on
the MPEG-2 Transport Stream
ETSI ETR 289t: DigitalVideo
Broadcasting -. Support for use of
Scrambling and Qonditional Aeeess
(CA) within Digital Broadcasting
System
ETSI EN3O2 755: DigitalVideo
Broadcasting- Frame Strueture
channel Coding and Modulation for a
Second Generation Digital Terrestrial
Television Broiadcasting System
(DVB-T2)
ISO/IEC 14496-10 SD& HD: Coding of
Audio Visual Ctbjects - Advanced
Video Coding t: C)

r ISO/IEC 6937: Coded Graphic
Character Set for Text
Communication - Latin Alphabet

ETSI EN 300 z168: DigitalVideo
Broadcasting Sipeciflcations br
Service Information (Sl) in DVB
System
ETSITR 101 2190: DigitalVideo
Broadcasting : lMeasurement
Guidelines for DVB Systems
ETSI TR 101 2t11: Digital Video
Broadcasting: Guidelines on
lmplementation and Usage of Service
Information

+)
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ETSI TR 101 €t91: Guidelines for the
implementation and usage of the DVB
Asynchronous Serial Interface l)
ETSI TS 102 323: DigitatVideo
Broadcasting: tlarriage and $ignalling
of TV"Anytime information in DVB
Transport Streams
TR 102 035 lmplementation
Guidelines of the DVB Simulcrypt
Standard

Subtitling DVB Subtitles o ETSI EN 300 7431 DigitatVideo
Broadcasting: $ubtitling System

DSM CC HbbTV Applications ISO/lEQ 13818-6: Generic Coding of
Moving Picturers and Associated Audio
Information- Extension for DSM-CC
ETSI EN 301 192: DigitalVideo
Broadeasting: DVB Speeifleations for
Data Broadcasting
ETSI TR 101 202: Digital Video
Broadeasting: lmplementation
Guidelines for Data Broadeasting

DVB.T2
Gateway

DVB.T2 MI o DVB A136: DigiitalVideo Broadcasting:
Modulator Interlace (T2-Ml) for a
Second Generation Digital Terrestrial
Television Broadcast System

Transmitter
Network

DVB-T2
Transmission

ETSI EN 30il 755: Digitat Videc
Broadcasting: Frame Strueture
Channel Coding and Modulation for e

Second Generertion Digital Te strial
Television Broarlcast $ystem
ETSITR 101 29rO: DigitalVideo
Broadcasting: Mleasurement
Guidelines for DVB Systems

4.6. 0ogC0pqDo bol.rggOob {6ooqrg6c'rb6ogo eggubgbo

7Y



€qpptgbo (GW, GateWay)

03U MUX-ob Mux-A qro Mux-1 b,ranuo+ U,lq.o6p6gbo

03b OpJbo, OCJ6oC?6o trBg6ogod$0or

Switches

Monitoring

DVB-T2 GW

Misc.

6gCd)c9o 46 / 59

Multiplexer 1+1 with 2 TS outputs

Control and Data Switches

Baseband, Mosaic and rransport stream ETR2go Level 1,2 and t
monitoring

DVB-T2 GW 1+1
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5. goUgt6obpgooLr Jtrge'rob bJgOo

5.1. Oo0oboqrg,r

3ca6gg6gotr 6o3drg3pgbob JUgqDo u(6ol.r u6gb13qpo 0o36 !q?cQT6 9,r DTM (Dynamic
Synch rono us Tran sfer) Uuo0gq>o qlr 0g3ogg ggJ 6oqpcr6oot9.

o0 go3oU o6gt6,lUg6lfJOtdu odgg3,r 6,lg,r6orcnggboU qt g6cnou6o Jqluorg OoU 0gJ06otr
0gUudgbgcnbgbLr

Eububo 1 0: Jtrgq,roU Sqooorgo60ob B6o6go313q'ro qro.l6ttru0,r

5.2. JbCC*I, o{6JoggJgptu

5.2'1. Ju3q',otr $c'r3c"rgpo6o.)

7b
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a$g60cqpcbou JUgqro,:6gb15pou 66oqoo3u6,:6JoggJgar6.rtg. .rr6JerggJgg6,r ggcg6gbu b,rOo
0o0ggg6obooro 66c.rqroUs6,r6 , 6o0q'rgbog 0Eo0g6gCpogbuqr lidrq.oo,\6 JUgq'rcrtr
0g66rgobsl:(obogtoga gos66l0r 11). dofioutlqro 6goqroquti Jtrogpn gGgggpqgb,r beil_r

0u6306 $cn3oq,ro6oo l.r Oobpq.o3oo:.

Jt-tggob 0g66uqoonbol.rargol.r q.opbpo6gb?pn bbogo Oog$oq.ogllu trf0cq,o0ogn6 wcq3u
dotioor,tqr qrog,l6oobg.

Q r"rutm,,*.m
O nrwstlw,rru.*
O nrrq.rffird
O urrnm.rmrm

o a uf,$^ffi

----_r___-. 
*a*

Oh6

6:OnGlA A+liLtftil

5.2.2. 0ggoob6.1g.:6g0oUb,l0lSuqogbgbo

13Bg$pu.nbr qD.rrdroocbbg 0ggou-6,l3.lgg6ou,l c.,: Lrbg.l o69o60u6oou g.rgrtruBg0uq.o
gobo31g6o g6.r6USo6rgotr 6oqrU ,:U6pqT,gbtr Ethernet 6o0gq,ro6 6ug,logg0.r 0 $e c.o$
b.lOj,:ggro 0.lEdoggbbg 0o36o$.rqoqogo6o 6oq>oo q'ro63gbob JrUCCp.rqr. ,l0lgq96 qp,)C.o

UBCqlubC 06o096gqpogo6, Lr,:3g,l6do qro3,rgogbtg Ethernet 0og gu6u 0t'rbqlg6,l
o36o3p6-bo$3ogs6o $gJ6oq',o6oocrr. Ethernet UuOc'rOlgq'loqr trguboqrpGo p,> 0gqu6rgboor
orgo Arq)o$ygggoggbs,:.

6,lb.tto 1 1 : 6,lg66gq'rg6oU Sqoscngo60ob $o.r3c,rqpo6o,r

7+
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5.2.3. 0o36ong.:9e!6o (MW) 6.rp,:06X0gbob o6gr6,rug6rAJgp6ru

q.ootr$6obpgootr Sqlu$go.r60,l ,l6gbpq,ro.: 62JBue Ethernet - oar 6ogqng Ou6doqaotr
ooJoggSboU 0o36og,:q'rqp6o 0o0qgb/6oqr.r0gg0or qoo63gbot.r troL6jaou bugp,r bo'. gl.r
$9J6oqrcn6ou 6u0o6ogb3.lU tggOggo g6,lgo3oU 6.lbu653utr e.) rd) oqrrbcngl.l glo.lggbocr
o:u3otr1gg,rq3 6gbg63gbb. 0o36c'rgrq3el6 fg6gopgbou lrnk Budget* - e,u 6.1,:66uCnagagEpno
qr.l6uq3o Uob0o699boLr.lo:3o[.r 2030 0,16dogotC q.ou0oGgbgboor.
gr,:buOggbo trob0o6ggbo,l: 6L,6U,3 o6 7,6 GHz.

vgccgo b.l6gqpgo po63gboLr b1gxgg3bo c.ro,8e'oqDo.: Ouq.rqao uoo0ggobou B6o6g.tsotr
euggoo. (jrCpJC19 qlo qpo63g6o U b.lo0gq.oooboLr,r g,l 66o,rqrc.r3s t5o s6JoogJgp6oLr
6':0og363boo: OooqSg3.: 6og6pqoo 0.lj$ggbgrnbotr,:argob Oobuq3s" c..#J rr$,lboqog6enA.r"

(,r.l6gqpgo qro6336ob gu3ug036gbs c9u 616eu6gbr bq.ogbr r-rbgoq.rr,rbg,:,:6dg6tg, 6uor 0cq6ou
bb3u o3g6ugon6gbotr u6dgbtg "698ogg6"(6.:0,109o.r6c6cqpo) l.rolp6p6gberb luoc,rygEgboar,
3o6,roq.o.l6 ugccg. ,16d.> .16 .:6ou 6o6qo,r6gbpgpo Bo6guBo6o bgqrgotr o690o.

42 do6oasq.oo MW 6uql,l0gg0 U.lq96136gboU 6uu,>6qp.l6Xbp,lqr qgr c.o$br3!g0o6gbqrsq>
633o0969o6gb15go,l trbgrq.dtrbg.l ,:6l.rgbppo uEdgbob go0oggrg36u. .:0 6toco 0godpgbu
,) go3oqDrnq, UBCcpA.r 6 .:b.:qaou6dgbot r 00g6gbqoc.rb,t.

.A
l\.^x 

"j-aa\
6'rbobo 12: 9.16960oc3o Jtrgqrou $o.rBcaqpsroo0, ugoo,cqDo qr.: o,:tr.:Oqrotrgg6o b.:bg&cr
0 opooorgbg 6 M W go0,:3u38o6CbCp "693og96,' - ol.r Uolei6ogbuLr

+1)
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Oocooogbpqg 0peJ6gbsbg guy6c.6oboo 6s3.ooc.r qoo63otr ub3guq.o,lubg,l3o6gogj6,rgo,r
8go:o3otgb?qSo! bb3rq.ortrbgr 6ugr66gg0otr Jugqyrou 3er6go61g6,r6ooborgob. srMl uE
gJ3o3.tqrg6Ol6n tro0d3qo.r36g Ooq0ffix.oor 0engpq,ru6ool.r 6,rtfogg6gboor 128QAM Exl28 MHz
16botr Lro6u6oor.

Uubp6Sggor c.u o>!3o 0gb.rdggbgq'roo, 6o0crgogg8gbor l5OMbits trofiJudrob il OAM ,l6bgbtt
40MHz-oar bo+qooor. 0u66u0 Uob0o6rgor,l6.:0ogc.rgu-6u6,1$oq,rg$u qluO Sggbllqnoo
truJo6o:gggotr 0006o:39qil0.:6g6t9por6g69qr b$f,:lJ6tr6gbtig.

OrS60CgCboU J bgqpou $gJ6o316o 0o0t r.rbp69boU bgq'r0obu$13qrrn0obu/bgsboq3p6obu
goOo3oqlgbl3q'los MTTR - bg (Mean Time To Repair)

o b.:oruq>.:6o6o 6o$oq,rg6oU Oo$oqlgbu
o ggJ6ogp6o 3g6l.ro.r6,:qoo
o JUggob 0,:6an3otr 996g6o

o6dobu qto MW rEQ1EgDob 0gf,r5ogp6o hlggogo,J!0o0&)

o 6gg6oU ggJ 6o313 6o 00.10 t rub19 6gbob Bo6cnbgbo

g.oog6g6ocgou 6c'r0 ggJ6o3pdro b,l0pOrogbot-r g(6c'rb l6$36ob 11.lq,lb6l 16 Ou$gb 0,So.

0 u J bo0,lqop6o gu$g o6o1396o

MW o6$96,: q>,r 0o[.ro Us0u66o 6.l$oq,rgbo 0gJO6oqpo.l 3qooOu$ob 6g,lq'rgb,lgo
3o6obgbol.rorgob, Jo6ob UoOdqa.lg6oU.r ql,r go61gq'ro.rgs$ 6u6Uob trofldoQol.r 6utrJdqpgbo
UoO$3ogoo:.

MW,:6gg69bob UobSo6gg6o

a0360ccpcbob J Ugqt0o gu6g60oq'ro,l t rob0o6ggbob 0g0qrg6o 6$l5u$oqpgb,) :

o 6L/6U: 0.l6doqoo > 3030
o 7.3 GHz: 15J0.Ou6doqoo < 3530
o 15GHz: 0u6dospo < 2030
o 18GHz: 0.:6doqoo <1038

g.ou6g60oqoo tr$u0oqop6o.rb,:Oo.roorbo'r3tr 6.:g66gqogboU Jbgq3otr 66c,rqpogl6
u6JoggJgA6ub.(ob. 66,19o3o 1 1)

19
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5.2.4. MW q3o64bob 6$oq_og6oo.rb,r

gr6g60oqpo 6.lq.ooo troqpg6pgc"r u.:g6p6gbor.r,: q.o,r 6g3o$36gbotl (bo66,rqpotJ JJ$oj6o.16
Subop6o 6.:0u0gr'r6gbccpn) go3sg0or6gblgcpn $g6,gopgbob 6m,rqrg6ob,:,rd:ol.r 43.qr ,lgogbtr
0o6ou 0oqgbo-6rg.l6g0ou 3o30o6gbo poggguob.l $ygoq,rgbobuorgor..r e.r606ogou. qoc.r3s6ogbo
g6oou6g3br Lr,lg6oo uo6,tJop6,r0o 66op.''gu6o $oBe.rqro6ooor-r. 66e"rEgo,rg,:6o

$oBoqr<'l6o$ (pu OoUo $on$oUgb6o 6,:60gc'rgbgbo 6,lg6oro.r6gb'pqloo g6mA,t6forper erbg 6
qro3.:gogbob a0g$gl.ro.rboLruorgou,:6tlgbobtr t6cn6ott6 doGoorqro ltrgg3ury 66,r@ogqpo
3o30o6gbo. o61g tro66,lq3o g6oro qp.odu0ooe.l6 ogc'rttgtg 0godqr6u oogoggu 06,>g,rE36oe6c,
6boor.
gron3.l0ogbotr 0o0qgb-6sq.or0gg0o Sggoqpgbotr p0gggtrc.rbu Bot6q:o3o6o g6o0,r$gonU hgggoLr
o690o.l. b.nqoo bcn6o c.utro3,lg0o6gbgpo qpo3r6ogbob Sygoqpgtn 6,rl.rpqlo.r Bo6q.orBo6o
bgg3oq.oo6, .rbgor OgOorbggg.r0o 6.10o99Egbl3qoo,r g.S. F)g3o$c6ubo (1611 tro66,lqrotr
0oqg6,l-6ogoutro33botr b.lg6p6gbo). to6o 693og96o,:Jgop6o,l, t<'r6og llbop6o.
q.oo6.l6o:0o (qlu6o6oo 1) Oom0pqlo 6b6oqoo 09o6.:9b qntr.t3,l3ifl6ttg6gpo q,r ,r6ogbob bo,lb,
Ouo 3oo6q.oo6rg3b tr, U.: tr6lgggqo bob0o6ggbU 9.: 6g3ogg{6gbo b goBU.
6o6q.o,) .l0o['ro 9,16960oqrou Ouquqlo 36oo{6o$g$ob 6,lq.ou060gbob qrc'r3,tgogbtg l.rq66lqa66
oo0oq.ogboU c.16{3o6gbl. 3g6doq.o eu6g60oqaou Lrbgu cnig6uge.r6g0ob or3$oJlt6L 3c.rg,l6o
J b3qogbo tr 6o0tn9 g 6gb u t r.:q.o.l6 g Lr 0 gbod q,rgbgqoo.t.

o0 dgOo:bg3g.l8o orp ,:6,:6roU 6u0nyg6gb19po qr,:0,1$gboor 6,l0rngogoqro b,,ltgbo,16 lrbgu
oS6ugcn6oU l6dgbo, 0u0o6 03ogo 6sqr.l06g0o btql6p6er 6q>gblOoa$ggee0gq,ro Bo6quBo6<r
boqag,lqrobobuogotr. 0.l0,lu.lg,:0g, gb qoo.r3.l6ogbo Lr,:$o6ogbb o,*'rorbOg$uJ6era6r
"693o$96tr":

uq.o6oqD0egbsr66cobgbbc gg$cgcbob frlp$,lttgbqao.rbou 6,r0cr, 0cryg.r6oqoou 0b
0g0oo:,l3obcb?po bo6gqr,go troqo6l3t6gbotr 3oo6g.oo6uggbo. .:6ggEgbob 6,16or,19bgbob
Uo0,lqqrgp6o gu bp U6o,lboOp $gbo q.oug6o6qgbu Oo63o.:6gbo,o1.

5.3. gobg6obpgoobS9oo19r,60o

g0
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3.ooU$6obpgoo[-r Sqo,lorgo60otrorgob 6u0ogg6gbpqrou Dynamiic Synchronous Transfer Mode -
(DTM) 6ogqg0otr 36c.rgc.r3oqro. 6r0ogg6gbppo oJ6gb,r Net Insight Nimbra - tr
OoSyoboqrobpbo, 6o.10996o9 0p0uc"rbg6 6o6o'r{66 Ogqroo 6r'rp$gfubo. Oom 9{6o96 $ua.ouJ3o 6u03.o36o03 Ug6goUotr 0b.l6rqr.llg6oU,l g.r 6op$o66oU.ll5p A,lr6afiAg6t,tgerrl.r
6u6bo6gogggbob gp6Jgou, ubcac rgr6opq3o ga6J6oen6or6grlotr Ogao,bgffgb0o Jtrgpeilrtrotr6ppot r 0g6,r6hp 6gboU,:g go8ogp6o 0gJ.:6otgg6er.

(.r363oUob U6ubogi6c'r6.:U lgtlg6ggqpyogtr Dynamic Routing Protocol (DRp ) - ger6u0er6er
0s606pgot,>6ool.r 3r6c'rgc"r3o+qro, 6o0gqrog ,rggo.r0uOt6uc.r ra,l$rgcggb,l g6,rgo3tr. JUgggo
0gq?ogcbc6ot"r gugoJbo6gbotr 0g0orbggg,r0o DRp .rgge.r0rga(iuqr,lqr6g6U uboqa
0u606199ob.:gouu g.: 6uq.ortrg90tr 0u6or619gotu6oob g.rbpqrg$rr Jucq,;L ugcqD ggg0g6gtr.

Headend - oti g.ooo3ob c.ou q.oibcgo6gbotr Oob6ocn Nimbra - tr Bqouorgq6Olb BdobqrS6gbob
qr6opqoo oq.o36oro3o6o6gboU c.,l O.:q.olgbqro{6gbgp/bso,rq.o,r(io6e $yu6o,rtg 6lqr,l6org,r
0g13dpou. o0 dg0o:b3ggu0o6 3o 6c.r6,r O.:g136qI,o6CbC$o Syo6er,l6oU bbg,: 

-

uq.o6oqD093bu6gobub3. Headend - otr qrog3otru gu gpbqpo6gb,obo:gol.r Nimbra Vision S re
M ana gement - o [.r 6u0oyg63bo,:6oU bu3oqoq.ogb! $c1.

JUgqDotr 0o6o$o6o66o PM (Performance Monitoring)Oggtr$.l0gbu ITU-T G.826l.rg,l6q.ou6gL,.
PM og36gbb Asynchronous Transport Service (lTS) qlr Ethernet Transport service(EfS).
ETS - ot-r U$.r$ob$ogot-r 0o3o396.1 0gUodqrgbgqoor lP Trunk qr,l Ethernet o6g9 otrgbob
0gEggoboar.

goU$6obp6ooLr Sqouoga'r60ob 09695096$o bc.r66ogqpqrgb,l Nimbra Vision So re
M a n ag e m e nt - ob bu0puqogboo. otr u63bppoo gg6$Guqrotcbttqr o<'r6uggEor,l 6,lt,lbg.
Nimbra Vision - ou 6.l0c.rgg6gboo: Jugqrotr c'r3g6.lgo6tr Ogpdqrou Ol{i tr trbggutrbg,>
36o99U3bo: 0c+0trubp6gboco ptfipEgggoUogr, 0.lrq0dr1g$g6oU .t6bgbol.r 0c'r6ogc,r6o66o,
6,t66o0ob c.u 0cn3qpg6g6ob q'ro6o6gb,l (Logging) q.o$ Headend - ob esogoa..

Uob6o0oU O0betc.rllqoo 0,r6orgu CIgbudqogbgqpo.l0g6gx0g6g troUgg0otr gu6rX0gg,

3gb-66.:pbg6ou 6.:0ogg6gbo', 0.:6600 r0 q.o6otr 0gpdqDgbgqro oJ6gb,l Jugp0o .l6ugbaq3
B6obgg0g6otr, g3qooq'rgbotr e.:Oo3ggg6gbob b6TgT,o qru b$6ugo 3o6g6e,rqro.

5.4. Jbgqmbo SD S,6stot bo6J6<,r6otsgoo

5.4.1. JUgqDoUUo6J6cn6ot.:goo

Uo6J6on6ob,lgo,>,rg$o0l$p6oo 0orq'ro,r6o Jugq',oir 0.l06uboan. JUgq,roU ffieq515 3g.l$der,>6eil.l
troEJ6o6otgbgpo.: Uo66.:qooU 0o:.lgst6 $y.:6obcr,l6 / $g.)F) bcrn6. trer$J6rcn6ot,:goertr

$o3.nqao6o.l,l3$o0o$l6oc.o 6,lgu,:666o0ggbu orlg Jbg$0o qrogoJbo6gbapoo (}Bcrrqqrob.l.

sr
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$o'r$gbo ?6c.ou 6.l6po6g6g6 JuSq.ob- 0p,:0o, 6.:t6gorn $og96otr ,)$goqD,rcg 0.tr'$gg ue.
a oc.o J trc q?gbO o uot r13 63 gqoo.: {6.:0 c.g 6o 0g 0or 9,16o o*on t, u6 ugbarb,r.

5.4.2. qr6o'rou bo66qpob 6,19.1690r / Time transferr functionarity

DTT SFN ( single Frequency Network) u613 bo6J6o6pqro JUgqrgbotruorgoLr Ll,rlor6cu q6r o"lo
g':boU bo66':9o. Net Insight Nimbra - U 3qr.:orgor60otr Time Transfer Technology -.tr
0b,:69.1$36oor q96r'rooro oO31gq'ruo g60cq3c.ogb,r gggqpf Jtrgqr0r:,lGLrgbag gugu06g0tg. Time
Transfer Technology - .l6otr Uo6J6o6ob.l6oob 6o3omqogbou q.o{,0$ggb.,-n aouot .ro- bl*,o. ua
$gJEoqp(l6ooo: cr.l3oqru6 0ogrq.ogbu 06,:trs6go.r GPS Oo0qgbgbotr 6o0ogg6gbol,r trulo6ergb.).

5.5. 0ot6orgob JbCq* qlo 0o6ogr,6o66o

0u6or3ot'r Jt'ccpn oJbgbo 0$*,dc 6roc'rgogoqro rp Jlrcqrn. orr 6u0mgg6g6gqao,r Q o.rFrgbaqgo
ooSyoboqrcnbgbotl,: c.u $rcl,:6tr3o{6$oU 3{6cn$c.r3c'rqogbou sNMp, syslog, N]fp,Telnet, SSH,

0 o6o690o:.1 6.lgogot r q.or Bo603o b gt6.:go3b Ub3rq.o bb3$ J Ugqlgib0o.

Jt'rgq"otr 6.l9o6g0ob 069 oJ6gb.: ooogc Ethernet Layer 2, 0u66o0 trbg,l ,:{4bgbob 6,l3q3oor. lp g619

'ro63b'r 6op$3fu6oU / l.r3o6gboU 6uOogg63boo: s.oo6,r0oa6 Ar60rtA6otugoob iO*O*gnn*n6-
6u0oy363boo). croo)Cllcp $c).Js0o.:t3 oJ6gb.l 3.ou0o6$.1$013q0., n OeOn 6nrOgql'g
q-or3og0o6gb?qpn oJEgb. qoo3.:p136 rp ftg-Jugq0ou6 q.ou ubg.: ihg-Jtrjq"xbarrr6 q.o,) Jtgqro^E.qoo3ogogboU J3p-JbgqrSbob 96o10.169otE c.,rl.r.:3.l30o6gbqa.:qr 6ooruggcOtqrou point-to-point
Ethernet b01gg6o. Joc-Jtccpcbo qr.: q-oo6r0or6o O,rri0rtlggnto6nnrrlC*f, 1'iqro r06o6g6tr
6ui0,:6or.lo6otr 6oU3tr gu pb61g6$qpgogtr OOCo0C qr,r 0g6t6.rq.o Jt Cqpt6 ,:6rJogqJ0:g6f'U.

693o09Eq-oodrgtrlggoo 24 3o6$o.16o tl3o6ou g.l0o.r6$.lggbu onolgp$ Epordugo,lbg. grr r.rgoffo

Jbggou Oc'rsyoboqoobgbol.ruan3otr. Layer 3 ugofrtr 6u,:frEou bg36o b.:$o6o ggJ6o319€ro

U3Cqou JgCJt C$1, s.oo WAN b013ggbU g6orOu6gor0o q>,l.rggc.r0uga6,rg Oo3q,rg 6 0oor
0o0'16or.:9Lr $6.lgo3l.l ,le6oq'oq-ogbuttrgobgbor 0o6otr. 6i190.lt6ouoborl 0goorbggg,l0o
0.l606pgot,lgool.r 36orgcn3c.rgo odqogg,l qoo63gbotr ,lqg6g6ou b$15,1q)jNb 130 qogb
q.o6o0o (Sub Second Convergence).

0ca6o$cn6o66oU go 0o6cogoU Orn$yoboq,rcnbgb0o, 6ruo.r BFrobq,rgl0gboU 0gOorb3gg,l0o
oruegoqDc.gtr 60j0,:6co.:obotr dogb,l. 0,r6orgotr bob$gg,lb gbulo6logbu g 

- 
ou6 0ggo bgb$o

9r
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6,169 g6oooro UoEJ6o oO3pqrUob Syl{60,r (G
Oytts Ocn$yrnboq'robgbl.r Ogpdq'rouo:,toqo6 o

3pg6gboU 0ol5ogo,r6o6gob, B6 Ogbobo
qr o Ooon 

$.1 6Oo0o'rb ob Oobgtg0o Lr eu U.lq.oAC 6$a.o.

lrV
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6. JbOgo"lr 0o6orgoU 996g{6o

JUgqpotr 0'l6orgou 696g6o (NMC) TEc.ou 6.6'.gtrqrgb o0ugg 0gGiarb,r0o b.cg,r6
6o6o:ogUgbpqlor 66g6,rqrp6o Head End tru

6lq.ouoJ6gU Oo$oUtg qgro 0,r

m6gr6oq.o.3ql.:ggo Cqoo6
OoO.t3.lqoo Uo6Supob t rttg 0o.16o$r,16o66Ul

NMS b363g6gbo .n.r u3qpo3,l6gbo p6q.o.) q.o,)0o6gogqggtr 6,lo,1 6,l6bo6gogqpcpcu ugcqp$Oo$yc'rboqpobotr (ooor Eo6ob Jtr3qplg6o cqpcacEoionul a.o,:6J0oro agoF,i;L$.

0't6cr3o[-ru q.ou 00']6o$o6o66ou 03tr,ldqog6qoob,: p6q.o.l0oo6,r3q;1b, orpOgu u6 p6c.o
obq13q>gboq>gU 090996o u0r,r6.l6gboo::

o 0ulSy3bqlgboU6lE 0ofl r,rqrgblgqao 0g0og.lgucpo Uo66uq,roo buo,rc'r U,lg61g6ol.r Ooflgrnboqlobgbo
o goUg6oblggootrJb3q:,.,
o 6og.r06g0gboUqarn3,:6ogbo
o llu$6uEU3o6$o Eu3.lq>ob l6uqlotu$o.rt6gbo

DTT 6,lgo00g0oq.ou6 NMC-Ogg 0o,r6o6g0gbob 3,lg0o6io

0u6o3,tg.oo 0o0Uobp6gbotr tso6o0g00o, 3or63gpb,l6obbogl6o 06o036gqlc'rb,r 36olgbu
C9otrg,16go6c0?q? 0ar$yoboqrobgbot-r 0.:6o19obo g,: 0c'r6o6o6oEi6oblorgorr tr,$o6c"r
bguboglg6o 3og0o6oU 6u6 bo{66ogqogb.lU..

g\
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6.1. Jbgq*tr 0or6cn3ob bobggOo

6.:bobo l3: UoUggOp6o Ou6ogob Jot6.l0oqr.l

q',gBg6$gbob O,l6rngotr 996,l Eou ob

bgqoob geg0g6gotr qro6gtg.
g,r06g0ob 0o6o$cr6o6go g.r g,r6orgu

u6orgol.r troUgg0t)

6o Jbgqpp6o o,rB96,l$o botrorgotr
TMS-oU c'rBg{6,lgott6n Jt rgggGcr
T 6uqro8gg0pbb. u6p gU,l6rotr uqlA6go berLr

Syrtem Management Fyramid

%{
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'!JUgqopt6o 0'16o13oU" gobolr 090996o c.om6c $o{cr0m,lql6g6l.r,,l,lg6goLrgbotr gr6qD3olr.. 
er.r6g6c.ou JUcqpt6o o'r3g6lgo6gbou 0ob.:6o p6e,) oyc.rb ou3troooqDjrcrrq; acb" 0,l6rorgob

6,16bo'r6gogcpCiir ,gdqool.r,r0 gcn6oq.o,l6. gU ggOi go6rOtog6g6tr A,:13$ggleDgbo.
0c bccptq3gbgbU 

J bgqpp6o b.:Op $gbgbob 0o0,16or.

$0uo ou $o3or6rq.o S'l60oc.o6g6oqoou bot6gb o6gcn{b0.l6ootr 0orBog gbael",6 e6ro13,ru"6u0ot6orgou 0o0b.lbj(6gb$", 
',:p$ggbgctc 

aogdc'ou G6,lt6o€ro s.oiu.'.

2-4 b''o>oo6o 0gory'gogp6gm6ob ltob6g0; b26goltoLt 6ggt0ob,tfggn 6ol.t
?otUo7ogtobo6ooUaott

o0oUuo:3oLr 6o0 OoeSgAqo oJ6oU trgrigoLrob Ouquqro bgq,r0otr,lSggc,r0ob,r qu U6,l6oqrg6ob,r,
uolo6ou 0gtr,ldqpo 6u3,l6g6otr 3e.r66gg6oou 6o,lt6gb,if,u 6,:6u,r oOou,r or3 6o6o,rfto 6,lgqrg6,l0 o.l b go 6s,s 0 6,:30 6q.o 6.: 0 0 orgqro Uo tr$gO o b O! b,lOq,,.o 6 Jfr gOg aoO,n.

u6o0,rqgogbo

':6o0':qro.l3u u6ot-r 6u6trb3u3gb,l 6grgplg6 gu uuua{tggqo Oub.lr.roumg0ggbotr g6orgjq3gbtr
0o6ot'r' bou1363pqoo o':butrooo:cbcqpo Sgbsdqogbggon;iic6ngo3p6o ge,r60oor 6loe"ro6,rbenLl.
':6c'r0.:go,l0 3o 0godqpg6u OoubqroEo'rb u6 urr Oc"r,lbeo6c,ru!-.:3qDg6,l o.rbogJ$orr 0o96
Ooo:bc.rg boqlcr ts19 EJgooU 0gt-r6pggbubg.

actscJoo

actscJoo $'l60oog6g6u obogJgou g6J6oo6o6gbotr a$.dgcrgcpo q.o6crom Ogt gg,lu. ,10,16
o..0,:$96oo:o.lEoqootgbob 0gg36gbt3 qrog6q.o6rnbor'_ Sjodq.X0,$ u,l0oJ0g b,16 ,16
.:,l0cnJ0 gq.oob A t613 63CgUc)tsr.

ACtsCJOoA oorgqpgbu rUCgC ob ou60o0a.oCg6?$o t6o0,lqpogbo,6o.r0qrg6og o$39996
o.rbopJ$ob 06c'r0oUj 6.16o,:6oa6oU 0g06o696.:U.

6.:p0,t6or,to.rbu

6u130,l6orogou o0rogJgo, r6o.rOgq,rog gC6,lUttpqagbb 0ul.rtg qn3ob6igbgq,r g36Jgei.lb.
6'li0u6o:'ro6oLr bu6obbo g.t0o3oq.ogbacpo,:Ogoqrgg tgaoJagq,gilgutg: - - "

o 0u19$6bg'otr u$,169.:6$96otr 6uog.lpou$oEgboor 6uq.e,)00;g0o berU$gaol.r O,gg5erhotl
bu6obbo

o ucgr6'rqrob,l oOotro, 6o0 $uoc'ro$6rgb.l as633clgcpo 6op0.6orobgbo 6'6 6,>,r11u ug0b
0o?Sgg6q3(nbotr bu6oUbU.
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6.2. 0o5ogor6o66n qlo boUgg0ol.r 0gl66oqobot, CgoEC

0o6o$c.r6o66ot r trg6gol.ro
o 5 go qlg 6 ggbbg 6g.:6o6rgb.r/.t qOog b{6g,1
gpbqpo6gbu / b,lo0gq.oom6,r
o6o3c'r60ugooU 0o$cnggb.: / Reporting
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06o06390'rboLru q.o'l 0oi$ygbqlgbot'rorgotr 
S,rr<r8oc.o6g6qpo B.'r0l.robp6gbotr buFroLrbob gobgqrgoor

ubcac 6'ron'0690o tmbgg.gbob ggJ6o3pdro Ogudrafrgbou OgtJr0,oo.,t iog b,r6rggtg&o
0gb,ldqg,gbgqpor 0g0q.og6 6,lot6oqr qrsogoU:

bo63gbo,6o0gqoo6 b6pg.lg 
'c0gcot, 

bgr63oub g6oro u6 6,l0qrg6o0g 0,lp$ggbq3or.r,lmgotr.
b.6ggto 6o0gqro6 6.lsoqoo.rb6o3 q.o,l.lbo.logou 1a,[Dqpoo,,5e ao?p$bgmdn[-bu6ntrbot,
6op u6g t rgb,r) 96o:o o 6 6u0qrg6oOg O.rp$ggbCcptr.
b'l63gbo' 6c'r0ggo6 0gu0go'gteISc.or'tr oqlp.goqpo.otg o6 6oqr,l06goctc ssa.r .lb, orj'g.
.16 g>,:,tbo.:6gbtr Orp Sy gbqDgb tr.

b.:63gto 03U,>dgg63q'roo ogoU 0pq>Oogo u6 q.o6cqgbocDo q)$ 0,16 Ogtrudq,rgbgq,rolgi)$T$ bsrtr
6og.or00g0o UoLrggOob O1g0uobu.
b':639tob cg.n6c dgb.d93bgqoo.l6,16ot-^tqg6ol.r o3,16.r$136o1.r 0$go+b6oq^E 6o0o.rl.rpq,rerg6.'ob 3g6oo'rqoU Ar ISUOCOo 0p0.lc.r6otr g6o"rob BgF,o.lc.rou guter0gg6oor.-

,l063o6,lqr 0o0bobp6gboU bgqo0oll,l$gq.or€a.rb.l0gb.ldq,rgbgqpor q0 q>6oql.r Bg6oe"rqtg
q.ory6g6oboor 6u0ooc:goqoou 6c'rqlgtr,l6 0u19$ggbqogbo,t q|rnb trgrngober,16 bc}6Bogqpqrgbem_ou.
bob630.:u Ogpdqpor uq6o6ba.rtr 6.loo0gotr rroa[n ql6* q,o un,gcqDaDo?G,lql6.t <,rb
bg63oboU bgqletob,:$gqroOrnbotr c.o6ool.r b,r66fidqoojo,rb,r u96o0o6p6t[.

A.
B.

c.
D.

E.
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6.3. 0c'r5o$o6o56ob t rgtigobo

DTT - U JUggo ?Ec.ou o0u6orgbo.rgCb q>r 0AgOo;3rg oyob NMC _ tr
bgC9uobgqr3gqoo,rboU J3g0 6.loru 6gbotr0og6o L.O,rUloja,:f:s:..',6.r oJ6.ltr
oqflg6oqro qlo 6.l0o.rU$o'r6gbAqoo
0o6o$o,16o66o Ooo
0o9u JUgg0o. .rOob
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ffi
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6.4 o56ogg6ggAb9 6go6o6gb,r
A. ugccg! bouggOo q.ou 00.!$yo6oqrobo 0osogg6.l g' 3o6g6o,rqpo6eg6 r 2417

6u60,:gqoob,ldo.
B. 0caOb.:bp69botr 0o$oq.ogbotr 6up0.l6o:ooboU 0g0o:t)gg3.l0o O.:13$9969qpoc ;''::il:il:313Hil,iff'il1'fi'.[?;Jl.'..r63bs

Eglu oJ6otr Ooqg0pqco 6:OOa.m _ 10:00p.m g.o6motJ

9rg



03U OpJUo, OCJ6..Jl6o U3ggogodr(Jor
AgC6a.oo 60 / 59

Op.qrgq.o0o. o66oq.og6$g6otr ,lq0ogbg6oU q.o6oL,,lti p6ql,r oqg0,l$gbo,rggU 12
[.r,1,:o:tr

6.4. Ug.lDogpr6obotr qm6g

K=100x(1-Xl8,760)
tr,tg>.l13i

K = guJgop6o fl39o0u %
X = OopSgq.ooOqrc'rbotr g6ca (Us,torbo $gqoo$,lqr0o)
8,760 = lr13ql Lr.luorbo g6on $qpnt, 0,:6doqgbg.

6.5. bearOofg,gbgbtg o6qBcfiOogooU Oo$oq,gbo

q.oubu6uqlgb19Cpn ts6c.r6t6uOpq,ro,:6bo
g.:bu6,lqogb19q'r. 6.lg,sOgg0oLr qoar3,t6ou (qgo3$gogbo)
6ogqog6oU Uggdro
Oggg.ooOotr oq$g6o
0 g 6q.oo0o tr qlu Sy gbo U q.o6c.t

6 gq.omO o tJ,:q0c'rg b3 6o U Uo3o6.lp q>c,r 3.o6o.
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Jbgqpjd,o g3qooqrCCbo bg6goUoU bgqrOoUr$3goOob.rbg 6.:o09 6.r3qog6otr 0obqrg6otr 6.16909
o:1Sqlr'r oSg6rsgo{6o 3go5ggU So5.r$.16 hoogg6gbU 0oboqrc+g60gn trlJ0o.l6c+bgboU Ogt-rubgb

U.rJOob 3a6LrOo.

a.Jtr0cpt6o oBg6ogo6o 3oqoggbpqoo.r 0o6o0p0o0eC Alou3flicnLr 6gbob0og6o UoOp0lcn
B6o6gUgbot OC$ygCO.r qro6g60o9o pt6g63gggogoU Ur0p0op6ob 6.rg.r6gbob.:tr.

c...JbCCpf6o o'1896o@o+6o 3,tqrqrgbpqro.l a.r6o 3go6ocr.1969 6,r.lg6orbogotr OoA$UCbCCgo

gggJg6,o6jqoo goUgoq), cDlS 0ol.r 0o96 6gu6gbpq3o buJ0o.r6obgbo 6,r0oo0g9gt,
0.rp$ggbcT,obotr 0pg36bgbsU. 39o96gU uJAb tcpegb.r 0gUar3utroU LroJ0oo6o6gbbo
6bu$o6pbgog uqpgg66u@o13qoo oru6oqo. oOol.norgotr 6o0 o336ugo60l6,l6lbo6goCg?0'!L'

{>,16 g60oqro bs01g0.logbo t r,llo6o,l o6o39 0 b,l6ot-r or,r 6 bOobu o:u6oqbg.

C. J b3cg,t 6o o3g6,tgo6o 3oqrqrgbpqro,r Su613 96o5oU 3qrog6syLrgogg qoana 6o
0c.rOU.lb1g6gboU 066,16o8o.

g. 0u6cgO36oqoo,:6606o0o ?6c.ou Oo'roglgq.ogU oEgo60.l6osU crocnmClgcgo ,16bobt go
_anoo:c'rCt qlo 6oq.ou0 gg0o tr.tg6136oU 0 o0 Uo bp 6gblbg.

1m,00 %

99,99%

99,9A%

99,97 %

99,96%

99,95%

99,94%
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1

Jg6jgo A 3oot6qpoEt69bo igbjgo e 3oot6qgobrggbo A Tx, GHz B Tx, GHz

0rbdoqro
ss6jggblt

Eo6ob
g0

tvtgrSogg6ol,

Ocrlo

otboqrol-to

47'47'44.75"N

44'47',6.44"E
q.ogBgoo 42'0'7.12" N 44' 39', 23.7 5"E 4-7 36

3cr1cl6o 41"40'13.93" N 44' 4I', 77.36"E !8-24 !o-aq 9

0c)3c, 41'52'13.23"N 45"24'3s.4s"E 4-7 55

0c)3c)
41"s2'13.23"N

45"24'35.45"E
93s69qro 41'54'23.19" N 45', 49' 4r.44" E 4-7 l5

o)olbcq)o 42' 6'7.30"N 44's6's4.70"E 4-7 tI- I 46

Ugr6rCq'o
41'54'23.19"N
45"49'4r.44"E

boq6,iqo 41'37' 15.00"N 45' 53' 27.7 0" E 4-7 4-7 32

boqErqo
41"37'15.00"N

45"53'27.70"E
qrr6oqrgbo 41'48'42.61"N 46"10'16.87"E 4-7 4-7 32

qrs6oqrgbo
41"48'42.61"N

46'10',16.87"E
q_ogqg. $gi6s) 41"28'0.81"N 46"8'10,82"E tt-7 39

3arar.r6o
41'40'13.93"N
44"47't7.36"E

Ur6,:6911er 41'43'40.70"N 45', 77' 77.00" E 4-7 4-7 51

br'rq'6obo 41'28'0.76" N 44' 32', 77.39" E 4-7 zo

$rcl.tr 41"38'5.98" N 44', 14' 79.7r" E 4-7 4-7 38

69q.osg6o 42' 29', 22.55" N 44'. 30' 2.7 8" E tI-7 93

$rqPJr
41'38'5.98"N
44'74'.79.rr"E

qg0cbobo 41'22'39.82"N 44' 72' 52.63" E 4-7 5U

gb6r$gr6er 41'41'51.65"N 43'33'25.86"E 4-7 4-7 57

gb6s$9,>tio
41"41'51.65'N
43"33'25.86"E

;brqrjrqtrjo 41"20'51.90"N 43'25'33.95"E 4-7 tl-7 40

63q,:360
42"29',22.t;5"N

44',30'2.78',E
196otr

qmnm,h^h^m. 42"30'53.82"N 44' 26' 22.85" E 4-7 6 Jrbog6o

ag6ott
nelncn(\rbocto

42'30's3.82"N
44'26',22.85"E

g,:'bbg6o 42"37'31.63' N 44'36' 46.83" E 4-7 24 Jdlog6o

q.ogtsgoro
42'0'7.72-"N

44'39',23.75"E
6cl6o 42' 1'57.12"N 44' 2'50.89"E 6-8 6-8 52

go6o
42" 7',57.72',N 44'

2'50.89"E

66o6lqrrcno 42' 3' 10.30"N 43' 23' 39.22" E 4-8 4-8 54

bg3s0o 42' 0'8.81"N 43'33'40.06"E 4-8 4-8 4I

693r0o
42'0'8.81"N

410?q'/.n n6nF
bo6lrn0o 4t' 49', 27.20', N 43"23'0.33" E 6-8 6-8 26

bo6aer0o
41'49'27.20"N
43'23'0,:r3"E

b,:3g6or6o 41'44'9.58'N 43'33'13.61"E t-6 t-6 18

rbrqrgobS 41"37'48.46" N 42'57', 25.44" E 4-8 4-8 42

rbrq'gob9
41'37'48.46"N
42"57'25.44"E

rbrborgEs6o 41"45' 1 1.43" N 42' 49' 28.04" E b-6 6-8 T9

rbJobdr 41'34'43.9s"N 43" 72',3s.47" E 6-8 6-8

0fur65 gb,: 41'40'13.05"N 42'37' 2.43" E 4-6 .t-d 5t

o$grbC 0br
41"40'13.05"N

42'37',7.43"E
buqt 41"38'23.60"N 42"20'35.s0"E 4-8 4-8 15

rbJobdr
41'34'43.95"N
43',72'35.47"E

rbJo6ds 2 4t' 34' 4.24" N 43"12'10.39" E 4-.7 4-7 L4 Jrbou6o

I 205.5UU 7424.500

rUJobdr 2
41'34'.4.24"N

43'12'10.39"E
rbrq'jrq'rjo 41'20'5 1.01"N 43' 25'33.52" E 31 3,:trog6o

,:b,:qrjrq'rjo
41"20'51.01'N

43'25'33.52"E
o6oHoqrr6o
lFaFmBAnFmsl

41"17'53.29"N 43"36'28.60"E 6-8 b-6 76.4
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b6obsqt,5cDo
42'3'10.30"N
43'23'39.22"E

jgcnrolro 42"16'48.21"N 42" 44' 77.7 3" E 4-I 60

$ororg6r 42" 17'. 15.57 " N 43'15'40.46" E 6-8 tr-d 28.5

Ogo0Uq,o 42' 22' 27 .53" N 43' 2' 20.90" E 4-8 4-6 46.5

$ororp6s
42'17'15.s7"N
43'15'40.46,'E

brBbg6g
42"20'54.86"N 43' 24' 4.22^ E

6-9 6-9 1.4

0gobUq'o
42'22',27.53"N 43'

2'20.90"8

0orob3rqrorr 42'30'54.02"N 43"20'55,94"E 4-6 4-6 31

cuco0 42' 26' 22.30" N 43" 6'59.37"E 4-8 4-6 11 Jslrog6o

0cnolt3,:qtorr
42'30'54.02"N
43'20'55.94"E

r.r6o 42' 3 4' 38.22" N 43', 26' 27 .37" E 4-8 4-6 L0

UUCBO
43'11'15,76" E

42'29'38 7s"N
r0b6rnqr,:96o 42'30'49.70"N 43' 9'52.28"E 4-8 4-6 85 J,:bog6o

jgoroLo 42"16'48.21"N

42'44'77.73"E

b3r0qro 42'31'0.30" N 42', 44' 44.7 7" E 4-7 26

Lgb13o 42' 77' 23.64" N 42' 3' 28.45" E 4-6 4-6 )o

q,rbq)boobC 42' 0'52.60"N 42' 17' 42.05" E 4-8 4-d 42

q-obbq,50obC
42" 0'52.60"N

42',77',42.05"E

Bob,:gspt6o 41'59'38.25"N 42', 13', 49.r;ts" E 6-9 6-9 L7

etbg66gcoo 47' 5 4' 49.7 2" N 41 "59'33.:i8" E 4-6 4-8 32

obg669oo 41'54'49.72"N
41'59'33.S8" F

broqrgoo 41"58'58.77" N 47" 57'. 40.42" E 18-19 19-20 84

bsoqrgoro
41'58'58.77"N
47"57',40.42"E
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bg,:0q'o
42"31'0.30"N

42"44'44.77"E
gr696o 42'38'57.71"N 42"45'25.56"E 4-7 4-7 77

0rbc6o
42"38'57.71"N

42'45',25.56"E mCE Cbbb6o 42'39'19.78"N 42"45',46.60"E 4-7 7 Jslrog6o

639q'96br6o
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42"45'46.60"E
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42" 4628 45 N
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42'43'30.7!i',N 42"
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$sq,gEaobs 42'37'0.46"N 42', 3', 45.20" E 7-8 7-8 72
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S(r)oo
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41'42'4.Oq',F
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bgoqrg0o
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Egrbggo
41'38'57.45'N

+z LL Z5,tO E

bcqls, 41'38'23.60"N 42'20'35.50"E 7-8 7-8 13

bgc3cbo 41'37'8.22"N 41'56'1.33"E 4-7 22 J,:lrog6o

bflqcbo
41"37'8.22"N

41'55'1.33" E
Cccar 41'35'54.87"N 41'55'23.07"E 4-7 4-7 24 J,:bog6o
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qlo6Cbboob Ordogbgqro: EJlr,,Ogjbo

6sbbrbrn66ogqpbgq,o brjdor6<'rbob qgrgobrbbgbob $grt6ergbo q.r q.orgoEsbbgbob 6960.:

5.166c'rbgbor, 6c'r0 brjl6orggqrc'rb 3c.r0g6o3lgogbob g6c'r36gqro 3eriSoboob 2014 $qrob 31 0r6gob
N0175/10 brAr$ffiCooq,gboor 6r0c"r6btqrgbgq, 3c"r63g6b0o 6t0r6a3grbob 0g0orbgCabtso, Ogjbob 0o96
6r3ob6o SrqsgCbuqbgbob tsgb6gqgbolr qrrgo6,:6bgb.: Srbbcn6goXql,qrgbr qglOggdbgbq,ob 0o96 b3b

,,Ogjlro"-b 3.:8ogtqtso 5rbbar66oqrgbgqro 0g6;gr6gbob, qg.lOggdbgbq,obl6rb l6/qgl bbg.l 3o6gbob,:616

Oerdogbgqro bgbb0bob, o63gbgc'r6gboll6.l6 Ocndogbgqro orlbbgbob q)r 3c6o60qrgbqrcnboor
6gb.lqrr6orgq,o bbgr b.ltsgrq'gfubob btggdgCqqsC Oardogbgq,o go6,>6bg6o btbb6gbocn. oOob

q)rbrellJOg6gbq,rqr, 6o0 03b ,,Ogjbo"-lr qrlOggd6gbgqb 6rsB6ol Oob 3rJogrq,Eo 0gbl6,l6gbotl

6rbbar66ogq'gbob qrt Ogjbob,:co3ob bgbbgbob 0o690olr go5$bg6o bltsgrq,gbr egr obo O9clqr r6ob

5roqeil Ooonorgbgq,o bl6agbo $r60c'r6oqr5g6or qr,l0ggd6gbq,ob 0o96 6;6g0gq, gr6r6gorb qr,:

66cnbrb Oobo g3.l6rb3fuqro g6oro $q.b b6g63ob tsgbrbgb.

EBIJ ,,Ogjlro"-tl 0og6 6l3ob6o BrqsgCbgqgbgbob 0gb6gq,gbolb qr.lgobrbbgbr brgr6rgqrerqr

6,l6bo66ogqSgCbr 0g0qrg6o g619o3oor:

08.2014 - 128 000 € (m6r,)
09.2074-l 498 000 € (66c'r)
70.2074-2 448 000 € (66er)
ll.20l4 -2348 000 € (936c',)

12.2014- I 078 000 € (996c'r)

01.2015 - 178 000 € (66ar)
02.2015 - 178 000 € (66o)
03.2015 - 178 000 € (m6c',)

04.2015 - 78 000 € (g36cn)

05.2015 - 78 000 € (66c'r)
06.2015 - 78 000 € (m6s,)

07.2075 - 78 000 € (936c,)

brg6cno a.:ddo - 8 346 000 € (996er)

J,rgogob6g0oor,

qro6gjgc'r6o

obrbgqrr bUOodC

9b



olboq'olro 27 0l,otto2074

brjr6coggq,arb 3el0 g6o3.:6ogbob g6er36gqr 3rnOoborb

6t66arbgbor, 6r'10 03lr ,,br0rg$gCbqr 3cn03r6or dgborrgo 2" (b/3 211352016) $r60cnrqg6gbb 0ilJ

,,Ogjbo"-b O/A 405044955) qr.:OggdfubCqb Qr 100o/o $oq'ob 0gb,:3gor69b. 03b ,,03;fbo"

0er6t$oqrgc"rbrb oqgbb btj,:6or3gqrc"rb 3c'r0g6o3l3ogbolr g6c"r36gqro 3c"rOoboob 2014 $qrob 31

0.:6gob Ns176/10 brAr$U3Cgoq,gbocn, gog6gqro 0o$ob9caqgr b,r69qp3o9coc"r jbgE'ob

gb6gb3gq'blgcngrqgr 6rqrocnlrob6o6gq'o bJgj$6oor br66glbqr6n665 qroggbbogbolr

0c.rb$ar3gbq,rqr 6l0or6brqrgbgq,3cn63g6btso. rq6o06gq' 3r'r63g6btso 5,:0r6aggbob tsgOcob3g3r0o

E,3b ,,Ogjllo" grqqg0bgq'o oj6gbr 2015 Sq.b 17 o36obr0qrg lr6e>b 6og6gqro Oo$ob9cgqr,>

blggq'6o%oc"r jbSqoo qr,: g9c6g63pq,gc'rb Oobo gjbJqrg,:$l6oltso 61033b,:, 619 b,llo6c'rgbolr

br30larqr 06oE36gqrcn3r6o 0c"r6gqrarbob go6,:bg6o b,:6agbob 6;qgblb.

EJb ,,b,:0lg$gCbq.3c'r0Jr6or 6gbor,l3o 2", 6cn6cn66 03b ,,Ogjlro"-b qrrOggdbgbgqro 3r666oar6o,

odq,g3l 6r6l6gorb EJb ,,0gjlro"-lr 0o96 gcaOc"rorbbgbCbUq .3cn63g6btso 5r0l6a3gbotl
Eg0orb6grBo, 6.:6.:bar6gogqrarb Oobo ggj6oJu6o, gobr6bg6o qrr bb3r, b3bob0o36o bl0grqrgboor

ggc6g63gqrgergl o0 0cnggq'c.rbocn, 6lG btlo6er ojbgbl lljl6co3gq'erb 3er0g6o3l6ogbolr

g6c.r36gqro 3r'r0olroolr 2014 $qrob 31 0,>6gob N"176110 brqs$ffiC6oqrgboor 6,:or3,rq,ob$o69bgqro

grq'agCbUqgbgbob, 3gcooq'bo6qrobo36rqr, ag6c"r36rqg, b6gq'rqg, qrrcnjOgqr qg6c'rbr q'r

tq.o6oq,ll-r tsgbdl69q,CbqlrCg.

ooob qrrbtqrtb6g6gbq'rqr, 6c'r0 tsJl-r ,,lt0lg$ggbqc'r 3cn03r6or 6gbotl3o 2"-lr 5uB6o; lr,>oll6;qrc'r

gobrblrg6o bsbb6gbo, $r60ar3oqg6g6or 8396o 3o03r6oob g3rbrb36gq'o 36oto $c3.b b6g63rb qrl

qrrO.rqrdrgg6CbCq 66cnbrb.

Jrgo3oU6g0oor,

qro6gjgc.r6o

6o3t 63,16.10o,r

Nr--/-0873-14

RUSTAVIE
EIROAtrtrASTING trOMPANY
51 Sandro Euli, Tbilisi, Georgia
Tcl.: ( (995 )2) 131.35-35 

^)
'ax VfE-maiolwlvw iustavi2 c.rnr



l\ 0)040b0 bu5.J0
TBC BANK
mCSCS g336qrnm

Head Office

[.rscrl,>3oo cogoUo

9731106-38

23.05.2014

g6r'lbr

lrl,:j6oc"r btbc"rg,:qgergbl ,,oobobo b,:63o" saJboU6Cblr, 6o0 ld3b UDAJ.C]$SCbE)g] 3er03r6o'>

"6gborrgo 2" (lr,:oqgg6$ogo3rgoer Jcnqgo #211352016) l6oU lLlr ,,orobobo br63olr" 3qrog6$o qgr

g,:bb6oq,o,:j3U,:6616o0b$cn6gbob sgr U53rq']U$cn ;65':6ots9bo'

rbCg' 6;gbc'rbgbor, 6c"r0 2013 $q'ob 22 0sol-roqgr6 2014 $qtb 21 O':obob B':or3q'oor

0o0qo6,:6g r66r6otsgb%g p0g6o b6g63r tsg':q96gbq-or:

3,r$ogoU690ocn,

oJ0J6 $oorq'odg

3cn6Jc"r6,:6ouqo qgr o63gb$

0er0b,:bg6g XbUtsolJ gg6erbo

BoE')o5q'}o r66.:6o0oU # 3rquo5 b6gbgr sgCbCOo b6g63r 36gqro$o

MARI GE09 TB11 0000 0018 4678 64 /T ET
v!L 45,779,80t\.35 45,834,742.40

MARJ GE61 TB11 0000 0056 0703 36 CHF t24,730.00 t24,730.00

MARJ GE61 TB11 0000 0056 0703 36 EUR 482,398.'+7 482,398,47

MARJ GE61 TB11 0000 0056 0703 36 GBP 25,770,2.7 25,770.27

MAR] GE61 TB11 0000 0056 0703 36 RUR 0.00 0,00

MAR] GE6i TB11 0000 0056 0703 36 USD 2,435,158,r4 2,435,158.14

0b0

tfl

OCe/Tet: [+995 32) 227 27 27
goJUo/Fax: [+995 32] 277 27 l4



lqr&qeq.u *6#-'trJ SeDder's ADQnunt

s.q$qxq* bo6,o r Sendel: jank

qot*blqXnr / N:me

bonqX6g.gn;sgm ;oq' /
&\d. i Receivel

,i" 'teceiver's Acc I -f re

A'&t5a"a $')G,$s I its!"6r Receive

i"S"\* q'&'?6iqt} CLretatloil

q.dt66l*.Sg.,ah1*

GEL ir"i.r. "mn8nl.ro 1506;nL" j'q GC6e6"

/ Re{, Nutn

ir.s^j';d'e. i Bank Code

li,pf .1e,' ' Bank Code

!" "E*-

.\$,.1nu" jr"q g36gfin

ru64;r. / Date: 2?105"2{i14

bsloqrbq- q;3lqg6'r
Pivrirent Order

* T---?EI 1---..i GEL
ti -.#'

on*qn/ Date: 2?10512014 / Ref Num

![aqxq* '+""t't Ser]der's Accotjnt TBlX
il"r*'rgarlk ccde

6le}eqxqd b.$y I $endellry!

J'

ln{orm
q"iiitq3f,l Name

LonqX6grqo;rgm;*q" / Sen

R€csiver

,i"q,

0r,0q$rtu *16;" I'ut*6' Re+eiv
bo6jn! ,r"q* 

j Bank Ccd*-

ffiq.6"?fuR+"'9ry1

q6{O0b*.6$'"a&c* I

',.",:il;:r ;:":i$'u"; *",*'i'x'r'' n- *'"-n -srasa' 
1

!

016*) j Amollnt

o5w Iufi1""i$"rq
Amount ln lt*orcs

1,000"00 GEL

;.i4-'r f .i ^.4' l Olhj-al'Jr Drie

27i 05/20 1 4

C.-1" - 300773402

.ri;$i" ;-lltlq,{ *tu<' iReceived

27105120 1 4

rts, vdd_ -tr.\. \
e?' ?g6l&q PXqo

ru6b+ I Anrounl

1,000 00 GFL

o*6b; r"353o5t'oQ

Am$unt in i/olos
r D rActrt,

Teri)3r! :p;'oq"

\qt5a+B$6rt,

9e



A 0t0a0b0 tsJE.JOTBC BANK
mCgCS g336qrncrr

Marjanishvi[i Branch

00651 5n33nqrn t_r g nqro;qro

654/t02-02

brbr63cn 61616gor -126531 -25g9i'09

orboqrolro

LL oobobo 0163o 0oj03q9gbb 6,:
Jo6o03boo:

0r6r6Oo:

J6o66oirq,o:

bgbg9o6o,:6o:

61616goolr osbbs :

61616goob 6r6g0ob b,rggd3gq,o :

0gbggo6ol6ob orbb0o0r 6r6s6goot Jo6o09bbg;

6t6l66ooL 6,16gOoL $o6sJo6obr:
616r66oob drq'sBo Bgb3q,ob go6rJo6oB,::

br6r60ooo, Ubdg63gq,gogoq,o g,:q,pXbgq,Xbr ;

0r63ob 0oX6 brbr63o 6o616gooU r6,:bqrg6g0r:

2014 $qrott 27 6,>oUo

$gLqrgbobr qr' b,rj,r6o3gq,ol-r 3.rbmb0qQ3bq'mbob brgAdg0q,.bg, 6rb6g0b flo6.1Oqpgb,r63 6r6,r66o,:U i3g0oo pr60mq.o6X6oq,o do6oorqro

Lb "orobobo b,r63o"

EJb,,Ogjtro"

broq.ogSgogo316or"1 6c"r0g6o: 405044955

6g6oU66r6oolr qrr6oqo: 23.05.2014 $.
bboJ-l-rrj,l6or33q,cnb 3rn0g6o3rgogbob g16n36gq,o 3crEobos

500000 (bgorlbo bolJbo) q)b6o

glq,qr96gq,gblb,,r0 br0J6Jo 6,r6r6goob gg6oq,ob Jo6obgboL
b q'o3g $g6oq,obooo 0oobo3boL 0oqgboqrs6 5 (bpoo) brbrb3o qrqolr
3 gogobr qrr 6,lllBo36g0ob ggq,gOotr 316309 

,,6gbggogo.l6lr,, 
6rq-o-sgbsqrntr

U

0163ob 0og6 lr,l6rdrs66oo olbbolr s6t%qr96gbr 0obqrgb.l 0bnqroq.o o0 ts30obgg3rBo oU3o q-oro6eOJ
"J6o66oJ,:q'ob" 0og6 "b96ggogor16ol.r,, 613obr6o 3rq,q,XOgq,9as, Org 616"nbrg90,l-Ogapgi6'n, 

'

"J qu6q3o,r 6r

l, a.rLp6Loo^b 1 000 qrr6ro)6rqr,rgbqrxq,nbr.
z, JooCoqootJ do 

A-oJ

3. qrogg6boolr 0rdogbq'ob 0og6 $r6qr6g6oq'o L,r3ob3g6lro flo6rqrrq.ogboo.i q6 q,o6gbbooo
6rbb,rbq36gq'o lrb3s Jo6mbgoob 0gpL6Aq,3bq,s65 2015 gq,oL 17 o36obraqgg.

qrr Oogooomtr o0 6r6rg0ogbotr Egb,lbg0 og 6rstso
rlr qr,l6qg33r, ,:lrg3g 0nobmg6,:lro.:6 g6orE 6r6tbgb
r3bgq'9boL 39gU69q,g0q,oboL pr0rErb6g6g0gq,o

$g6oqrnbooo 6mobog6,l o'6qg,l6ogq, qro3g0g6ggbor6 g6orq-o (sbxootr r6Lgboborr tsO0ob393rtso)

urSr6r6gooorr6bobBg06ot6gbr: $r6q-o6g6oq'gbQroj69bb.b "oobobobs53o"Lr3rbggq,r6or0ollOpbroui,:ro3ooo."

tt*t, 
_ _, 27,05.2014_q.o,:6 _ 17.09. 2015_ob Bror3q,oor,

63o 6,r6rbg 3rqt6o 16 oj6,r Sr60oq9iX6oq,o ,,bgb3gogo,r6.b,, 
fg]roq,mbooo 0oobo36,r ,,J6o66oJrq,o):,, 

tlgpb6gq,gb9q,ogboo, ot6 936gq,gbotr,, ,rbq,oor qg,l flo6.l0q9Xbr6g br6)6oooo 6ro3rqrob$ob9bpq,o lrb3r q9m3g0g6goo (rlrgoob r6bgbobolr
rbgoob 0oj0

fo6,:0q.o30r633rt6'l6$oob0oj03q.o9bob3lq.oob6sb3q,olr6r60Llbq363q,5l6p0m30lqoo39b;
6gboU0og6oL r6r59dro36rqg BgL6gq,gbs:

,rj:T:::::::i::.1.:1J^:_::jTr:t 
6or$qsbo 6xboL0o16o-or6bs ulc.or Br6,osborr r6,obgDcl.ylp:,f..b.91o br630o,, r6bxbpq, r6616o0be

$obr0qrgbr69 61616gorbg l$jr6ro3gq,mL br0mjrqrrjo 3oq-ogjlror6 916o,lqr 0mjA9q93bb frrgO.rA.Jtlik
tiCUCbo tloobogbrOqQg 6i6s56ogbb3 (Jgbq,o3,r6or #758).
br0r53m gsdr,r66oolr orobr.bg flr0m$6oq,o g3gq,r q-o,l3otr

6s6oboqrg0r L,ljr6oggq,olr 3r6mb0qg3bq,obob tsgllb,r0obrp.

.,t--1 ';., i I
b.L. "o:obolro br63o"b qgo6fflgo{6ob 0o6q.ooboqro Jo6o 6oer66o fiobrflgoq,o , I i... fl} .. l.

..Cx)

brJrflmgCem, 0102 mboq:oLro
0oFr5o5n33nqro{r J #7

t+995 32) 227 27 ',7-7

(+995 321 277 27 lLJUn/hax

SrqJ0oU 0o96 E:qg596oqro g6ogogo6Sbgq,o

4oo
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bonuqobq- qogoqg6o
Payment Orde.r

11 GEL u.u.
ffn|4arlt 

-m'-

cnooouo oobJou 3r{0 SdrSCqJtr
6u3to6o ltlB#2

lnner/nr6bo/Ref.Num,
o;6oqo / Date: 271Q512014

6rqoSbqXqob o66o6n3o/ Sender's Account

6oqoSbqlqotr 6r5,1n / Sender's Bank

Information on a person on
qrLrbXqSbo / Name

[l,:oq361gogo,1o(Joo Jmqo / Sender's Tax Cod
3.3qJA. / Receiver

Code

SoSqXbnb 6o{i,y, / tio"boSo Receiver's Bank /Treasury

SoqobquL qr6o361ggbo / Operation Details

qo8rl5g0ooo o59'63,:9ou / Additional I

bo6,1oU;oqo / Bank Code

006 rnt-r rmoov v \-

[iir"'3nS16cbn

Signatures

oilqcl.113l619.rtllrle3u'$c/nn'Jq"l59.]oqotrg16fb,/,.s:qxgoq./-(
bri5u6,1o .J1/rg,
'u33.bb361b 1c' tr,rqits0J/nlq36 otr.

G E09TB 1 1 0000001 8467 864 .06'bo / Amount

1 ,000.00 c EL

c'ro[Jbo [logy3o316oq

Amount in words

oalbn g,tdn 00 ,X.,4n

otoSnbo 306,1o TBCBGE22

bntnb n6o,",;6n,s66 geu,SXln (oSnqol,to)

3007 7 3402
33[1n1e36nL oo6nqo / Operation Date

27105t2014
gn(i oib ot t b,:3 n6 ob gd n lt

606;ilo t)18ob3eob oo6uqu /Received

2710512014
1qo bJ,7,fg6ob br66,73r,n\ob pn1


