HN3meHeHue M J0NMbJHEHHE HA YCJIOBHUSI 32 NMPeEIOCTABSIHE HA B3aMMHO CBbpP3BaHe Ha
00IIeCTBEHH €JeKTPOHHHM CHOOIIMTETHHM MpeXH KbM Mpe:xkara Ha ,J3TouHa
TeJIeKOMYHUKAUMOHHA KoMnaHus” AJl ( u3m. u non. Ha 11.07.2016 . Ha ocHOBaHmue T.
2.3 ot Pemmienue Ne 356 ot 23.06.2015 . na KPC)

Bne Bpb3ka ¢ Pemenue Ne 356/23.06.2016 r. na Kommucusita 3a peryjiupaHe Ha
CHOOIIEHNATA, YCJIOBUATA 3a MpelocTaBsiHe HA B3aMMHO CBbpP3BaHe Ha OO0IIeCTBEHH
CJIEKTPOHHU CHOOIIMTEIHM MpeXH KbM Mpexara Ha , 3TOYHA TeleKOMYHHMKAIIMOHHA
koMnanusa” AJl, ce u3MeHAT U JOMBABAT, KAKTO CJIEABA:

B Pasznen V. ,,Texuuveckn M3MCKBaHUA, HHTep(elicu 3a peaqu3upaHe HA JOCTHI C LeJ
peajM3MpaHe HA B3aMMHO CBbpP3BaHe, MPOTOKOJM 32 CHTHAJM3ANUA®, T. 2 ce U3MEHS U
JIOITBJIBA, KaTO MPUI00UBA CIICAHUS BU/I;

»II. UTK mpenocraBsi IOCTBI € OINIEA OCUTYpsSBaHE HA B3aMMHO CBbp3BaHe, 0a3MpaHO Ha
uHTepHeT npotokoin (IP B3auMHO cBbp3BaHe), B U3IIBJIHEHHE HA 3aIbJKCHUATA CH, CYUTAHO OT
01.01.2017 r., mpu cria3BaHe Ha CIEIHUTE U3UCKBAHUATA U CPOKOBETE:

1.1. UTK npenocrass IP B3auMHO CBbp3BaHE 3a yCIyTH, KaKTO CJIEABA:

OcHOBHa MpexoBa yciayra reHepHpaHe ¢ OIiel] IpeAocTaBsHe Ha (UKcUpaHU Tese(oHHU
yoryrd W (DaKCUMIJIHM CHOOIICHHWS TP M3MOJ3BaHE Ha Homepa oT Hammonamxus
HomepanuoneH riad (HHIT);

1.1.1. OcHoBHa MpexoOBa ycCiayra TEpPMHUHHMpPAHE 3a HAIMOHATHU M MEXKIyHAPOIHU
MOBUKBaHUS U (PaKCUMUIIHU CHOOIICHUS;

1.1.2. MpexoBa yciayra TpaH3UT C OIVIe[ OCBIIECTBSIBAHE HA MPEHOCUMOCT Ha
HOMEpATa;

1.1.3. MunumaneH Habop OT JAOMBIHUTEITHH YCIYTH ,,MICHTH(PUKAIMSI Ha JIMHUATA HA
Bukans” (CLIP), ,0nokmpane Ha wuaeHTHduKanus Ha jguHusATa Ha Bukamus® (CLIR),
npenacouBane Ha noBukBaHuATa (Call Forwarding) u Tonanno Homeponabupane (DTMF) B
cboTBeTCTBHE ¢ [IpaBunara 3a ycnoBusaTa U pena 3a MpelocTaBsHEe U MOJI3BaHe HAa (DYHKIMHUTE
HA Mpexara ,uAeHTU(UKAIKUS Ha JTUHUATA HAa BUKAIIWS , ,,MICHTU(UKAIUS HAa CBbp3aHaTa
JIUHUA” ¥ ,,TOHATHO HOMepoHabupane”, npuetu ¢ Pemenne na KPC 2221/28.10.2008 r;

1.1.4. [Ipyru NOOBIHUTENHU YCIYyTd B CHOTBETCTBHE C JOTOBOPEHHUS IMPOTOKON 3a
curHanu3amus mo T. 1.5.1.

1.2. UTK ocsimectsiBa [P B3auMHO cBbp3BaHe Ha 0a3ara Ha MakeTHa KOMYyTalus U
HE3aBUCHMO OT NPHWJIAraHUTe TEXHOJOTMM B OTAEIHUTE MPEXH 3a aOOHATEH JOCTHII, KaTo 3a
OCHOBEH HOCEII IPOTOKOJI HAa KOMYHHUKALUATA 1A c€ U30i3Ba IHTEpHET MPOTOKOII.

1.3. Ilpu peanuszanusara Ha [P B3aunmHoTO cBbp3Bane, UTK ocurypsiBa curypHocr u
LAJIOCT HAa B3aMMHO CBBP3aHUTE MPEXU U OllEpaTUBHA CbBMECTUMOCT HA YCIIYTUTE 4pes:

1.3.1. eanosnayHo nepuHHpaHe Ha uHTepdeiica mpexa-mpexa (NNI, Network-to-
Network Interface) B moroBopute 3a B3auMHO CBbpP3BaHE B ChOTBETCTBHE C T. 1.5;

1.3.2. BpBeX/1aHE HA MPaBUJIA W/WIU CHCTEMH 33 PE3EPBUPAHE;

1.3.3. mpunmarane Ha MOCOYEHUTE B Tabmuua | CTaHAApTH W CTaHIAPTU3ALMOHHU
JIOKYMEHTH.



Tabmuna 1

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

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

IIporoxkonu 3a
CUTHAJIM3ALUSA

Buja na unrepdeiic | Pamunus crangapru IEEE 802.3
B TOYKAara Ha

B3aMMHO
CBbP3BaHe
ITU-T G.711 Pulse code modulation (PCM) of voice
frequencies, A-Law (Uncompressed transport codec) — 3a
Konenn KOJIUpaHe Ha Iy1ac

ITU-T T.38 Fax transport - 3a kogupaHe Ha (akc

CLIP /CLIR: IETF RFC3323 Privacy Mechanism for SIP
(CLIP/CLIR) u IETF RFC 3325 Private Extensions to the
Session Initiation Protocol (SIP) for Asserted Identity
within Trusted Networks

JonbJIHUTETHU DTMF: IETF RFC 2833 RTP Payload for DTMF Digits,

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

Call Forwarding: IETF RFC 5806 Diversion Indication in
SIP

1.4. UTK peammsupa ¢usnyeckata cBbp3aHocT 3a I[P B3anMHO CBBp3BaHE MEXIY
MpPEXKHUTE CH Upe3:
1.4.1. otnenna ¢Qusuyecka auHUSA ,,0T Toyka g0 Touka” ¢ Ethernet maTepdeiic c

TEXHUYECKH XapaKTEePUCTHUKH, OTIOBAapsAIIM HA MOCOUYEHHUTE CTaHIAPTH U CTaHAAPTU3ALUOHHU
NOKYMEHTH B T.1.3.3., K0oATO MOXe /1a ObJie HaeTa U OT TPETO JIUIIE;

1.4.2. onpenensine Ha OpOil TOUKW HA B3aMMHO CBBP3BaHE MPHU Clia3BaHe Ha T. 1.3;

1.4.3. onpenensiHe Ha KanalUTeTa Ha TOYKUTE HA B3aMMHO CBBP3BaHE, PECIEKTUBHO Ha
JMHUMTE 32 B3aUMHO CBbpP3BaHE KbM BCSAKA OT TSAX, B CHOTBETCTBUE C IPOTHO3MUTE 3a Opos Ha
€IHOBPEMEHHO IIPOBEX/IaHUTE Pa3roBOPH, OOMEHSHM MEPUOAMYHO MEXKIY CTpPAHUTE IIO

WHJIUBUYAJIHUS JIOTOBOP 3a B3aMMHO CBBp3BaHE, MPU M3MOJI3BaHE Ha Koaeka mo T. 1.5.2. ¢
ompezeneHa OUuToBa CKOPOCT 3a efauH pa3roBop 105 kbit/s;

1.4.4. npenBrk1aHe HA MAHUMAJICH KallallUTEeT Ha BCSIKA TOYKA HA B3aMMHO CBHP3BaHE
or 10 Mbit/s.

1.5. UTK ocurypsisa B wuntepdeiica mpexa-mpexxka (NNI, Network-to-Network
Interface) nmogawspixane Ha:



1.5.1. equn ot mpotokonute 3a curHaimuzanus SIP wmm SIP-I, B chOTBETCTBHE CBHC
CTaHIApPTUTE M CTaHIAPTU3ALMOHHUTE JOKYMEHTH, TocodeHd B T.1.3.3.; mpu 3asgBeHO
U3IONI3BaHE HA MPOTOKON 3a curHamm3anus SIP oT emna or cTpaHuTte, Apyrara cCTpaHa
ocurypsa Tpanciupane ot SIP-I kem SIP;

1.5.2. xonek 3a KoAUpaHe Ha MIACOBUTE CUTHAJINA B CbOTBETCTBUE C npenopbka [TU-T
G.711 A-law;

1.5.3. xonek 3a kogupaHe Ha ¢akc curHanu, onpeaeneH B npenopbka [TU-T T.38;

1.5.4. tomamHo Homeponabupane (DTMF) B cpoTBEeTCTBHE CBC CTaHIAPTUTE W
CTaHJIapTU3aIMOHHUTE TOKYMEHTH, TOCO4YeHH B T.1.3.3.;

1.5.5. pe3epBupane Ha pecypcu (resource reservation).

1.6. UTK m3nomsBa rpannden cecueH koHTposnep (SBC — Session Border Controler),

KoHUTYpupaH Kato apynocoueH norpedurencku areHT (B2BUA — Back-to-Back User Agent),
MOJTBbPIKAI MUHUMAJIEH Opoit QyHKITUH:

1.6.1. ckpuBaHne Ha TononorusTa Ha Mpesxata (Topology hiding);

1.6.2. Tpanciupane Ha mpexoBu anpecu (NAT traversal);

1.6.3. puiiTpupane Ha 06paTHO HACOUYEHUS Tpa(uK;

1.6.4. nogrppKaHe Ha COUCHIM 32 KOHTPOJ HA aBTEHTH(HUKALUATA U OTOPU3AIHATA;

1.6.5. nopabpxane Ha MenuitHU yeanyru — riac, pakc, DTMF, Call Forwarding, CLIP,
CLIR;

1.6.6. 3amura Ha Mpexute (Security/Firewall);
1.6.7. koHBepTHUpaHE MEX Ty pa3naHuTe poTokonu (Interoperability).

1.7. UTK cna3Ba cieIHUTE 3aAbJDKCHUS, CBbP3aHU C KaU€CTBOTO Ha MPENOCTaBIHUTE
YCIIyTH KaTo:

1.7.1. monawpika, ciaenu, u3MepBa, U1 0OMeHs1 HH(MOpPMAIIHS 3a CIEAHUTE IMapaMeTpy 3a
KauecTBO Ha IpeHoca:

a) €HOIIOCOYHO 3aKbCHEHUE (one-way delay), ompeneneHo KaTo BpeMeTo, HEOOXOIUMO
32 MPEHOC Ha TJIac MEXJy JBETe KpaHW TOYKH Ha MapIIpyTH3alUs Ha TOBHKBAHETO Ha
pascrosiaue A0 5000 kM.

B crvorBerctBue ¢ Ilpunoxenue II Ha npenopska ITU-T G.114, cToliHocTTa Ha TO3M
IapaMeTsp ce onpenens Ha MakcuMyMm 150 ms.

0) BapupaHe Ha 3aKbCHEHHETO Ha maketute (packet delay variation), ompeneneHo kKaro
pa3iukara BB BPEMETO Ha aOCONIOTHATa CTOWHOCT Ha €THOMOCOYHO 3aKbCHEHHE Ha JIaJIcH
MakeT ¥ MHHAMAJTHATAa OTYETEHA CTOWHOCT (ped)epeHTHa CTOWHOCT) Ha 3aKbCHEHHE Ha MaKeT B
U3MepBaHaTa CBBKYNHOCT (quantile) Mexay /1Be ompeneneHUM TOYKHM Ha H3MepBaHe (B
crorBeTcTBHE ¢ ITU-T Y.1540, T. 6.2.4).

B cworBerctBue ¢ ITU-T Y.1541, Tasu pasznuka He TpsOBa aa HajaBumaba 50 ms 3a
99,99% ot n3MepBaHaTa CbBKYITHOCT.

B) 3ary0a Ha maketu (IP Packet Loss Ratio, IPLR), onpenenena kato chOTHOIIIEHUE Ha
oOmwust Opoit uzryoenu [P maketu kbpM 061us 6poit usnparenu [P maketu 3a BCUYKU U3NIpaTeHU

MakeTu OT aJpeca Ha M3TOYHWKA KbM ajpeca Ha gectuHanuara (B cpborBerctBHe ¢ [TU-T
Y.1540, 1. 6.4).



B cpotBerctBue ¢ ITU-T Y.1541, 3arybara na naketru (IPLR) cneasa na Ob1e mo-manka ot
0,1%.

1.7.2. mopnwepka, cienu, u3MepBa U oOMeHs WHOOpMAIHSA 3a CIEAHUTE TMapamMeTpH 3a
Ka4ueCTBO Ha YCIYTHTE:

a) edexkTuBHOCT Ha mnoBukBaHeTo (Answer Seizure Ratio, ASR), ompenenena karo
OTHOILIEHUE MEX/1y Oposi Ha HalpaBEHUTE ONUTH 3a MOBUKBAHE, KOMTO Ca MPUKIIOYMIN YCIEIIHO,
KBbM 0011us Opoii Ha HarpaBeHHUTE ONMUTH 3a noBUKBaHe (B choTBeTcTBUE ¢ [TU-T E.425, 1. 1.3).

Munumannara ctoitHocT Ha ASR ce onpenens Ha 50%.

0) xoedumment Ha wmpexoBa edektuBHOCT (Network Effectiveness Ratio, NER),
onpesiesieH KaTo CBhOTHOIIEHHWETO MEXKJIy CcymMara Ha HalpaBEeHUTE OINUTU 3a IIOBHKBAaHE,
3aBBPIIMIN CbC CUTHal CBOOOIHO WJIM CHUTHAJI 3a€TO, 0€3 OTroBOp OT BHMKaHATa CTpaHa, KbM
oOmrust Opoii Ha HarpaBEeHUTE ONMUTH 3a MoBUKBaHe (B choTBeTcTBUE ¢ [TU-T E.425, 1. 1.5).

Munumanuara ctoitHocT Ha NER ce onpenens na 95%.

B) (haxTop 3a olLleHKa Ha npeHoca Ha mac (R-¢pakTtop), onpezneneH B CbOTBETCTBUE C
ITU-T G.107.

B cvorBerctBHe ¢ ITU-T G.109, R-dakropsT ciaenpa na 0b1e He mo-Mairbk ot 70.

2. UTK wusnbiansBa BHeceHuTe B Komucusita 3a peryinupaHe Ha CbOOIEHUSTA, B
m3nbiHeHue Ha Pemenune Ne 355 ot 06.08.2015r, ycnoBus 3a U3BBpIIBAHE HA U3MEpPBaHUS Ha
napamerpute o T. 1.7.1 m 1. 1.7.2 (mucmo BX. Ne 12-01-4236/23.12.2015 1), KaKkTo cienBa:

2.1. IIppBOHA4YaIHM M3MEPBAaHUS MPU OTKPHUBAHE HA TOUKA HAa B3aMMHO CBBbpP3BAaHE /WU
JIMHUSA 32 B3aMMHO CBbP3BaHE;

2.2. IlepuonnyHy U3MEPBAHUS HA MIOCTUTHATUTE CTOMHOCTH HAa IIOCOUYEHUTE NapaMeTpH 3a
Ka4eCTBO;

2.3. Ilpu B3auMHO cBbp3aHe, 3abupano Ha MHrepHer nporokos, UTK npunara onucanure
[0-TOpe MNapamMeTpH, aKKTO M MapaMeTpute, ompezaesneHu B [lpunoxkenue 1 kbM HaACTOAMIOTO
W3MEHEHUE U JIOIbJIHEHHE.

3. UTK oxka3Ba HEOOXOIUMOTO CBHICHCTBHE Ha NPHUCHCIUHSABAIINTE CE MPEATPUSITHS,
KOUTO He ca aapecaty Ha Pemenue Ne 355 ot 06.08.2015 .

4. WU3uckBanusaTa no T.1 U T.2 ce mpuiarar €IMHCTBEHO 3a HOBU 3asBKM 3a TOYKHM Ha
B3aUMHO CBbp3BaHe. M3rpagenure toukn Ha TDM B3auMHO CBBpP3BaHE €€ IPOMEHAT CaMoO II0
HCKaHE Ha HIKOS OT CTPAHWUTE MO MHAUBUAYAIHMSI JOTOBOP 3a B3aMMHO CBbp3BaHE, Karo [0
YCHEIIHO MPUKIIIOYBAHE HA TECTOBETE MO m3rpaaeHara [P cepp3zanoct TDM B3auMHOTO CBBp3BaHE
HE ce IIpeKpaTsBa

IIpexoaHu ¥ 3aKJIIOYHMTEHH pPa3nopeadn KbM U3MeHeHHe U JonbaHeHue ot 11.07.2016 r.
§1. U3MeHeHnsATa U JONBJIHEHHUATA BJN3AT B cuJa, cuutano or 01.01.2017 r.

punoxenue 1



YCJIOBUA 3A UBMEPBAHE HA ITAPAMETPH 3A KAYHECTBO

[. U3mepBaHusi NpM OTKPUBAHE HA TOYKA 32 B3AMMHO CBbP3BaHe W/WIH JIMHUA 32 B3AUMHO
CBbpP3BaHe, CBbP3aHU C KA4eCTBOTO HA NpeHoca:

1. ®YHKIMOHAIHU TeCTOBe NMPH OTKPHBaHe HA TOYKA 32 B3AaHMHO CBbpP3BaHe W/WJIH JIMHUA
32 B3aMMHO CBbpP3BaHe, 3aCATally NPeA0CTABIHETO HA YCJIYIU:

a) 1a BepuUQHIMpPa IIACOBUTE YCIYTH OT MPEXUTE HA MPEANPUATHITA C IPOU3XOA U TEPMUHHUPAHE
OT/BbB BCUUKH JIOMEHHM Ha MpejiaraHara yciyra.

0) na Bepudumpa ¢Gakc ycayrd OT MPEKUTE HA MPEANPUATHSATA C MPOU3XOA U TEPMHHHPAHE
OT/BbB BCUYKH JIOMEHHH Ha MpejiaraHara yciyra.

B) na Bepudumupa DTMF ¢(yHKIMOHATHOCT OT MpEXUTE Ha TPEANPHUATHATA C MPOU3XOA U
TEpMUHHUpPaHE OT/BbB BCUUYKH JIOMEWHH Ha Mpe/araHara yciyra.

r) na Bepuduimpa Call Forwarding, CLIP u CLIR ycayru oT MpexuTe Ha NpeaIpusTHTA.

1) 1a BepuduIypa APYrd JOMBIHUTEIHU YCIYTH OT MPEXUTE HA MPEJNpUATHITA MPH B3aUMHO
ChIJIACUE OT JIBETE CTPAHHU.

€) Ja Bepu@uIpa KOPEKTHOTO paslajaHe Ha MOBHUKBAHUATA M MpaBWIHATA TPAHCIALUSA MEXIY
Pa3IMYHUTE TPOTOKOIH.

K) na BepuduIHMpa BB3MOXKHOCTTa 3a BKIouBaHe Ha ISUP release cause B Header ma SIP
ChOOIIIEHHUATA B CIIy4ail Ha TPAaH3UTHPAHE HA TpauK.

3) 1a IpoBepH KOpeKTHOcTTa Ha reHepupannte CDR 3a TakcyBaHe ByCTpPaHHO.

1) Ja IPOBEPU OTCHCTBUETO HA TPAHCKOAMPAHE 3a MOBUKBaHMSI, TEHEPUPAHU B MPEXKUTE Ha JIBETE
MPEANPUATHS, C L1e] U3MEpBaHe OT Kpal 10 Kpail Ha KauecTBOTO Ha yCIyrure/ mpeHoca.

2. [lTapameTpyn U HAYUH HA U3MEPBaHe:

2.1. EnnonocouHo 3akbcHeHue (one-way delay), ompezeneHo kato BpemMeTo, HEOOXOIUMO 3a
MPEHOC Ha TJIaC MEXIY JIBeTe KpallHU TOYKU Ha MapLIpyTH3alis Ha MOBUKBAHETO HAa Pa3CTOSHUE
10 5000 kM.

B cworBerctBue ¢ [Ipunoxenue 11 va npenopeka ITU-T G.114, cToiiHOCTTa Ha TO3M NapaMeTbp
ce onpezaesns Ha MakcuMyM 150 ms.

N3mepBaHeTO ce OCBILECTBsIBA B TOUKaTa Ha B3aUMHO CBbP3BaHE Upe3 MACHBEH MOHUTOPUHI Ha
MIPEMUHABAIIMS CUTHAJICH M Meaus Tpaduk. V3MepBaHETO MOXKE J1a c€ M3BBPIIBAa KAaKTO upe3
OT/IEJIHU aHAJIM3aTOpU MJIM CHUCTEMH 3a U3MEpBaHe, Taka W 4pe3 BrpaZieHu (yHKIMOHAIHOCTH Ha
SBC. EnqHonocoyHOTO 3aKbCHEHUE CE OIpeens upe3 HH(popManusaTa, Ipu1o0nuTa OT KOHTPOJIHUS
npotokon RTCP

3aKbCHEHUETO Ce U3MEpBa OTJIETHO 32 JBETE MOCOKU Ha IJIacoBaTa KOMYHUKAIIMS:
*BXOJIsI111a (OT HacCpelIHaTa CTpaHa KbM U3MEPBAILOTO IPEANPUATHE).
*M3XOJA1IA (0T MpekaTa Ha U3MEPBAIOTO NPEANpUsiTHE KbM HacpeIIHaTa CTpaHa).

2.1.1. Ilpu oTKpUBaHe HA HOBA TOYKA/HOBA JIMHUS 32 B3AaUMHO CBbP3BaHe

I/I3MepBaH€TO CC MH3BbpIIBA OT ABCTC NPCANPpUATUA 3a TCECTOBU I[MOBUKBAHUA MCKIY
MIPEeIBAPUTEITHO OIpPEEICHN He MO-Malko OT 2 (IBe), HO He MoBeue OT 5 (MeT)KpailHu TOYKHU B
HOMCPAIUOHHUTC O6HaCTI/I, B KOUTO MPEANIPUATUATA UMAT HOMEPA.

W3pbpiBar ce 3 Opost u3MepBaHuUs 3a BCsIKAa TOYKA, KaToO ce Mpujlara MPUHIUIBT BCAKA C BCSAKA.
[Ipu wm3mepBaHWsI OT HAIMOHAIHU KpaHU TOYKHM MAaKCHMAIIHOTO 3aKbCHEHHE CIIe[Ba Ja € B
pamkuTe 10 40 ms.



3a HU3MEPBAHC Ha 3aKbCHCHUCTO IIpU MCKAYHAPOAHW ITOBUKBAHUA CC IIPABAT TCCTOBU
MCXKIAYHApPOIHU 06a>1<11aH1/m, MPOU3XOXKAAIIH OT MC)KAYHAPOJAHNU N3TOYHUIU B PA3JIMYHN PECTUOHMU.

2.1.2. B npoueca Ha eKCIIOATALIMS

OcpliiecTBABa C€ KOHTPOJ Ha MHapamerwbpa ,,6AHOMOCOYHO 3akbCHeHue mo T.2.1.1. 3a Bcsiko
noBukBaHe. MHpopmarmsTa ce 3ama3sa B 0a3a JaHHH 3a CpOK OT 3 Mecerna. [Ipu ycraHOoBsiBaHE Ha
5 % TOBUKBAHUS C BJIOIICHHU MapaMeTPH B paMKHUTe Ha 24 Jaca cTpaHara, yCTaHOBHWIJIA Ipodiema,
yBEIOMsBA HacpelllHaTa CTpaHa 3a MpPoOJieM ¢ KayeCTBOTO. AKO BJIOIIABAHETO € BHB BXOJAIIA
MOCOKa, CE CHTHAJM3HMpa HAcpellHaTa CTpaHa, Karo Ts € JUTh)KHA Ja MpeArpueMe JIEeUCTBHS 3a
OTCTpaHsBaHE Ha MPUYMHUTE 32 BJIOIICHO KAYECTBO B paMKUTE Ha | JieH.

[Iponienypara mo HacTosmiata T. 2.1.2. ce mpuiiara u IpH MOCTHITAIN KIUEHTCKH OTIJIAaKBaHUS.

2.2. Bapupane Ha 3aKkbcHeHMeTO HAa maketrute (packet delay variation), ompeneneHo karo
pasiukara BbB BPEMETO Ha a0CONIOTHATA CTOMHOCT Ha €JHOMOCOYHO 3aKbCHEHHUE Ha JaJIeH MaKeT
W MHMHHUMajHaTa OT4YeTeHa CTOMHOCT (pedepeHTHa CTOMHOCT) Ha 3aKbCHEHHE Ha TMaKeT B
u3MepBaHaTa CBBKYMHOCT (quantile) MeXxIay [Be ONpeneleHn TOYKHM Ha u3MepBaHe (B
crotBeTcTBHUE ¢ ITU-T Y.1540, 1. 6.2.4).

B crorBerctBue ¢ ITU-T Y.1541, Ta3u paznuka He TpsOBa na Hajgsumasa 50 ms 3a 99,99% ot
M3MepBaHaTa ChBKYITHOCT.

W3mepBaHeTO ce OCHINECTBsIBA B TOYKaTa HA B3aUMHO CBBp3BaHE Ype3 MAcHBEH MOHUTOPUHT Ha
MIPEeMHUHABAIIUSl CUTHANIeH U Meaus Tpaduk. V3mepBaHeTo MOXe Ja c€ M3BBPILIBA KAKTO 4pe3
OT/ICJTHU aHAJM3aTOPU WJIM CHUCTEMH 3a M3MEpBaHe, Taka W 4pe3 BrpaZeHu (YHKIMOHAIHOCTH Ha
SBC. Packet delay variation ce ompenens upe3 uHbOpMamusaTa, MPUAOOHUTA OT KOHTPOJIHHS
nporokos RTCP, kakto u 4pe3 aHainu3 Ha BpeMeHaTa Ha INPUCTUTraHe Ha Bceku nakeT oT RTP
MOTOKA.

[TapameTspbT ce M3MEPBA OTIEIHO 32 ABETE MOCOKH Ha I1acoBaTa KOMYHUKAIIUS:
*BXOJIsII11a (OT HacpelIHaTa CTpaHa KbM M3MEPBAILOTO IPEANPUATHE).
*M3XO0JA1IA (0T MpekaTa Ha U3MEPBAIIOTO NPEANpUsiTHE KbM HacpeIIHaTa CTpaHa).

2.2.1. Ilpu oTKpUBaHe HA HOBA TOYKA/HOBA JIMHUS 32 B3aUMHO CBbP3BaHe

I/I3MepBaH€TO CC MH3BbpIIBA OT ABCTC NPCANPpUATUA 3a TCECTOBU I[MOBUKBAHUA MCKIY
MIpEeIBAPUTEITHO OIpEIeIeHH, He MO-MaJko OT 2 (JIBe) U He moBede OT 5 (MeT) KpailHHu TOYKH B
HOMEPAIMOHHUTE 00JIACTH, B KOUTO OIEPATOPUTE UMAT HOMEPA.

W3BbpuiBar ce 3 6post u3MepBaHUs 3a BCAKA TOUYKA KaTo ce MpHiiara MPUHIUITBT BCAKA C BCAKA.

3a HU3MCPBAHC Ha 3aKbCHCHUCTO Ha MCKAYHAPOAHHU TIIOBHUKBaHUA C€ TIPaBIAT TCECTOBU
MEeXAYHApOIHU 00aXTaHUs, TPOU3XOKIAIIN OT MEXAYHAPOIHN U3TOYHUIIN B PA3TUYHU PETUOHH.

2.2.2. B npoueca Ha eKCILIOATAIIMS

OcplliecTBsBa ce KOHTPOJ Ha MapameThpa ,,BapHpaHEe Ha 3aKbCHEHHETO Ha IaKEeTUTE 3a BCSIKO
noBukBaHe. THpopmMamusTa ce 3ana3Ba B 06a3a JaHHU 3a Cpok oT 3 Mecena. [Ipu ycraHoBsiBaHe Ha
5 % TNOBHUKBaHUS C BIOIICHU MapaMEeTpU B paMKuTe Ha 24 yaca ce MHMLIMMpA yBEIOMsIBaHE 3a
po0JeM ¢ KauecTBOTO. AKO BIIOIIABaHETO € BbB BXOJAIIA MOCOKA, C€ CUTHAIM3Mpa HacpelHaTa
CTpaHa, KaTo T € JUIbKHA J1a IpeIpueMe JICHCTBUS 32 OTCTPaHsBaHE HA IPUUYMHUTE 32 BIIOLIEHO
KaueCTBO.

2.3. 3ary0a na makeru (IP Packet Loss Ratio, IPLR), onpenenena kaTo ChOTHOIIEHHE Ha
o0must O6poit m3rydenn IP maketn kpM oOmus Opoii n3nparenu [P makeTun 3a BCHUKM U3MpPATCHU



MaKeTH OT aJipeca Ha U3TOYHHMKA KbM ajpeca Ha aectuHanusaTa (B cborBeTcTBHE ¢ [TU-T Y.1540,
T. 6.4).

B cvorBercTBHe ¢ ITU-T Y.1541, 3aryb6ara Ha nakeru (IPLR) cinenBa na 6b1e mo- manka ot 0,1%.
N3mepBaHeTo ce OChIecTBsIBa B TOUKATa HA B3aUMHO CBbP3BaHE 4pe3 MACMBEH MOHHUTOPHUHI Ha
MIPEMUHABAIMS CUTHAJIEH W Menus Tpaduk. M3mepBaHETO MOXeE Ja ce HM3BBPIIBA KAaKTO 4pe3
OT/ACITHU aHAM3aTOPH WM CUCTEMH 3a M3MEpBaHE, Taka U upe3 BrpaJicHn (YHKIIMOHATHOCTH Ha
SBC. IlapametrspbT ce ompeznens upe3 WHPOpPMANHITA, MPUAOOUTAa OT KOHTPOJHHUS IPOTOKOI
RTCP, kakro 1 upe3 aHaJIM3 Ha IMOCJIEJOBATEIHMS HOMEpP Ha BCEKH NPUCTUTHAN makeT or RTP
MOTOKA.

[TapaMeTbpbT ce U3MepBa OTAEITHO 32 JABETE MOCOKH Ha IJIaCOBaTa KOMYHUKALUS:
*BXOJIsiI11a (OT HAacpeliHaTa CTpaHa KbM M3MEPBALIOTO MPEANPUITHE). U3XOAIIa (0T MpekaTa Ha
M3MEPBAIIOTO MPEANPUATHE KbM HacpelllHaTa CTpaHa).

2.3.1. Ilpu oTKpUBaHe HA HOBA TOYKA/HOBA JIMHUS 32 B3AaUMHO CBbP3BaHe

I/I3MepBaH€TO CC MH3BbpIIBA OT ABCTC NPCANPUATUA 3a TCECTOBU I[MOBUKBAHUA MCKIY
MIpeIBAPUTEITHO OIpEeNelIeHH, He TO-MalKo OT 2 (JIBe) U He moBede OT 5 (IeT),KpallHu TOYKU B
HOMCPAINUOHHUTC O6HaCTI/I, B KOUTO MPEANIPUATUATA UMAT HOMEPA.

W3BbpmiBar ce 3 Opost ©3MEepBaHUS 3a BCAKA TOYKA KaTO € MpHJIara MPUHITUITET BCSKA C BCAKA.
3a u3MepBaHE Ha 3aKbCHEHUMETO HA MEXKIYHAPOJHM TIOBUKBAHHUS C€ TPABIT TECTOBU
MEXIYHAPOIHU 00aXIaHUs, MPOU3XOKIAIN OT MEKTyHAPOAHH U3TOYHUIM B PA3TUYHU PETHOHMU.

2.3.2. B npoueca Ha eKCIIOATALMS

OchliecTBsBa ce KOHTPOJI Ha MapameThbpa ,,BaprpaHe Ha 3aKbCHEHUETO Ha MAKeTUTE 3a BCSAKO
noBukBaHe. MTHpopmMarmsTa ce 3ana3sa B 6a3a JaHHU 3a Cpok oT 3 Mecena. [Ipu ycranoBsiBane Ha
5 % TOBUKBaHUS C BIOIICHU MapaMeTpu B paMKuTe Ha 24 yaca ce MHHMIIMKpPA yBEIOMsIBaHE 3a
po0JIeM C KauecTBOTO. AKO BJIOIIABaHETO € BBB BXOJAIIA TIOCOKA, CE CUTHAIM3HMpA HACpPEIIHATa
CTpaHa, KaTo TS € JUThXXHA JIa TIperpueMe JACUCTBUS 3a OTCTPaHsIBAaHE HA MPUYMHUATE 32 BIIOIICHO
KaueCTBO.

3. CJICI[ BBBCK/IAHC Ha B3aMMHOTO CBBP3BAHC B CKCILIOATallUsA JABCTC CTpaHU [a TMpaBsAT
IIOCTOAHHO Ha6J'II-O,I[eHI/Ie Ha MmapaMeTpuTe 110 T. I n PasMCHAT I/IH(I)OpMaI_[I/ISI 3a IIapaMCTPUTE J1Ba
II'bTHU TOJHUIITHO.

II. U3mepBaHe HA mapaMeTPH 3a Ka4eCTBO HA ycJIyrara:

CJIGII BBBCKIAHC HAa B3aUMHOTO CBBP3BAHC B CKCILJIOATALIUA ABETC CTPAaHU MOAABPIKAT, CIICIAT,
U3MEpBaTr u OOMEHST I/IH(I)OpMaI_II/IH 3a CJICAHUTC MMapaMCTpHU 3a Ka4CCTBO HA YCIYI'HTC!:

1. EpexTuBHOCT HA noBuKkBaHeTo (Answer Seizure Ratio, ASR), onpenenena kaTto OTHOIIEHHE
MeXy Oposi Ha HalpaBEHUTE OIHTH 32 MOBUKBAHE, KOUTO Ca MPUKITIOUMIN YCIICITHO, KbM OO
Opoil Ha HampaBeHUTE ONMUTH 3a oBHkBaHe (B chorBeTcTBUE ¢ [TU-T E.425, T. 1.3).
Munumanuara ctoiftHocT Ha ASR ce onpenens Ha 50%.

N3mepBaHeTo ce ochlnecTBsIBa Ha 6a3a CTATUCTUYECKU JaHHH 3a Oposi HAa OMHUTUTE 32 TOBUKBAHE,
Oposi HA YCIICIIHUTE U HEYCITCIIHUTE MMOBUKBAHUSA U CHOTBETHUTE UM IMPHUUYMHHU 3a pa3nagaHe Ha
noBuKBaHeTo. MHpopManmsaTa 3a mapameTbpa ce arperupa 3a €JHO4YacoBU MEPUOAH U CE a3y 3a
Iepuoz oT 3 Mecena.

3a SIP mporokon IETF nedpunupa exBuBanmenten Ha ASR kauectBen mameputen SER /session
establishment ratio/ xkaro orHomenue B % Ha ycnemHo 3apbpurmiute ¢ 200 OK INVITE onutu 3a



nuaior keM oomus opoit INVITE onutw, ¢ n3kioueHne Ha Te3H, 3aBbpimin ¢ 3XX.

W3mepBaHeTO ce OChIIeCcTBIBA HAa 0a3a CTATUCTUYECKH JaHHU 3a OpOsl Ha ONMUTHTE 3a MOBUKBAHE,
6pO$I Ha YCIICINHUTEC U HCYCIICHIHHUTC IMMTOBUKBAHUA W CbOTBECTHHUTC WM IPUYMHHU 3a pa3lagaHC Ha
noBukBaHeTo. VHpopManusaTa 3a mapameTbpa ce arperupa 3a eIHOYacOBU MEPUOAN M Ce a3 3a
Nepuoz oT 3 Mecela.

B mporeca Ha paboTa BCsika cTpaHa Clieid KaueCTBOTO Ha yciyrara U HHpOpMuUpa apyrara cTpaHa
MIPU PETUCTPUPAHE HA BIIOIICHHU (HUCKHM) cTOHHOCTH Ha ASR.

2. Koepuunent Ha mpe:xkoBa epexktuBHocT (Network Effectiveness Ratio, NER), onpenenen
KaTo CHOTHOIIEHHWETO MEXJy cymMara Ha HalpaBEHUTE OMUTH 3a TMOBUKBAHE, 3aBBPIIUIN ChC
CUrHaj cBOOOTHO WJIM CUTHAJ 3aeTo, 0e3 OTrOBOp OT BHMKaHaTa CTpaHa, KbM oOLIus Opoil Ha
HarmpaBeHUTE ONUTH 3a mnoBukBaHe (B chorBercTBUE C¢ [TU-T E.425, 1. 1.5).Munumanuara
croitHocT Ha NER ce onpenens Ha 95%.

Omnpenensaero Ha NER ce u3BbpmiBa, BkimrouBaiiku Release Cause Values: 1, 16, 17, 18, 19, 20,
21, 22,28, 31, 50, 53, 55 unu chbOTBETCTBAIIUTE TPAHCIUPaHU cTOHHOCTH B SIP.

3a SIP nporokon IETF nedunnpa exBuBaneHTer Ha NER kauectBen n3mepuren SEER

/session establishment effectiveness ratio/ karo otHomienue B % Ha 3aBbprmute ¢ 200 OK, 400,
486, 600 u 603 INVITE onutu 3a nuamor kbM obmus O6poit INVITE onutu, ¢ u3kimtodeHue Ha
TE€3H, 3aBbPIIUIN ChC ChoOIIeHus 3XX.

B mporeca Ha paboTa BCsika cTpaHa Clieid KayeCTBOTO Ha yciyrara U HHpOpMupa Japyrara cTpaHa
MIPU PETUCTPUPAHE HA BIIOIICHHU (HUCKH) cToHOCTH Ha NER.

M3mepBaHeTO ce OChIIeCcTBIBA HAa 0a3a CTATUCTUYECKH JaHHU 3a OpOsl Ha ONMUTHTE 3a MOBUKBAHE,
6pO$I Ha YCIICINHUTEC U HCYCIICHIHHUTC ITOBUKBAHUA M CbOTBECTHHUTC WM IPUYMHHU 3a pa3lagaHC Ha
noBukBaHeTo. VHpopManusaTa 3a mapamerbpa ce arperupa 3a eIHOYacOBU MEPUOAN M Ce Ta3u 3a
Nepuoz oT 3 Mecena.

3. ®@akTop 32 oueHka Ha npeHoca Ha wiac (R-¢akrop), onpenenen B chorBercTBUe ¢ [TU-T
G.107.

B cvorBercTBHe ¢ ITU-T G.109, R-dpaktopsT cnensa na 6b1ae He mo-ManbK oT 70.

W3MepBaHETO Ce OCHINECTBSIBA B TOYKaTa HA B3aUMHO CBBP3BaHE Ype3 MACHBEH MOHUTOPWHT Ha
MIPEeMHUHABAIIUST CUTHANICH W Meaus Tpaduk. V3mepBaHEeTO MOXKe Ja C€ W3BBLPIIBA KAKTO 4pe3
OTJICJTHA aHAJM3aTOPU WJIM CUCTEMH 3a U3MEpPBaHE, Taka W 4pe3 BrpaJcHu (YHKIIMOHAITHOCTH Ha
SBC. ITapameTspbT ce m3uncisiBa Ha 6azara Ha nHpopMmarusTa 3a packet loss, packet latency and
packet jitter, codec, monyuenu upe3 ananu3z Ha SIP u RTCP protocol u RTP nortoxka.

[TapameTspbT ce U3MEpPBA OTIEIHO 32 ABETE MOCOKH Ha IlacoBaTa KOMYHUKAIIUS:
*BXOJIsI111a (OT HacCpelIHaTa CTpaHa KbM U3MEPBAILOTO IPEANPUATHE).
*M3XOJA1IA (0T MpekaTa Ha U3MEPBAIOTO NPEANpUsiTHE KbM HacpeIIHaTa CTpaHa).

4. IIpu n3mepBane Ha mapamerpute no T. II. ce mpunmarar ¥ CbOTBETHHUTE JOKYMEHTH Ha
Internet Engineering Task Force ( IETF - LleneBa rpyma 3a HHTEpHET HHXSHEPHHT)



5. [Ipr HEOOXOOMMOCT OT CHOTBETCTBHE MEXIY NMpUUMHUTE 3a pasmagane Ha SIP u ISUP
npoTokonu ce n3nonssar npenopbku [TU-T Q.1912.5 u RFC 3398.

TECTOBHU IMPOUEAYPU
SIP Test Procedure

1. Physical Interconnection Validation:

a) PING packet with 16 kB size sent from Prtner 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:

INVITE (To, From, Via, Allow, SDP (m, a)) >
[< 100 Trying (...)]
[<emmmmmee 183 Session progress (...)/180 Ringing (...)]
< 200 OK (...)

ACK >

Conversation
BYE >

< 200 OK (...)

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 session
2.1.1 towards Partner B(B-party) X




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

[< 100 Trying (...)]
[<mmmmmmmm 183 Session progress (...)/180 Ringing (...)]
CANCEL --------==mmeeeee >
< 200 OK (CANCEL)
<emm- 487 Request Terminated (INVITE)
ACK >

Generic message flow (Busy and Call rejected):

INVITE (To, From, Via, Allow, SDP) >
[< 100 Trying (...)]
< Reason 4xx (...)
).\ O] (@ E—— >
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). No
D21 answer X
and no call forward from Partner B
Partner B (A-party) initiates a SIP session
towards Partner A (B-party). No answer and
2.2.2 o 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-party clears
2.2.3 before B-answer X
Partner B (A-party) initiates a SIP session
towards Partner A (B-party). A-party clears
2.2.4  |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-party
2.2.5  [rejects the call X
Partner B (A-party) initiates a SIP session
towards Partner A (B-party). B-party rejects
2.2.6  [the call X




- Busy

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

Partner A (A-party) initiates a SIP session

towards Partner B (B-party), but B-party is
engaged in another session. No call waiting
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. No call waiting
2.2.8  [service is active for B-party. X

SUMMIATY: .. e e e e e e s e e e e taaeeeennaeeeeensneeeennnsees

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)
Lo 487 Request Terminated (INVITE)
ACK >

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

3.1.2 3.Call initiated by Partner B X
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3. Session description protocol (SDP) tests

Purpose:

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

Generic message flow:

INVITE (To, From, Via, Allow, SDP)




[<

100 Trying (...)]

[<-mmmmmmmm 183 Session progress (...)/180 Ringing (...)]

ACK (SDP) >

<

200 OK (SDP)

Check:
- m and a fields

Test result:

Test N

Test description

pass

fail

skip

comments

3.1

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

3.2

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

SUMMIATY: ..ot e e e s e e e et e e s entaeeeeensaeeeennsens




4. 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 — G.711 only.

4.1 Make call. Check voice path. X




SUMMIATY: <ottt e e e st e e e et e e s entteeeesnbaeeeennnees

6. DTMF

Purpose:

To check which methods for DTMF transmission are supported by both parties:
3. Inbound (RTP payload packets)



Check:

Summaryhat DTME-is suceessfully- transmitted-REC 2833 €0deg: -+ wwwrrvreveee:

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 [Iest description pass |fail |skip | Comments

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

7.1 Validate that message was sent successfully. [X

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
7.2 successfully. X

SUMMIATY: .. e et e e e s e e e e eaaeeeensaeeeeensaeeeennneees



8. End to end tests:

Purpose:

Check the following services:

1. CLIR
2. FNP

Test results:

Test N [Iest description pass |fail |skip | Comments
Partner Ael (A-party) initiates a SIP session
with CLIR activated towards Partner B

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

2 party) X
Partner Ael (A-party) initiates a SIP session

B with duration longer than 15 minutes %
Partner B (A-party) initiates a SIP session

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

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

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

7 Billing CDR Data Check X







	8. End to end tests:

