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NcToYHUKK (2)

NHTerpaunsa IMS n 5GC

TR 23.794: kak peluaetcs psaa 3aaad (Key Issues) no B3auMoaencTsumto B
IMS npu nHTerpaumnmn IMS c 5GC, B 4acTHOCTH, Npy 0POPMIIEHNU
koMmnoHeHToB IMS B Buae VNF. Yka3aHo, kakue Bo3MOXXHOCTU 5GC Hago
NCMoJIb30BaTh.

https://www.metaswitch.com/blog/the-role-of-ims-in-voice-over-
5g-vo5g B T.4., 06 MHTErpauum

https:/ /realtimecommunication.wordpress.com/2017/10/31/ims-
and-5g/ HekoTopskle TpeboBaHunsa kK 5GC npu noaaepxke IMS

[Ana AONONHUTENbHOro YTeHUS:

https://www.metaswitch.com/blog/the-ip-multimedia-subsystem-
comes-of-age 06 ncropun IMS

https://www.riverpublishers.com/journal/journal_articles/RP_Jou
rnal_2245-800X_618.pdf - o myncTMeama B 5G

23.228, Annex Y IMS u 5G (o4eHb Te3ncHo)

https://www.riverpublishers.com/journal.php?j=JICTS/6/2/0
CreL. BbINYCK XXypHasa C OnNncaHMEM pa3fin4yHbIX acnekToB 5G 3



Obwmne ceeneHnsa (2)

— OduumanbHble cneundukaumnm 3GPP

23.228 — apxuTeKTypa

22.228 — TpeboBaHMs K NpeaoCcTaBNSIEMbIM
ycnyram

29.228 — noTtoku ynpasnenus (signaling flows)
N coaepxkaHme coobLleHmnmn

(paHee, no 2012 r. pa3paboTKon 3aHMMarCs
komuteT TISPAN B coctaBe ETSI)



ObLmne ceeaeHus (3)

T1IMS obecneynBaeT:

e[lepenayy B peanbHOM BpPEMEHU peun,
BMAEO, MyNbTUMeamna

eAyaN0O N BNOEO KOHdepeHLun

e/loCTaBKy KOHTeHTa (BUAEo,

ayauo, mynbtuMeaua) — Content Delivery
Services

e[loTOKOBOE BMAEO, ayamo, MynbTnmMeana
—Content Streaming Services

e MMS

Llenb — obecneynTb HE3AaBUCMMOCTb CEPBUCOB
OT TPaHCMNOPTHOIrO YPOBHS CETU



STanoHHas apxutektypa IMS [23.228]
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(NpnBeaeHo ang obulero ceeaeHns)



ApxuTekTtypa noacucrtemsbl IMS, ynpoueHHo [C.B.
TepeHTbeB]

Bo3moxHocTb
npaeneHus 7
¥OJ1pOCOBbIMVI CepBepa npumnoxeHU Toxcncrema IMS
\\\\\ Messaging PoC TA

BbI3OBaMu no
CAMEL
¢smSCF TMS-HSS

\

PN | IMS

/

RTP/RTCP
Media Transport Network)

PLMN (cetn

MOGUNbHOW CBA3N

CM. Takxe [3], puc. 5



'HOBHbIe 351eMeHTbl noacucrtemMmbl IMS [C.B. TepeHTbeB]

IMS-HSS (IMS Home Subscriber Server) — 6a3a agaHHbIX aboHeHTOB noacuctembl IMS

CSCF (Call Session Control Function) — ceTeBas ¢yHKUMS ynpaBnieHus ceccnsimu (Bbi30BamMmn)
B noacucreme IMS

* P-CSCF (Proxy CSCF) — npokcun ¢pyHkumsi CSCF, BbINOMHAET posib TOYKM AOCTYNa
aboHeHTOB K noacucreme IMS u obecneumsaeTt dpyHKunn 6e3onacHoctn FW. IP-agpeca
P-CSCF poctynHbl Anst aboHeHTOB (HanpuMep, NOCpeaCcTBOM YTUAMUT ping, traceroute u

APYrnx)

* S-CSCF (Serving CSCF) — ueHTpanbHas ceteBast QyHKUMS noacuctemol IMS,
obcnyxmeatowas ceccuo aboHeHTOB 1 obpabaTbiBatoLlasi BCce coobueHns NpoToKona
SIP, oTHOCSLWMECS K AAHHOW ceccum

» I-CSCF (Interrogating CSCF) — ceTeBas hyHKUMNS «NoCpeaHnK», obecneyvnBatoLlas
B3avMoAencTeune ¢ Apyrmmun nogcucremam IMS

SBC (Session Border Controller) — norpaHvyHbIA KOHTPOJIIEP CECCUI

* A-SBC (Access SBC) - nmorpaHu4HbIM KOHTPOJI/IEP CECCMIM YPOBHS AOCTYNa, BKIOYAET B
CBOW cocTaB Npokcn yHkumio P-CSCF ans 06paboTkmn curHanmMsaumm 1 W3 AocTyna
IMS-AGW (IMS Access Gateway) ana obpabotkn meama Tpadmka

* I-SBC (Interconnect SBC) — norpaHn4HbIN KOHTPOJINIEP B3aMMOAENCTBUS C BHELUHUMM
VOIP ceTsiMK, BK/IIOYAET B CBOM COCTaB TPaH3UTHbIM Meama wiito3 TrGW 1 norpaHnyHyto
ceTeByo PpyHKUMIO 06paboTkn curHanusaumm I-BCF (Interconnect Border Control
Function)



OcHOBHbIe 3/51eMeHTbl noacucrtembl IMS (2)

PSTN GW - norpaHuyHbIN LL103 B3aMMOAENCTBUS C BHELWHNMM TenedoHHbIMM TDM ceTsaMu
nocpeacTsoM curHanusaunm OKC-7

* IM-MGW (IMS Media Gateway) — Mmegua w03 (TDM <-> IP)

* MGCF (Media Gateway Control Function) — ceteBas yHKUUSA ynpaBneHus meana
wao3om IMS-MGW

BGCF (Breakout Gateway Control Function) — ¢yHKkums Bbibopa wno3a PSTN GW
[ B3aUMOJIENCTBUSA C BHelWHe TDM ceTblo

IM-SSF (IP Multimedia Service Switching Function) — ¢yHKUMsa B3anMoaencTems
noacucrembl IMS ¢ nnatdopmon CAMEL (koHBepTep coobuieHni npotokonoB SIP <-> CAP)

NMpuMeuyaHue. Cucrema curHanmsaumm N2 7, unu OKC-7
— 3TO MPOTOKON CUrHanm3auun TenedoHHbIXx TDM ceTen («0bbl4HbIX» ceTelr LumdpoBon TenedoHmm)



[TpunoxxeHnsa noacucrtembl IMS

IP Multimedia Subsystem (IMS) A 2
??}j 9&‘0 Multi-User: L 3 HL .5
L 3 L -S m Voice Conferencing

A

m Video Conferencing User-to-User:
m Document Sharing m Voice (rich)
m Video

m Text (chat & IM)

Es @ m Push to talk (PTT)
&‘ﬂ %*—

Circuit Switched

Bandwidth Requirements

ey A Server-to-User:
"y - Y > m Dynamic Push Services
- m Click to Dial
User-to-User: m Click to Chat
m Voice (simple) m Presence

# of potential applications

+ RCS (Rich Communication Service) — pa3sutne (M nepcnekTnsea
3aMeHbl) SMS, GSM Assoc, 6pena JOYN
https://www.iphones.ru/iNotes/apple-sms-rcs-01-07-2019
https://www.gsma.com/futurenetworks/rcs/rcs-resources/ 1o




[lpnnoxexHunsa tTenegoHnn MMTel
(IMS Multimedia Telephony)

f https //itechinfo.ru/node/100

ba3oBkle ycnyru

e [onocoBas cBs3b — Speech.

e Buaeo cBs3b — Video.

e TeKkcToBas CBA3b — Text.

e [lepenayva akCcMMUbHbIX coobLieHmnn — Fax.
e [lepenayva dannos — File Transfer.

e CoBMeCTHOE M1Cnosb3oBaHWe BUaeo, ayamo,
n3obpakeHus, damnos — Video sharing, Audio
sharing, Image sharing, File sharing.
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[IpnnoxeHunsa tenepoHnn MMTel (2)

(HekoTOpbIE) AONOJIHUTENbHbIE YCnyru (NoJHbIM CNINCOK CM. B
TOM e JOKYMEHTe):

e lpaeHTndunKaums Bbi3biBatowero nosnb3osatens (Originating
Identification Presentation — OIP)

e 3anpeT naeHTUMMKaLUMKN Bbi3biBaIOLLIErO NOSIb30BaTESS
(Originating Identification Restriction — OIR)

o KoHpepeHums (Conference — CONF)

e [lepeappecauns ceccun/Bbi3oBoB (Communication Diversion —
CDIV)

e YpepxaHue ceccumn/sbizoBa (Communication Hold — CH)
e [lepeBop Bbi3oBa (Explicit communication transfer — ECT)

e YCTaHOB/IEHNEe coeanHeHUs C 3aHATbIM aboHeHTOM (Completion
of communication to busy subscriber — CCBS)

e YBenomneHue 06 onnate (Advice of Charge — AOC)

12



&)~ Hymepaums n naeHtudunkauma aboHeHTos IMS

‘ Cm.

https://itechinfo.ru/content/%D1%82%D0%B5%D1%85%D0%BD
%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F-volte

«MaeHTnduKaTopbl NOsb30BaTENS»

YacTHbi naeHTucukaTop nonb3oBarens (private user
identity) — no ogHoMy Ha aboHeHTa

B dbopmaTe network access identifier (RFC2486)

bepétca u3 ISIM, ecnun ISIM oTtcyTcTByeT — co3aaércs u3 IMSI,
npuMep:

IMSI 250181234567890 (MCC = 250, MNC = 18)

prUl = 250181234567890@ims.mnc018.mcc250.3gppnetwork.org

My6anuHbin naeHTudmkaTop nonb3osartensa (public user
identity) — nx MoXeT 6bITb HECKO/IbKO A1 OAHOro NoJib30BaTess

SIP URI (RFC3261, RFC3986) sip:username@domain - ans
obLieHns ¢ aboHeHTaMu IP-TeneoHum 13

Tel URI (RFC3966) (npumep tel:+79991234567) — ans obLueHns ¢



Hymepaumsa n naeHtudmkaums aboHeHToB IMS (2)

public user identity CepBUCHbIN
(PUI-1) npopuns 1
private user identity public user identity
IMS
e el (PrUI) (PUI-2)
public user identity CepBUCHbIN
(PUI-3) npopuns 2

Mpumep: [Ba cepBuCHbIX Npodunis aboHeHTa B HSS (B ntobon
MOMEHT BPEMEHM MOXXET UCMOb30BaTbCS TO/IbKO OAMH)

[lpuMedaHue. lNNpeaycMoTpeH Takxe NopsaaoK naeHTUdUKaumm npu
MCMOJIb30BaHNN HECKObKNX YCTPOUCTB OAHUM abOHEHTOM (CM.
HU)KE B TOM e [OK.). 14



[1lpoTokon SIP

CM. [3], puc. 7,8,
https://wiki.merionet.ru/ip-telephoniya/2/how-to-sip/,

IE - [E

SIP User ;\gf‘nt SIP proxy SIP User :‘"\':_Iel'lt Method Function RFC or draft
INVITE - INVITE Call setup RFC 3261
INVITE - ACK Acknowledgement for response
100 TRYING to INVITE
B 180 RINGING BYE Call termination
180 RINGING - CANCEL Cancel call
B 200 OK REGISTER Register URL with SIP server
200 OK B — OPTIONS Check for capabilities
L} - INFO Midcall signaling RFC 2976
o PRACK Provisional acknowledgement RFC 3262
ACK . . UPDATE Modify session information RFC 3311
AGK - REFER Transfer user to a URL Draft-ietf-sip-
refer-07.txt
RTP mulfimedia session | SUBSCRIBE Requests notification of an RFC 3265
event
BYE - B NOTIFY Event notification RFC 3265
BYE . MESSAGE Transports instant message RFC 3428
200 OK
i
200
- 200 OK
[na caMou nepegayn KoAMPOBAHHOIO ronoca
i)

ncrnonb3yetcs npotokon RTP [RFC 3550]



[1poTokon SDP

r https://www.voipnotes.ru/blog/basic-knowledge-of-sdp/

https://wiki.merionet.ru/ip-telephoniya/50/pro-session-description-
protocol/, RFC4566

icnonb3yeTca ANns YCTaHOBNEHUS COEAMHEHUS N COrNacoBaHNS
NnapamMeTpoB nepeaayn 1 NnpMemMa ayavo Ui BUAEO NOTOKOB Mexay
OKOHEYHbIMW YCTPOUCTBAMMW.

[aHHble npoTokosa SDP MoryT nepenaBaTbCs B coobuieHusx SIP,
Hanpumep, INVITE.

[lepeyeHb faHHbIX U MPUMepbl CM. MO YKa3aHHbLIM CCbIIKaM
ELWE npo NpoTOoKO/Ibl Nepeaayun romnoca
https://helpiks.org/7-70549.html

16



KoanpoBaHUE ronoCcoBbIX COOOLLEHUM

neeps: //www.voipnotes.ru/blog/audiocodecs-use-in-voip/
https://wiki.merionet.ru/ip-telephoniya/5/voip-codecs/

G.711 — oCHOBHOW KOAEK AN TeENEMOHHbIX CETEN, CKOPOCTb
64 KéuTt/c, moaynaumnsa nmnynbcHo-koaosas (MKM, anrn.
PCM)

G.726 — TaKkxke Koaek ans TenedoHHbIX CETen, CKOpoCTb 32
KbuTt/c, moaynaums agantuBHas anddepeHumanbHas
nmnynbcHo-koaosas (AANKM, anrn. ADPCM).

GSM — ckopocTb 13 Kéut/c
Y BCeX yKa3aHHbIX KOAEKOB YacCcToTa AMcKkpeTmsaunm 8 Ky
O moaynaumn UKM:

https://www.intuit.ru/studies/courses/1077/211/lecture/54637?

page=2 1 nocneaywouwme CTpaHuLbl .



o)~ OcHOBHbIe npoueaypbl noacncremsl IMS

Cwm.
https://itechinfo.ru/content/%D0%BF%D1%80%D0%BE%D1
%85%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B
8%D0%B5-%D0%B2%D1%8B%D0%B7%D0%BE%D0%B2%
D0%BE%D0%B2-%D0%B2-%D1%81%D0%B5%D1%82%D0
%B8-volte-call-flow

Perncrpaums aboHeHta B IMS - Puc. 47 u TekcT 3a HUM
*YCTaHOBNEHME ceccum Mexxay ABymst aboHeHTamMu — Puc. 52 u
TEKCT 3a HUM

18



Perncrpauust aboHeHTa B noacucreme IMS

UE
g P-CSCF 1-CSCF HSS S-CSCF
1. REGISTER
2. REGISTER
3a. Boibop S-CSCF
3bh. REGISTER
4a. 3anpoc BekTopa
ayTeHT npmraumm
4b. 401 (Unauthorized)
4c. 401 (Unauthorized)
4d. 401 (Unauthorized)
5a. BoiyucaeHue eekmopa 4
aymeHmu g ux oy uu.
5b. Aymermucpukayua cemu
5c. YcraHoBKa IPSec accoupaumm
5d.REGISTER
S5e. REGISTER
5f. REGISTER
|
6a. AymeHmugukayua /
none3oeamena
6b. 3arpy3ka npoduna mns HSS.
OBHOBNEHWME MECTONONOKEH A
nonb3osartena s HSS,
6c. 200 (OK)
6c. 200 (OK)
6¢. 200 (OK)
7. Pezucmpayua Ha cepeepax 4
npunoxcerull (AS)
1
@. Mognucka UE U P-CSCF Ha nakeT cobbITUIA O cTaTyce perucrpaumm )

I I 1 I I



.

YcTaHoBneHne ceccnmn mexxay aboHeHtamu IMS

UE-A

JAoviawHaa cems iLord

{

JAoviawHaa ceme DimaM

{

UE-B
[ P-CSCF-A j ( S-CSCF-A j ( TAS-A ) ( I1-CSCF-B j [ S-CSCF-B j [ TAS-B ] [ P-CSCF-B ]
INVITE
INVITE
100 Trying INVITE
100 Trying HSS-B
INVITE
[ puul > rcscr-8 4 inviTe
LIR
100 Trying
LIA
INVITE
INVITE
100 Trying
INVITE
INVITE
INVITE
100 Trying
183 Session Progress 183 Session Progress
183 Session Progress
183 Session Progress 183 Session Progress 183 Session Progress
183 Session Progress
183 Session Progress 183 Session Progress 183 Session Progress
PRACK PRACK PRACK
PRACK
PRACK PRACK
PRACK
PRACK PRACK
200 (OK) 200 (OK)
200 (OK)
CosdaHue dedicated 4
200 (OK) 200 (OK) 200 (OK) bearer (QC/ 1)
200 (OK)
200 (OK) 200 (OK) 200 (OK)

B 7
Co3zdaHue dedicated 4
bearer (QCI 1)




%1 11 YCTaHoBNeHue ceccnun mexay aboHeHTamu IMS (2)

JomawHaa ceme iLord

{

JomawHAa ceme DimaM

{

UE-A ’ UE-B
Q [ P-CSCF-A ] [ S-CSCF-A j ( TAS-A ) ( I-CSCF-B j [ S-CSCF-B j ( TAS-B j ( P-CSCF-B ]
UPDATE UPDATE UPDATE
UPDATE
UPDATE UPDATE
UPDATE
UPDATE UPDATE
200 (OK) 200 (OK)
200 (0K) Y
200 (OK) 200 (OK) 200 (OK) Hauano zeHepauuu ? I___
200 (OK) CU2HQAd 8613080 UE-Bl
200 (OK) 200 (OK) 200 (OK) Ringing Ringing
Ringing
Ringing Ringing Ringing Omeem UEB f
Ringing
Ringing Ringing Ringing 200 (OK) 200 (OK)
200 (0K)
200 (OK) 200 (OK) 200 (OK)
200 (OK)
200 (OK) 200 (OK) 200 (OK)
ACK ACK ACK
ACK
ACK ACK
ACK
ACK ACK




OpraHunsauusa poymuHra B IMS

https: //itechinfo.ru/content/%D0%BE%D1%80%D0%B3
%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%8

6%D0%B8%D1%8F-volte-%D1%80%D0%BE%D1%83

%D0%BC%D0%B8%D0%BD%D0%B3%D0%B0

LBO-VR (Local Breakout VPMN Routing) (puc. 59) —

MapLpyTuU3aLlns Bbl30Ba BbINOJIHAETCA Yepe3 rocreByto
CETb

LBO-HR (Local Breakout Home Routing) (puc. 60) -

MapLpyTU3aLlnsa Bbl30Ba BbINOJTHAETCA Hepe3 AOMaALUHIOK
CETb

22



PoymuHr LBO-VR

FocteBan ceTb aboHeHTa "A"

P-CSCF Mx—‘ IBCF [l
Gm Rx

Mb

S6a Mb

K HSS
O0M3LLHER CETU ' TrGW I

IBCF l

DOomawHan ceTb aboHenta "A"

— IBCF L ' I/S-CSCF I

—s1-Uo S/P-GW —Gx PCRF

il ey Sl

Cx ISC

HSS TAS Mx

| IBCF I

TRF

A

CurHanbHbil SIP TpaduK (control plane)

-

IMS Core

DomawHan ceTb aboHeHTa "B"

Megaua RTP Tpaduk (user plane)




POyMUHI

_.BO-HR

&

FocteBas ceTb aboHeHTa "A"

DomawHas ceTb aboHeHTa "A"

P-CSCF Mx—{ IBCF } Ici
Gm Rx

IBCF I M

1/S-CSCF
Cx ISC
HSS TAS M

([ eNB )
Cs10] S/P-GW |—o&x—]  PCRF
$1-MME Mb
IMS-AGW Mb—{ TrGW } Mb
e

\4 OOMaLHEN ceTu

CurHanbHbIi SIP Tpaduk (control plane)

Meaua RTP Tpaduk (user plane)

TrGW IBCF )—

-

IMS Core

&

OomalwHas cetb aboHeHTa "B"




TexHonorngs ENUM

http://www.circleid.com/posts/enum_mapping_e164_into_dns/
ENUM — tElephone NUmber Mapping (RFC3761)
[Ipeobpa3oBaHne «0bbl4HbIX» TenedoHHbIX HOMEPOB B
CcTaHaapte E.164 B AoMeHHOe uMSA B CreumasnibHO BblAeNeHHOM
noMmeHe. lNpnmep:

+74959887/788 -> 8.7.7.8.8.9.5.9.4.7.8.e164.arpa

o[lpnBA3Ka K AOMEHHOMY MMeHU 3anucu ¢ URI ang
nepeagpecauumn (3anmucn NAPTR), K MeHU MOXeT 6bITb
NPUBSI3aHO HECKOJbKO 3anucen (tenedoHHble HoMepa PSTN,
SIP, webpage ...)
NAPTR - Naming Authority Pointers
CM. npuMep UCNO/b30BaHUSA B YKa3aHHOM JOKYMEHTE
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NHTerpauma IMS n 5GC
5GC -> IMS: O6HapyxeHune pyHkunn P-CSCF

TR 23.794
*Key Issues
*Solutions

https://realtimecom
munication.wordpre
ss.com/2017/10/31/i
ms-and-5g/

CMm. n. 6.18. P-CSCF peructpupyetcsa B dyHkumn NRF n3 5GC,
kak appl. function (ncnonb3yetcsa cepsuc BSF). OyHkumsa SMF
BbINONHAET nouck ak3emnnsipa P-CSCF ana UE, cobnonas paa
npasun (cM. 6.18.1A)

IMS->5GC: ObHapyxeHne dpyHkunmn PCF

eOyHKUMS PCF pernctpmpyetcs, ncnonbdys cepsmc BSF, KOTopbIM onvcaH B
23.513, n. 8.5.

eIMS, kak n apyrue @yHkumn 5GC, BbINOSHAET 06Hapy>XeHue, CornacHo
npasunam mn3 TS 23.501 n. 6.3.7.

eBxoaHble napaMeTpbl U pe3ynbTaT 0bHapyXeHust npmBeaeHsl B TS 23.502 n.
5.2.13.2.4. 2



Jlokanunzauud noacuctemol IMS B cetn 5G

Key Issue 1 — mapwipytusaums Tpapuka IMS yepes
NOKasbHY0 noacetb (Hanpumep, 6nunskyto kK UE) (0. 5.1)

Key Issue 2 — pa3melleHmne cepsepa npunoxeHnn IMS B
nokanbHon noacetu (n. 5.2) — ncnonb3oBaHne cuctemon IMS
Bo3MOXXHOCTN Edge Computing 5GC

UE

t AMF
Local NW L v o s i i et i it Sl o it —
r—-===-=)/—- =-=-=-=-"=-=-=-=-=-=7r==== |
! IMS
RAN

AS

p- S/1-
CSCF CSCF

UPF

EGCinterface

IMS Signaling

IMS Media

IMS
HSS

Solution 1 (n. 6.1) — Bca IMS B nokanbHOM cetu. Cnyxb6a SMF AOIKHA
BblIbpaTb UPF B nokanbHoOM cetn ans 3anpoca UE



1 Jlokanusauua noacucrtemol IMS B cetn 5G (2)

Solution 4 (n. 6.4) — HanpaBneHne Meana-Tpaduka oT/k UE B
NOKasbHYIO CETb Yepe3 AoMNoNHUTENbHbIM IP aapec
\cnonb3yoTcAa BO3MOXHOCTMU:

*Single PDU Session with multiple PDU Session Anchors
(PSA’s) (TS 23.501, n. 5.6.4, ycraHosneHue B TS 23.502 n.
4.3.5.4) — k ceccumn agobasnsetca HoBbi PSA — IP aapec

UL CL (UL classifier) — obecneunBaeT pa3bopky rnotoka oT UE
no PSA 1, HaobopoT, c6opKy NOTOKOB OT PSA.

— = = S|P signalling using original IP address

N11 IMS media using original IP address

A AMF ===1 SMF | IMS media using new IP address
/ \\\
/, /' 7\ .
NL ; Al AT~
O Na,/  \N4 - IMS @
7/ \ ~
/ / / \ N
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4L URF LA e — =] = — = |— — — — .B-CSCE =] S-CSCF
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Jlokanuzaumsa noacucrtemol IMS B cetn 5G (3)

Solution 5 (n. 6.5) — HanpaBneHne Meana-Tpaduka oT/k UE B
NOKASIbHYIO CETb B YC10BUSX MObunbHOCTU UE C
ncnosib3oBaHue Asyx IP agpecos

[pn nepemelueHnn UE co3paétca HoBbIM PSA2, ansa ctaporo
PSA1 ceTb coobuaeTt Bpems xn3Hu. IMS Client B UE
perncrpupyetcs yepe3 PSA2, nepeHocUT MeanaroToK U
3aKpbIBAeT CTapoOe CoeauHEHNE.

—
P-CSCF1 \

~1 (8P) ] Q\\ P-CSCE2 ~
\Q*\:- WF 3
Sl — a—
S8 s owe I =
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, Mcnonb3oBaHMe HeCKobKMX ceTeBbIX naacToB (slices)
' ansa nepegadn MynbtuMeana

CM. 23.794 n. 6.11, a Takxke n. 6.8

PaccmatpuBaeTcsa cueHapun korga UE nepepaér
MeANanoTOKM MO pa3HbIM MNaacTaM.

CM. CXEMbI Ha creaylowWwmnx cnanaax.

[1ns BbIbOpa niacta UCrosb3yrTca npasuia
URSP - UE Route Selection Policy [23.503, n.
6.62, npumepsl B Annex A].

YcTaHoBneHune IMS coeamnHeHuns C
MCMNOJIb30BAHNEM HECKOJ/IbKUX M1aCTOB
MOKa3aHoO Ha C. 41 23.794.
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.. lcnonb3oBaHue IMS HecKonbKUX ceTeBbIX M1acToB
' (slices) (2)

1. 6.11. Tpn nnacta, ae IMS cetun. lNpumepbl USRP Ha
c. 39-40.
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. Ucnonb3oBaHue IMS HecKonbKUX CeTeBbIX M1acToB

(slices) (3)
EER s
e = -,

[1. 6.8, c. 32. [1Ba nnacrta, ase IMS cetn. ®yHKUMa AS
NHUUKMMpYeET Bblaayy npasun USRP -



ICC kapThbl

CC — Integrated Cricuit Card — obuiee Ha3BaHWe Ansg cMapT-KapT
" pasIMYHOro NPUMEHEHUS

SIM-kapta GSM: cneundukaums GSM 11.11
https://www.etsi.org/deliver/etsi_gts/11/1111/05.03.00_60/gsm
ts_1111v050300p.pdf

B yacTHOCTM, cneunduLmnpoBaHbi:

* JNEKTPUYECKNN MHTEpdENC: Ha3HAYEHNE KOHTAKTOB, YPOBHU U
(OpMbI CUTHASOB;

e MexaHun4yeckune cneunduKkaumn: pasMep KaprT;
e (dannoBas cuctema;

e [1poTOKON B3aMMOAENCTBUA: KOMaHAbl (UTeHWe 1 3anucb anna,
BbIMOJIHEHME anNropuTMa, 1 T.4.), GopMaTbl OTBETOB

UICC - Universal Integrated Cricuit Card

e cneumduumpoBaH B TS 31.101, KOTOPbIA NOYTM NOSTHOCTbIO
ccoinaetca Ha TS 102.221

® annapaTHas OCHOBa A/ AeHTUdUKaumm aboHeHToB 3G-5G

BY



a 724

[

A B otanumne ot GSM SIM, UICC no3BongeT 3arpy>kaTtb pasinyHbie

<)

UICC (2)

NpUNoXXeHUs (XoTsa 6bl CTaTUYECKN, NPy U3roTOBIEHUN KapThl)

BO3MOXHbI BapnaHTbl U AMHAMUYECKOW 3arpy3Ku.

Npo cMapT-KapTbl nonynsapHo https://habr.com/ru/post/93210/
https://habr.com/ru/company/beeline/blog/133388/

EcTb KapTbl C NOAAEPXXKOM NOAMHOXECTBA A3blKa Java

JavaCard https://habr.com/ru/post/380543/

CM. obuyto apxutekTypy nHtepdenca UICC ¢ TepMmnHanom (Hanp.

TenepoHoMm) 31.101, n. 4.2, puc. 1

Cneundukayma NpuoKEeHUs BKIIOYAET, B TOM YUCHe:
specific command parameters;

file structures;
contents of EFs (Elementary Files);
security functions;

application protocol to be used on the interface between
application (e.g. USIM) and Terminal.
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Universal Subsrciber Identity Module (USIM)

" CneumduKaumsi 3TOro Npuioxenus - TS 31.102

KpaTkunin 063op USIM, nonynspHo:

https://pro-spo.ru/mobilnye-texnologii-i-telefony/5369-chto-takoe-u
sim-karta-i-zachem-ee-predlagayut

https://blog.3g4g.co.uk/2010/02/uicc-and-usim-in-3gpp-release-8-
and.html

[lo cpaBHeHuto ¢ GSM SIM, paclnpeHHble BO3MOXXHOCTU MO

XPaAHEHWUIO OMNCAHWUSA YCNYT, PacLUMPEHHbIA CMMCOK KOHTAKTOB,
NyJllas KpUNTo3alumTa

DY



[TpunoxxeHune ISIM

. CneunduumposaHo B TS 31.103
PaboTtaeT Ha UICC

CwMm. https://itechinfo.ru/content/TexHonorus-volte . B Tom uncne,
ISIM coapepXxwur:

eOauH YacTHbI naeHTndunkaTop nonb3osatens (PrUI — private user
identity).

eOauH nnu bonee NybnMYHBIX UAEHTUPUKATOPOB NOJSIb30BaATENS
(PuUI — public user identities).

e[lapameTpbl 6€30MacHOCTK, Kacatlowmnecs ayTeHTMdUKaumm B CETH
IMS.

*SMS napameTpsbl, Kacatowmeca IMS-MeccaXknHra.
oCnncok naeHtudukatopoB IMS npunoxxeHumn.

eAnpec P-CSCF (B cny4dae ecnu He Ucnosb3yeTcsl AMHaMmn4ecKoe
Ha3HaueHne P-CSCF — dynamic P-CSCF discovery).

e[lomeHHOe ums nomaluHen cetn (home network domain name).
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Emergency Call Sequence

P-CSCF E-CSCF

Detect and Init Emergency cali]

|

[
Allocate location

SIP INVITE‘ (emergency) >

Detect Emergency number or URN']

SIP INVITE(emergency) >

SIP OPTIONS Location/Routing Request >

JKCTpeHHble Bbi30Bbl B IMS

LRF PSAP

200 OK
<

Update R-URI, To, Emergency Service Query Key (ESQK), l)I

SIP INVITE

IP-CAN P-CSCF E-CSCF

-
< Location Request

>

LRF PSAP

www.websequencgc/liagrams.oom




DKCTpeHHble Bbi30Bbl B IMS (2)

https://realtimecommunication.wordpress.com/2015/03
/31/this-is-an-emergency/
In a nutshell when a subscriber dials an emergency number, it is
being recognized by UE and forwarded to P-CSCF. P-CSCF routes all
the emergency calls to E-CSCF. E-CSCF selects a particular PSAP
(long number) based on the region (retrieved from LRF) and type
of the service (Ambulance/Fire/Police/..).

Onucanue cnyxo6bl - TS 22.101, pasgen 10

C SIM KkapToWn: 3KCTPEHHbIE HOMEpPa A0KHbI ObITb
3anMcaHbl onepaTtopoM Ha KapTte. CeTb TakXKe MOXET
3arpy>katb CBOM HOMepa.

be3 SIM kapTbl: HEKOTOpPblE HOMepa AO0IKHbI ObITb
3anucaHbl B TenegoHe: 112, 911.
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Lawful interception (LI)

3GPP Network

Administration | INTERCEPT REQUEST

Function )

Delivery |, 'R 3GPP
Function

INTERCEPT REQUEST

« Network

Equipment

TECHNICAL INTERCEPTION HANDOVER
INTERFACE

Obuwasa apxutektypa (cM. 33.106). KoHkpeTnsauus B 33.107
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OCHOBHbIe KOMMOHEeHTbI LI

- 'O6wme npuHUuMnbl pabotbl cMm. 33.106, n. 5.1.2
NetanbHasa apxutekTtypa — 33.107

LEA — Law Enforcement Agency — ogHa 13 crneucny»x6
LEMF — Law Enforcement Monitoring Facility

CC - Content of Communications

IRI - Intercept Related Information — MeTagaHHble
(Homepa aboHEHTOB, ...)

OauH war aeranmsauum — cM. 101 943 puc. 1 (cnega.
cnauna)

ADMF — Administration Function
Mediation Function — wno3 cetu ¢ LI
NHTtepdencol HI1-HI3 yHnBepcanbHble

NHTepdenchbl X1-X3 3aBUCAT OT HabnogaeMoun cetTu
(33.107)
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e Lawful mterceDtlon (LI) (2)

ETSI TR 101 943 V2.2.1 (2006-11)

[ HI1
27| Mediation ADMF e
............... Function
X1 2 X1 3
HI2
...:::::::':::::: Mediation |  Delivery X
T Function Function 2
Network
HI3 — _ X3 Control
............. Mediation Delivery
I Function Function 3
.............. Sigraling
_____________________________ Mc
Media_tion Delivgry Media
Function Function 3 Gateway
| Bearer

Figure 1: Reference model for LI system

9T0 — 0606LLUEHHAA apxuTekTypa. KOHKpeTM3aLuma Ans pasinyHbIX CETEN —
cM. 33.107, puc. 1a, 1b, ... P



wos: // nir. ru/wp-conte&ﬁ%f&'%}%@@éﬂ%ﬁ/ﬁmDO%BS%D1%85

()% B2%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9%D0

92%D0%9E_%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0
%D1%80%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1
%8F-3GPP.pdf

e http://1234g.ru/5g/standartizatsiya-5g

CM. B 3TOM [IOKYMEHTE KpaTK1U CnMCOK BO3MOXHocTen R15, R16
Cpokmu:

Release 15 -1 kB. 2019

Release 16 — stage3 wuoHb 2020 https://www.3gpp.org/release-16

Release 17
dukcaums 2021-2022

o (B
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CraHpaptusaumns 5G

NMOJIHUTEJNIbHOIO UTEHMA.

An Introduction to 5G: The New Radio, 5G Network and Beyond, First Edition.
Christopher Cox (nepcnektusbl — rnasa 20)

https://www.iphones.ru/iNotes/tumannoe-budushchee-5g-pochemu-ne-stoit-z
hdat-02-27-2019 - 0630p Bo3MOXHOCTEN 5G, ckencuc HacdET Poccum,

nepcnekTuBHble cTaHaapTbl WiFI.

21.915 — 0630p yHKL. BO3MOXHOCTEN R15 (€ yka3aHMeM npeanoXxunBLUEN
opraHu3auunmn)
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CraHpaptusaumns 5G

Release 16

The 5G System — Phase 2

V2x Phase 3: Platooning,
extended sensors, automated
driving, remote driving

Industrial loT

Ultra-Reliable and Low Latency
Communication (URLLC) enh.

NR-based access to
unlicensed spectrum (NR-U)

5G Efficiency: Interference
Mitigation, SON, eMIMO,

Location and positioning, Power
Consumption, eDual Connectivity,
Device capabilities exchange,
Mobility enhancements

Integrated Access and
Backhaul (1AB)

Enh. Common APl Framework
for SGPP Northbound APIs (eCAPIF)

Satellite Access in 5G

Mobile Communication System
for Railways (FRMCS Phase 2)
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Release 17

NR MIMO
NR Sidelink enh.
52.6 - 71 GHz with existing waveform

Dynamic Specirum Sharing (DSS) enh.

Industrial loT / URLLC enh.
Study - loT over Non Terrestrial Networks (NTN)

NR over Non Terrestrial Networks (NTN)

NR Positioning enh.
Low complexity NR devices
Power saving

NR Coverage enh.

Study - NR eXtended Reality (XR)

NB-loT and LTE-MTC enh.

5G Multicast broadcast

Multi-Radio DCCA enh.

Multi SIM

Integrated Access and Backhaul (IAB) enh.

Full details of the content of Rel-17 are in the Work Plan:

CraHpaptusaumns 5G

NR Sidelink relay

RAN Slicing

Enh. for small data

SON / Minimization of drive tests (MDT) enh.
NR Quality of Experience

eNB architecture evolution,
LTE C-plane / U-plane split

Satellite components in the 5G architecture
Non-Public Networks enh.

Network Automation for 5G - phase 2

Edge Computing in 5GC

Proximity based Services in 5GS$

Network Slicing Phase 2
Enh. V2x Services
Advanced Interactive Services

Access Traffic Steering, Switch and Splitting
support in the 5G system architecture

Unmanned Aerial Systems

5GC LoCation Services

Multimedia Priority Service (MPS)

5G Wireless and Wireline Convergence
5G LAN-type services

User Plane Function (UPF) enh. for control
and 5G Service Based Architecture (SBA)

These are some of the Rel-17 headline
features, prioritized during the
December 2019 Plenaries

(TSG#86)

Start of work: January 2020

© 3GPP - February 2020

https://www.3gpp.org/ KoHel BeO-CTpaHMIIbI JIEBBIN CTOI0CIT
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Cnacnbo 3a BHMMaHue!
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