N3MeHeHMe M AonbJ/iIHEHME Ha YCNoBMuSA 3a nNpefocTtaBsHE Ha B3aMMHO CBbp3BaHe
Ha oblwecTBeHM eNIeKTPOHHU CbOo6LWUTENIHU MpeXXM KbM MpeXxaTa Ha
"TenekoMyHukaumoHHa KomnaHua BapHa" EAAQ (TCV) ( maM. wM pgon. Ha
ocHoBaHue T. 2.3 ot PeweHue N2 356 ot 23.06.2015 r. Ha KPC)

BbB Bpb3ka ¢ PeweHue N2 356/23.06.2016 r. Ha Komwucusita 3a
perynupaHe Ha cbobuwieHusTa, YcnoBusiTa 3a nNpeaocTtaBsHe Ha B3aUMHO
CBbp3BaHe Ha Oo6LecTBEHU EeNeKTPOHHU CbO6GLWMTENHN MpEeXXMm KbM MpexxaTta
Ha "TenekomyHukaumoHHa KomnaHusa BapHa" EAl (TCV), ce uU3MeHAT U
AONDbJ/IBAT, KAKTO cneaBa:

~TEXHUUECKM M3UCKBaHuUA, UHTepdehcu 3a peasiMaMpaHe Ha [AO0CTbN C uen
peann3upaHe Ha B3aMMHO CBbp3BaHe, MPOTOKOJIM 3a CUrHanausauua", ce M3MeHs
N 0OMbJIBa, KaTto npuaobuBa cnegHns BUA:

TCV npepoctaBs AOCTbM C Ornes OcurypsiBaHe Ha B3aWMMHO CBbp3BaHe, 6a3npaHo Ha
MHTepHeT npoTokon (IP B3aMMHO CcBbp3BaHeE), B U3MbJIHEHNE HA 3aA4b/IKEHUSATA CU, CUMTAHO
o7 01.01.2017 r., Npu crna3sBaHe Ha cefHUTE U3NCKBaHUATa U
CpoKoBeTe:

1.1. TCV npepoctass IP B3anMHO cBbp3BaHe 3a yC/yru, Kakto cnegsa:

OcHOBHa MpexoBa YyCnyra reHepupaHe C orfleq npeaoctaBsaHe Ha QUKCUMpPaHU
TenedoHHM ycnyrm wn  @GakCUMMWIHM CbOOLIEHMS nNpu  K3MNON3BaHE Ha HoMepa oT
HaunoHanHna HoMepauunoHeH nnad (HHM);

1.1.1. OcHoBHa MpexoBa yciyra TEPMUHMPAHE 3a HaUMOHANHM M MeXAYHapOoAHM
NOBMKBaAHUS U PAaKCUMUITHN CbOBLLEHNS ;

1.1.2. MpexoBa ycnyra TpaH3uT C orfej ocbWwecTBsBaHe Ha MNpPeHOCUMMOCT Ha
HOMepaTa;

1.1.3. MuHuManeH Habop OT AOMBAHUTENHW YCAYrU ,MAeHTUdUKauMa Ha
NvHuatTa Ha Bukawms” (CLIP), ,6nokumpaHe Ha uAeHTUDUKAULMS Ha JIMHUATA  Ha
Bukawma” (CLIR), npeHacouBaHe Ha nosukBaHusta (Call Forwarding) u ToOHanHo
HoMepoHabupaHe (DTMF) B cboTBeTcTBMEe C [lpaBuMnata 3a YycnoBusTa W peda 3a
npenocTaBsHe W MNon3BaHe Ha (PyHKUMUTE Ha MpexaTa ,UAeHTUPUMKaAUMA Ha NIMHUATA Ha
BUMKaWMA”, ,MAeHTUdUKaUMsa Ha CBbp3aHata AvHMS” . ,TOHANHO  HoMepoHabupaHe”,
npuetn c Pewenune Ha KPC 2221/28.10.2008 r.;

1.1.4. lpyrn ponMbAHUTENHWU YCNYru B CbOTBETCTBME C AOrOBOPEHUS MPOTOKOS 3a
CurHanmsauma no 1. 1.5.1.
1.2. TCV ocbulecrtesaBa IP B3aMMHO cBbp3BaHe Ha 6a3aTa Ha nakeTHa KoMyTauus

M He3aBNCMMO OT nNpwunaraHnUTe TEXHOJIOTMN B OTAENTHUTE MPEXU 3a aboHaTeH pgocTbn,
KaTo 3a OCHOBEH HOCeLl NMpOTOKOJT HA KOMYHMKaUMATa Aa ce u3nonssa VMIHTepHET NpoTOKO/.

1.3. Npu peanmsaunsta Ha IP B3aumMHOTO cBbp3BaHe, TCV ocurypsiea CUrypHoOCT
N USNOCT Ha B3aMMHO CBbp3aHUTE MPEXM N ONepaTUBHA CbBMECTMMOCT Ha YCIyrmTe upes:

1.3.1. egHO3HAYHO gedunHupaHe Ha uHTepderca mpexa-mpexa (NNI, Network-to-
Network Interface) B goroBopmute 3a B3aMMHO CBbp3BaHe B CbOTBETCTBME CT. 1.5;

1.3.2. BbBEXJaHE Ha NpaBwuia U/Man CUCTEMU 3a pe3epPBUPAHE;

1.3.3. npunaraHe Ha noco4yeHuTe B Tabnnua 1 ctaHaapTm m
CTaHAAPTU3aUNOHHU OOKYMEHTHU.



Tabnuua 1

SIP: IETF RFC 3261 - Session Initiation Protocol (SIP)

MpoTokonu 3a SIP-I: ITU-T Q.1912.5 - Interworking between
CUrHanusaumsa Session Initiation Protocol (SIP) and Bearer
Independent Call Control (BICC) protocol or ISDN
User Part (ISUP) - Profile C.

Bupa Ha uHTepdenc | damunus ctaHpapTtv IEEE 802.3
B ToukaTta Ha

B3auUMHO
CBbp3BaHe
ITU-T G.711 Pulse code modulation (PCM) of voice
Koneum frequencies, A-Law (Uncompressed transport codec) -
3a KoauMpaHe Ha rnac
ITU-T T.38 Fax transport - 3a koanpaHe Ha gakc
Call Forwarding: IETF RFC 5806 Diversion Indication
in
SIP
AOonbaAHUTENHU
ycnymm CLIP /CLIR: IETF RFC3323 Privacy Mechanism for

SIP  (CLIP/CLIR) wu IETF RFC 3325 Private
Extensions to the Session Initiation Protocol (SIP)
for Asserted Identity

within Trusted Networks

DTMF: IETF RFC 2833 RTP Payload for DTMF

Digits, Telephony Tones and Telephony Signals
n IETF RFC 4733 RTP Payload for DTMF Digits,
Telephony Tones,

and Telephony Signals

1.4. TCV peanusmpa ¢dusmyeckata CBbpP3aHOCT 3a IP B3aMMHO CBbp3BaHE Mexay
MpeXXuTe cu upes:
1.4.1. otaenHa dusmyecka amHUSA ,O0T Touyka A0 Touyka” ¢ Ethernet mHTepdeinc c

TeXHUYECKH XapaKTepPUCTUKMU, oTroBapsLm Ha noco4yeHuTe CTaHdapTm "
CTaHAapTU3aUMOHHM AOKYMeHTM B T.1.3.3., KOATO MOXe aa 6bae HaeTa v OT TPETO NNLE;

1.4.2. onpeaensiHe Ha 6pon TOYKM Ha B3aUMHO CBbpP3BaHe NMpu CnasBaHe Ha T.
1.3;

1.4.3. onpepensiHe Ha KanaumTeTa Ha TOYKUTE Ha B3aMMHO CBbp3BaHe,
pecrnekTMBHO Ha JIMHUUTE 3a B3aMMHO CBbp3BaHE KbM BCSKa OT TAX, B CbOTBETCTBUE C
nporHosute 3a 6pos Ha €4HOBPEMEHHO npoBexaaHuTe pasrosopwu, obMeHsHN
nepuoanyHO Mexay CTpaHuTe No UMHAMBUAYANHWUS OOroBOp 3a B3aMMHO CBbp3BaHe, Mpu
M3rnosi3BaHe Ha kogeka no T. 1.5.2. ¢ onpeageneHa 6utoBa CKOPOCT 3a eamH pasrosop 105
kbit/s;

1.4.4. npeasmXXgaHe Ha MMHMUMasieH KanaunmTeT Ha BCAKa ToYKa Ha B3aWMHO
cBbp3BaHe ot 10 Mbit/s.

1.5. TCV ocurypssa B uHTepdenca Mmpexa-mpexa (NNI, Network-to-Network
Interface) nogabpxxaHe Ha:



1.5.1.eanH OT NpoToKOMUTE 3@ curHanusauma SIP wnn SIP-I, B cboTBETCTBUE
CbC CTaHAapTUTE U CTaHAAPTU3aUMOHHUTE AOKYMEHTU, nocovyeHu B T.1.3.3.; npu 3asiBEHO
M3nofa3BaHe Ha MpOTOKO/ 3a curHanmsauusa SIP oT egHa oT cTpaHuTe, Apyrata cTpaHa
ocurypsiea TpaHcimpaHe ot SIP-I kbMm SIP;

1.5.2. KOAEeK 3a KoAupaHe Ha rnacoBuUTe CUrHaan B CbOTBETCTBUE C
npenopbka ITU-T G.711 A-law;
1.5.3. KOAEK 3a KogmpaHe Ha dakc curHanu, onpegesieH B npenopbka ITU-T
T.38;

1.5.4. ToHanHO HoMepoHabupaHe (DTMF) B CbOTBETCTBME CbC CTaHAapTuUTe
W CTaHAAPTU3aUMOHHUTE AOKYMEHTU, nocoyeHn B T7.1.3.3.;

1.5.5. pe3sepBupaHe Ha pecypcu (resource reservation).

1.6.TCV wun3nonsBa rpaHWyeH cecneH KoHTponep (SBC - Session Border
Controler), koHpurypupaH kato gBynocodeH notpebutenckn areHT (B2BUA - Back-to-
Back User Agent), nogabpxal, MUHUManeH 6poi pyHKUMN:

1.6.1. CKpuBaHe Ha TononormsaTa Ha mpexaTta (Topology hiding);
1.6.2. TpaHcnupaHe Ha mpexosu agpecu (NAT traversal);
1.6.3. dunTpmpaHe Ha 06paTHO HacouyeHuns Tpaduk;

1.6.4. noaabp>XXaHe Ha CNNCbUKM 3a KOHTPOJ1 Ha aBTeHTMCbMKaLl,MHTa “n
OoTOoOpU3auundTa;

1.6.5. noaabpykaHe Ha MeaniHu ycnyrm — rnac, ¢dakc, DTMF, Call Forwarding,
CLIP,
CLIR;
1.6.6.3awnTa Ha MpexuTe (Security/Firewall);
1.6.7.koHBepTMpaHe Mexay pasnndHute npotokonu (Interoperability).

1.7.TCV cnasBa cregHuTe 3a4b/KEHMs1, CBbP3aHN C KadeCcTBOTO Ha
npenocTaBsHUTE

yCnyru KaTo:

1.7.1. nogavpxka, cneau, usMmepsa, U o0bmeHs uHopMauus 3a crAegHuTe
napamMeTpu 3a KayecTBO Ha NpeHoca:

a) egHoNOCOYHO 3akbcHeHue (one-way delay), onpepeneHo KaTo BpeMeTo,
HeobXoAMMO 3a MPEeHOC Ha 1ac Mexay ABeTe KpalHWM TOYKM Ha MaplipyTu3aums Ha
MoBMKBaHETO Ha pa3sctosiHue 4o 5000 kM.

B cvotBetcTBMe C lMpunoxenue II Ha npenopbka ITU-T G.114, cTOMHOCTT@a Ha
TO3M rnapaMeTbp ce onpegensa Ha MakcmMmym 150 ms.

6) BapupaHe Ha 3aKkbCHeHMeTo Ha naketute (packet delay variation), onpegeneHo
KaTo pasfiMKaTa BbB BpeMeTo Ha abconoTHaTa CTOMHOCT Ha eAHOMOCOYHO 3aKbCHEHMEe
Ha pfgadeH nakeT M MUHUMaNHaTa OT4yeTeHa CTOMHOCT (pedepeHTHa CTOMHOCT) Ha
3aKbCHEHME Ha NakKeT B M3MepBaHaTa CbBKYnNHOCT (quantile) Mexay aBe onpeneneHu
TOYKK Ha uamepBaHe (B cboTBeTcTBME € ITU-T Y.1540, 1. 6.2.4).

B cvotBerctBne c ITU-T Y.1541, Ta3m pasnuka He TpsibBa ga Hagsmwasa 50 ms
3a 99,99% oT u3MepBaHaTa CbBKYMHOCT.

B) 3aryba Ha naketu (IP Packet Loss Ratio, IPLR), onpeaeneHa KaTo CbOTHOLUIEHME
Ha obwusa 6pon usrybeHn IP naketn kbM obwms 6pon usnpateHn IP nakeTu 3a BCUUKMU

M3npaTeHn MnakeTM OT agpeca Ha WM3TOYHMKA KbM aJdpeca Ha  AecTvHauusita (B
cboTBeTcTBME C ITU-T Y.1540, 1. 6.4).



B cvoTtBetcTBMe ¢ ITU-T Y.1541, 3arybaTta Ha naketn (IPLR) cneaBa aa 6bae no-masnka oT
0,1%.

1.7.2.noaavpxa, cneau, usmepsa U 06MeHs MHGOpMauMs 3a ClegHUTE napaMmeTpu
3a KayecTBO Ha ycnyrure:

a) edekTMBHOCT Ha noBukBaHeTo (Answer Seizure Ratio, ASR), onpegeneHa KaTto
OTHOWweHNe ™Mexay O6pos Ha HanpaBeHUTE ONUTU 3@ MNOBMKBAHE, KOWUTO Ca MPUKIIHYUIU
ycnewHo, kbM obwmna 6po Ha HanpaBeHMUTE ONUTK 3a NoBMKBaHe (B cboTBeTcTBMe C ITU-T
E.425, 1. 1.3).

MunHuManHaTa CcTorHOCT Ha ASR ce onpegens Ha 50%.

6) koedumumeHT Ha MpexoBa edekTuBHOCT (Network Effectiveness Ratio, NER),
onpepeneH KaTto CbOTHOLIEHWETO MeXxay CyMaTa Ha HarnpaBeHUTe ONUTU 3a MOBWUKBaHe,
3aBbpLWMAM CbC CUrHan cBobogHO WM curHan 3aeto, 6e3 OTroBop OT BWKaHaTa CTpaHa,
KbM 06wWwmna 6pon Ha HanpaBeHUTE ONUTWM 3a noBuKBaHe (B cboTBeTcTBMe C ITU-T E.425, T.
1.5).

MunHuManHaTa ctoiHocT Ha NER ce onpeaens Ha 95%.

B) akTop 3a oueHKa Ha npeHoca Ha rnac (R-dakTop), onpeaeneH B
cvoTBeTcTBMe ¢ ITU-T G.107.

B cvotBetcTBMe c ITU-T G.109, R-cbakTopbT cneaBa aa 6bae He no-mManbk ot 70.

2. TCV wu3nbnHsBa BHeceHuTe B KoMucuaTa 3a perynupaHe Ha CboblieHMATa, B
n3nbiHeHne Ha PeweHne N° 355 ot 06.08.2015r., vycnoBuMsas 3a M3BbpLIBaAHE  Ha
n3MepBaHusa Ha napametrpute no T. 1.7.1 v 1. 1.7.2 (nnucmo BXx. N2 12-01-4236/23.12.2015
r.), Kakto cnegsa:

21, TMbpBOHa4YanHW W3MEpPBaHUS MNPU OTKPUBAHE Ha TOYKA Ha B3aMMHO CBbp3BaHe
W/VUNn NINHNSA 3a B3aMMHO CBbp3BaHe;

22. NepuoanyHM U3MepBaHMs Ha MOCTUIHATUTE CTOMHOCTM Ha MOCOYEHUTE MapaMeTpu
3a KayecTBoO;

23. Mpun B3auMHO cBbp3aHe, 6asupaHo Ha WHTepHeT npoTokos, TCV npwunara
onucaHuTe MNo-rope napameTpu, KakTo W napamMeTpuTte, onpegeneHn B lpunoxeHne 1 KbM
HacToOSALWOTO N3MEHEHUE U AONbIHEHME.

3. TCV oKka3Ba Heo6x0AMMOTO CbAENCTBME Ha MPUCbEeAMHSABALUUTE CE NPeaAnpusaTUs,
KOWUTO He ca agpecat Ha PeweHue N2 355 ot 06.08.2015 .

4. N3uckBaHmsiTa no T.1 M T.2 ce npwunaraT €AUHCTBEHO 3a HOBM 3asiBKWM 3a TOYKMU
Ha B3aMMHO CBbp3BaHe. M3rpageHuTe Toykn Ha TDM B3aMMHO CBbp3BaHe Ce T[POMeHSAT
CaMO MO MCKaHe Ha HAKOS OT CTpaHuTe nNo  WHAMBMAYaNHUS  AOFOBOP 3@  B3auMMHO
CBbp3BaHe, KaTo A0 YCMewHO NpUK/IoYBaHe Ha TecToBeTe Mo u3rpageHaTta IP cBbp3aHoOCT
TDM B3aMMHOTO CBbp3BaHe He Ce npekpaTsasa

1.8 Llenum m ycnyru 3a IP B3aMMHO CBbp3BaHe

Ycnyru 3a npenocrassaHe Ha IP B3aMMHO LleHn Ha

CBbp3BaHe »T1€JIeKOMYHUKaLMNOHHA
koMnaHua BapHa” EA

OTtkpuBaHe Ha VoIP nopt 10 Mbp/s 660,00 nB.

OTKpMBaHe Ha NMHUSA 3@ B3aUMHO CBbp3BaHe 760,00 ns.

00 noMeuleHue Ha Ol 10 Mbps

nogabpxkaHe Ha nopt 10 Mbps (Ha mecen) 150,00 nB..

noaabpxaHe Ha nMHMA 10 Mbps (Ha mecel) 500,00 ns..

npeaocrtaBsHe Ha CbBMECTHO pasnofiaraHe, B 100,00 nB..

TOBA YMCNO HaeM Ha wkad Y2 wkad, Y2 wkad

M LeHa 3a NOCTOSAHHO 3axpaHBaHe C

48 V unn 60V




§1. IaMeHeHMsITa M AONbJIHEHUSAATA BAM3aT B cuaa, cumtaHo ot 01.01.2017 r.
MPUNOXXEHME 1
ycnoBusa 3A ISMEPBAHE HA NAPAMETPU 3A KAYECTBO

I. A3MepBaH1A NpM OTKpMBaHE Ha TOYKAa 3a B3aUMHO CBbp3BaHe U/Wiaun JIMHUA 3a
B3aMMHO CBbp3BaHe, CBbpP3aHM C KAUeCcTBOTO Ha NpeHoca:

1. PyHKLUMOHAJIHM TECTOBE NPU OTKPMBAHE Ha TOYKa 3a B3aMMHO CBbp3BaHe n/vunm
JIVHUA 3a B3aMMHO CBbp3BaHe, 3acsiralwim npefocTtaBsaHETO Ha YCNyru:

a) Aa BepuduumMpa rnacoBuTe YCIyrn oT MpeXUTE Ha NpeanpusaTnaTa C Npousxos u
TepMUHUpPaHe OT/BbB BCUYKM AOMENHU Ha NpeanaraHaTa ycnyra.

6) na sBepudurumpa dakc ycnyrm oT MpexuTe Ha NpeanpusaTmusaTa C Npomn3xoa u
TepMUHUpaHe OT/BbB BCUMYKM AOMEWHM Ha npeanaraHaTa ycnyra.

B) oa Bepuduumpa DTMF GYHKUMOHANHOCT OT MpEeXWTe Ha npeanpusaTusaTa C Npou3Xos
N TepMUHUpaHe OT/BbB BCUYKM AOMENHW Ha npepsaraHataycnyra.

r) aa sepuduumpa Call Forwarding, CLIP n CLIR ycnyru ot Mpexute Ha npeanpuaTusaTa.

A) na Bepuduumpa apyrv AOMbAHUTENHUN YCAYIM OT MPEXUTE Ha NpeanpusaTusaTa npu
B3aMMHO Cbrnacue OT ABETe CTPaHMU.

€) Aa sepudurunpa KOPEKTHOTO pa3najaHe Ha NOBUKBaHUATA M NpaBuaHATa TpaHcnaums
MeXAay pasnMyHuTe NpOTOKON.

X) Aa BepuduLUMpa Bb3MOXHOCTTa 3a BkAtouBaHe Ha ISUP release cause B Header Ha
SIP cbobleHumsATa B C/lydal Ha TpaH3UTUpaHe Ha Tpaduk.

3) 4@ NpPOBEpU KOPEKTHOCTTa Ha reHepupaHuTe CDR 3a TakCcyBaHe ABYCTPaHHO.

W) Aa npoBepu OTCbCTBMETO Ha TPAHCKOAMPaHe 3a NOBMKBaHUS, rEHEPUpPaHN B MPEXUTE Ha
ABeTe NpeanpuaTus, C uen naMmepsaHe OT Kpal A0 Kpal Ha KavyeCTBOTO Ha ycniyrute/ npeHoca.

2.MapamMmeTpn M HAa4YMH Ha U3MepBaHe:
2.1. EpHONOCO4YHO 3akbcHeHuMe (one-way delay), onpegeneHo kaTto BpeMETO,
Heobx0AMMO 3a MpPeHOC Ha [rflac Mexay [ABeTe KpalHW TOUYKM Ha MaplpyTusauus Ha
MOBMKBaHETO Ha pa3ctosiHue o 5000 kM.

B croTBeTcTBUE C NpunoxeHune II Ha npenopbka ITU-T G.114, CTOMHOCTTa Ha TO3U
napameTbp ce onpeaens Ha MakcmmyMm 150 ms.

M3MepBaHETO ce OCbluecTBsBa B TOYKaTa Ha B3auMHO CBbp3BaHe 4ype3 nacuBeH MOHWUTOPUHI
Ha NpeMMHaBallns curHaneH n meamsa Tpaduk. W3MepBaHeTo MoXe Ja Cce UM3BbpLUBA
KaKTO 4pe3 OTAeNHM aHanuMs3aTopu WM CUCTeMM 3a U3MepBaHe, Taka W 4pe3 BrpajeHu
dyHKUMOHaNHOCTM Ha SBC. EQHOMNOCOYHOTO 3aKbCHEHME ce onpegens 4dpes uHdopmauuarta,
npmnaobuta oT KOHTpOsIHUSA npoTokos RTCP

3aKbCHEHMETO Ce W3MepBa OTAENMHO 3a JABeTe [OCOKM Ha
rnacosata KOMYHWKauUus:
eBxoAsLa (OT HacpellHaTa CTpaHa KbM U3MEpPBaLOTO NpeanpusaTue).
em3xopsawa (OT MpexaTa Ha W3MepBaWoTO MpeanpuaTMe KbM HacpelHaTa
CTpaHa).

2.1.1. Mpwv oTKpBaHe Ha HOBa TOYKa/HOBa JIMHUA 3a B3aUMHO CBbp3BaHe
N3mepBaHeTo ce M3BbplIBa OT ABeETe nMpeanpuaTMs 3a TeCTOBM MOBUKBAHUSA MexAay
npeaBapuUTenHo onpeaesieHn He No-Manko ot 2 (aABe), HO He noBeye oT 5 (meT)kpanHu
TOUYKM B HOMepauMoHHUTe 061acTn, B KOUTO NpeanpuaTMsaTa umat HoMmepa.

M3BbplBaT ce 3 6pos naMepBaHUs 3a BCsiKa TOYKA, KAaTO ce npwuiara NnpuHUMnbT BCAKa C
BCsika. pn mM3MepBaHMsS OT HAUMOHANIHW KpalHM TOUKM MAKCMMASIHOTO 3aKbCHEHMue
cnepsa Ada e B paMkute o 40 ms.



3a uM3MepBaHe Ha 3aKbCHEHWETO MpU MeXAYHapOAHW MOBMKBAHUS Ce MNpaBsT TeCTOBU
MeXAyHapoaHW obaxaaHusi, MNpPOM3XOXAAlM OT MeXAyHapoAHM W3TOYHUUM B pasfinyHu
PErnoHMu.

2.1.2. B npoueca Ha ekcnsioaTauusa

OcbliecTBaBa ce KOHTPOJS Ha nNapaMeTbpa ,e4HOMOCOYHO 3aKbCHeHMe™ no T.2.1.1. 3a BCAKO
nosukeBaHe. WMHdopMaumaTa ce 3anas3Ba B 6a3a pgaHHM 3a cpok oT 3 Meceua. [pu
yCTaHoBsiBaHe Ha 5 % nNOBMKBaHWA C BfIOWEHM NapaMeTpu B paMKuTe Ha 24 4yaca cTpaHaTa,
yCTaHoBMNna npobnema, yBeaoMsiBa HacpellHaTa CcTpaHa 3a npobneM C Ka4vecTBOoTo. AKO
B/IOLIABaHETO € BbB BXOAdlla MNOCOKAa, Ce CUrHanmMi3mpa HacpeliHaTa cTpaHa, Kato T9 e
ONbXHa Aa npeanpuveMe AeNCTBUS 3@ OTCTPaHsIBaHE Ha MPUYMHMTE 3a@ BJIOLLEHO KayecTBO B
pamMmkuTe Ha 1 aeH.

Mpoueaypata no Hactoawarta T. 2.1.2. ce npunara v npu NoCTbLNUAN K/TMEHTCKU
onflakBaHus.

2.2. BapympaHe Ha 3aKkbCHeHMeTo Ha naketute (packet delay variation) ,
onpeneneHo KaTo pasnvkata BbB BpeMeTo Ha abcontoTHata CTOMHOCT Ha €4HOMOCOYHO
3aKbCHEHMe Ha JajeH NakeT M MMHMManHata oT4vYeTeHa CTOMHOCT (pedepeHTHa CTOMHOCT)
Ha 3aKbCHEHMe Ha NnaKkeT B M3MepBaHaTa CbBKYMHOCT (quantile) mexay aBe onpeaeneHu
TOYKW Ha namepsaHe (B cboTBeTcTBUME C ITU-T Y.1540, T. 6.2.4).

B cvotBetctBMe c ITU-T Y.1541, Tasn pasnuka He TpsibBa ga Hagsuwaea 50 ms 3a 99,99%
OT M3MepBaHaTa CbBKYMHOCT.

M3MepBaHETO ce OCblLUecTBsBa B ToYKaTa Ha B3aWMHO CBbp3BaHe 4ype3 nacMBeH MOHUTOPWHI
Ha NpeMMHaBalnsg curHaneH n meamsa Tpabdwuk. W3MepBaHeTo MoXe pna Cce UM3BbpliBa
KaKTO 4pe3 OTAEeNHW aHanM3aTopu WM CUCTEMM 3a M3MepBaHe, Taka W 4pe3 BrpajaeHu
dyHkunoHanHoctn Ha SBC. Packet delay variation ce onpepens u4pe3 uHdopmaumsTa,
npunaobmuta OT KOHTposHMS npoTokon RTCP, kakTo M 4pe3 aHanmM3 Ha BpeMeHaTa Ha
npucTmraHe Ha Bceku naket ot RTP noToka.

MapamMeTbpbT Ce UM3MepBa OTAE/IHO 3a JABETe T[OCOKM Ha rjlacoBaTa KOMyHMKaUUS:
eBxoAsLa (OT HacpellHaTa CTpaHa KbM U3MepBaLoTO NpeanpusaTue).

ey3xopsawa (OT MpexaTa Ha W3MepBaloTO npeanpuaTMe KbM HacpeliHaTa
CTpaHa).

2.2.1. Mpun oTKkpMBaHe Ha HOBa TOYKa/HOBA JIMHUA 32 B3aUMHO CBbp3BaHe
N3mepBaHeTo ce M3BbplWBa OT ABeTe nNpeanpusaTnus 3a TeCTOBM MOBUKBAHUSA Mexay
npeaBapuUTenHo onpeaesneHn, He no-Manko oT 2 (ABe) n He noBede OT 5 (nNeT) KpanHu
TOYKM B HOMepauMoHHUTe 0baacTn, B KOUTO ornepaTtopuTe nMmaT HoMepa.

M3BbpweaT ce 3 6pos M3MepBaHMS 3a BCSAKA TOUKa KaTO ce mpwiara NpUHUMABLT BCSKa C
BCsIKa.

3a wu3MepBaHe Ha 3aKbCHEHMETO Ha MexXAyHapoAHW TMOBWKBaAHMSA Cce MpaBsaAT TecTOBMU
MeXxAyHapoaHu obaxaaHus, MpousXoxXaalm OT MeXAYHapoAHW W3TOYHWUM B  pasfiMyHu
pPErvoHun.

2.2.2. B npoueca Ha ekcriioaTauums

OcbllecTBsaBa Ce KOHTPO/A Ha nNapaMeTbpa ,BapvpaHe Ha 3aKbCHEeHMeTO Ha nakeTtute" 3a
BCAKO noBukBaHe. MHdopMaumsaTa ce 3ama3sBa B 6aza gaHHM 3a cpok oT 3 Meceua. [pu
ycTaHoBsiBaHe Ha 5 % moBuMKBaHMUSA C BJIOWEHW MNapaMeTpu B paMKkuTe Ha 24 4vaca ce
MHUUMMpPA yBedoMsiBaHe 3a npobnem C KayecTBOTO. AKO BJIOWIABaHETO € BbB  BXoAsla
nocoka, Ce CMrHanm3mpa HacpewHata CTpaHa, KaTo Ta e ANbXHa Aa npeanpueMe AencTeus
3a OTCTpaHsABaHe Ha NPUYNHUTE 3a BJIOWIEHO Ka4decTBO.

2.3. 3ary6a Ha naketm (IP Packet Loss Ratio, IPLR), onpegeneHa kato
CbOTHOWeEHNe Ha obwmsa 6pon marybeHn IP nakeTn kbM ob6wma 6poin nanpateHn IP naketu
3a BCMYKM M3MNpaTeHun



nakeTn OoT agpeca Ha U3TOYHWKA KbM agpeca Ha gecCTMHauusaTta (B cboTBeTcTBue ¢ ITU-T
Y.1540, 1. 6.4).

B cvoTBetcTBMe c ITU-T Y.1541, 3arybaTta Ha naketun (IPLR) cneaBa aa 6bae no- manka ot
0,1%. N3MepBaHeTO Cce oCblUecTBsIBa B TOUKaTa Ha B3aMMHO CBbp3BaHe upe3 nacuBeH
MOHWUTOPUWHI Ha NpeMMHaBAaLLUSA CUrHaneH u meamsa Tpaduk. MamepBaHeTo MoXe fa ce
M3BBbPLUBA KAKTO Ype3 OTAeNHU aHanu3aTopu WM CUCTEMU 3a U3MepBaHe, Taka n 4pes
BrpageHn dyHKUMOHanHoCcTK Ha SBC. MapaMeTbpbT ce onpeaens ypes nHdopmaumaTa,
npunaobumta oT KOHTPOSHMSA NpoTokos RTCP, KakTo 1 ypes3 aHanm3 Ha nocsefoBaTesHus
HOMep Ha BCeKU NpUCTUrHan naket ot RTP noTtoka.

MapaMeTbpbT Ce M3MepBa OTAENHO 3a [ABETE MOCOKW Ha

rnacosata KOMYHMKaLMA:
eBX0AALlIA (OT HacpelllHaTa CTpaHa KbM U3MepBalLloTo npeanpuaTue). usxoasuwa (or
MpexaTa Ha U3MepBallloTO NpeaAnpuaTUE KbM HacpelHaTa cTpaHa).

2.3.1. Mpwv oTKpMBaHe Ha HOBa TOYKa/HOBA JIMHUA 3a B3aUMHO CBbp3BaHe
MN3MepBaHETO Ce M3BbpLUBA OT ABETE NPeanpuUsaTMS 3a TECTOBM NOBUKBAHUS MeXAY
npenBapuUTenHO onpeaesnieHn, He No-mMasnko oT 2 (ABe) 1 He noBeye OT 5 (neT),kpaiHu
TOYKM B HOMEpPALUMOHHUTE 06/1aCTK, B KOUTO NpeanpuaTMsiTa uMaT HoMepa.

MN3BbpLIBaAT ce 3 6posi U3MEPBAHMS 3@ BCAKA TOUKA KaTo ce npunara NnpuHUMNbT BCAKa

C BcsKa.

3a M3MepBaHE Ha 3aKbCHEHWETO Ha MEeXAyHapoAHM TNOBUKBAHWS Cce MpaBsaT
TECTOBU MeXAYyHapoAHW 06a)kAaHus, MPOU3XoXAaliM OT MeXAyHapOAHN U3TOUYHULM B

pasINYHN PETrNOHN.

2.3.2. B npoyeca Ha ekcnsioatauus

OcvbllecTBsBa Ce KOHTPOSI Ha nMapaMeTbpa ,BapvpaHe Ha 3aKbCHEHMETO Ha nakeTuTe" 3a
BCAKO MoBuKBaHe. MHdopMaumsaTa ce 3anasBa B 6a3a AaHHM 3a Cpok oT 3 Meceua. Mpwm
yCTaHoBsiBaHe Ha 5 % noBMKBaHuSA C BAOWEHW NapaMeTpu B paMKkuTe Ha 24 4aca ce
WHUUMMPA yBeAOMsiBaHe 3a npobneMm C KayectBOoTO. AKO BOWABaHETO e BbB BXoAslla
nocoka, ce cMrHasmsmpa HacpelHaTa CTpaHa, KaTo T4 e ANbXHa Aa npeanpuveMe AencTeBus
3a OTCTpaHsBaHE Ha NMPUYNHUTE 3a BAOLLIEHO KAyecTBO.

3. Cnep BbBexAaHe Ha B3aMMHOTO CBbpP3BaHeE B eKCnjoaTauus ABeTe CTpaHW Aa MNpaBsT
MOCTOSIHHO HabnaeHMe Ha napaMetTpute no T. I W pasMeHsT  MHdbopMauus  3a
napameTpute ABa MbTU FOAULLHO.

I1. N3MepBaHe Ha NapaMeTpu 3a KayecTBO Ha ycayrara:

Cnepn BbBeXAaHe Ha B3aMMHOTO CBbp3BaHe B eKCrnioaTtaums ABETe CTpaHU NoAabpiKaT,
cnepsT, usMepBaT U 06MeHST MHdOpMaUns 3a CneaHuTe napaMeTpm 3a KayecTBO Ha
ycnyrure:

1. EcdbekTBHOCT Ha noBukBaHeTto (Answer Seizure Ratio, ASR), onpegeneHa kaTto
OTHOLIEHNE Mexay 6posi Ha HanpaBeHUTE ONMUTM 3@ MOBMKBAHE, KOUTO Ca MNPUKIIHYUIN
ycrnewHo, kbM 0bwusa 6poit Ha HanpaBeHUTE ONMTK 3a NOBMKBaHe (B cboTBeTCcTBME C ITU-T
E.425, 1. 1.3). MnHnmanHaTta ctoHocT Ha ASR ce onpegens Ha 50%.

MN3mepBaHeTO ce ocbllecTBABa Ha 6a3a CTaTUCTMYECKM AaHHM 3a 6poss Ha onuTuTe 3a
noBMKBaHe, 6pos Ha yCrewHUTE U HeyCrnewHUTe MOBMKBAHUS M CbOTBETHUTE UM MPUYUHU
3a pasnagaHe Ha noBuKBaHeTo. WHdopMmaumsaTa 3a napaMeTbpa ce  arpermpa  3a
eHO4YacoBM Nepnoan 1 ce nasu 3a nepuog oT 3 Meceua.



3a SIP npotokon IETF aeduHupa ekBmBaneHTeH Ha ASR kadecTBeH usMepmuten SER

/session establishment ratio/ kato oTHoweHue B % Ha ycnewHo 3aBbpwmnute ¢ 200 OK
INVITE onutun 3a gmnanor kbM obuwmsa 6point INVITE onuTK, C U3K/IOYEHNE Ha Te3K, 3aBbpLUmnImn
c 3XX.

M3mMepBaHeTo ce ocbllecTBsABa Ha 6a3a CTaTUCTMUECKWM AaHHM 33 6pos Ha onuTuTe 3a
NoBMKBaHe, 6pos Ha YCNewHUTE U HeyCrnelwHWTe MOBUKBAHUSA U CbOTBETHUTE UM MPUUUHMK
3a pasnagaHe Ha noBuKBaHeTo. WMHdopMauusiTa 3a napamMeTbpa ce  arpermpa  3a
elHOYacoBM Mepuoan 1 ce nasm 3a nepuoa ot 3 Meceua.

B npoueca Ha paboTa Bcska CTpaHa cream KayecTBOTO Ha ycnyraTta v uHdopMupa gpyrata
CTpaHa Npu perncTpMpaHe Ha BrOwWeHN (HUCKK) CTOMHOCTU Ha ASR.

2. KoedbmuneHnt Ha MpexxoBa edektuBHocT (Network Effectiveness Ratio, NER),
onpefeneH KaTto CbOTHOLWEHWMETO MexAay CyMaTta Ha HarnpaBeHUTe OnuUTWU 3a MNOBUKBaHe,
3aBbpPLUMAN CbC cMrHan ceBoboaHO unau curHan 3aeto, 6e3 oTroBop OT BWKaHaTa CTpaHa,
KbM 06Wwmna 6pon Ha HanpaBeHUTE ONUTU 3a nNoBukBaHe (B cboTBeTcTBME C ITU-T E.425,
T. 1.5).MuHumanHata ctomHocT Ha NER ce onpepenst Ha 95%.

OnpegensHeTto Ha NER ce nssBbpliBa, BkaouBanku Release Cause Values: 1, 16, 17, 18, 19,
20,
21, 22, 28, 31, 50, 53, 55 nnu cboTBETCTBALWLNUTE TPAHCIMPAHU CTOMHOCTK B SIP.

3a SIP npotokon IETF gedmHmnpa eksmBaneHTeH Ha NER kauvectBeH nameputen SEER

/session establishment effectiveness ratio/ kato oTHoweHue B % Ha 3aBbpwunnte ¢ 200
OK, 400, 486, 600 n 603 INVITE onutn 3a amanor kbMm obwma 6pon INVITE onutu, C
N3KJIOYEHNE Ha Te3U, 3aBbPLUNIN CbC CbobleHns 3XX.

B npoueca Ha paboTa Bcska CTpaHa c/iean KavyecTBOTO Ha ycnyrata u nHdopmumpa gpyrarta
CTpaHa Npu perncrpupaHe Ha snoweHn (HUCKK) ctomHocTn Ha NER.

M3MepBaHeTO ce ocbllecTBsSBa Ha 6asa CTaTUCTUYECKM AaHHM 3a 6posi Ha onuTuTe 3a
NoBMKBaHe, 6pos Ha YCMEewWwHUTE U HeyCrnewHUTe MOBUKBAHUS U CbOTBETHUTE UM MPUUNHMK
3a pa3nagaHe Ha MnoBMKBaHeTo. WMHdopMauusaTa 3a napaMeTbpa ce  arpervpa  3a
eHOYaCcoBM Mepuoan 1 ce nasu 3a nepuog ot 3 Meceua.

3. ®aKTop 3a oueHKa Ha npeHoca Ha rnac (R-dakrop), onpegeneH B CbOTBETCTBUE C
ITU-T G.107.

B cvotBetcTtBMe ¢ ITU-T G.109, R-dakTopbT cnegBa ga 6bae He no-manbk o1 70.

M3MepBaHeTO ce ocbliecTBABa B ToukatTa Ha B3auMMHO CBbp3BaHe u4pes nacueeH
MOHUTOPWHI Ha MpeMuHaBalms curHaneH n meagusa Tpaduk. N3mepsBaHeTo MOxe pa ce
M3BbpLUIBA KaKTO 4pe3 OTAE/HW aHanusaTopu WM CUCTEMW 3a U3MEepBaHe, Taka M 4pes
BrpageHn dyHkumoHanHoctn Ha SBC. [MapamMeTbpbT ce wu3umcnsiBa Ha 6azata Ha
nHdopmaumsaTa 3a packet loss, packet latency and packet jitter, codec, nonyuyeHun upe3s
aHanu3 Ha SIP n RTCP protocol u RTP noTtoka.

MapaMeTbpbT Ce M3MepBa OTAENHO 3a [ABETe T[OCOKM Ha rJjlacoBaTa KOMyHMKauums:
eBxoasAWa (0T HAcpewHaTa cTpaHa KbM M3MepBaLoTO NpeanpuaTme).

em3xogawa (OT MpexaTa Ha W3MepBaWOTO MpeanpuaTMe KbM HacpellHaTa

CTpaHa).



4. Mpu u3MmepBaHe Ha napametTpute no T. II. ce npwnaraT U CbOTBETHUTE
OOKyMeHTM Ha Internet Engineering Task Force ( IETF - Llenesa rpyna 3a WHTepHeT
WHXXEHEPUHT)

5. MNpn HeobxoANMMOCT OT CbOTBETCTBME MeXAy NpUUYMHUTE 3a pa3nagaHe Ha SIP n ISUP
NpOTOKONN ce u3non3sat npenopbkn ITU-T Q.1912.5 n RFC 3398

JECTOBW MNPOLIEAYPA
SIP Test Procedure

1. Physical Interconnection Validation:

a) PING packet with 16 kB size sent from Partner A network to
Partner B network. Return time should not exceed 60 ms.

b) PING packet with 16 kB size sent from Partner B network to
Partner A network. Return time should not exceed 60 ms.

2. Basic SIP Signaling Control Test Validation:
2.1 Successful call setup.

Purpose:
To check that a SIP session is successfully established

Preconditions:

Generic message flow:

RTP(...) >
[<====m=mmmmmmmmmm—aea-
RTP (...)]
RTP(...) >
[<======mmmmmmmemmeaeae
RTP (...)]
Check:

1. That the content of To, From, Via and Allow headers is correct

2. SDP fields m and a contain correct
information Test results:



Test N | Test description pass| fail | skip| comments

Partner A (A-party) initiates a SIP
2.1.1 | session towards Partner B(B-party) X

Partner B(A-party) initiates a SIP session
2.1.2  towards Partner A (B-party) X

XU 0 = Y2

2.2 Unanswered call setup

Purpose:

To check that SIP provides correct responses for the below listed conditions of
unanswered calls:

- No answer

- Busy

- A-party clears before B-answer
- Call rejected

Preconditions:

Generic message flow (No answer and A-party clears before B-answer):



INVITE (To, From, Via, Allow, SDP)--========mmemmmem e >
[< 100 Trying
(...)]
[ =======- 183 Session progress (...)/180Ringing
(..)1]
CANCEL >
< 200 OK (CANCEL)
< mm———— 487 Request Terminated (INVITE)
ACK >
Generic message flow (Busy and Call rejected):
INVITE (To, From, Via, Allow, SDP) -======-==--mmmmmmmmceceeeee >
[< 100 Trying
(...)]
< Reason 4xx
(...
ACK =======emceeaa >
Check:

- For "No answer” - Cancel (depending of configuration)
- For “A-party clears before B-answer” - 487 Request Cancelled

- For “Call rejected” - 403 Forbidden
For "Busy” — 486 Busy here
Test results:

- No answer
Test N Test description pass|fail |skip| comments




2.Partner A(A-party) initiates a SIP
session towards Partner B (B-party).

2.2.1 No answer X

and no call forward from Partner B

Partner B (A-party) initiates a SIP session
towards Partner A (B-party). No answer
2.2.2  |and no call forward from Partner A. X

- A-party clears before B-answer
Test N [Test description pass|fail |skip | comments

Partner A (A-party) initiates a SIP
session towards Partner B(B-party). A-
2.2.3  |party clears before B-answer X

Partner B (A-party) initiates a SIP session
towards Partner A (B-party). A-party

2.2.4  |clears before B-answer X

- Call rejected
Test N |Test description pass|fail |skip | comments

Partner Al (A-party) initiates a SIP
session towards Partner B (B-party). B-
2.2.5  |party rejects the call X

Partner B (A-party) initiates a SIP session
towards Partner A (B-party). B-party

2.2.6  |rejects the call X
- Busy
Test N ITest description I pass Ifail Iskiplcomments I

Partner A (A-party) initiates a SIP
session towards Partner B (B-party), but

B-party is engaged in another
2.2.7 service is active for B-party. X

Partner B (A-party) initiates a SIP

session towards Partner A (B-party), but

B-party is engaged in another session.
298 No call waiting service is active for B-




2.3 Cancel
Purpose:

To check that a SIP performs correctly CANCEL method

Preconditions:

Generic message flow:

. |INVITE (CSeq) -----------
->
< 100 Trying
(...)
CANCEL(CSeq) ------------ >
< 200 OK
(CANCEL)
< ===== 487 Request Terminated (INVITE)
Check:
- Conte nt of CSeq
header Test result:
Test N [Test description pass |fail |skip |comments
3.1.1 |Call initiated by Partner A X
312 3.Call initiated by Partner B X

3. Session description protocol (SDP) tests

Purpose:

To check that a SIP Agents are capable to negotiate different SDP parameters

INVITE (To, From, Via, AHOW, SDP) =-=-====nm-m-mmmmmmmmmmmmamaan



Generic message flow:

[< 100 Trying
(...)]
[<========- 183 Session progress (...)/180
Ringing (...)]
< 200 OK
(SDP)
ACK (SDP) >
Check: - m and a fields
Test result:
Test N [Test description pass |fail |skip |comments

Call initiated by Partner A. A list of proposed
a list of m (Media name and transport
address) and a (Media attributes) fields.
Partner B responds with 200 OK

containing the chosen media type.

Repeat at least for the above listed

media types
31 P X

Call initiated by Partner B A list of proposed
a list of m (Media name and transport
address) and a (Media attributes) fields.
Partner A responds with 200 OK containing
the chosen media type.

Repeat at least for the above listed

media types
3.2 X

3. RTP tests



Purpose:

To check that RTP streams are successfully established between SIP Agents
in both directions for the following media types:

Preconditions:

Set payload size to be equal at
both ends: G.711alaw -

sampling 20ms

Generic message flow:

| RTP(...) >
[< RTP
(...)]
| RTP(...) >
[< RTP
(..)]
Check:
- That the quality of voice is acceptable
Test result:
Test N Test description pass|fail |skip [comments

PartnerB subscriber codec set - G.711
only, Partner A subscriber codec set -
4.1 G.711 only. Make call. Check voice path. X

Purpose:

To check which methods for DTMF transmission are supported by both parties:




3. Inbound (RTP payload packets)

Check:

- That DTMF is successfully transmitted RFC 2833 codec

Test results:

- Inbound DTMF transmission,

Test N |Test description

pass |fail

skip comments

6.1

Set codec on both sides on . Partner A
subscriber originates call to Partner B
subscriber. After Call is successful
established validate in band DTMF digits
send and receive from both sides.

6.2

Set codec on both sides on. Partner B
subscriber originate call to Partner A
subscriber. After Call is successful
established validate in band DTMF digits
send and receive from both sides. Repeat
this test in the opposite direction.

7. FAX Calls

Purpose:

To verify that faxmiles are successfully exchanged between by both parties:

Check:

- That faxmails are successfully transmitted ()

Test results:

Test N

Test description

pass |fail

skip

Comments

7.1

Set codec on both sides on T.38. Partner
B subscriber send FAX messages,
Partner A subscriber should receive FAX

message.
Validate that message was sent

7.2

Set codec on both sides on T.38. Partner
A’s subscriber sends FAX messages,
Partner Ber’s subscriber should receive
FAX message. Validate that message was
sent successfully.




8. End to end tests:

Purpose:
Check the following services:

1. CLIR
2. FNP

Test results:

Test N | Test description pass |fail |skip {Comments

Partner Ael (A-party) initiates a SIP
session with CLIR activated towards
1 Partner B X
(B- party)

Partner B (A-party) initiates a SIP session
with CLIR activated towards Partner Al

2 (B- party) X

Partner Ael (A-party) initiates a SIP
session with duration longer than 15
3 minutes X

Partner B (A-party) initiates a SIP

4 session with duration longer than 15 X
minutes
Partner A(A-party) initiates a SIP session to

5 a Number ported to Partner B (B-party) X
Partner B (A-party) initiates a SIP session

6 to a Number ported to Partner A(B-party) [X

7 Billing CDR Data Check X

CpokoBe 3a OTKpMBaHe, MPOMSAHAa U 3aKpMBaHe Ha TOYKM 3a B3aMMHO CBbp3BaHe

1. CpokoBe 3a OTKpMBaHe Ha TOYKM 3a B3aMMHO cBbp3BaHe: 30 paboTHM AHW cneanpoyyBaHe
3@ HaAnume Ha TeXHUYecKa Bb3MOXHOCT.

2. CpokoBe 3a nNpoMsiHa Ha TOYKM 3a B3auMHO cBbp3BaHe: 30 paboTHM AHW cnea NpoyyBaHe 3a
HanMuyme Ha TEXHNYECKA Bb3MOXHOCT.



3. CpokoBe 3a 3aKpMBaHe Ha TOYKWM 3@ B3aMMHO CBbp3BaHe: CbI/lacHO AOrOBOpPEH CPOK
B nHANBUAYaTHUA AOrOBOP-CPOK Ha Npean3BeCTUE.



