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Уважаемые Господа!
Общество с ограниченной ответственностью «UNIVERSAL MOBILE SYSTEMS» (ООО «UMS») - оператор мобильной связи в Республике Узбекистан. Зона покрытия по всей Республике Узбекистан. Центры обслуживания во всех областях. Компания предоставляет услуги мобильной связи, мобильного интернета, бизнес решения.
Подробная информация о Компании ООО «UMS» доступна на сайте www.ums.uz 
Настоящий запрос информации сделан для выявления новых тенденций, инновационных решений и уточнения общих и специальных (технических) характеристик транспортного оборудования (IPRAN и MW).
Более детальная информация о предмете запроса информации приведена в приложениях №1, №2.
Предложение по настоящему запросу, а также приложения к нему, должны быть оформлены и направлены в электронном виде по электронной почте на адрес vshmanenko@myums.uz не позднее «15» сентября 2015 г., 16:00 (время местное)
Контактные лица: 
Абдурахманов Ахад Абдуганиевич,
e-mail: aaabdurakhmanov@myums.uz, тел.: +99897 403-83-24, +99897 745-00-55

Шманенко Виктор Михайлович,
e-mail: vshmanenko@myums.uz, тел.: +99897 403-82-29


Приложения:
Приложение № 1 (Технические требования IPRAN)


Приложение №2 (Технические требования MW) 


Документация должна включать:
· Общие и технические решения реализации проекта;
· Прочее на усмотрение участника.


Благодарим за понимание, 
Департамент управления закупками и логистикой ООО "UMS" 
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Texuuueckoe 3aanue na Tecruposanue oGopynosamnusi Datacom Mobile Bakhaul
(Datacom MBH) ¢ nesibio u3y4yeHusi TeXHHYCCKOro GyHKIHOHAJIA JUIsI BO3MOKHO-
o MCIOJbL30BAHMA HX HA CETHX
O6uecrsa ¢ Orpannyennoit OTBEeTCTBCHHOCTHIO
«UNIVERSAL MOBILE SYSTEMS»

IPU PaclIHpeHHH HJIH MOJACPHN3ANUN

1. Bregenne.

Jlannoe Texnuueckoe 3ajlaHue SIBIAeTes 001HM W TpeOyeT YTOUHEHU H JICTATIM3AIIMH HA 3Talle MOAro-
TOBKH COrJallleHus O MOCTaBKe 000pyAORaHHs HA TECTLI.

000 «UMS» ocTasiisieT 3a coboli NpaBo BKJIIOYATH DOMNOIHEHUS W U3MCHCHMS B TEXHHYECKUX Tpebo-
BaHUAX, cnieuuduralun paboT U CPOKH MX MCHOJIHCHHS B 11POLECCE TIPOBEACHUS TCCTHPOBAHMS H KOHCYNLTa-
uui ¢ YyactHukamm,

PacnipocTpaenye JaHHOTO 3alpoca W NPUHATHC MPEeIOKeHUH He nanaraior lopujnyeckux obs3a-
tensers Ha OO0 «UMS», U He OrpaHMUUBAIOT HPABO BECTH 1IEPErOBOPHI B COGCTBEHHBIX HHTEPEcax ¢ J1o0bIM
13 Y4aCTHUKOB.

B pamkax manHoro TexHH4eckoro 3ajaHus Y4HaCTHHUKY Ipeiaraercs 11pejlocTaBuTh Ha NPCIOIKEHHE
1o npejgocrasnenuto ofopynoeanus Datacom Mobile Backhaul(Datacom MBH) jutst nposejieting TecTupopa-
U B 1a60PATOPHBIX U PEAILHBIX YCIOBHX Ha COOCTBEHHBIX IUIOMANKAX U 00BEKTAX.

Pe3ynbTaThl TECTHpOBaHUs OyAyT YUMTHLIBATBCS MPH [POBEACHMH Tehjepa BLIOOpY MOCTaBLIM-
Ka/Npou3BoauTess 0BOpyIOBaHUS s TPAHCMOPTHOH CETH COTOBOH NOJBMKION pauHoTeacdOHHOi CBS3M
000 «UMS». Ilpn nposejennn Temepa na nocrapky oGopyxoBamusi Tpancuopruoii ceru, na obopyno-
BAINE KOTOPOE HE TCCTHPOBANOCEH, OyAyT HauncasThest 6amibt o1 25 10 50% co 3uakom Mumnyc.

TecTupoBaHHE JI0J/KHO MO3BOJIMTL B AalibHEHIIeM BbIOPaTh THII 060PYI0BAlHS, CHOCOOHOrO yIOBE-
TBOPUTH NoTpebroctn 000 «UMSy npu paciumpeHnn nin Moaephusanuu cetn Datacom MBH.
B pamkax NpeaioKeHUs Ha TECTHPOBAHNE YHACTHUKY HEOOXOMMMO [IPEIOCTABHT:
- ACTanbiylo cnetpdukanmio 060pyaoBalus MPE/UIaracMoro Ha TeCTHPOBaHHe.
CPOKaM NOCTaBKH 060pPy/I0BaHHS HA TECTBI.
YCIOBHSL MOCTABKH.
- [7IaHBl MPOBEJICHUS TECTOB ¢ YKA3aHUEM OTBCTCTBEHHDIX UCIIOJHUTEIICH W CPOKOB IMPOBCACHHSI.
- TpeboBatius 10 TecTam.

2.  Tpe6GoBannsi K Y4acTHHKY

Tpebogatine 3aka3zyuuKa Coorsercrere | _Ipumeuanue
VuacTHuK Ao/bKeH ObITh MPOH3BOAUTENIEM 000pYyRo-
Banus MO0 OPUIMANIBLHBIM [PEJICTABUTENIEM KOMIIa-
HWUM MPOU3BOAMTEst OOOPYIOBaKA [TOCTAB/IAEMOro Ha
TECTbl ¢ MUCHMOM YMOJIHOMOYHBAIOIIUM CaMHUM TIPO-
U3BOJIUTEIEM IIPEACTABIIATE UX HHTEPECh] Ha TCCTaxX

2

VyacTHHK CaMOCTOSTELHO TPOU3BOJAUT BCIO HCOOXO-
2.2 | numble mpouenypbl 10 JOCTaBKe 00O0pYHAOBaHHs CO-
rj1acHo 3aKkoHogaTenbeTBy Pecnybumkyu Y3bekucrat.

VYyacTHUK HOJKEH PCAOCTABUTEL CIEUHATHCTOB /I
MpoBEACHUA TECTOB Ha BECh NMEPHOJL TCCTHPOBAHNA.

V4acTHUK JODKEH HPOBECTH TPECHUHIH CO Clelnaim-
2.4 | cram OO0 «UMS» B o0Beme 10CTATOYHOM JUlsl TIPO-
BCACHUS TCCTOB

Vuactnuk 00s13aH 1IPCAOCTaBUTL HA DJICKTPOHHOM M
2.5 | OyMaXHOM HOCUTENSX MOAPOOHYIO TEXHHUECKYIO,
IIPOCKTHYIO M MOHTRKHYIO JIOKYMCHTALIHIO

VuacTHUK He JIOJKEH HuMeTh cyiebhbix pasbupa-
TEALCTE HA NEPHOJL NPOBEAEHU TECTOB

| 1
-1 o

Yuactiuk 0043aH NPEAOCTABMTE B paMKax Npeaioxke-
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TpebGopanue 3akazuuka

CoOTBETCTBHE

HHs MaTpHULY paclipeie/ICHUA OTBCTCTBCHHOCTH.

[Tpumeuanue

YyacTHUK JO/DKEH 1PeOCTABHTDL TUIaH TECTHPOBAHHS,
KOHTPOJbHLIC TOUKM MHTErpallHOHHOrO Ipouecca, a
TAKKE METOINUKY KOHTPOIS KauecTBa U d(D(EeKTHBHO-
CTH BBINOJIHACMbIX paloT.

3. Tpebosaunsa k Tecram

TpeboBanue 3akazuuka

CooTBeTcTBHE

_ [pumeuanue

)

V4YacTHUK JIOJDKEH TIPELOCTABUTH METO/MKY [poBe/ie-
1K1 TECTUPOBAHMS, A MOJITBECPIKACHHS BbITOJHCHHS
TpeboBanuii Kk obopynosanuio Datacom MBH.

[5]
2

MerojiMka J0/pKHA OBITL COrlacoBaHHa CO crelHaliv-
CTaMH 3aKa3uMKa.

w
W

TecTHpoBaHUe 1IPOBOANTCS CIIEUMATUCTAMH 3aKa3U1Ka
B [IPUCYTCTBUU MOCTABIMKA O0OPYAOBAHHUSL.

o5}
I

V4yacTHUK 0JBKEH BKJIIOMUTE B IUIAH NTPOBEICHHS TEC-
TOB BeCh (BYHKIMOHAT YKa3aHHbIH B TpeOOBaHUAX

3.5

ObGopyioBanne ¥ MaTepHalibl JOJIKHBI COOTBETCTBO-
BarTh TpeOOBAHMAM  MEIKIYHAPOJHLIX  CTaHAApTOB
HAEKTPOTEXHHYCCKOI Ge3onacHocTH, a Takke Tpedo-
BaHMSAM W HOpMaM, MpuHATBIM B Pecnybnuke Y30cku-
CTaH.

L
Lo

OGopynosanue ¥ MaTepuaabl no noxkapHoi 6Gesonac-
HOCTH W MO OXpaHe TpyAa JIOJDKHO COOTBETCTBOBATH
TpeGOBaHUAM MCKAYHAPOAHBIX CTaHJapTOB W HOpMa-
THUBHBIX JIOKYMEHTOB, KOTOpPbIC JEHCTBYIOT B OTpaciiu
ceaszu PecniyOiivkn Y30exkucran.

3

Ha sce annapatnoe obecnieuenue (Bimouas odopyno-
BAHWE CTOPOHHUX IPOU3BOJMTCNIEH, BXOISILUCE B CO-
CTAR W SBNAIOLIECCS HEOThEMIIEMOH 4acTbiO IOCTaB-
nsiemMoro  obopynoBaHus), MOCTAB/ISEMOC B pPaMKax
TECTHPOBAHMUs, YHaCTHUK MPEAOCTaBasgeT OecruiarHoe
ofcny)KuBaHHE M TEXHHYCCKYIO TIOJUIEPIKKY Ha BeCh
Mepuo;] MHCTANS MU U TECTHPOBAHUS

(%]
oo

Vuactuuk nocrasiasier obopynosanne Datacom MBH
¢ nocneaHel Bepcueilt nporpammuoro obecrieueHus
(T10), odunmaiibio 00bBJICHHON K peajin3alru.

39

Maununynsuun ¢ obopynosanuem Datacom MBH
JIOJKHBI ObITh AOCTYMHBI 6€3 1OMOJHUTENBHOIO OpH-
ruHaibHOrO uucrpymenta. Jlnbo VYuactuuk obecric-
YHBAET HCOOXOIMMBIA HHCTPYMEHT

3.10

V4acTHHK JOJKEH BKJIIOYHTH B IOCTaBKY BCe HEOOXO-
JIMMBIC JIONOJIHUTENBHBIC M3MEPUTENbHOE W AHArHo-
cruueckoe oGopyJloBaline, KOTOPoe MOMKET 10Tpebo-
BATBLCS JIUIsl MAHUITYJISIIIAW ¥ IMAarHOCTHPOBAHUS Mpel-
naraemMoro 060py/IOBaHUS NIPU TECTHPOBAHUH

Bee paborsl Ha aedicryrolieM obopynosaniu Y4vacr-
HUK BBLITIOJHACT TOJILKO OCAE COrjlacoBanus co ciie-
unasincrami OO0 «UMS».
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4. 0O030p TeKyuei CHTYAH.

Ceru Mobile Backhaul OO0 «UMS» pa3zeephyTbl BO BeeX peruonax Pecriydimku Y30ekucraH.
Moakmouenune BC 2G/3G ocyecrensercs no texuonorusm TDM/Ethernet. OGopynosanue obecrieunsaet ar-
peraumio Tpaduka s cete nousrxkuHoM paauocsssu 2G, 3G, LTE ¢ ucnonszosanuem unrepdeiicos TDM
(E1/STM1) u Ethernet (FE/GE/10G).

[Ipumep obLueii TonoJIoruK ceTy Ha (usnueckom yposre uzodpaxen na Puc. 1. Mnrepdeticst mapuipy-
TH3aTOPOB OOBEIMHEHDI 110 BOJIOKOHHO-ONTHYECKMM JIMHUSIM CBA3H, TAKKe UCHob3yioTes kanaisl E1, STM-1,
STM-4/16 nosepx SDH ceru u pagno-peneiitbie THHUH CBS3W A7 MPEIOCTABICHUS TpaHcnopTa j10 cet RAN.

Sef-Switch 4

IP Backhaul

YpoBens goctyna:
Ha yposue poctyna B cetu OO0 «UMS» ucnosb3yiotest rubpunnbie PPJI kotopbie nepesaior rubpu/i-
niit Tpaduk(TDM/Ethernet) ot BC(BTS/NB) o kourposuiepos(BSC/RNC).

YpoBens arperammi:
B ceru OO0 «UMS» ypoBeHb arperalii B OCHOBHOM COCTOMT M3 kommyTtaTopos Ethernet npousson-
crsa Huawei, koTopbic 0TBEUaIoT 3a obecrieuerne CBsI3H MesIy YPOBHAMH J0cTyna(0a3oBbic CTaHium NB) u
konrpostepami RNC, a Takoke U1 IOCTaBKM CHHXPOCHTrHasoB o nporokony IEEE1588 v.2 o RNC 1 NB.
VYnpagsenue cetamu obecrieunaercs CeTeBbIMM CHCTEMaMH yrnipasienust NMS.

5. Omucanne pemiciust
Jlnsi coznanus KonseprenTHoit cetu neperaun Tpaduka kak TDM, tak u [P npejuionaraercs npumene-
nue texsostornu IP/MPLS.

a) ITopaepsKiznaeMble YCJIYIH i CEPBUCHI
KonBeprenTHas ceTh J0JKHA 00bEAMHUTD B ceGe ABe TpancHopTHbIX ceTh na ochose TDM u IP B eam-
HYIO CETEBYIO HH(PACTPYKTYPY, KOTOpas 103BOJIHT NPCAOCTABIATH CJICAYIONINE CCPBHCLL
o [lpenocrasnenne Tpancnopta juist BC crannpapros 2G/3G/4G;
e [Ilpenocrasnenue yemyr L2/L3 VPN;
e [lpejocrasnenue noctyna B MHTepHer;
e [IpejiocTaBiicHHC BbIGJICHHBIX KAHATIOB CO CThIKAMU Ethernet / 1 G703 / STM-1;

b) Onucanne THOOBOI TOHO/OTHH
Ha pucynike 2 nokasata obo01ieHHas cxema Tonoaor1i.
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IPIMPLS

Puc.2  OGoGuieHHas cXema TOIONOrHH TPAHCIIOPTHOH CCTH.

¢) Tunosbie cHEHAPHH HCIOAb30OBAN S 000PYIOBANHSE
Bee o6opyioBaHne pasjiesercs Ha 3 TUIA, U PasiuyacTes MPOMU3BOIUTEILHOCTBIO M KOJIMHECTBOM HH-
repdeiicos. Kaskapiii TU npejiHazHaden [Uis UCIOB30BaHHs HA ONIPCAC/ICHHOM YUACTKE CETH:
*  ypoBeHb JocTyna — THil |1
°  VPOReHB arperauuy — THI1 2
*  YpOBEHB A1pa CeTH — TUI 3
TpeGopanust K KaykIoMy Tuily 06opyoBanus npusesiensl B 1.7 b) Tunet obopyoosanus. Bee Thiibl yeT-
POICTB TPENONAraloT KaK KOJbLEBYIO TOMONOIHIO BKIIOUCHHS, TaK U IPEBOBU/LILYIO TONOJIOTHIO.

6. TpeGoBanisi K peNICHHIO

a) TpcboBaums #0 MHTErPANHE B CYIECTBYIOHIE CCTH
[penaraemoe 06opyaoBaHne JOKHO 00CCIEUHBATE TUIABHBIH [IEPEXOJL K CETAM Ha OCHOBE IP/MPLS,
BKJIIOYAS OPraHu3aliio YpasicHus, U NOIePKHBATL Mepesiady Tpa(uka OT CYHECTBYIOHMX CeTeH 10 TOUKH
norpe6nenus (ysen jocryna, Gasosas cranus, kotpoiuiepbl BSC/RNC/EPC, kommyTatops MSC u 1.11.) mo
paznuuiibiv TexHostoruam TDM/ATM (E1, STM-1ch), IP/MPLS, a Takoke noJuiepiusarh BECh MEPEHCHD yeayr
onucanHsie B n.5 a) [onjaep:xupaemole yClyru.

b) TpeGopamas 10 MacurTadbupyemMocTH
OGopynosanue A0MKHO GbiTh IETKO MacLITabupyembim, 00ecreHnBaTh alnapaTioe pe3epsuposaHue
OCHOBHBIX KOMITOHCHTOB (MOJTyJIeH yrpaB/icHUs W KOMMYTallHK, MONYJIei UTalus U T.J1.) H HMCTh MOJTYJIbHYIO
CTPYKTYPY B COOTBETCTBUH C TPEOOBAHUSAMH K THMAM y3NOBbIX anemenTos. Ha obopyosaiun Tun 1,2,3 obsi3a-
TesbHA NOJHAs NOJIEPIKKA IMHEHHbBIX ckopocTeil Ha uHTepdeictbIX nnatax, GadpuKkax KOMMYTalUd U MOJ1y-
Jisx ynpasieHus 6¢3 NeperojinucKku.
TpanciiopTiias ceTh J0JKHA HMETh BO3SMOKHOCTD JANLHEHLLICIO PACIIMPEHUS HA CACAYIOUNX YPOBHAX:
e KaHANLHOC PACIIUPEHHE
©  anmnapatrHoc paclliMpeHue
TpancnoprHas ceTb A0JpKHA 06ccneunBaTh dQHEKTHBHOC HCITOJIL30BANIE EMKOCTH CCTH B H30LITOUHBIX
TONONOrHsX (NAPAJICABHBIC W PE3CPBHBIC KAHATBI) HA OCHOBE (yHKIMOHAILHOCTH obopyioBanus MarueTpalib-
HOTO YPOBHS M YPOBHSA arperalun
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¢) Tpedopanug mo GezonacHoCTH
TpeGopanus K ayTeHTHGHKANNWA H ABTOPHU3AIHH

e [ocTaBlisieMoe 000pyIoBaHKHe AOJDKHO obecrieunBaTh paboTy MO YHUKAIBLHON YYETHOM 3a11cu KaKI0ro
ITonb30BaTens ¢ yueTOM MEXaHU3Ma ayTeHTHHKaUMU. AyTeHTU(UKALUS J0JDKHA TIPOBOIMTLCS C HC-
noib30BaHHEeM HHANBUAYanbHOro Jloruna u [Tapons;

e MexaHu3M aBTopuzalmu [Tonb3oBaTenel MO/DKEH NOICPKUBATH pa3jeicHHe Npas J0CTyna K WHpOp-
MaluK/AaHHBIM U QYHKUMSIM BHYTPH 000pylOBaHHA, KaK ¢ MCIIONbL30BAHUEM BHEIIHHX HCTOYHUKOB ay-
tentudukanun(Radius), Tak W 3a cyeT BHYTpPEeHHHUX pecypcoB obopyaosanus. JI0KHO MOQACPKUBATE-
Cs MPEAOCTABICHHE ITOJB30BATEJIAM I1PaB JIOCTYMa Ha OCHOBAHUU IPYNIOBOH UJIM PONIEBOH MOJIETIH;

® pelIeHHE JO/DKHO MMETh BO3MOKHOCTE YNPABICHHUA MHOKECTBOM KOMaHJl /I POJIM U HaCTHOro CyOb-
eKTa JocTyna;

e riocTaBifemMoe 000OpyHOBaHHE AODKHO TPEJOCTABIATh JOCTYI K CBOMM pecypcam TOJIbKO Mocie yc-
MELIHOro MPOXOXKACHMA npouecca ayTeHTHHUKauuu Ilonb3oBarenss, B COOTBETCTBHH C €ro I1paBamu
JlocTyna;

e ma cepeepax Cucrema Ynpasnenus (CVY),0043aTenbHO HOMKEH BECTHUCH JKypHA N€HCTBHIA MPOM3BOAH-
Mmeix [Tone3oBaTensamu (JiorupopaHue).

e OfGopynosaHue I0JHKHO Moxaep)kueaTh nporokon SSH v2

=

d) Tpebosanus no ynpasJjieHiiio
[TpennoxeHus y4aCTHUKOB JOHKHO COEPKAaTh MOHOBEHAOPHOE pelleHHe; Co3/laBaemMas KOHBEPreHT-
Has CeThb, IOJLKHA ynpaenaTecs eanHoi CereBoil cucremoit ynpasienus NMS obecneunsarolieii HeripepsiBHOE
ylpasjieHne H MOHUTOPHHT yciyr end-to-end Ha cetu. O6opyaoBatve A0MKHO OANCPIKUBATE TIPOTOKOJIbI
SNMP v1/v2/v3, Takke y4acTHHK AobkeH npegoctaents SNMP mib ans akryaneHoi Bepcuu [10.
Peuienne no opraHu3alyy yrnpasieHUs/MOHHTOPHHTA JOMKHO ObITh MACIITAOUPYEMbIM, T.€. TEXHOJIO-
FUYECKH M TMLEH3UOHHO PACIUMPAEMBIM 0 MOMLIEPKKH HCOOXO0IMMOrO KOIMYECTBA M0KasaTee (KolnyecTra

CeTeBbIX NIEMEHTOB, KOJTHYECTBA COOOLLEHHH U IpoYee. ), U PE3EPBUPYEMbIM.

7. TpeGosanusi K 06OPY/I0BAHHIO

a) Ceprudpuxamus
Jlna Bcero nocraeisemMoro o6opynoBamnus ssisercs oba3aTensibivM Hanuuue Ceprudukara COOTBETCT-
BUs, IeHCTBYIOIIMX HA BECH MEPHOJL NeHCTBHS KOHTPAKTa Ha MOCTaBKY M TeXHUUECKOH rouiepskkn 06opynosa-
HH4.

b) Tunni obopyrosanud
TIpu MOCTPOEHHH KOHBEPIEHTHO#M ceTH HeOOXOAMMO MPENIOKUTE 3 THIIA YCTPOHCTB. KasKkiibiii THI 10JDKEH

obecrnieunBaTh He MeHee TpeOyemMoro Kosyecta unTepdelicop ykasannoro s Tabnuie 5.1.

Tab6nuna S.1
[Tpennaraemast
Hurepdeiics obopyrosanus Moae/ib
ycrpoiicTsa

Tun
obopynoBanus

Yposens gocryna (Juis MOOUIBHBIX CeTCH)

Tun 1 16 nopros E1 G703

16 noptos 100/1000Base-X SFP:

2 6noka nuranusg DC;

1 MOJLYJIb yTIpaBJIeHHs ¥ KOMMYTALIHH;

YpoBens Arperanuu

Tum 2 16 mopror E1 G703

2 nopra 10GE (SFP+, XFP);

24 nopra 100/1000Base-X SFP;

2 nopra STM-1/STM-4(kaHanuszupyembiii)
2 6rnoka nuTaHus;

2 MOAYJis YIPaBJCHHs U KOMMYTaLK;

Ypoeensb Hnapa
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Tun 3 8 noproe 10GE (SFP+);

40 nopros 100/1000Base-X SFP;

4 nopra STM-1/STM-4(kaHanu3nupyemoiit)
2 nopra 100G

2 Gnoka nuranus;

2 MOJLYJISL YIIPABJICHHS. U KOMMYTaLIHK,

[Mpeanaraemole ¢ o6opynosanuem moaynu SFP, SFP+ josmxnbl paborarth Ha pasinuHbie paccTOSHUS 1O
BOK: 10km, 40km, 80xm. Crieundukanms Takoke 10/KHA CONAEPRKATh NPE/UIOKCHHUE BCeH HOCTYNHOW HOMEHK-
narypst «iertbixy CWDM/DWDM mopuysiei, 0/1H0- ¥ ABYX-BOJIOKOHHBIX MOJLYJIEH.

¢) ApxurerTypuble Tpebosanus k obopyaosanuio u O

VuacThHK 0053aH MOCTABATL CAMYIO AKTYAALHYI0 Bepenio uporpammuoro obecueucnns (I10), opu-
LHAJILHO OOBLABICHHYIO [/ NPOJIAKH W HOACPRABAIONLYIO Ge3 orpanuyuentii Bech GynKImonaN epeuuc-
nennniii B 1.7 a).

Jlannoe oGopynosanie A0MKHO ObITh AOCTYNHO K MPOBEICHUIO HATYPHBIX TCCTOB B TCHCHHUE 4-X He-
I ¢ MOMEHTA 1104441 [Pe/UIoKeHHs No TpeDOBaHHUIO 3aKa3unKa.

[pennoxeline yuyacTHHKa, TTOMHMO M1AT/MOAY/eH, TpeBYEMBIX JUlst COOTBETCTBIS (DyHKIIMONANy 000-
PYJIOBAHUS, YKa3aHHOMY B I1.7.b IO/DKHO cOjepiKaTh BCIO HOMEHKIATYPY TUIAT/MOAYJICH MpPe/uiaracMoro obo-
pyAoBanmna JOCTYHHOTO K l'Ipm;ﬁpc'rczmm HA MOMCHT (HOAAMH UPCHIEORCH N, l_[pc,rula]“aemoc 060[.'))’).10]3&””0
JIO/KHO UMETD HA MOMEH'T HOAAMI NPeIUIoKeH st MONHOCTHIO paboTocnocobubIi QytKkimonan (nepeuncren-
nuit 8 .7 d, e, £, g, h) 6e3 orpannuenuii U JONOIHUTENLHBIX JIMLCH3UH 1 ceprhdukaTos (00s3aTeNbHO).

OGOpy/10BalKE JIOJIKHO YJIOBICTBOPSTH CIE/LYIOUMM TPEOOBAHHIM, IIPEALABIACMBIM K APXHTCKTYPE H

[10: i

1 | IpoussoanTensHOCTH 000PYOBAHHS HE JIOJKHA MEHATBLCS B ClIyUae BLIXO/IA M3 CTPOst Ka- BN '
KiX 160 KOMIoHenToB o0iero HastadeHus (Gpabpruku, poyT-1poLeccoprl U T.4.) Obs3arenLHO

2 | Bosmosknocts ynasennoi 3arpysku [10 na ysen OBs3aTeNbHO

B 3arpyska/upgrade TTO na orzesbHbie MOY/IH 6¢3 niepepbiBa 'rpa(ﬁuxa . “OBs3aTeNbHO |
4 | 3arpyska/upgrade IO na otaenbHbIe MOgYaH 6€3 nepe3arpy3Ku BCEro CeTeBoro SJleMenTa OGa3aTebHO
5 | Orcyrersue denomena HoL (Head-of-line blocking — Gnokuposka nauana crpoku) wis Tun | Obasaresnbio

1,2,3 |

a) MyuKmonanbHbie TPeGoBANMS

Il POTOROJILI HCPE/iavi JIAHHBIX L mﬁl e
-— — — — — . | ] 2 - 3
1 IPv4 OGsizarenbhio |+ | + |+
2 IPv6 | Obszarenbno |+ | + | b |
3 MPLS xommyTaiims Obszarenpiio |+ +[]|
| L2 Kommyrauust Nt e i IO S o P et et _ i b ]
I |[Tonnepskka cranpapros 802.1Q (VLAN) O6s3arenbHO + o t:
2 [Mopneprxka cranaapros 802.1ad (Q in Q) O6sizatenbio |+ | + ;i
3 [Provider Backbone Bridge IEEE 802.1ah OnuuoHaibHo | 0 0 0
4 |[EEE 802.1d (Ethernet Bridges, STP) O0si3aTenLHO t + +
5 [JEEE 802.1w/s (RSTP, MSTP) Obszareapno |+ | + | + |
6 [IEEE 802.1ag/Y.1731 (Ethernet OAM, CFM) | Obszarenptio |+ | + | +
7 Shortest path brideing MAC (SPBM) TEEE 802.1AQ |Onumonanpiio| o | o | 0 |
Peanu3zanust MexauuimMoB arperaumun lpl['jllllct:l\'ll.\' HHTCP-
__ teiico _ ; i R AR el i T L
1 ['Iouucp}[{x\a LACP [IEEE802.3ad] ¢ BO3MOKHOCTBIO BIJHOHE (oo 0o o 4 i i
st B LAG 110pTOB C pasiiMiHbIX KapT Ll ]
2 [Momnepskka mnporokonos Multi-chassis LAG, multi-chassis 0 .
: o s ; - MUHOHILHO | - 0 0
APS, multi-chassis ring, multi-class MLPPP, ECMP ]
3 l_lon,ncup}mca arperauin he metee 4 MHTCPEeHcOB B OJIMH JIOTH- b aTEiLiD I i i
HECKHIT DN T T
4 :Ifgél{iff}[(m koMmmyTtaimi MPLS Ha arperupoBaHHbIX HHTCP- - — 4 L 3

e =
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[Iporoxoas IP mapmpyrusaunu i e

| |OSPF v2 [RFC2328] OGsi3aTesblo 4 ol O
2 (OSPF v2 TE extensions [RFC 3630] Obszarensio | + 5 __f_
3 OSPF v3 [RFC2740] Oﬁﬁﬁn‘em,;;o p. 0 el

| 4 IS-1S [RFC1195] Obsizatesbio |+ - :__-*-_
5 [[S-IS for IPv6 [REC 5308] OG;lt;a’rciumU ;| |t +

6 BGPv4 ¢ nopiepiakoi MyabTHNPOTOKOIBLHLIX p’\uunpumn

[RFC 4271}, [RFC 2858] O6szareanto |+ + +
7 [Mosepska ne menee 4 mapupyros ans Multipath BGP O6s3aresLHO - + +
8 [Boicrpoe yranenne BGP mapuipyra npu nponananun us 1GP

next-hop’a kak juist IPv4, tak u st VPNv4 mapuipyros (Next O0sizarennio -+ t t

~_[Hop TrackinSTPg) b e Y
9 |HezapHcHMOCTh BpEMEHM CXOAMMOCTH OT Kojmyecrsa BGP _
vapipytos (Prefix-Independent Convergence) st IPv4, IPV6, Obs3aTe/bHO - - +
VPNv4, VPNv6

10 | loxnepskka BO3MOKHOCTH OJHOBPEMCHHOIO HMCMOJIL30BAHMS

L2 u tepmunuposative L3 cabunrrepdeiicos Ha oanom pusntic

ckom mopry (1.2 VPN to L3 VPN instance) 6e3 Qpuanicckux s o f 4 i
1ETCIb _ NUUIRR: U 1N 5 ) -
11 [Tojulepkka MEXaHW3MOB QHOHCHPOBAHMS JIYMLICIO BHEIIHEIO oo oo o ] i
BGP mapuipyra (BGP best-external) ' R et
12 [Momaepxka VRRP | O6gsarcabno |+ |+ |+
| 13 [[osnepaka v4/v6 Dual Stack Obsgsarensho |+ + +
___ [TDM/ATM : i i g 5
1 ATM IMA in chSTM-1 (termination) _ Obssaresbtio | - el A
2 |JATM VP and VC switching Obszatenpho | - | + +
3 lllopnepskka ATM OAM OO){SdlCJII;][O 1 |4 B +
KoMmyTamig HaKeToB Ha ocnose nporoxoia MPLS ¢ nojt
| mepxxoii mexanusmos Traffic Engineering 8) sed 2 oyl e i)
| [Dynkunu LSR (MPLS P-mapiupyT n3a10pa) [RFCSOJI] O6s3aTENBIO b el
2 |dynukunn LER (MPLS PE-mapuipyrusartopa) [RFC3031] Obssarenpno | + | + | +
| 3 |[Iporokon LDP s pactipocTpanenus MCTOK [RFC3036] “OGs3aTeNbHO i s e
4 [BGP/MPLS IP Virtual Private Networks (RFC 4364) Obsizatenpuio |+ | + | +
~ i X = e : )
5 {[l(pli)cr(;t(ézlmjl’ juia pacripoctpanetinsg merok MPLS [Pv4 VI N_Oﬁsr;zrfn)uo _:_ %_ _____+_I
Mporokosn BGP extensions juts pacnpocrpanenus merok MPLS| -
b []’]:\)xé V}ig‘l [Rl"c4()>9-| i ek & ] OOSI.Z_%fl-’_I‘.CIIbIIO- r |1 r 4
7 [Momnepsxka Inter-AS omun A, B, A-B, C ansn MPLS VPN E — ] ) %
[RIFC4364] (S A |,
8§ IMPLS Traftic LI'l“IHLt]II“I“ (MPLQ TE) O6szarenbno |+ | + | + |
9 [[porokos RSVP ¢ pacumperusimu ais MPLS-TE [RFC 3209] | Obsasareiblio | -+ H ol ¥
10 IDiffserv aware MPLS-TE [RFC4124], [RFC4125]. [RFC4126], _
O6s3aTCNLHO - - +

|[RFC4127], [RFC4128] -
11 MPLS-TE pacumpenust st nporokonos OSPF u IS-IS.
[RFC3630], [RFC3784]

12 IMPLS-TE pacunpenust juis nporokosios OSPF u IS-IS jus

QOos3arelinLHo { b -+

[Pv6 [REC 5329] [RFC 6119] Clismamen, T LR *F
13 Bosmoxnocts paGorel npotokosos IGP MapupyTH3aunu 10+ e oo I I +
~_epx MPLS-TE Tonneseii. MPLS TE Forwarding Adjacency ==L oA Ok
14 ILayer 2/3 VPNs (E-Line, E-LAN, E-Tree (VLL, VPLS) . : >
__IPK}{?I’N)) QGs3arensHO +__ _l'_ _*
15 Mepapxuuecknii VPLS unu H-VPLS (MPLS Edge or QinQ B & 4 1 4
Edge) I S oo 95 0 15: 10 1 DN
16 PW over PSN (SAToP/CESoPSN, ATM) | Obssareapno |+ | b | 4|
17 [Moanepikka MEXaHWU3MOB 1IPEIBAPUTEIBHON  YCTAHOBKH  pC- I g i
. 3CPBHBIX MPL.S-PW (pw redundancy) Oﬁxjifﬂ I:”_O___ AL 0 O Y SO
| 18 MPLS Fast Reroute (FRR) 1:1 facility backup QGszarenpnio |+ | + | 4+
19 [LSP path protection Obszarenwtio | _+ | + | + |
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20 [Momneps:xka coobuenuii o cratryce MPLS-PW (status TLV) Q6s3aTenbHO + +
21 [Mogpep:kka mMexanuzmor OAM npu opraHuzaluu MyJibTHCEr-
o O6szaTenbHO - - +
meHTHBEIX EOMPLS TyHHeneH
22 [Monnepikka nporokosa pacrpocrpanerus metok 1o BGP (BGP
Scnd-lf)abel) [acho?]p poctp Obmsagensie | 4 | + || +
[Iporokoibi, obecneunsaiomue padorocnocodnocts IPv4 |
Multicast
l PIM-SMv2 [RFC2362],[RFC4601] O6a3aTeNbHO - . +
2 (DynkuuonansHocts PIM-SM RP ObszareisibHO - o +
3 |Anycast RP [RFC4610] Obsi3aTelIbHO - + =+
4 PIM-SSM [RFC4607] Obs3aresnbHO r + +
6 MSDP [RFC3618] OGsi3aTesibHO - + =F
7 [IGMP snooping Obs3arenbho | + O 0
8 [IGMP v2 Ob6s3arenbHo |+ ) 0
9 [IGMP v3 OOsizatenbHo | + 0) 0
O6mmne TpeboBaHHs 0 NPOH3BOAHTEILHOCTH H MAaCIITA0OH-
POBAHNIO
1 Konnuecteo mapuwipytos IPv4 FIB Ha ciiot / Ha yeTpoiicTBO He menee wir. | 10K [16K| 1M
2 [Konuuecteo Mapuipytos IPv4 RIB na cior / Ha ycrpoiicTBo He meHee miT. | 20K |32K | 4M
3 |Konuuectro mapuipyroe VPNv4 na ciot / Ha ycTpolcTBO ne menee wr. | 10K | 16K 512K
4 [Konunuectso mapupyros IPv6 FIB Ha cnot / Ha ycrpolicTBo He menee 1T, | 200 | 4K |0,5M
5 [Konuuectso mapupyros IPv6 RIB Ha ciot / Ha ycTpoiicTBO He mcHce miT. | 5K |10K| IM
6 [Konuuecteo mapupytoB VPNV6 Ha ciioT / Ha ycTpoHCTBO He MCHee LUT. r r (250K
7 |[Emkocte MAC TaGnui Ha cioT / Ha YCTPOHCTBO e menee wT. | 7K | 7K [350K
8 IARP cache He menee wr. | 4K |1,5K|256K
9 [Konuuecteo LSP ne menee wr. | 2K | 2K | 30K
10 [Konnuectso LDP session He menee wir. | 100 | 100 | 300
11 L2\L3VPNs He menee mit. | 512 | 2K | 5K
12 Konuuectso Next-Hop merok MPLS He meHee wit. | 1K [1,5K] 20K
13 [Bce chaoTel ans YCTAHOBKM JIMHEHHBIX KapT NOJKHBI MMETH
O/IMHAKOBBIE MapameTphbl MPOU3BOAMUTENLHOCTH. YKa3aTh MpO- N—
M3BOAUTENLHOCTE Ha clioT B Mbps 1 Mpps 6e3 nepenoanucku '
Ha MONHOH CKOPOCTH NOPTOB
14 [YkazaTh npou3BOAMTENLHO Ha wiaccu B Mbps u Mpps 6e3 re-
PETOANMCKH Ha TIOJTHON CKOPOCTH IOPTOB (CymMMa 110 BCeM|  YKasaThb
nopram IN)
15 [Konu4ecTBO IMOJUIEPIKHBAEMBIX HE3aBHCHMbBIX TabnuLU Map- sennai | e el o
wpytuzauuu (VPNv4)
16 [Konuuecteo IGP npoueccos Ha coT / Ha YCTPOHCTBO He mcHee uT. | 32 | 64 | 128
17 Konuuecteo ACL L2 /L3 / L4 na ycrpoHcTBO He MeHee iT. | 512 | 1K | 50K
18 MakcumaibHOE KOJMYECTBO Jioruueckux uHrepdeiicos/VLAN o
Ha 1accH
19 MaKCHMfU'[bI-iOC KONHHYCCTBO Jlorudeckux uHTepdeiicor/VLAN we menee wr. | 640 | 1K | 4K
Ha JTMHEHHYIO KapTy
20 MaKCHM&HbIIOf KONHHECTBO JIOTHHECKHX uHTepgeiicos/ VLAN sxenss e | sao || mel| ar
Ha usnueckuil uurTepdeiic
Peannzanus MexaHH3MOB OTKAa30yCTOHYHBOCTH [ ) 2
1 | l'opsiuee pezepBrpoBanye ONOKOB MUTAHUS Ob6s3arensHO + + +
2 | I'opsiuee annapaTHoe pe3epBUpOBAHHE MOLYJIEH yrnpasieHus T ) o &
M KOMMYTaLHH
3 | BGP gracefull restart [RFC4724], [RFC4781] Q0s3aTennLHO - 0 +
4 | BGP Non-Stop-Routing Obs3arenbio - 0 +
5 | OSPF gracefull restart [RFC3623] O6si3aresabHO - 0 +
6 | OSPF Non-Stop-Routing Obs3aresbHO - 0 +
7 | LDP gracefull restart [RFC3478] Obs3arenbHo - 0 +
8 | LDP Non-Stop-Routing O0s3aresbHO . 0 £
9 Obs3arelibHO - o =

PIM Non-Stop-Routing
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10| Mosuiepxika BFD. Ykasars, 14 KakuX NPOTOKONOB peanuso- | - ..
o 053aTCIILHO o + +
11| lHomnepsxka ISSU (in service software upgrade). Vkaszars |
. Bo'mq}t{malc Ol‘pal_iHSlCi{HH > : O6H3a'rcm,|_10 ) ____: i B
12| Pazpenenue Control u Data plane Oobs3arcibio - T +
13| Moaynsuoe ITO (ykasaTh riry6uHy MOAYALHOCTH — TPYTITILI T
MPOLIECCOB MK [IPOTOKOJIOB, OT/IEJIbHBIE MPOTOKOJIbI) o .
14| Ceresas Bupryanusaums. Bo3MoxHOCTb 0ObeAMHEHHMS Tie-
CKOIBKHX LIACCH B BHUPTYaNbHbLIH OTKa30ycTOHUMBLIN Kia- | ONUMOHANBHO | - - O
\ crep |
15] Ceresasi  pupryanusauus. BO3MOKHOCTL HCIONb30BaHUS
obopy/loBatusi B KauecTBe YAAIEHHOTO BBIHOCA MOPTOB ¢ | Onumonaiptio| o | 0 -
|| ofpasoBannem eIMHOMN JIOPHYECKOI CYLHOCTH YTIPAB/ICHUS 1l
TpeGosanusi 110 6C301ACHOCTH ' - l - i
1 | lNpejnaraemoe 060pyLOBAHUE JIOJGKHO HMETH I[OIVICPIKKY Onucarn
| 3auTh OT BHCUIHHX aTaK MEXaHH3Mbl | )
2 | Ilpearacmoe  o0opyHoBaHMe  JIOJDKHO  TMOJUICPIKUBATD
(yHKUMONAN  NpOBEPKM  ajpeca  ornpasureis  naxera | Obszarennho | ¢ r +
(Reverse Path Forwarding check). -

3 | lopjiepskka MEXaHu3MOB 3alIMTBL MOJYJIA y[Ide.I'ILHH}I OF L evensnaiin. | - .
| Buemnux atak (control plane policing) L4 .
4 | Switch Port Analyzer (SPAN) sessions (Local, Remote, En- Obmaeiins: |+ 4. s

|| hanced) L
5 | Storm-Control Protection ObsizaTenbio |+ t !
6 | MAC-based filtering Ofsizarenpno | + | + | + |
Tpebosanust no QoS (Quality of Service) SRR e L T
1 l[pHO]‘)HlCI‘IIdH ouepean (Strict Priority) na Beex mucp(bcu-
cax BKJIIOWas arperupopatnic He Menee 2 (umu jon. npu- | Obszarensuo | -+ t *
|| opuresauus suyTpu strictpriority) - ) ' -
2 | Hoanepxka Diff-Serv mouenu QoS Obsizarensiio |+ | + | 4
3 | Ipanysspuocts policing 1o 64 Kbps juist BXOASIIETO U MCXO- Ceasins | 2 - a8
|| nsutero Tpaduka o il | 11 L P
4 | Knaccudurauus, mapkuposanue, policing, nocraHoska B s — ; &
ouepesb, Connection Admission Control | -0 B LN e
5 | Moaneprxka knaccuuraunu 1o ACL, IP Precedence, DSCP, O6ssarennio |+ i {
| | MPLS exp, VLAN TAG i . B ]
6 | Texnonorust obciy:KHBaHWS oOdepeliei, no3sojsiowas ra-
PaHTHPOBATDL TIONOCY JULs Pa3HbIX KJIACCOB Tpauka Ha BCex
nirepdeiicax BKJIOUAS arpernpoBanHbie U jorudeckue (06- | Obssarenwio |+ + +
cnyskusatoime otaeibibix VLAN na untepdeiice ¢ 802.1q "
TCrHPOBAHHCM) o a3 s
7 | WRED (Weighted Random Early Detection) " OGs3aTeIbHO. _+ t +
8 | TToanepka yenyrn SLA s TDM, ATM, Ethernet PW na |Onucars mexa-| . :
ceru end-to-end HI3M KOUTpOIY Yk
9 | Texnonornu orpanuueHus MOIOCH nponycxaunn Pollunu
JUIsl PastibIX KIIACCOB AU BXOAALLCIO/HCXOIANIEIO TpaduKa oS |+ * %
na Beex Tunax unrepdelicos BKIIOUAs JIOFMHUCCKUE W arperu-
_posatiibie i . S A
10| Ilo Bcem cosjiaBaembiM juist oGCay:KuBaHus Tpaduka ouepe-
aaM na uurepdelicax Jlo/mkHa ObITL BOSMOXKHOCTL 0TOOpa-
JKEHHUS CTATUCTHKH rno KOJIMYECTBY nepenan- | Obszarennio |+ 4 i
HBIX/OTOPOIIEHHBIX MAKETOB H 1O TeKyllel 3arpy3Kke KaxaoH
| oucpenn ) b N | R —
11] Jlng  texHonoruit  orpaHd4eHUs  [10JIOCBl  1IPOMYCKaHHs
Policing u Shaping jtomkiia ObITh PEANH30BAHA BOSMOMKHOCTb | (oo oo * i
orobpaskenusi  CTATUCTHMKM  TO  KOJIMHMECTBY — Tepejiarl-
HLIX/OTOPOLICHHBIX [TAKCTOB W 1O TeKYUICH 3arpyske [ DR R e R
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12[ CBR, VBR, UBR+ and UBR ATM traffic classes. O6ssaresbiio | - | + | +
13| Egress Low Latency Queuing (LLQ) ObGsasaresibio |+ t &
14| Iomepkka ne menee 8 Class of Service (COS) na ceru end-

- ( ) Obszarensiio |+ + +
to-end | I
15| Ykazars KOIMYECTBO ouepe/ied Ha MOpT/CnoT/yeTrpoicTso | Ykazars
16| Ilopnepaka TWAMP, nporokona AByXKaHanbHLIX aKTHB- | .
i - . . 3 Obs3arennio + + +
Hbix u3mepennii (RFC 5357, RFFC 5938) "
L [FRoadmap: " = &% 5
|| Ilpexocrauts nn asBUTHL nIpeaiar =
pel UTaH pa3BUTHs npeajaraeMoi auneldku oo O6szatemsno | + £ '
pyJloBands na 6mkaiime Tpu roaa i

« + » - o0s3aTenpiple TPeOOBAHMSL,

« - » - He o0sa3arTesbble TpeboBaHUs,
« 0 » - ONUHOHAIbHBIC TPeOOBaHUS;
« r»-roadmap 2015r.

i}) 'f‘pci’;:m:mm; K CHCTeME yipaBens

o llapame rphl i p_L_i'_Olmuuc
YIIl‘.l.lll.rILI]IIC )’3.[!‘1]\1[[ L I wull
chop nudopmalu o houd)m “ypauuu ¥ cocTapa 000pyaoBaHus (invemmy management) | obsgsarenpHo
coxpariciue/3arpyska kondurypanuu ysinos (Restore/Backup management) o0g3arenbHo |
ABTOMATHUCCKOC COXpaliCHUC Koturypauuu - | obszarenbno
yrpasiaeuue O 6e30M1aCHOCTBIO yaiia (Security management) _00s3zaTesIbHO
cOop cTaTHCTHKH U U3MepeHue napamerpos (Statistic/PM collection) ] obs3atenbHo |
cbop asapuiinbix coobuienuit (Alarm surveillance and policics) 00s3aTeNLHO

nacrpoiika u koudurypauus ysios (Element manager)

apromaTHueckoe obuapyskenue U nobdassenue ysjos B CY

| 0bA3aTesIbHO

00A3aTEIBLHO

Yumlmclme CCTRLIO

~ oTpaxkenune PU3HUCCKOH TOTOJIIOIMH CETH

ONUEHOHAILHO

__oTpazenune cereBoii rononoruu (LSP)

| obs3arensio

ceresoii commissioning (Tunnels, MPLS, LSP)

‘ods3aresbHO

network provisioning (GRE/MPLS paths, koHdurypauns nomenon mpulpymsamm
OSPI‘:’]S-IS!BGP U T )

o0a3arebHO

o0s3aTeNILHO

I\O}JPLJIHIIHSI COoOLITHH

Vllp‘l BJICHIIC CCD BIHCAMI

o0 ABATEIILHO

| asapuiiipiMu coobLUCHUIMK 1 npoGiemamu (Service alarm and state cause) 063aTENBLHO
TOLIOIOTHHU ceTH (service topology map) _0bssaresbHo
service assurance | obszarenbiio
__service provisioning (VPLS/VPRN/H-VPLS/VLL kondurypatmi) | obssarensho
service templates and policies _0bs3aTebHO
nosnbiit Policy Management (kondurypauns QoS, access filters po]u,y, routing and o0s3aTeNILHO

|__protocol policy, service statistics and alarms)

oroGpaxenue craryca tekyuiero curnana TCC(Takrosoit Ceresoii Cutxponnsariim)

_BbICTaBjICHUE U OTOOpaKEHNE IPUOPUTETOB HeTounukos TCC

| obazareinbho
00sM3aTCALHO

KOHTPONL Bhinonienus yeayru SLA s cepsucos TDM, ATM, Ethernet PW Ha ceTH
end-to-end

QUIIMOHATIBHO

HHCTPYMEHTapUil JUlsl TECTUPOBAHNS CepBUCOB (B pamkax nojuiepskkn OAM na obopy-
JOBAHHK)

o0asarennio

C'I‘E]IIJ]_EI]‘JTIII)[L unrf.ptl)mcm SNMP COI{BA, SOAPIXML WL JUISE HITTer pmmu ¢ cHC-
Temamu ynpasicHus sontnunoro tuna (OSS/BSS) apyrux npoussoiuTenci, BRiuovas
NIOSS (NetCracker) 1t NGSA Comarch -

o083aTENBHO

BO3ZMOIKHOCTL MUTPALIMK M B3AUMHON 3aMEHbl Y37I0B, OTHOCAIMXCS K PasHbIM THIAM I
YPOBHAM Zl['pCI"é'lLLI-Il'lf'rﬂ()(.:'l'ylla B CMCUIAHHBIX pClllC[lI15IX, Oes Hapyuctns nejJocrnocTH
YIIpaB/CHHUS

00s3aTENBLHO

Lo e

W TR
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cereBble 2eMenTbl cropoHHMX mnpoussoaurenei (GNE - Generic network element, | o6s3atensHo
00061IEHHBIN CETEBOM JIEMEHT), KOTOPBIMUA MOKHO YIIPaBJISTS 10 npoTokosy SNMP

JIns GNE nosmkHa NOIIepKHBAThCA clieyiomas (yHKLHOHAIBHOCTD!

pa3MellleHHe Ha KapTe TONOJIOIHU CeTH 00s3aTeIbHO
orobpakeHue cocTosinks ycrpoiicTea (up/down) 0053aTeNBEHO
oToOpakeHHe COCTOsIHUS coeiuHeHui (up/down) o0s3aTenbHO
HacTpoiika 31emeHTa ¢ nomoiusio CLI ckpuntos obs3aresbHO
c6op TpeokHbIX coobeHuit (SNMP Traps) 1 oro6paskeHne Ha MOHMTOpE oriepaTopa | 06s3aTelIbHO
cOOp CTAaTUCTHKH M0 TpadHKy Ha MHTep(elice 00s13aTeNIbHO

¢) ®uznveckHe napamMerpsl 0060pyLOBAHUS
KoHeTpykTHB npeanaraeMoro 060pynoBaHHs JO/IKEH UMETh UCIIOJIHEHHE, TIPEIHA3HAUYCHHO® T Kpe-
miieHus B 197 croiiky/ukad ¥ UMEThb riyOHHY:

Tun 1 He 6osee 300MM ¢ HeoOCITyKHBAEMOH 3a/IHEH YaCThIO
Tun 2 He Oonee 600MM ¢ HeoOCTYKMBAEMOH 3ajIHEH YaCTEIO
Tun 3 He 6osee 1000mm (sxenatensHo 800mm)

YyacTHHK 0053aH NpefocTaBUTh UHPOPMALMIO TIO pacyeTHOMY (JUls annapaTHoii kougurypauun 060-
PYIOBAHUS) ¥ MAKCHMMATBHO BO3MOKHOMY TEILIOBbIIENEHHUIO (P MaKCHMAalIbHON KOH(HUrypaunn 00opynoBa-
HUS).

[Ipennaraemoe 06oOpyJOBaHUE JOJKHO OCTAaBAThCs pabOTOCTIOCOOHBIM B IIMPOKOM AHAla30He TEMIIe-
paTtypbl okpysKarolei cpeast: -40 °C ... + 65 °C (s Tun 1,2), npu OTHOCHTE/LHOM BIAXKHOCTH 5+95%; U1st
Tun 3 onyckaeTcs quanasoH Temreparyp +5 °C...+50°C

Bce o6opymoBanue J0/DKHO UMETh JISTKHI JOCTYN K HHTepdeiicHoi naneau obopynosanms, KOTopoe
JIOMKHO UMETh KOHCTPYKTHB NMpeAyCMaTpUBaloLiuii GeICTPYIO 3aMeHy riat B ropsadem pexume. [loaxosume
nuTepdercHble Kabenn He HO/DKHBI NePEeKPhIBATE JIMLCBYIO NaHEeb A o0ecneyerts 3TOro napamerpa.

d) TpeGosanus x CHHXPOHN3ANMH
Texuuueckoe pelieHre JO/DKHO obecrneunBaTh BOZMOMKHOCTL Paclpele/iCHUe CHIHAIOB CHHXPOHU3A-
LMK OT LEHTPAILHOTO y3na cetd Mobile Backhaul k 6230BbIM CTaHLIMSAM C KAUeCTBOM HE Xyike TpeOyemoro B
cyuiectsyrommx crangaprax cere GSM u 3G/LTE.
O6opyaoBaHH1e CeTH JIOJKHO MOIISP/KUBATE CIIEAYIOINE BUABI CHHXPOHW3ALIMHU:

cunxpoHHblil Ethernet (ITU-TG.8262) 0093aTeIbHO
nporokosn Precision Time Protocol (IEEE 1588v2):
peskum Boundary clocks (BC) - Bce TUIIBI y3710B 00s13aTeNIbHO
pexxum Transparent clocks (TC) - BCe THIIBI y3710B 00s3aTe/IbHO
peskum Ordinary clocks (OC) - Bee TuIibl y3/108 o0s3aTenbHO
noanep:kka anropurma BMC 00s3aTesIbHO
free-run u holdover 00s13aTenbHO
Haauuue BHelHel cunxponusauun T3/T4 (2M6ut/2MI'n) uis y3nos tuna 2-3 obs3arenbHo
110/1ACPIKKA afIalITHBHON CHHXPOHM3aLHH rosepX nakeTHol cetn (ACR) OMIHOHAIBHO
CereBas cuctema ynpasieHus NMS no/pkHa no3sonsith 0ToOpaXkaTh CTaTyChl Cy- | 00s3aTe/IbHO
LIECTBYIOLIEH CHHXPOHH3AUNH, a TAKIKE NIPHOPUTETHI HCTOYHUKOB CUHXPOHHW3aLIMH

O6opyaoBaHHe JI0JUKHO obecrieYnBaTh Caeayomue TpeboBanus K KauecTBy CHHXPOHH3aLMH, BKIKOYas
TpeGOBaHUs K YaCTOTHOM U (a30B0ii CHHXPOHU3AIMH, B 3aBUCHMOCTH OT CUCTEMbI MOOHIBHOM CBA3H:

Cucxorc Ilorpemmnocrts
MOOHJILHOI] il ¢ Iorpemnocts dasbl/BpemMenu Cebliika
YACTOTHI
CBSI3H
3G +/- 50 ppb Her ETSI TS 145 010, Sec. 5.1
(100 ppb mns nuko-BTS) |Jla, B cyuae Bpemennoro Beipasiu- | ETSITS100 594
BaHus paguokaapos (B12-POI)
LTE TDD/ +/- 50 ppb +/- 1,5 MKCeK MOrpelHocTs (assl ETSITS 136 104,
Section 6.5.1

LTE FDD ETSI TR 125 912,
adv Section 13.9
LTE FDD +/- 50 ppb Her
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Cucrema
ITorpemmuocrs '

MOBILILHOI Iorpemnocrs pasbi/Bpemenn CepLika
| YACTOTEI
: CBSI3H Ll Co ) il e
‘ CDMA/FDD | +/- 50 ppb Her

e) TpeboBanug o ICKTPONBETALHIO
[Toctrasnsiemoe 00OpynoOBalne JOIDKHO HCMONL30BATL MIEKTPOCHADKCHNE CHCTEMbI B JiManasone Ha-
npsorennii -40...-60V no nocrositioMy Toky (DC). [Ipu peanuzauun npockra j1ojskia ObiTh npejycmMoTpeHa
JIBYX JIYUEBAs CXCMA BKIIFOUCHHS CHCTEMBI DJICKTpocHadKeHUs.
Yuactuuk 06s3aH npefocTaBuTy MHPOPMaUMIO 10 pacyeTHOMY (ISt arnaparHoii kondurypaituu 060-
PYAOBAHIHS) H MAKCHMAILHO BO3MOYKHOMY SHEPronorpedieHuio Juist 000pylosanus (11pH MAKCUMAallbHOH KOH-
Qurypaimu odopyaosanus).

8. CosBmecTnmMocTh €O CTAIAAPTAMI

[-]pc,ﬂﬂElFaOMOC OGOPYLLOBEII'H’IC JOMMKHO COOTBCTCTBOBATL OCHOBHLIM CTatjiapram OTpaciid. B uyacrtHo-
cri, TpeboBanusm Juis pelnenni Ha ocHoBe Textonoruu Ethernet - crmenmdukanmii Metro Ethernet Forum,
srmouas MEF-22 (“Mobile Backhaul Implementation Agreement”, ssapn 2009). a rakie apyrum 10KymeH-
tam MEF/IEEE (MEF Abstract Test Suites — MEF 6, 8, 9, 10, 14, 17, 20). s MBH cereit na ochiose MPLS,
gyunamenransibiv seasercs «IP/MPLS Technical Specification 20.0.0» u Bce QOKyMCHTBI, Ha KOTOpbIC OH
ceniaeTes. Pewenus na ocuose texuonoruii TDM, ATM, MLPPP u IP-VPN noszkno coorsercrsoBath Hau-
pakueinm crangapram 3GPP, 3GPP2, IEEE, IETF, [TU-T v unbiM, yNnoMHHABIIMXCS B JIAHHBIX TCXHHYC-
CRKHX '['pCGOBE]HH}IX.

9. TpeGosanust K 0THeTY 10 IIPOBEACHHDIM TECTAM

s b e iTpebonanie 3aKa3UNia Coorsercrane IIpumeuanne
~ 9.1 | Oryer 1o TeCTHPOBAHMIO BEACTCS 110 KAKAOMY HANPABICHHIO. .. N
g | B OTUCTC JOMKIO OTPAKATLCS UE/Ib, CXEMA BKIIOUCINA, BXO/L-
HBIC 1IAPAMCTPbI H PE3YJILTAThl TECTOB. ) gl
OueHka pe3yJibTaTOB MNPOU3BOAMTCA 0€3 NBOSKOrO MOHMMAa-
93 |Hws. [Ipy yacTHYHOM TIOATBEPKACHHH 3asBiieHoro (QyHk-

uonana, noapobHO ONUCLIBACTCS B KAKOH MEpe WIET pazniu-
3 HHE.
9.4 | OTucT BLITOMHSETCS B ABYX OK3CMIIApaXx.

B oruere nomkipl ObLITH MPEJIOCTABICHBI PEKOMCHIALMH TIO
9.5 | HCIOJIBL30BAHMIO TECTHPYCMOro 00OpYHOBaHUA C YKa3aHHUCM
OrpaHuyuCcHuii

it i e
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Coaepxanmne:

Baenenue

TpeGosanus K MOCTABIIMKY/TIPOM3BOAUTENIO (Y YaCTHHUKY)

TpeboBanus k TecTaM

TpeGoranus k 060PYIOBAHUIO

Ilepcuens QyHKIMOHAIA BEIHOCHMOTO HA TECTHI B 11aGopaTOPHBIX U PEAILHBIX YCIOBUAX
IlepeyeHh MEXaHUYECKHX HCIIBITAHUH HA 000PYA0BaHHH

[Tposepka QyHKIIMOHATA CHCTEMBI YIIPABICHUS 1 MOHUTOPHHTA

TpeboBaHus K OTYETY 10 POBEACHHBIM TECTaM

il v Lh i LN
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Texnuueckoe 3aJaHNe HA TeCTHPOBaHHe pagHopeielinoro 060pyaoBanusi ¢ UEIBIO
u3y4eHHs: Texuuueckoro gpynxuuonana nossix IIPPJI
JIJISE BO3MOZKHOI0 HCIMOJIL30BaHMs HX HA CeTHAX
O6mecTBa ¢ Orpannyennoi OTBETCTBEHHOCTHIO
«UNIVERSAL MOBILE SYSTEMS»
NpHu paclIHpenuy WK MOJCPHU3ALHH

1. Beenenmne.

Jlannoe TexHHUECKOE 3a7aHue SBIseTca oOUwMM 1 TpebyeT YTOUHCHHUS W ACTann3ally Ha 3Tane roaro-
TOBKHW COTJIALLUEHUS O 110CTaBKe 000PYA0BaHHS HA TECTDI.

000 «UMS» (masiee 1o TEKCTY «3aKa34nK») OCTaBISeT 3a COOOH NMpaso BKIOUATE AONOIHCHHS H HIME-
Henus B TEXHHUECKMX TpeGoBaHusX, creluuKaniy paboT W CPOKH HX MCHOJIHEHHs B TpoLecce MPOBCACHHA
TeCTHPOBAHMA U KOHCYJIbTALUH ¢ MPOM3BO/IUTEIIEM 000PYN0BAHUS PPJI (anee no Tekety «Y4acTHUK»).

PacnipocTpaHeHHe JAHHOTO 3anpoca M MPUHATHE MPEIOKCHUH HE HANaraioT IOpHAHUECKUX o0s3a-
renbers Ha 000 «UMSy, U He OrpaHHYHBAIOT NIPABO BECTH NEPErOBOPbI B COOCTBEHHBIX MHTEPECaX ¢ No0bIM U3
Y4acTHUKOB.

B pamkax aaHHOro TeXHUYECKOro 3a/iaHus Y4aCTHHKY 1PEIaracTCs MpefoCTaBuTh Ha HPE/UIOKCHHIC 1no
npenocrasieHuto obopynosanusa PPJI juist mpose/ienus TECTHPOBaHHA B 1aGopaTOPHBLIX U peabHbIX YCIOBHAX Ha
cOOCTBEHHBIX IJIOLIAAKAX U 00BEKTAX.

PesynbTaThl TECTMpOBaHMS OyHyT y4dTBIBATLCA TIpU TIPOBENCHHM TCHICPA BHIOOpY TOCTaBILU-
Ka/npou3BoAMTENs 0GOPYIOBAHS JUTA TPAHCTIOPTHON CETH COTOBOH oBMIKHOM paguoTtesedonHoi ceazu OO0
«UMS». IIpu mpoBexennn TeHAepa HA IOCTABKY 000pyI0BaHusI Tpancnopruoii cern, na ofopyaosanue
KOTOpOE He TeCTHPOBAJIOChH, OYAYT HAYHCIISITHCS 6anibl oT 25 no 50% co 3makom Mumyc.

TecTHpOBaHUE IOMKHO MO3BONUTH B ajibHEHLIeM BbIOpaTh THII o6opyaoBaHusi, CrOCOOHOIO Y/IOBICTBO-
puth norpebnocTn OO0 «UMS» npy paclIMpEHUH UITH MOJICpHU3ALIMH PPJI cern.

B paMKax npejuIoKeH s Ha TECTHPOBaHHE Y4YaCTHUKY HCOGXO/MMO 1PEOCTaBUTL U cornacosats ¢ OO0
«UMS»:

- neTanbHyIo cnieuuduKkanuio 060pyI0BaH!s NPeiaraeMoro Ha TeCTHpOBAHNE;

- CpOK nmocTaBKu 000py0BaHKs Ha TECThL

- YCIIOBHS TIOCTABKH;

- T1aH NPOBE/IEHHS TECTOB C YKa3aHHUEM OTBETCTBEHHbBIX MCMOJIHUTENIEH U CPOKOB NNPOBEACHHS;

- TpeQoBatius 110 TECTAM;

2. Tpefopanusi K MOCTABIHKY/IPOH3BOXUTEIIIO (YuacTHHKY).

TpebGoBaHue 3aKa3qHKa COO0TBETCTBHE [Ipumeuanne
VuyacTHHK JOJKEH OBITh MPOM3BOAMTENIEM 06Opyno-
BaHHs, 1100 OpHMUMATIBHLIM MPEJCTABUTE/IEM KOMIa-
2.1 | yuu npoussoauTesst 06OpyAOBaHKUS 0CTABIIAEMOrO Ha
TeCThbl C MUCHMOM, YIIOTHOMOUHBAIOUIMM CaMHUM I1PO-
M3BOJIMTEJIEM MPENCTABIISATbL HX HHTEPEChI Ha TCCTaX.

V4acTHMK CaMOCTOSTENLHO MMPOM3BOAMT BCIO HEOOXO-
2.2 | aumble Tpoueaypsl MO MOCTaBke OOOPYIOBaHHMS CO-
FIacHo 3aKoHOAaTe beTBY Pecybnuky Yibekucran.

YyacTHUK JOJDKEH MpeloCcTaBUuTh crenraiucTos AJid

23
NpOBE/ICHMS TECTOB HA BECh NEPHOJL TECTUPOBAHHUA.

VyacTHUK JIOJDKEH MPOBECTH TPEHUHIH CO ClICUMANH-
2.4 | cramu OO0 «UMS» B 00BEME JOCTATOHHOM UL NPO-
BEJ/IeHUs TECTOB.

VyacTHUK [JOJ/DKEH TPEAOCTaBMTh [U1aH  PasBHUTHS
2.5 | npeanaracmoil nuHeliku obopynosanus Ha GnmKai-
1me Tpu roja (roadmap).

VyacTHUK 00f3aH TMpPEIOCTaBMTh Ha 3JEKTPOHHOM H
OyMaKHOM _HOCHTENISIX OAPOOHYIO TEXHUYECKYIO,

2.6
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TpeboBaHue 3aKazulKa

CoOTBETCTBIE

[Tpumeyanue

MPOEKTHYIO H MOHTAXKHYH JOKYMEHTAlHIO.

25

V4acTHUK HE MOJDKEH HMMeThb cyneOmbix pasbupa-
TEALCTE Ha MEPHOJ MPOBEJICHHUS TECTOB.

2.8

VyacTHUK 00S5I3aH MPEJIOCTaBUTL B paMKaxX IpesioxKe-
HUsI MaTPHLLY paciipesiciienus OTBETCTBCHHOCTH.

2.9

VyacTHUK J0/HKEH MpeloCTaBUTh MaH TeCTHPOBaHMU,
KOHTPOJbHBIE TOYKHM WHTErpallMOHHOrO Ipolecca, a
TAaKXke METOJMKY KOHTPOJs KauyecTBa U 3(pdEeKTUBHO-
CTH BBINOJIHSIEMBIX paboT.

TpeGoBanust K TECTAM.

TpeboBaHue 3aKazyuKa

CooTtBeTcTBHE

TTpumeyanne

3.1

Y4yacTHUK JOJDKCH MPefOCTABUTh METOIUKY IPOBeIe-
HUS TECTHPOBAHMS, VT TMOATBEPIKAEHUS BBITIONHEHNS
TpeGoBaHuii kK o6opynoeanuio PPJL.

32

MeTonuka A0JKHA OBITH COrJIaCOBaHHA CO CMNELHAIIH-
cTaMM 3aka3uyMKa.

353

TecTHpoBaHHe NPOBOAMTCS CHELMATHCTAMH 3aka3zuu-
Ka B MPUCYTCTBUH TOCTaBLIMKA 000py10BaHHS.

34

VyacTHUK NO/DKEH BKIIOYMTH B [U1aH MPOBEACHUA TeC-
TOB BeCh YKa3aHHbI (yHKUMOHAN pasjiena Ned.

g

OGopynoBaHue U MaTepualbl JOJDKHBI COOTBETCTBO-
BaTh TpeOOBaHHMAM MEKIYHAPOIHbIX CTaHIApTOB
3/EKTPOTEXHUYECKO} Ge30MacHOCTH, a Takke Tpebo-
BAaHUAM M HOpMaM, NpuusiTeiM B PecryGiinke Y36eku-
CTaH.

3.6

OG6opy ioBative M MaTepHansl Mo MoXkapHo# Oesonac-
HOCTH W MO OXpaHe Tpyla AOJDKHO COOTBETCTBOBATH
TpeGOBaHUSM MEKIYHAPOAHBIX CTaHAapPTOB W HOpMa-
THBHBIX JIOKYMEHTOB, KOTOpbIE JECHCTBYIOT B OTpacii
ceaszu PecnyGnnku Y30eKHCTaH.

8.7

Ha Bce annaparhoe oGecreuenue (Bkmodas obopyno-
BaHUE CTOPOHHHUX [IPOM3BOJUTEINICH, BXOJMLIEE B CO-
CTaB Y ABJIOLIEECS HEOTHEMJIEMON 4acThiO MOCTaB-
asemoro ofopynoBaHMs), IMOCTaBIsSEMOe B pamKax
TecTUpOBaHus, YUYaCTHUK MpelocTaBisieT OecruiaTHoe
OGCHY)KHBBI{HE: M TCXHHYECKYIO MOIICPIKKY Ha BCCh
nepyol MHCTAUIALIMHY U TECTHPOBAHUS.

3.8

VuactHuk nocrasnser obopynosanue PPJI ¢ nocnen-
Heii Bepcueii nporpammuoro obecneuenus (I10), ofu-
UHATbHO OOBABIIEHHON K peajiu3alliu.

39

Manunynsunu ¢ obopynosanrem PPJI ponknst GbITH
AOCTYTHbI Ge3 AONONHWTENLHOTO OPUIHHAJIILHOTO MH-
cTpyMenTa, Jiu6o YuacTHUK obecrieunBaeT HeoOXOMHU-
Mbiif HHCTPYMCHT.

3.10

YuacTHHK A0/DKEH BKJIIOUMTE B OCTABKY BCE HCOOXO0-
NUMbIE JIOTIOJIHMTENBHBIC M3MEPHTEJIBHOE M [AHarHO-
cTHYecKoe 060pyI0BaHKHe, KOTOPOE MOXKET MoTpedo-
BATHCA JUIA MAHHUITYIAIMH U JHArHOCTHPOBaHHS Npej-
naraemoro oGopyaoBaHus IpyU TECTUPOBAHUH.

3.11

Bce paboTbl Ha JeHcTBYIOUIEM 000PYAOBAHHH Yuact-
HUK BBIMOJIHAET TOJBKO MOCJE COrjacoBaHus co cre-
umanucramu 000 «UMS».
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4. Tpebopanus K 000pPyIOBAHHIO.

JlanHbIi pa3mest npejocTasiseT HHGOpMaLuIo YUaCTHUKY Ui pa3pabOoTKH TEXHUUECKOro peluenus, (ar-
napatHoe M nporpaMMHoe odecrie4eHue) BBIHOCHMOE Ha TECTUPOBaHKE obopynosanus PPJL

Ha naunbiii moMent cets PPJI 000 «UMS» coenunsier BC cranmapra 2G ¢ kontponnepamu BSC no
norokam TDM E1, u BC crannapra 3G ¢ kourponepamu RNC no Ethernet. [Lianupyercs peopranisaums TpaHe-
MOPTHOMN CETH ¢ BO3MOKHOCTBIO 1IepeIaui Ha MOMEHT MepeKIoYCHHs ru6pusnoro tpaduka E1 u Ethernet, a Ha
KOHel[ 3aMeHbl 060pya0BaHus lepeady B ocHoBHoM Ethernet Tpaduxa. Hcknouenne nepenaya E1 notokos s
CThIKA C MECTHOH ceTbio, b0 npeaocTtasieHue B apenay norokos PDH/SDH. Hioke npusenensl TabauLpB! 006-
WHX TpeGOBaHMUH, KOTOPbIE HEOGXOAUMO YHMHTBIBATb NMPH Pa3pabOTKU TEXHHUHECKOTO PELICHHH, K 0060pyIOBAHHIO
u anredHam PPJL

O6mue TpeGopanus K obopyaosanuio PPJIL, npexcrasisieMoro aJist recra:

Tpebosanue 3aKazunka CooTBeTcTBHE [Tpumeyanue

OGopymoeaune  PPJI  pomkno  ObITh  rMOPHIHBIM
4.1.1 | (IP/Ethernet+TDM) u paGortate B muanasonax 7-42ITu, a
tak ke 70/80I'T 1 (npuseTcTRYETCH).

Tunet PPJI:

a) Manoii emkoctu — rubpuaHoe peenne (16E1 +
LEth.100M6/c);

b) Cpenueii eMkocTH — rHOpUIHOE pelUeHHe (32/48E1
+ Eth.150/200M6/c);

¢) bonbuwoit emkocTH — rubpuaHOe M MAKETHOC pelle-
nue (63E1/STM1 + Eth.400/600M6/c) (ALL-IP vnu
emetantbiii paguk TDM/IP)

Hacrpoiika CKOPOCTH Mepejiaun B paiMoCTBOoIIe 10JKHA ObITh
IHOKOM ¥ MU3MEHAITbCS B COOTBETCTBUM!
a) ¢ m3meneHuem wmomyisuued or QPSK(4QAM) no
4.1.3 512QAM;
b) wmpunoil paanokanama or TMIu o 112MI'u ans
craHaapTHBIX jManasoHos 7-42ITu, u or 100MI'n
1o 1000MTI1y anst auanasona 70/801 T

[Toaneprkka KoHGUrypauus pagHOCHCTEMBIL:
a) 1+0

4.1.4 b) 1+1

c) 2+0

d) n+1 (upuBercTByeTCs)

INoonep:kka GyHKUHOHAA!
a) SD (NMpocTpaHCTBEHHOE Pa3HECEHNE)
b) FD (uacToTHOE pa3sHECEHHE).
¢) SD + FD (coBmecTHOE MCMOJIb30BaHWE (yHKLHI)

Tloaneprkka ananTusHoi Moayasauuu (AM) B paquocTeoe 1
ananTuBHOM wmpuHbl (AC) 1onocel paauokaHana ¢ BO3MOXK-
4.1.6 | HOCTBIO:

a) VYmensuienus Ethernet monocer nponyckaHus;

b) VYmeHblucHHS KOIHYecTBa MoTokOB E1

4.1.7 | Nonnepkxa XPIC.
PPJI GonblUOi €MKOCTH JOJIKHBI NPEACTABIATE MYJIbTHCEP-
BUCHBIH arperupyoLfii KOMMYTaToOp 2-ro ypoBHs, KOTOPpBHIii
4.1.8 | mosker ucnonvzosarbes B onTuueckux cersx Ethernet (Ha-
npuMmep, Ais arperauuu Tpaduka DSL win FTTx) wnu B Cy-
wecrpytouux cersx ATM, PDH u SDH.
MunuMasbhas KOH(GUIypalis 1accH 1Mo TpahuKOBbIM Hil-
Tepdeiicam (nonyckaercs HCIIONb30BaHHE uHTepheiicHbIX
nnar):

a) GbE —2uwr, FE — 2w, 16E1;

b) GbE —4uwr, 16E]l;

¢) FE —4ur, 16E1;

419
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TpeboBanue 3aKa3uuKa

CooTBeTcTBHE

[Tpumeuanue

d) STM-1/4 — 2.

4.1.10

DnexTpuueckue urTepdeiics fomkHel nomiepxusats [EEE
802.3u (Autonegotiation).

4.1.11

Uurtepdeiicsl nox GbE, FE, STM-1 gomxubl 6bITb NOA yHH-
Bepcanbibie SFP-moayan, KoTopble CMocoOHbI TPAHCIIOPTH-
poare kak 100 M6ur Ethernet, 1 I'6ut Ethernet, Tak u
STM1/4, T.e. MyJILTAPEHTOBBIMU ¥ MYJBTUMOIOBBIMU (KaK
OJIHOMOJIOBbBIE, TAK U MHOTOMOJIOBBIMH).

4.1.12

[Monnepsxka IEEE 802.1q (VLAN) a0 1000 wr.

4.1.13

IMonneprkka IEEE 802.1p (CoS) He meHee 4 ypOBHEH.

4.1.14

[Topuepsxka arperaiuu kananos Ethernet (LAG).

4.1.15

[Momuepika STP npoTokooB.

4.1.16

[Monneprkka Mexanu3MoB QoS, A0CTaTOYHBIC IS MPO3pav-
HOM, KaueCTBEHHOM paboThl TOruyeckuX UHTepdeHcor ceTH
paauonoctyna: Iub (IP, CEolP, SAToP)

4.1.17

[Tonnepsxxka nporokona PTP/IEEE 1588v2, ext sync 2Mbps u
2MHz.

4.1.18

Cymmaphas 3agepika, BHocumas obopynosanuem PPJI Ha
yuactke mexny BTS/NodeB u BSC/RNC, He nomkha npe-
Bbiath 50ms ayis 30 unrepsanos PPJL

4.1.19

JIoisiHO OBITh Hanuuue OOIEeH CHCTEMBI ynpaBJieHns obopy-
nosanus PPJI (OMC).

4.1.20

[MomiepskuBaTh OMOKM MMUTAHMSA MOCTOAHHOrO TOKa, Harps-
sxenuem -48V ¢ pesepBupoBanuem 1+1.

4.1.21

Hanyyaemas MOLUHOCTE M UYBCTBHUTEJIBHOCTb CTaHAAPTHBIX
panro6a0KOB (MCIIOb3yeMbIX 3aKa3UMKOM) J10JDKHA OBITh HE
XyKe:

a) nas QPSK ¢ HIK (CS) =56 MI'nu

- 7I'Tu Pup> +29 aBm; Pnpm < -81 nbm npu BER=1076

- 130T u Prip> +25 nbm; Pupm < -80 gbm npu BER=1076

- 18-23TTu Pup> +24 nbm; Pripm < -80 nbm npu BER=1076
- 38Ty Pnp> +18 nbm; Pupm < -78 nbm npu BER=1076

b) anst 256QAM ¢ HIK (CS) =56 MI'n

-7TTu>+21 nbm; Pnpm < -63 nbm npu BER=1076

- 13 I'Tu> +16 nbwm; Pnpm <-62 nbm npu BER=1076

-18-23 I'T’'u = +15 nbwm; Popm < -63 nbm nipu BER=1076

-38 I'Tu> +10 abm; Prpm <-61 nbm npu BER=1076

-70-90 I'T' > +12 abm; Pnpm < -64 nbm npu BER=1076

¢) anst 70-80I'Tny

- juis QPSK ¢ LHK(CS) 250MTI'y > +19 abm; Pnpm < -78
abwm npu BER=1076

- i 64QAM c LIK(CS) 250MI'we> +12 abwm; Pupm < -61
nbm npu BER=1076

d) 115 OCTANBHBLIX MOMY/IALUMHA M IMPHUHDBI KaHaa CorlacHo
TNPE/IOCTABIACMOMY TEXHHYECKOMY OMUCaHHIO.

4.1.22

[TorpeGisiemast MOLIHOCTL HE JIOJIZKHA NMPEBLIIATL MPU Mak-
cumansHoi kondurypauun 1+1:

a) PPJI manoit emxoctu 80 BT;

b) PPJI Gonboit emkocty 160 Br;

¢) PPJI 6onbiuoi emkocT 240 BT.

4.1.23

Hanuuue pa111406.r101{013, KOTOpbIE HE JejiATCA Ha nmojadana-
30HBI B IpeJe/iax OJIHOro 4YacTOTHOI'O auarnasoHa.

4.1.24

Hajimune pasinoOnOKOB, KOTOpPbIC HE AESITCA Ha BBICOKHC
(high) 1 nuskue (low), B3aumMoO3aMEHACMBIX.

4.1.25

OGopyIOBaHUE JIOKHO COXpaHsTh PabOTOCIOCOGHOCTD NPH
TEMIIEpaType OKPY KaIOLIEH CPeibl:
a) or -5 C no +45 C u oTHOocUTe/bHOMN BaskHOCTH 20-
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TpeboBaHue 3aKazuvKa CootrseTcTBHE | [Ipumeuanne

50% suist BHYTPEHHUX OJIOKOB;
b) ot -30 C mo +65 C U OTHOCHTENbHOH BJIAKHOCTH
90% nns BHeUHHX 0JIOKOB.

Bpems Brnouenus (nepejava tpaduka) obopynosanus PPJI

4,1.26
JIOJIZKHO COCTaBJIATH He Ooyiee | MUHYTEL.
Pasmep sayTpennux 6nokos (IDU):
4127 d) Manoii emxoct — 1U;

e) Cpenneit emxoctu — 1/2U;
a) bonbioii emkoctn — 2U.

Obune Tpedosanus k antennam PPJL, npegcrapisieMbIX JUIst TecTa:

TpeboBaHue 3aKazyuKa CooTBeTCTRIIE [pumeuanne
4.2.1 | Tun anreHdH napabonuueckuit

422 | AHTCHHBI OJHO W JIBYX NOJISIPU3ALIMOHHBIS
423 | Jluamerp anrenn 0,3/0,6/0,8/1,0/1,2/1,8/2,4/3,0/3,6m

424 Koudurypauus kperienus aHTeHHbI J0JDKHA JIErko repene-
““*" | npIBaTBCH W3 JIEBOCTOPOHHEH B IPaBOCTOPOHHEIO 1 06paTHO.

Hanuune BO3MOKHOCTH KpeIuleHus! pajiiodoKa He 1ocpe-

i CTBEHHO K aHTeHHe quamerpom 0,3/0,6/0,8/1,0/1,2/1,8m

Hannume Kak paBHOIJICYHBIX, TAK H HE PABHOILICUHBIX CILIH-
42.6 | tepo (rubpuaos) s  KOHMUIypauMu —pPaaHOCHCTEMbI

1+1/2+0
Hanuuue Onokos OMT (oObenunuTens pasHbIX MOJsIpH3a-
42.7 N
uuit V/H);
498 Bo3moskHocTs rubkoro usmeHeHust nonspusaiii ¢ V va H u
" | obpatho.

Hanuuue nepexoinbIX maHesied Mexay aHTeHHOW W pajno-
42.9 | 6G10KOM JUlS MCIIONBL30BaHUsl CYLILECTBYIOLIMX aHTeHH (Mpo-
usBoncrea Andrew u Ericsson) 3akazuuka.

5. Ilepeuens GyHKUHOHANA BHIHOCHMOIO HA TECTHI B JIA00PATOPHLIX H PeaILHBIX yCIOBHSX.

KpoMe TeCTHpOBaHHs YKa3aHHOro yHKIHMOHaNa B TpeboBaHisiX k 000py/10BaHHIO PPJI B paznene Ned,
TaKKke HEOOXOAMMO BIJIIOUHTB B TCCTHI ClIeAylolIee:

TpeboBaHue 3aKazynKa Cootserctsue | llpnmeuanue
IMposepka paGoTBl BCTPOCHHBIX HWHTEpheHcoB mis 0bCmy)H-
5.1 | Baowero mepconana B ciyvae HapylleHus (yHKIMOHHPOBa-
HUS CETEBOI'O YNPaBJICHHs.
3arpy3ky MporpaMMHOro ofecredeHHs Kak y/ajJeHHO Hepes
5.2 | cuctemy ynpasneHus, Tak v uepe3 NOKasbHblil nHTEpdeHc ¢
IOMOLBIO 1IEPCOHATIbHOMO KOMITBIOTEPA.

[IpoBepka yaajeHHOro J0CTyna K cucTeme (orepaTop A0/KeH
5.3 | uMeTh BO3MOXKHOCTL YNANGHHO BHINONHATL BCe KOMaHbl 6¢3
HCKITIOUEHMUS, JIOCTYIHBIE [IPH JIOKaJIbHOM A0CTYIE).

Hanuuue BO3MOMKHOCTHL BCPHYTCS K MepBoHayalbHOH BepcHH
rporpaMmHoro odecrieuenus 0e3 BAMAHMS HA MNEepelaBacMbli
Tpaduk, B Cliyuac BOSHMKHOBEHHs NpoOeM MpH 3arpysKe rmpo-
rpamMmHoro obecrievyenus (maruei, U3MEHeHUH KOJa).

IIpoBepka Ipouecca 3arpy3Kd NpOTPaMMHOrO obecreyctus
5.5 | (Bo306HOBNEHHE HOPMAJILHOIO (DYHKIMOHHPOBAHUS MOC/E 3a-

TPY3KH).

5.4

[Tposepka QyHKIMOHANA, KOTOPbIH MO3BONSET JIOTHPOBATDH, W
AHAJIM3MPOBATL TIPUUMHBL Tepesarpysku obopynosanus. Jlor
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TpeGopanue 3aKazuuka

CooTBeTCcTBUE

baiinoB NOMKHBI COXPaHATBCS B cuUcTeMe Ha nporstkerud 90
OHER.

llpumeuanue

57

[IpoBepka JaHHBIX MO BpeMeHH MOMHOH M YaCTHUHOMH repesa-
rpy3Ke 3JeMCHTOB (MPeaoCTaBUTh BPEMEHHbBIE TIPOMEKYTKH B
3aBUCHMMOCTH OT IJtyOHHBI TIepe3arpy3kH, a Takke 1pu OJ0KH-
poBaHKHH/pa3zbIOKUPOBAHUH JIEMECHTOB).

5.8

[TpoBepka paborocrnocoOHOCTH O0OPYHOBAHMS NPU TeMIlEpa-
Type OKpYyKalollleii cpejibl:
A) +45 C 1 otHOocHuTenbHON BnaxkkHocT 20-50% g BuyT-
peHHUX GIIOKOB;
B) +65 C u otHocHTesibHOH BraskHoctH 90% ans BHeHUX
O10KOB

58

[posepka ofopynoBaHus TPy HOBLILCHUE HANPSKEHHs Ha
+20% Unom. anurenbnocteio 400 mc. u £40% UnoM. wiu-
TENBLHOCTBIO 5 MC M JOJIKHO OBITh 3aLHIICHO:

- OT MMIMYJBLCOB MCPCHANPSIKEHUS MPU  TICPEKIIOUCHUAX B
ariekTponuTatoux yeraHoskax (OI1Y);

- OT KOPOTKHX 3aMBIKaHUH B TOKOpACIpeJeIMTE/IbHOM ceTH.

5.10

[Ipoeepka noTpebisieMoil MOLLHOCTH npeasaraeMoi kondury-
paLmH.

|

[IpoBepka ypoBHS 11000ro aKyCTHUECKOTO 1yMa, H3/Ty4aeMoro
anmnapatypoii (He mommxen npessiiats 30 oAb npu KoHTposIC Ha
pacctosHuM 1 M OT ammapatypbl (cornacHo IyOnuKauusm
MEK 651)).

TectupoBalue pexkvMMa repeiayu CUrHaJoB YNpaBileHHs CTO-
pounero obopyaosanus (NEC, Ericsson)

TectupoBalie peKuMa Iepe]adyd CUrHaloB yrpaBieHHs depes
ctopontee obopyposanue (NEC, Ericsson)

Ilepeuens MeXaHHIECKHX HCIBITANMI HAa 000pYA0BAaHIIH.

Tpebopanue 3aka3zuuKa

Coorsercrane

I[Tpumeuanne

6.1

OGopynoBarine N0/DKHO BBUIEPIKMBATL ~MEXaHW4YECKHE BO3-
aeitcteua: Bubpaumu ¢ ammiuryaoi 1,5 mm u yactoroi 2-9
[y, yckopenus S m/c? ¢ yactoroi 9-200 I'u, ynapos ¢ amiuin-
Tynoi 10 70 M/C U MPOAOILKUTENLHOCTBIO 10 22 ¢ (CormacHo
tpebosanusam craniapra IEC 721-3 1o knaccy 3M3).

6.2

1IpoBepKka KauecTBa KPEMNeKHOro MexaHu3ma paod/I0KoB.

6.3

[posepka ymoGeTBa yCTHPOBOUHOrO npucrnocobienus (mpu
MpeaoCTABIEHUH aHTEHH cOOCTBEHHOIO MPOU3BOJICTBA).

6.4

IIpoBepka Ka4ecTBa KpEMEKHOrO MEXaHW3Ma aHTeHH (Tpu
11peOCTABICHUM aHTEHH COOCTBEHHOTO 1IPOU3BOJICTBA).

l'IpOBepKa KayccTBa KpPCMNeKHOro MexaHH3Ma TMepexOJIHLIX
14T AJida aHTCHH (l'lpl'l MPenoCTaB/JCHHH MEPEXO/IHBIX l'U!aT).

[posepka GpyHKuHONaIa CHECTEMbI YIIPaBJIeHsi H MOHUTOPHHTA.

TpebGosanue 3aKkazynKa

CooTrseTcTBHE

|

[Iposepka CUCTEMBbl MOHUTOPHHTA:

- OCYLLECTBJICHHE YIIpABIeHUs, KOHTpos, cOopa u obpaboTka
CTATUCTHKHK M JIOr-(paiijioB co BCeX MOAK/IOYEHHBIX K CHCTEME
MOHWUTOPUHIA Y3JI0B CETH.

Ilpumeyanue

|

el

TectupoBaiue NONOJIHUTENBHOTO QyHKIMOHANA cucTeMbl OSS
Mo MpeUIoyKeHHI0 Y YacTHUKA.
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Tpeboanust K OTHETY 110 IPOBEICHHBIM TeCTAM.

Tpebopanue 3akazuuka

CoorBercTeue

[Tpumeyanue

8.1 | Oruer no TecTUPOBAHHIO BEACTCA MO KAXKIOMY HANPABICHHIO.
39 B oTyeTe NOMKHO OTpakaThes Leslb, CXeMa BKITIOYEHHUs, BXO/1-
HblE [1apaMeTPbl U PE3Y/bTaThl TECTOB. o
OueHka pe3yJibTaToB MpousBoaurest 6e3 JIBOAKOro mnomuma-
g3 | HuA. [lpM 4YacTHYHOM MOATBEPIKJICHUM 3aABACHHOrO (QyHK-
LIMOHANa, M0/IpoOHO OMUCHLIBAETCS B KAKOH Mepe WAET pasfiu-
yHeE.
8.4 | Oruer BbIMONHIETCH B JABYX 3K3eMILIApaX.
B oruere no/bKHBI OBITH TIpEOCTAaBlIEHbl PEKOMEH/ALMH IO
8.5 | ucnonbzopaHuio TecTHpyemoro o0opyloBaHMA € yKazaHHeM

OTpaHHYEHHH.
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