Opranmaunﬂ CKBO3HbBIX KAaHAJI0B



8.1. IlelixKkuur

[Ipouenypa neixkuHra npruseneHa Ha puc. 8.1.

UE eNodeB MME

"

Faging

Puc. 8.1. [Ipouenypa mewmxuHra

CooOmieHus nexauara otHocarcs k curnanuzanuu NAS u conepxkar S-
TMSI umu IMSI Be3bIBaeMbix aboneHToB. [IpeObiBas B coctosnuu IDLE, UE
00bryHO HaxoauTcs B pexknme cHa (DRX), HO mpockImaeTces A1t MPOCITyIITUBAHMS
KaHasia nedmpxunra. O0miee Yucio nepeiaBaeMbIX COOOIIEHUN MEeHIKUHTa Ore-
paTop ycTaHaBIHMBaeT, nepefanas B SIB2 nBa mapamerpa: uucno xadpos, uepes
kotopoe UE mpocnymmBaer kaHaj MeWpKUHTA B cOTe 1o ymoidanuto, default-
pagingCycle = Tceiprx-default, ¥ Tapamerp NB = {4T, 2T, T, T/2, T/4, T/8, T/16,
T/32} [36].11o ymomaannro T= Tcen.orx-defautt: OMTHAKO OMEPATOp MOKET YCTaHO-
BUTH 111 KOHKPETHOTO UE T< Ty pRx-default-

Ywucino KaapoB, I'AC 34 IICPHUOI Tnepe,uaIOT COO6HIGHI/I}I HCI?II[)KHHF&,

N = min(T, nB), (8.1)
a YucCJio cy61<a11p013, r'ac B KaApC MOI'YT IICPCAABATb HCfII[)KPIHI‘,
Ns = max(1, nB/T) (8.2)

OOBIYHO Tcell-DRx-defautt = {32, 64, 128, 256}. Ilpu nB = {4T, 2T, T} coo0-
LICHUS MEeUIKUHTa NEPEAA0T B KAKIOM Kajpe, npu NB = 7/2 — yepes kaap, npu
NB = T/4 —uepe3 4 xagpa u T.0. [lpu NB < T N;= 1 u B kagpe nepenaroT TOIbKO
OJIVH MaKeT MEeUHKUHTa B OHOM cyOKajape; mpu NB = 27 — 2 makeTa nenpKuHra
B JIBYX pa3HbIX cyOkaapax, npu NB = 47 — 4 nakera neipkMHra B 4EThIPEX pas-
HBIX CyOKaapax.

Howmepa xaapoB SFN mis mpocnymmBanus kanana neimkunara, UE omnpe-
JEJISIIOT TI0 popMyIie

SFN(modT) = (T/N)(UE_ID(modN)) (8.3)
a HoMep cyOkaapa u3 Taou. 8.1 [36].
Tabnuma 8.1
N YHacTOTHBIN AYTUIEKC BpemenHol nyniekc
s=0 i s=1 i s=2 i s=3 i s=0 i s=1 i s=2 i s=3
1 9 N/A N/A N/A 0 N/A N/A N/A
2 4 9 N/A N/A 0 5 N/A N/A
4 0 4 5 9 0 1 5) 6




B dopmyne (8.3) UE_ID = IMSI(mod1024), rae IMSI — cuctemublii HO-
Mep aboHeHTa B gecaTnuHoM dopmare. B tabn. 8.1 i s = |[UE_ID/N Jmod N, rae

3HaKoM | | 06o3HaYeHa 1enas 4acTh YMCIA.
[IpuBeneM mpumep pacueTa HOMEPOB KaJpoOB M OIpEACIICHHS CyOKaapa,
rae adoneHnty ¢ IMSI = 250022593191333 moryT nepenaBath nedpxuur. [lomo-

KUAM 1= Tcell-prx-defaut =128, NB = T, N = T, Ns = 1, ceth paboTaeT ¢ 4aCTOTHBIM
TYTIEKCOM.

UE_ID = IMSI(mod1024) = 421; i_s=|UE_ID/N Jmod N, = 0.
B cootBercTBUM C (8.3)
SFN(modT) = (T/T)(421(mod128)) = 37

Takum obpazom, UE nmoipkeH nmpociaylnimBaTh KaHall MEHKUHTA B CYyOKaI-
pe 9 kaapoB ¢ Homepamu SFN =37, 165, 293 u nainee.

8.2. YcraHoBIeHHE COCAMHECHHA C CECTHIO

[Mponienypa RRC connection establishment otaocutcs k npotokoiay RRC
(puc. 8.2), onucana B [11].

UE E-UTRAN

RRC Connection Request

RRC Connection Setup

RRC Connection Setup Complete

Puc. 8.2. TIpouenypa RRC connection establishment

[Tpouenypa npoucxoaut mipu nepexoae UE B coctosane CONNECTED wu3
cocrosiuuii Detached u IDLE. B pe3ysnbrate mporeaypbl yCTaHABIMBAETCS CO-
enunenue mo SRB1 (Signal Radio Bearer 1).

Cornacho [23] nepegava curHanuzanuu i kaxaoro UE uaet mo opranu-
3yeMbiM SRB. SRB1 u SRB2 ncnons3yior nocrostHao:

- SRB2 nnst coobmienuit NAS, DCCH na noruyeckom ypoBHe,



- SRB1 myis1 oCcTalibHBIX CUTHAJIBHBIX COOOIICHUN JIOTHUYECKOTO YpPOBHS
DCCH, B Tom uucie u NAS no ycranoBku SRB2.

CymectByet Takke SRBO mis nepegauu coobmennii kanaia CCCH B Ha-
yase nponeaypbl RRC connection establishment go ycranosnenns SRB1.

Coo6menne RRC Connection Request coaepskut:

- upeatudukarop UE (S-TMSI npu neikuHre U Ipy MOBTOPHBIX 3a1pocax yc-
nyr),

- IPUYMHY 3aIIPOCa COCTUHEHHS — CPOYHBIN BBI30B (EMErgency), BEICOKOMIPHOPH-
tetHbld goctyn (High Priority Access), noctyn, nHuLIMUpyeMblil ceThio (Mobile
Terminating), nepenaua ganusix, naumupyemas UE (Mobile Originating), cur-
Hanm3anus, nanuupyemas UE (Mobile Originating).

Cooomenre RRC Connection Setup ycranaBnuBaet SRBL.
8.3. IIpouexypa Attach

C mpoueaypsl Attach (moakmro4YeHNs) HAYMHACTCS KaXKIbIi CeaHC CBS3H.
ITpu aToM mpoucxoaut peructpanus UE B cetu, moncoenunenns UE xk EPC ms
peanu3aluy yciyr nepeaadd makeTHoro tpaduka. Sapo cet opraHu3yeT CKBO3-
HOE coeZIMHeHue 1o nmpoTokoiy IP: ckBo3Hol kaHan mo ymosauanuto (default EPC
bearer). Ilocie BbimosnHeHuUs mporeaypbl Attach mMoryT ObITh 100aBICHBI OIMH
WM HECKOJIBKO BBIJICIICHHBIX KaHaloB (mpouenypa Dedicated Bearer Establish-
ment). [Ipu BeImomHeHUN mpoueAypsl Attach nmporcxoaut akTuBU3aIUs WK BEI-
nenenue abonenty IP-aapeca.

Crnenuduranusmu [6] mpexycMoTpeHbl 3 BapraHTa 3aIycKa IpoIeyph:
- korga UE HaxoauTcs B peKMMe ¢ KOMMYyTallMel aKeToB,
- korga UE HaxoauTCsl B COCTOSIHUM ¢ KOMMYyTalMel KaHAJIOB/TIaKEeTOB,

- IPU OPTaHMU3alMKM CPOYHBIX BBI30BOB (€mergency). Ilpu 3Tom Bo3MoOKHa
cutyanus, korga MME (ceTh) He moepKkuBaeT CPOUHbIX BBI30BOB. CyIIECTBY-
10T 0COOCHHOCTH Tporeayphl Attach mpu MeXCHCTEMHBIX X3HOBEpaXx.

Anroput™m mpoueaypsl npuseaeH Ha puc.8.3 [6]. IlepBoe cooOmienue At-
tach Request (puc.8.3, m.1), kotopoe UE nockutaet Ha éNB, conaepxut Gosbiiioe
YHCIIO ITAPAMETPOB, B TOM YHCIIC:

- uaentudukatop abonenta (IMSI wmu GUTI = GUMMEI + M-TMSI),

- wuneHTudukarop mnocienHe Bu3uTHOM 30HBI TAIl (Tracking Area
Identity),

- UE Core Network Capability (Bo3M0OHOCTh paOOTBhI B pa3HbIX CETSX,
noanepxka IMS u npou.),

- tun npornenypsl (EPS Attach, Combined EPS/IMSI Attach, Emergency
Attach),



- mapaMeTpbl, HEOOXOJUMBIE /JIs BBINOJIHEHHUS TpoLeayp O0e30MacHOCTH,
€CJIM OHU OBLIM YCTAHOBJICHBI paHee, BMECTE C yKa3aHHEM BBIOpaHHOU ceTu 00-
cinykuBanus (onepatopa) u ctappiMm GUMMEL. TIpu stom UE MoxkeT 3aluTUTh
IIEJIOCTHOCTH TiepeaaBaeMoro coodmenus Attach Request. Ilpu monokurebHOM
pe3ybTaTe MPOBEPKU IIEJIOCTHOCTH MpHieamero coodmenus Attach Request
MME wucnonb3yeTt 1yisi BRIMOTHEHUS 3aIATHI HHPOPMAIUKA XpaHsIIHecs B 0ase
JTaHHBIX a00HEHTa BekTopa ayreHTH(uKanuu (1.3.3).

Attach Request Takke comepXuT ykazaHue TpeOyeMoro Tuma MaKeTHOW CETH
(moxnepxka nporokonos IPv4, IPv6 nmu IPV4/IPV6) n cooTBeTcTBEHHBIN Bapu-
antT IP-agpeca. UE moxet yctaHOBUTH npsiMoii oOMeH napamerpamu ¢ PDN GW
nocpeacteom PCO (Protocol Configuration Options), B Tom uucie B 3amudpo-
BAHHOM BHJIE." ITpu sTrom UE nepenaer nva PDN GW ums touku gocryna APN u
COBOKYIHYIO MaKCUMaJIbHYIO CKOPOCTh nepenaun B Touke gocryna APN-AMBR
(Aggregated maximum Bit Rate).’

B 1.2 eNB wu3Bnekaer u3 Attach Request, nepenannoro UE, unentuduka-
Top MME, xotopsiit oocinyxuBan UE B npensinymiem ceance csizu. Eciu eNB
He uMmeeT Beixoaa Ha 3ToT MME, To oH BeiOupaet HOBbIE MME, koTOpHI OyaeT
obciy:)xuBath aboHeHTa. B coobmienune Attach Request, nanpasneHHoe oOciy-
xuBatoiieMmy MME, eNB nononHuTenbHO BKIIIOYAET INI00AIbHBIA UIEHTU(HKA-
Ttop 30HbI TAl u rnoGameubii uneHTudurkarop coret ECGI (E-UTRAN Cell
Global Identifier), orkymna nmoctymmn 3anpoc. TAIl (Tracking Area Identity) co-
CTOUT M3 KOJIa CTpaHkl, Koja orneparopa u koaa 3ouel TAC (Tracking Area Code
— 16 6ut). B ECGI B Mmakpo u Mukpocetsx uaeatuduxatop eNB onpenemnsiror 20
out, a B ¢eMroceTsix 28 OUT SABISIOTCS KOJIOM JIOMalllHed 0a30BOM CTaHIIMU
HeNB. [37]. Takum o0pa3om, yxe Ha dTare MoAKII0UCHHUS a00OHEHTa K CETH €To
MO>KHO JIOKQJIM30BaTh C TOYHOCTHIO JIO COTHI.

I1.3. Eciiu npousonuia cmeHa MME nociie mociaeHero ceaHca CBSI3M, TO
HoBbIi MME (new MME) nepecsutaer Attach Request Message Ha crapbrii
MME (old MME) ans nonyuenus cucremuoro Homepa (IMSI) a6onenra. Cra-
peiii MME mnpoBepsieT 11eIOCTHOCTD MoJydeHHOro coobiienus Attach Request u
otBevaet coobmierreM ldentification Response. Ono comepxut IMSI aboHenTa u
ero 6a3y manabix (MM Context), coxpaneHHYIO ¢ MPEABIAYIIETO CeaHca CBSI3H.
Ecnu 6a3a aboHeHTa yaajieHa WIH IEJI0CTHOCTh coobOmenus Attach Request na-
pyuieHa, To crtapsii MME cooOmiaer 00 ommOke U MOJTHOCTHIO MPOU3BOAUTCS
nporeaypa 0€30MacHOCTH 1Mo IpoTokoay MM (mm. 4 — 6).

[1.4. Ecnu unentudukarop abonenra IMSI ve ynanocs onpenennts, MME
noceutaet 3anpoc abonenty ldentity Request. Otser Identity Response comepxut
IMSI.

'3t napameTpbl NnepegatoT Npo3payHo Yepes MME n S-GW.

2 Mpw onrcaHumn anroputma npoueaypsbl Attach n cneaytowmx npouenyp B 4LaHHOM U343aHUN HE PACCMOTPEHbI
0cobeHHOCTU 06CNyKMBaHMA aDOHEHTOB BblAENEHHbIX FPyMnn Nosib3oBaTesielt B eMTOCoTax U NPU UCMO/Ib30Ba-
Hum LIPA. [JeTann COOTBETCTBYIOLLMX NPOLEAYP U3/10XKeHbI B [6] 1 B [26].
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[1.5a — mpouenypsl B3auMHON ayTEeHTU(PUKALUUA U YCTAHOBJICHUS PEXUMa
mudpay BHIMOIHIIOT 003aTEIbHO, €CIIM MapaMeTpbl OE30MaCHOCTH OIpeie-
JSI0T 3aHOBO. ECiIM MOXHO HCMOJIB30BaTh PE3YNbTAaThl MPEAbIAYIIEIO CeaHca
CBSI3H, TO HEOOXOAUMOCTD BBITIOJIHEHHUS 11.5a OTpeIesieT OnepaTop.

B 1.5b ocymectBistior nmpoBepky MoomibHOro Tepmunana (IMEI — Interna-
tional Mobile Equipment Identity).

[1.6 BeImONHSAIOT B TOM ciy4ae, korna UE mpocut opranuzoBate B PCO
mudpalyio npyu nepegayde napamerpon noakiarouenus k IP-cetu B PDN GW (cwm.
m1).

I[1.7. Ecnu npu 3aBepiieHny NpeAbIAYIIero ceanca CBsI3u B KOHTEKCTe abo-
HEHTCKHUX NapaMeTpoB, coXpaHeHHBIX B ctapoM MME, He Obumn ynaneHsl napa-
METpPbl OPraHW30BaHHBIX CKBO3HBIX KaHAJIOB (Ipolleaypa 3aBepIICHUs] ceaHca
csa3u Detach He ObuTa BBINOJIHEHA TOJIHOCTHIO), HOBBIE MME yhanser atu ka-
Hautel, mockuias komanay Delete Session Request 8 S-GW u PDN GW. PDN GW
coobmraer PCRF o 3aBepiieHuu MpenbIayIIero ceaHca CBS3M U O BBICBOOOXKIe-
HUU BBIJICJICHHOTO KaHaJbHOTO pecypca — 010ku (E) — (A). D10 ke oTHOCUTCS U
K 6sokam (F) — (B) n1.10, xora npou3oinnia 3amena MME.

[1.8. Ecn npouzonuia cmena MME unu 6a3a ganabix abonenta B MME
opraHusyercsi 3aHOBO, To HOBbIi MME nHampasisier 3anpoc Update Location Re-
quest B8 HSS. HSS ¢ukcupyer uaenTudukatop obOCTyKHBaromero aboHEHTa
MME, naér komanmy crepers 0a3y naHHbIX aboHeHTa B ctapom MME (Cancel
Location, m.9) u noceutaer coodmenue Update Location Ack) B HoBeiii MME
(m.11).

B xomanne Update Location Ack nepenaror IMSI abonenta u Subscription
Data — mapamertpsl ycayr (PDN Subscription Context), kotopsie MOTyT OBITH
npeaocTaBieHbl aboHeHTy. B Subscription Data 3amucanbl mapameTpbl OJHO#M
win Heckoybkux ycayr (PDN) ams APN. Kaxnmas ycayra B PDN Subscription
Context comepxut TpeOOBaHUS K KadyeCTBEHHBIM Xapaktepuctukam: EPS Sub-
scription QoS Profile. HoBeiit MME npoBepsieT BO3MOXHOCTh OOCITY>KHBAHHS
a0OHeHTa B HOBOM 30He. Ecnii a0OHEHT He UMeeT IpaB Ha OOCTyKUBAaHHE B JIaH-
HoH 30He, Toraa MME npepbiBaet nponeaypy Attach, o yem UE monydaer coort-
BETCTBYIOIIIEE YBEIOMIICHHE.

I1.12. Komanma Create Session Request comepkuT Bce JaHHBIC, KOTOPBIC
HEOOXOIMMBI JIJII OpraHU3allMd CKBO3HOTO KaHaja 1o yMOJYaHui. B GoybmmH-
ctBe ciydaeB UE mepemaér umsa touku nocrynma APN, uto ompenenser aapec
PDN GW. Ecnu APN neusBecten, To MME BbizienisieT ero mo yMoI4aHuIo.

MME BeiOupaer S-GW u HazHauaeT WJIEHTHU(PUKATOP CKBO3HOTO KaHaJa
no ymoiuanuio. B coobmennn Create Session Request mepemator IMSI,
MSISDN?, IMEI, aapec PDN GW, napametpsr QO0S opranusyemoro kanania, |P-

*Ecam oH nony4veH ns HSS.



ajpec aboHeHTa, THIT MPOTOKoJIa Ha uHTepdeiice S5/S8, ECGI, BpemenHoit mosic,
rae Haxomutcs aboneHt', APN-AMBR 1 psii mapaMerpoB, XapaKTepH3yHOLIIX
ceTh M ocobeHHocTu mpoueaypsl. Create Session Request Taxke comep»KUT HCH-
tudukarop TynHens TEID na curnanpHoM uHTEepdetice S-11 B HanpaBieHun S-
GW — MME (puc. 1.1).

[1.13. S-GW co31a€T HOBYIO 3aMKCh B TAOJIHMIIC CKBO3HBIX KaHAJIOB U TIepe-
ceinaeT noxydernsie o MME mapametpsl, B TOM drciie ”HGOPMAIUIO O JIOKATH-
3anuu abonenta, Ha PDN GW 1o agpecy, ykazannomy B komauze (11.12). Coo6-
menne (m.13) Create Session Request Taxke cliepkuT KoHeuHble Touku TEID
TYHHEJIeH B TUIOCKOCTH TpauKa U CHTHAIILHOU TUIOCKOCTH Ha uHTepdetice S5/S8
B HanpaBieHuu PDN GW — S-GW. Teneps S-GW rotoB OydepusupoBath ma-
KeThl, ciaemayromnue BHu3 oT PDN GW,

I1.14. ITonyuus coobiienne Create Session Request, PDN GW ocyiiects-
asieT mporenypy 3amycka ceanca cBs3u IP-CAN (Connectivity Access Network)
Session Establishment unu ero momudukanuu (Modification) B ciyyae xsHmoBe-
pa. Bcro undopmanmio 06 abonente u opranmzyemoit yciayre (IMSI, IP-ampec
abonenrta, APN, ceTb 00OCTy)XKMBaHUsA, TaHHBIC O JoKanu3anuu u ap.) PDN GW
HanpasisieT B PCRF, KoTOpbIii MOXKET MPUHSATH, @ MOXKET U U3MEHHUTD MTapaMeTphl
QOS oprannzyeMoro CKBO3HOTO KaHama. [Ipu Ha3HaueHuwu Tapuda A OIJIaThI
YCIIyT UCMOJIB3YIOT JaHHBIE O JIOKAJIMW3alud aOOHEHTa M YaCOBOM TOsICE, T/Ie OH
HaXOJIUTCH.

I1.15. PDN GW co3maér B 0a3e JaHHBIX CKBO3HBIX KaHAJIOB 3aIlUCh O HO-
BOM KaHaje W MPUCBAMBAET eMy HJeHTU(]UKaTOop A Tapudukauuu Tpaduka
(Charging Id). Terreppr 1 B PDN GW, u B S-GW 0TKpbITBI Oa3bl TaHHBIX a00HCH-
ta. Opranusyercs CKBO3HOW KaHaj 1l makeTHoro oomena mexxay PDN GW u S-
GW. Cooo0mienne Create Session Response colepKUT BCE XapaKTEPUCTHKH
CKBO3HOIO KaHajla, B TOM YHCJIC BapHaHThI MCIOJb3yeMoro nporokoia IP (IPv4
win IPv6). Axtususupyercst PDN anpec abonenta. AOOHEHT MOXET UMETh CTa-
TUYECKUW WM TUHAMUYECKHUM aJIpeC B JIOMAIHEH CETH WM TOJYYUTh JTUHAMHU-
YECKHUM aJIpeC B BUBUTHOM CETU. BhIAEICHNE TUHAMHUYECKOTrO ajgpeca OCyIeCTB-
asser DHCP (Domain Host Configuration Protocol). Jlns co3manust TyHHenen
BBepX Ha mHTep(deiice S5/S8 B Create Session Response mepenator TEID Tyn-
HEJIbHBIX COCIMHEHUN B I0JIb30BATEIILCKON U CUTHAIIBHOW IJIOCKOCTSX.

Teneppb nmpumieamue panee nmakersl AaHHbIX U3 PDN GW moryT ObITH Tie-
penansl B Oydep S-GW.

I1.16. TTonyuus coodmienue Create Session Response, S-GW 3anocur xa-
PaKTEPUCTUKHN CKBO3HOTO KaHajia B 0a3y JaHHBIX U NepenaéT HeoOXOoIUMbIe Ia-
pametpsl B MME mu1st opranuzaiiuu cKBO3HOTO KaHalna Ha unrepderice S1 m pa-
nuouHTepdeiice.

4 MNapametp NITZ (Network Identity and Time Zone) [38] Hy*KeH ans TapudPuKaunm ycayr.



[1.17. MME nepenaer na eNB 2 curnanpHbix cooOrmieHus. BHyTpeHHee
coobmienne Attach Accept comepuT mapaMeTpbl OpraHM30BaHHOTO CKBO3HOTO
KaHana, Homep curHanbHoro coobmeHuss NAS mexay UE 1 MME u HoBbiit GU-
Tl, ecu abonenTa cran oocnyxuBath HoBeIE MME. Coobmenue Attach Accept
B 11. 18 Oyner nanee nepeciano UE. B .17 Attach Accept pa3smelieHo B KoMaH e
Initial Context Setup Request, rae monomauTensHo At eNB mepenator mapamer-
pBI OE30MaCHOCTH, a TaKXKe CKBO3HOTO KaHana Ha uHTepdeiice S1:, angpec S-GW
u TEID tynnens BBepx Ha S1.

I1.18. eNB nanpasnser UE coobmenne RRC Connection Reconfiguration,
comepkamiee Attach Accept m maeHTH(HUKATOP CKBO3HOTO KaHala Ha paJHOWH-
tepdetice EPS Radio Bearer Identity. UE nonywaer umst Touku mocryma APN u
aktuBH3MpoBaHHbIl IP-agpec. B otBetHOM coobmenun RRC Connection Recon-
figuration Complete (11.19) UE mnonarBepxmaeT mosiyueHHE HEOOXOAMMOM HH-
dbopmaruu.

I1.20. Coo6menue Initial Context Setup Response coaepxut anpec eNB u
TEID ckBo3HOro kaHana BHU3 Ha uHTepdeiice S1.

[1.21. B coobmenun Direct Transfer UE nepenaér komanay Attach Com-
plete (upeHTHdHKATOP CKBO3HOIO KaHaia, Homep coodmenuss NAS), anpecoBaH-
Hyto MME. eNB perpanciupyer Attach Complete 8 MME (11.22). TTociie 3toro
UE MoxeT HauaTh nepeaady NakeToB BBEPX.

[1.23. Coob6menne Modify Bearer Request comepuT wumeHTH(DUKATOD
ckBo3Horo kanaia, agpec eNB, eNB TEID, uro nHeoOxoaumo aJisi opraHuzanuu
Ha uHTEepdeiice S1 TyHHENs BHU3.

[Tpu mexxcucremuom xaugoepe B Modify Bearer Request mepenarot uH-
JUKATOP XOHIOBEpA M Jajice BBITONHAIOT KoMaHasl 23a u 23b (6mok D). S-GW
unpopmupyetr PDN GW o 3aBepiiiennn opranu3zanuy CKBO3HOTO KaHala Ha y4a-
ctke ENB — S-GW. Teneps monb3oBaTeIbCKUE MAKEThl MOKHO HAMPAaBIATH Ha
eNB mo untepdeiicy S1.

[1.24. Komanma Modify Bearer Response siisieTcsi MOATBEPKACHUEM I10-
nay4denus komanasl Modify Bearer Request. Tenepb MOXHO Ha4aTh HPSIMYFO TI€-
pelavy Mmojib30BaTeIbCKUX MAKETOB BHH3.

Coobmienus nm.25 u 26 nepenarT TOJBKO B ToM ciydae, eciii MME nHa-
3Ha4WI 171 ckBo3HOTO kaHaia PDN GW oTiuyHbIi OT TOr0, 4TO MpOomnucaH B Oa-
3e gaHHbIx aboHeHTa B HSS. MME undopmupyer HSS o Beiopannom PDN GW
u APN. HSS BHocut ux B 0a3y ganHbIXx aboHeHTa u otnpasisier B MME non-
TBEPKJICHUE.

8.4. Ilpouenypa Joxkaau3zanuu

[Mponenypa nokamuzanuu TAU (Tracking Area Update) nmpoucxoaut, Ko-
rna UE, Haxoxsmuiica B coctosauu IDLE, mepeMernaercs mpu IBHKEHUH a0o-
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HEHTa B COTY, PACIOJIOKEHHYIO B 30HE CJIEKEHHs, KOTOpas HE yKa3aHa B CITUCKE
30H peructpanuu abonenta. Hanomuum, ato MME moskeT peructpupoBath abo-
HEHTa B OJTHOM 30HE CJIKEHUS WM B HECKOJBKHX 30HaX. B aTom ciyuae UE mipu
NoCTIeIHEH JToKanu3anuu moisydaeT or MME cnucok 30H, MO KOTOPHIM OyIyT
nepeaBaTh CUTHAIBI TEHDKUHTA. B ceTH Takke mpeaycMOTpeHa MeproandecKast
nokanuzanus, korna UE uepes onpenenennoe Bpems 3amyckaet npoueaypy AU,
YTOOBI MOATBEPAUTH CBOO IOCTYITHOCTb.

Korna UE 3apeructpupoBan B cetu u npebdbiBaeT B coctosuuu IDLE, B
MME, S-GW, PDN GW oTkpsIThl 6a3bl TaHHBIX a0OHEHTA, COXPAHSIOTCS CHUT-
HaybHBIC TyHHenu Ha S1, S5/S8 m TyHHenw Ui CKBO3HBIX KaHAIOB Ha S5/S8.
[Tponenypa TAU moxeT poucxoanth 6€3 3ameHsl MME, co cmenoit MME u co
cmenoit S-GW. Anroputm npouenypsl ¢ 3ameHoit MME npuBenen Ha puc. 8.4
[6].

[Tponenypy 3amyckaer UE (m.1). Ilocie ycTraHOBIEHHS COCAMHEHHUS C CETHIO
cieayet coobmienne Tracking Area Update (TAU) Request (11.2). OHO comepKuT
UACHTU(UKATOPHI U TlapaMeTpbl oOcmykuBatoiieit abonenrta cetu, GUTI, uaen-
tudukaTop nocienHen 3oHbl mpedbiBanus UE, mapametpsl 6e30macHOCTH, TO-
PAIKOBBIM HOMep nepeaaBaemoro cooomenuss NAS. DTa komaH1a 10JKHA OBIThH
3aluIIeHa KojaoM meioctHoctH coobmiennss MAC (Message Authentication

Code).

[1.3. U3 momyuennoro coobmenuss eNB u3Bnekaer crapeiiit GUMMEI u
ONpeaensieT CeTh, B KOTOPOH 3apeructpupoBaH adoneHt. eNB Hampasnser 3a-
npoc Ha Jiokanu3anuio B HOBelii MME, momomnnss ero mapamerpom TAI+ECGI,
YTO MO3BOJIAET JIOKAJIN30BaTh A00HEHTA C TOYHOCTHIO JI0 COTHI.

[1.4. MME omnpenenser crapsii MME (old MME) u otnpasisier emy 3a-
npoc Context Request st mosrydeHust 0a3bl JaHHBIX A0OHEHTA. JTO COOOIIEeHHE
conepxut TAU Request, utoOb1 crapeiiit MME mor npoBepuTh U MOATBEPIUTH
ero menoctHocth. Ecm TAU Request conepskan mapamerpsl SGSN, To 3ampoc
HampasisitoT B SGSN.

[1.5. Crapeiit MME mnpoBepsieT nienoctocts coodmenus TAU Request u
€CJI OHA TMOJTBEPXkJACHa, TO B coobmieHnn Context Response mepeckuiaer 0azy
nansbix abonenta u UE: IMSI, MSISDN, napameTrpsl 6€301macHOCTH, KOHTEKCT
CKBO3HBIX KaHaJIOB, ajapec U curHanbHblil TEID S-GW u 1.1. Eciu nenoctHocTh
TAU Request napymiena uinu B ctapom MME HeT 0a3bl 1aHHBIX aOOHEHTa, TO
Context Response coaepxut undopmanuio 06 omudke. B aTom ciyuae oOs3aTe-
JeH K BeimojiHeHuto 1m.6. MME 3amyckaer B MojgHOM 00beMe mpoueaypbl 06€30-
MACHOCTH: ayTCHTH(PUKAIMA W TEeHepaIuu Kitoueld mudpanud U MeJOCTHOCTH
(11.3.3). IIpu mosryuenuu napamerpoB Oe3onacHocT B Context Response o0bem

°B coobueHnn TAU Request UE moxkeT Bmecto GUTI nepeaaBaTb NapamMeTpbl, OTHOCALLMECA K MAKETHOM CeTn
GERAN/UMTS: Kk 6a3e aaHHbIXx aboHeHTa B SGSN.
10



RNC Old MME / Serving PDN
UE | |eNodeB || BSC MME | |Old S4 SGSN GW GW PCRF HSS

1. Trigger to start TAU
procedure

2. Tracking Area Update Request
3. Tragking Areg Update Reques

—

4. Context Request

5. Context Response

B Authentication / Sequiity _ ___ | ________________________l____ R

7. Context Acknowledge

9. Modify Bearer Request

v

10. Modify Bearer Request

______ 11. PCEF Injtiated IP-CAN
4 Session Modification

~

______

P
_____ 1o

12. Modify Bearer Response (A)
(= = = —— -

_13. Modify Bearer Respons

14. Update lLocation Request

15. Cancel Location

<&
N

16. Cahcel Location Ack

17. lu Release Command

18. lu Release CompI%ta

19. Update Location Ack

«

20. Tracking Area Update Accept

21. Tracking Area Update Complete

Puc. 8.4. IIpouenypa TAU c 3amenoit MME

BBITIOJTHEHUS 1.6 omnpenenset oneparop. MME otnpasisier B ctapeiit MME nog-
TBEPIKICHHUE B MOJTyueHUH Oa3bl JaHHbIX aboHeHTa (Context Acknowledge, 1.7).

[1.9. Ecnu npouzonuia cmena MME, HoBblii MME co3naer 6a3y maHHBIX
a0OHEHTA, YCTaHABIMBAs KOHTEKCT €ro CKBO3HBIX KaHAJIOB, MOJIYyUYCHHBIM U3 CTa-
poro MME. IIpu 3TOM OH mpOBEPSET BO3MOKHOCTh IOJJICPKKU PAHEE OpPraHU-
30BaHHBIX KaHAJIOB U JCAKTUBUPYET T€ COCAMHEHHS, KOTOPhIC OH MOIACPKUBATH
He MoXeT. Jlanee OH opraHu3yeT CUTHaJIbHOE coeAuHeHue Ha uHTepdeiice S11.
Coobmenne Modify Bearer Request comepskut tun cetu, anpec MME u TEID.
OnuuonanibHo MME moskeT aktuBu3upoBaTh ISR. M3 moiaydyeHHOro KOHTEKCTa
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CKBO3HBIX kaHajoB aboHeHTa MME onpenenser anpec S-GW u npu cMeHe cetu
nepegaetT B S-GW uneHTHdUKAaTOp HOBOM CETH, a TaKK€ M3MEHEHHUS 4acOBOTO
nosica 00CITyKUBaHUsI aOOHEHTA M €0 MECTOIOJIOKEHUS.

[II1. 10. 11, 12 (610K A) BBIIOJHSIOT B ClIy4yae, KOTja IMPOU30Iia CMEHa
CeTU OOCITYXKMBAaHMSI, YACOBOTO MOSACA WUJIHU JIOKAU3AIMK a00OHEHTa, YTO CBSI3aHO
¢ u3ameHenneMm Tapudon ycayr. S-GW nepenaér Heodbxoaumyro nHGOPMAIHIO B
PDN GW, a PDN GW 3amyckaet nporieaypy IP-CAN Session Modification Pro-
cedure [6].

[1.13. S-GW o6noBnsieT 6a3y nanHbIx aboHeHTa u HampasisieT B MME co-
oomenne Modify Bearer Response, conepsxkarniee aapec S-GW u TEID nis nepe-
nauu Tpaduka BBEpX.

I1.14. Horeiit MME mnipoBepsieT Halmure HeoOX0auMBbIX JaHHBIX s UE u,
ecnu npousoinnia cMmena MME, undopmupyer 06 stom HSS (Update Location
Request), coob1iast cBoit ajipec U BO3MOXKHOCTH B 00ciy>kuBaHuu aboHenta. HSS
noceuiaet B crapbiii MME komanay Cancel Location (m.15). Crapeiit MME wmo-
KET cpasy YIaluTh 0a3y JaHHBIX aO0OHEHTa WJIU CIYyCTS HEKOTOpOe Bpems, 3a-
MYCTHB COOTBEeTCTBYOMMU Talimep. B HSS on otchiiaer noareepxaenue Cancel
Location Ack.

[II1.17 u 18 BbIMONHSIOT B TOM citydae, korjaa anst UE opranuzosan U un-
tepdeiic ¢ koaTposuiepom cetn GERAN/UTRAN.

[1.19. HSS moarBepxaaeT momxydeHue coodmieHuss ot Hoeoro MME (Up-
date Location Ack) u mpu HeoOxoaumocTh nepenaét B HOBbIE MME momnosHu-
TelbHbIE TaHHbIe 00 aboHeHTe. MME: 3aBepiiaer popmupoBaHue 6a3bl JaHHBIX
abonenra. B coobmenun Tracking Area Update Accept (11.20) aGoHeHT morydaet
GUTI, crucok 30n peructparmu (TAI-list), craTyc CKBO3HBIX KaHAJIOB (4acThb
MPEKHUX KaHAJIOB MOXeT ObITh yaaneHna). Eciu GUTI usmenwmics, UE noarsep-
*maeT nmosryueHue coodmenus Tracking Area Update Accept (.21).

8.5. IlepeBo a00HeHTCKOI cTaHMU B cocTosinue Idle

[Tpu nepeBone UE u3 cocrossuus CONNECTED B cocrosinue IDLE mpo-
MCXOJUT pa3phiB curHanbHoro coenquuennss UE — MME u pa3pyiieHne yyacTkoB
CKBO3HBIX KaHaJIOB Tpaduka Ha paaunountepderice u unrepderice S1. eNB yna-
asieT 0a3y JaHHbIX, oTHOCsIIyIocsa Kk UE. B cnenmdukanusx [6] — ato S1 Release
Procedure (puc. 8.5).
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| UE| | MME | |ServingGW|

1. RRC Connection Release

1. S1-AP: S1 UE Context Release Request

2. Release Access Bearers Request

3. Release Access Bearers Response
>l

<

4. S1-AP: S1 UE Qontext Release Command

«

5. RRC Connection| Release

6. S1-AP: S1 UE Context Release Complete

L

Puc. 8.5. IIpouenypa ocBoboxaeHust nuatepdeiica S1

OO6b1yHO ATy mporueaypy 3amyckaer eNB (1.1), nHanpumep, ipu cpabatbi-
BaHUU TaliMepa HEaKTUBHOCTH aboHeHTa wiu paspsiBa ¢ UE curnampHOro co-
eauHeHus, Ho €€ MoxeT uHunmupoath ¥ MME. Tlonyuus ot eNB coobienue
S1-AP: S1 UE Context Release Request, MME nanpasisier B S-GW xomanay Re-
lease Access Bearer Request (11.2).

S-GW yobupaer u3 6a3s1 manabix UE Bc€, uto kacaercs eNB (agpec u TE-
ID mo S1 Bum3) u otBewaer MME coobOmiennem Release Access Bearer Response
(m.3). Bce octanpubie nannbie KoHTeKcTa UE S-GW coxpanser. OTo mapameTpsl
OpTraHWU30BaHHBIX paHEe CKBO3HBIX KaHAJIOB JIAHHOTO aO0OHEHTa, B YAaCTHOCTH,
TyHHeJeH Ha uHTepderice S5/S8, n ux kondurypanuio Ha S1-U. CoxpaHSoTCs |
TEID tynHensHBIX coequHenni BBepXx Ha S1-U u S11. Tloaromy npwm mocryruie-
HUHW TTakeToB Bxoxsmiero tpaduka, korna UE naxomurcs B coctossauu IDLE, S-
GW OydepusupyeT 3TH MaKeThl U 3amycKaeT mpolieaypy Service Request (puc.

8.6).

[1.4. MME ocBobosxnaet untepdeiic S1, ornpasnss eNB komanayS1-AP:
S1 UE Context Release Command. Eciu eNB ermié He pa3zopBan cOeAMHEHHS C
UE no nporokony RRC, on nepengaer UE coodmerne RRC Connection Release
(m.5), Tpedys moarBepxaeHus. B coobmenun S1-AP: S1 UE Context Release
Complete (11.6) eNB undopmupyer MME 006 ocBoOoxaeHnn uHtepderica S1 ot
CKBO3HBIX KaHajoB aboHeHTa. [lomyunB ot UE moaTBep kaeHue MOJy4eHUs CO-
obmenus (1m.5), eENB ynanser 6a3y nanasix UE.

MME u3 xonrtekcra UE ctupaet Bcro nndopmaruro, oTHocsyrocs Kk eNB
(aapec, uaeHTU(PUKATOPHI COSTUHEHUM), HO OCTAJIbHBIC JIAHHBIC COXPAHSET IS
nocieayromei npoueaypsl Service Request.
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8.6. IIpouexypa Service Request

Service Request — mporieaypa 3amnpoca yciyrd nepeiadu JaHHbIX 0 paHee
OpraHU30BaHHOMY CKBO3HOMY KaHanly. Ha mHTepdeiice S5/S8 cymecTByeT TyH-
Henb U1l maketoB Tpaduka, a B PDN GW, S-GW u MME- napameTrpsl cKBO3-
HOTO KaHaJla 3aHECEHHbIE B COOTBETCTBYIOIIME 0a3bl AaHHBIX. [Ipouenypy wmo-
’KET UHUIMUPOBATh Kak aDOHEHT, TaK M CceTh (BXOIsmmii BbI30B). Kak mpasuiio,
Py 3TOW Mpoleaype craHuus nepexoauT u3 coctossHus IDLE B cocrosnue
CONNECTED. Anroput™m mporieypsl Service Request nipu 3amycke co CTOpOHBI
aboHeHTa mpejcTaBiieH Ha puc. 8.6 [6].

| UE | | eNodeB | | MME | | servingow | | PbNGw | | PCRF | [ Hss |

1. NAS: Servige Request

2. NAS: Service Request

3. Authentication/Security
(Gummnnnnnnnnnnnns mamEaEmEE R R R s Ean AN AR A AN A A AR NN A A A NN EEEEEEEE SR EEEEEESEEEEEESEEEEEEEEEEEEEEEEEEEE »

4. S1-AP: Initial Context Setup Request

«

5. Radio Bearer Establishment

6. Uplink Data

N
'

"4

7. S1-AP: Initial Context Setup Complete

8. Modify Bearer Request

9. Modify Bearer Request

.................... 10. PCEF Initiated IP-CAN
(A) Sg_s§i£)[1 _Nlo_d_ijication

< >|

<AL Modify Bearer Response

_12. Modify Bearer Response

Puc.8.6. IIpoueaypa Service Request, 3amyckaemas UE

UE noceutaer coobmierrie NAS: Service Request (11.1), kotopoe eNB moc-
taBiieT B MME, nononass ero uacHtudukaropom cotel (TAI+ECGI) u Bpe-
MEHHbIM HJieHTU(uKaTopoM aboneHnta S-TMSI. (1.2). MME MmoxeT 3amycTuthb
IpOIEAYPHl ayTEHTU(PUKAIIMN ¥ TeHepalliu KI04e 0€30MacHOCTH WU HCTIONb-
30BaTh JJaHHbIE, OJydeHHbIe paHee (11.3) (1m.3.3).

MME Hnanpasnsier B eNB coodmienne S1-AP: Initial Context Setup Request
(m.4). Ono conepxut aapec S-GW, TEID Tynnens BBepx Ha unTepdetice S1-U,
napameTpsl Q0S OopraHM3yeMoro CKBO3HOTO KaHaia, mapaMeTpbl 0€30MMacHOCTH,
UICHTU(PHUKATOP CUTHAJIBHOTO COEJAMHEHUS, CITUCOK OTPAHUYCHUN TIPU XIH/IOBE-
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pe’. eNB 3aronusier 6a3y JaHHBIX 0GCIYXKHBAGMOrO aDOHEHTA M OPraHU3yeT Ka-
HaJI TpaduKka Ha paguouHTepdeiice, BKIOUas MHUPPANUIO IOTH30BATEILCKON
uHopmanuu (11.5). Tenepr UE MokeT HauaTh nepenavy mojib30BaTeIbCKUX Ia-
keroB BBepx Uplink Data (11.6).

I1.7. eNB B coobdmenun S1-AP: Initial Context Setup Complete, nepenaer
MME cBoii aapec, CIMCOK YCTAHOBJIEHHBIX (MPUHSTHIX) U YAAIEHHBIX CKBO3HBIX
ka"ayioB aboneHTta, TEID tynnens Bau3 Ha uaTepdeiice S1-U.

I1.8. MME orceutaer S-GW coobmenne Modify Bearer Request (ampec
eNB, TEID tynnens Bau3 Ha untepdeiice S1-U, Tum cetn pagunonocryna RAT).
Terneps 3aBepiieHa OpraHU3aIys TYHHEIBHOTO COSAMHEHNS Ha nHTEepdeiice S1-
U. Ecnu mpom3onum u3MEHEHUs! ceTH OO0CITy)KMBaHUs aOOHEHTAa WM Y9aCcOBOTO
nosica, To 3Ty uHpopmanuo MME Takke BKIIOYaeT B JAHHYIO KOMaH]Iy.

[II1.9 — 11 (610K A) BBITIOJHSIOT TOJBKO MPU CMEHE CETH OOCITYKUBAHMUS
a0OHEHTa WJIM YacOBOTIO Tosica. DTU U3MEHEHHMs JTOJKHBI ObITh yuTeHbl PCRF, B
YaCTHOCTH, B YCTAaHOBJICHUH Tapu(OB.

[MoaTeepxnenue S-GW o 3aBepIiieHHH OpPraHM3allMU CKBO3HOTO KaHala
(m.12 Modify Bearer Response) 3akaH4uBaeT IpoLeaypy.

AuroputM™ miporieypbl Service Request mpu BXoasmux BbI30Bax (TOCTYTI-
JICHUU TIAKETOB TpauKa CO CTOPOHBI CETH) IMOKa3aH Ha puc. 8.7 [6].

OHn npencranisieT codoi nporeaypy Service Request, paccMoTpeHHyto pa-
Hee (B 1.5 HUCIOJIb30BaH aITOPUTM Ha puc. 8.6), JOMOIHEHHYI0 KOMaHIaMH Tei-
JOKUHTA aOOHEHTCKOr0 TepMUHAA.

[Mpumenmme nakets! Tpaguka PDN GW nanpasnser B S-GW 1o cymiecT-
ByIOIIEMY TyHHeN0 Ha mHTepdeiice S5/S8. S-GW ux Oydepusupyer. Ilepena-
BaTh JajbIIe OH UX HE MOXET, TaK KaK CKBO3HOM kaHai Ha ydactke UE — eNB —
S-GW orcyrerByer. S-GW omnpenenser, kakoi MME wim SGSN Benmer 0azy
JaHHBIX a0OHEHTa U TochUTaeT Tyaa yBemomitenue (m.2a Downlink Data Notifica-
tion). MME wiu SGSN noarBepkaaroT monydeHnue yBegomienus (m.2b Down-
link Data Notification Ack), popmupyrot coodmienue neitmkunra (3a,b), koropoe
yepe3 eNB uimu RNC/BSC nocrasnsror UE (4a,b).

Ecnu UE naxomutcs B cocrosnuu IDLE, To anroputm (puc.8.6) BbINOJI-
HSIOT TIOJHOCTBIO, HauMHas ¢ nepBoro coodmenus NAS:Service Request. B Tom
cinyuae, korma mexay UE u MME cymiecTByeT curHajibHOE coelvHeHue (Ha-
npuMep, aOOHEHT MOoJydaeT Tpaduk Mo APyroMy CKBO3HOMY KaHajy), HO TYH-
Henb Ha S1-U ais maHHOM ycimyru OTCYTCTBYET, TO alropuTm (puc. 8.6) 3amyc-
karotT ¢ m.4: MME noceutaer komanay S1-AP: Initial Context Setup Request op-
raHW30BaTh CKBO3HOM KaHaJ Ha pajguouHTepderice.

6
B sTom cnucke MME yKasblBaeT ceTu, 30Hbl, COTbl, B KOTOPbIE X9HA0BEP HEBO3MOMKEH.
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| UE “eNodeBllRNC/BSCl | MME ||SGSN| [ s-Gw PDN GW
1. Downlink Data

A

_2a. Downlink Data Notification

2b. Downlink Data Natification Ack

_2a. Downlink Data Notification

_ 3a. Paging 2b. Downlink Data Notification Ack
4a. Pdging < 3b. Paging
4b. Pgging
5. Service Request Procedure
52..519p Paging
....0R..519n.Paging.....
Downlink Data E-UTRAN

R I A s it

I R == === DL R

e R - =20 +—————

Puc.8.7. Ilpouenypa Service Request, 3amyckaemas CeThO

[1I1.6a u 6b BEmMoONHsIOT, KOrAa akTuBU3HpoBaH ISR. Eciau S-GW nomyunin
uHpopmanuo or MME 00 oTnpaBke cOOOIIEHHsS] NEHHKUHIA, OH IOCHUIAET
SGSN komanmy Stop Paging. HaoGopor, ipu oTiipaBke COOOIICHHS TICHIKUHTA
3 SGSN komanay Stop Paging noinyyaetr MME.

8.7. Ipouexypa Detach

[Mpoueaypy Detach — orkimouenne abOHEHTa OT CETH, MOJKET 3aIyCKaTh
Kak a0OHEHT, TaK M CEeTh, HAPUMEpP, KOI/Ia UCTeKaeT BpeMs Haxoxnenus UE B
coctosiuuu IDLE. B atom ciywae nponenypy nnnnmrpyetr MME.

Ha puc. 8.8 npusenen nporokou nporueaypsl Detach, zamyckaemoit UE [6].

UE mnoceuiaer coobmenue Detach Request, comepxamee GUTI u Switch
off (rm.1). eNB, nepecbutas 3to coodmenne B MME, noGaBisieT kK HEMy HUICHTH-
dukatop cothl, rae HaxoauTcs aboneHt, TAI+ECGI.

[Toceutas coobmenue Delete Session Request B S-GW (11.2), MME 3arryc-
KaeT Mpoleaypy ACaKTHUBALIMK CKBO3HBIX KaHaioB. S-GW ctupaer 6a3y gaHHBIX
abonenTa u otnpasisieT komanay Delete Session Request 8 PDN GW neakTuBu-
poBaTh CKBO3HBIC KaHabl Ha uHTepderice S5/S8 (11.6). PDN GW crtupaer 6a3y
JAHHBIX A0OHEHTA U 3aIyCKaeT MPOIEAYPY OCBOOOXKIEHHUSI KaHAIIBHOTO pecypca
(3aBepmienust ceanca cBs3u) IP-CAN Session Termination Procedure (m.8). O
BeimosiHeHun komaHna S-GW undopmupyer MME (11.3), a PDN GW — S-GW
(.7).
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‘UE ‘ eNodeB ‘ MME ‘ SGSN Serving GW H PDN GW H PCRF H HSS ‘

1. Detach Request

2. Delete Session Request

3. Delete Session Response

4. Detach Notification

5. Delete Session Request
=N

6. Delete Sessigh Request

_ 7. Delete Session Response
- 8. PCEF Initiated IP-CAN

Session Termjnation
P [, LN

Sttt SIS

‘_9._De_|et_e Session Response

10. Detach Ack
11. Detach Accept = ————

12. SignallirlgConnection Release

_____________

Puc.8.8. IIpoueaypa Detach

Ecau Op11 akTuBupoBaH ISR, T.e. UE Obu1 mapamienbHO MOAKIIIOUEH K ce-
im E-UTRAN 1 GERAN/UTRAN, MME komanpoii Detach Notification (m.4)
neakTuBupyeT 0azy maHHbix adoHeHTa B SGSN, 0 uem ToT mHbopMuUpyeT S-GW
(.5, Delete Session Request). B sTom BapuanTe mpoueaypbl komaHay (m.6) S-
GW oTchi1aeT ToJIbKO MOCIe MOTy4YeHus cooOmieHus (1.5).

Coob6mienust (.9, 10, 11), moaTBepkAarOlIe BHIIOTHEHUE COOTBETCT-
BYIOIIIMX KOMaHJ, oniroHaabHbel. Komanmoit Signaling Connection Release
(1.12) MME ocBoOomaeT curaaabHoe coenuaenne Ha naTepdeiice S1. Ipowmc-
xoaut crupanue naHHbix UE B eNB. MME coxpansier 6a3y naHHbIX aDOHEHTa B
3a0JIOKUPOBAaHHOM COCTOSTHUHU.

8.8. IIpouenypa akTuBauMu (OpraHu3anu) CKBO3HOT0 KaHaIa

OcHoBHas 4acTh anroputMma mpoueaypbl Dedicated Bearer Activation
npezcTaBiacHa Ha puc. 8.9 [6].

[TapameTpbl CKBO3HOTO KaHajia: BO3MOXKHOCTH BBIJICJICHUS HEOOXOAMMOIO
KaHAJIBHOTO pecypca, KaueCTBEHHBIC XapaKTePUCTHKN kKaHanma QOS u Tapudsi 00-
cinyxxuBanus ycranaBiauBaer PCRF. PDN GW wucnone3yer mnoigydyeHHbIE OT
PCRF mapamMeTpbl Kak OCHOBY IpH BbIOJHeHHH Tporeaypsl Dedicated Bearer
Activation (r.1). On renepupyet uaeHtudukatop ormiarsl yeiayru (Charging 1d)
u otnpasisieT B S-GW coobmienue Create Bearer Request (11.2). 9To coolrieHue
conepxut IMSI, mapamerpsr Q0S, TEID na S5/S8, Charging Id u TFT. B Create
Bearer Request Taxxe BKJItOUEH WIACHTH(PHUKATOP CKBO3HOTO KaHalla 10 yMOJIda-
auto s ganHoro UE (LBI — Linked EPS Bearer Identity), opranuzoBaHHoro B
pe3ynbTaTe BhIMOJIHEHHs mporeaypbl Attach (cm. 8.3). B ciyuae, korma mporiie-
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aypy Dedicated Bearer Activation 3amyckaer UE (cm. manee 8.10), cooOmienue
coaepkut uaentudukarop tpanzakiuu PTI (Procedure Transaction Id).

ue| | eNodeB | | mMmE | | senvingew | | Pbnew | | PCRF |
1. IP-CAN Sessi
&) Mgldification eesr

R

_ 2. Create Bearer Reguest

«

_ 3. Create Bearer Request

4. Bearer Setup Request/
_Session Management Request

_5.RRC Connegtion Reconfiguration

«

6. RRC Connection Reconfiguration Complete

7. Bearer Setup Response

8. Direct Transfer
P 9. Session Management Response

10. Create Bearer IResponse

11. Create Bearer Response
"] 12. IP-CAN Sessjon

(B) Tttt =

___________

Puc.8.9. Ilpouenypa akTuBammuy CKBO3HOTO KaHaja

I1.3. S-GW mnoceimaer MME coobmenne Create Bearer Request, conep-
xamee IMSI, QoS ckBo3noro kanana, TFT, S1-TEID, LBI. Eciin UE naxogurcs
B coctossaun IDLE, To MME 3amyctut nporienypy Service Request (puc. 8.7),
HaunHasg ¢ 1m.3. [Ipu stom mm.4—7 mporemypbl Service Request Moryt BBITIOJI-
HATHCS MApaUICIbHO KOMaHAaMU JTaHHOW TTPOIICTYPHI.

[1.4. MME npucBamBaeT opraHu3yeMOMYy CKBO3HOMY KaHaly HOBBIN HJICH-
tudpukarop (EPS Bearer ldentity) m Bxmouaer ero Bmecte ¢ PTI, TFT, QoS
ckBo3Horo kamama, LBl B cooOmenue Session Management Request. [lamee
MME nepenaér eNB xomangy Bearer Setup Request, conepxaryto uaeHtudu-
KaTop KaHaia, coobmierre Session Management Request, Q0S ckBo3HOro KaHa-
na, S1-TEID.

eNB ycranaBnuBaer mnosyueHHble QOS Kak JTUPEKTUBHBIEC TIPU OpPTraHU3a-
My KaHaia Ha paauountepdetice. Tepmunanmy eNB otceimaer komanmy RRC
Connection Reconfiguration (QoS, Session Management Request, uaeHTuduka-
TOp CKBO3HOrO KaHaia Ha paauountepderice) (n.5). UE ycranaBmmuBaer moiy-
yeHHbI uaeHTUukarop kanama, ero QoS, LBIl. UE wucnons3yer mnakeTHbie
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dbuneTpel BBepx (UL TFT) npu nepenade Tpaduka TaHHOW yCIYTH 1O OPraHU30-
BaHHOMY KaHaly.

[1.6. OrBetom RRC Connection Reconfiguration Complete UE moxrsep-
KIACT ITOJIYYCHHOC COO6HICHI/IC.

I1.7. eNB monarBepskmaer 3aBepIiiieHuE OpraHU3aIlMy KaHajla COOOICHHUEM
Bearer Setup Response (mnentudukatop kanama, S1-TEID). B coobmennn eNB
YKa3bIBaeT, MOXKET JIM OH aKTHBUPOBATh KaHAJ Ha paauouHtepderice ¢ Tpedye-
MbIM QOS WIIH HET.

UE dopmupyer coobmenne NAS Session Management Response (11.9) st
MME, kotopoe nepenaet uepe3 eNB xkomanmoit Direct Transfer (1.8).

[Tonyuus noareepxkaenus ot UE (11.9) u eNB (11.7), MME noarsepknaet
OpraHM3alliio CKBO3HOTrO KaHaza, oTchuiast S-GW coobmenue Create Bearer Re-
sponse (unentuduxatop kanana, S1-TEID) (11.10). S-GW otnpasnser noarsep-
xneane PDN GW Create Bearer Response (uaentudukartop kanama, S5/S8 TE-
ID) (11.11). B xoHI1e mporieayphl yBeAOMIICHHE 00 OpraHu3aIlii CKBO3HOTO KaHa-
Ja ¢ ycTaHOBJIeHHBIMH mapameTrpamu Q0S nonyuaer PCRF (11.12).

8.9. IIpouenypa n3mMeHeHusl MAPAMETPOB Ka4eCTBa CKBO3HOI0 KaHAJIa

[Mponemypa Bearer modification with bearer QoS update mo3Bomsier u3me-
HUTH CJICAYIOIHE €TI0 XapaKTCPUCTHUKH :

- kiacc yeayr (QClI),
- TApaHTUPOBAHHYIO CKOPOCTH Iepenayun JaHHbeix B kaHaie (GBR),

- MaKCHMaJIbHYI0 CKOPOCTh Iepeaauu aaHHbix B kaHasie (MBR — Maximum Bit
Rate),

- TFT,

- MPUOPHUTET B Ha3HAaYeHUHU U coxpaHenun kaHana (ARP — Allocation and Reten-
tion Priority). 3ametum, uro ARP He nepenator UE u oH He BiusieT Ha paboTy
IJIAHUPOBIITUKOB B MOOMIIBHOM TepMmuHaie u eNB,

- APN-AMBR — per APN Aggregate Maximum Bit Rate. Hamomuum, 4to Ha
nepegavyy no KaHajaam ¢ rapantupoBaHHOlM ckopocThio APN-AMBR He Biuser.

OtmeTtuM, uto nannas nporenypa moxeT meHsiTh QCl u ARP ckBo3Horo
KaHajia 10 yMOJIYaHHMIO, HO HE TMO3BOJISIET M3MeHUuTh Tul kaHajga GBR na Non-
GBR u Haob6opoT.

AnropuT™m miporienypsl npuseneH Ha puc. 8.10 [6].

CpaBHeHHE anropuTMOB AaHHOUW mpoueaypsl (puc. 8.10) u mpouemypsl
Dedicated Bearer Activation (puc. 8.9) mokassiBaeT WX CTPYKTYPHOE POJCTBO.
Paznuuust cocTosiT B Ha3HAYEHUU W COJEpKaHUU cooOIIeHuit. B Havane mportie-

nypel PCRF ompenenser momMTuky B OTHOIIEHUH U3MEHEHHI mapameTpoB QOS
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CKBO3HOI0 KaHaja, nepefaBas coodOmienue IP-CAN Session Modification [19] o
ero mojaudukaruu B PDN GW (11.1).

UE | [ eNodeB | [ MME | [ seningew | | PDNGW | | PCRF |
(A) 1. IP-CAN Session

2. Update Bearer reqyest

3. Update Bearer Request
4. Bearer Modify Request/

§ession Management Request

5. RRC Connection Reconfiguratio

6. RRC Connection Reconfiguration Complete

7. Bearer Modify Response

=

8. Direct Transfe )
» 9. Session Management Response

10. Update Bearer|Response

11. Update Bearer response

> 12. IP-CAN Session
(8) Modification,.

Puc.8.10. IIponienypa n3MeHeHns MTapaMeTpoB KauyecTBa CKBO3HOTO KaHasa

[1.2. PDN GW ycranaBnuBaer, kakue mnapamerpbl Q0S moToka JaHHBIX
JOJDKHBI OBITh M3MEHEHBI WM KaKHe MOTOKU JOJDKHBI OBITh OOBEAWHEHBI WIIH
yIaJICHbl U3 aKTUBHOTO CKBO3HOTO KaHana. Jlamee oH mocbutaer S-GW cooOme-
nue Update Bearer Request, comepkamiee maeHTH(HUKaTOp KaHaia, ero QOS,
APN-AMBR, TFT. Ecnu npoueaypy unuuuuponan UE, To B cooOiieHre BKIIO-
ygatoT PTI. [Tapamerp APN-AMBR oTHOCUTCS TOJIBKO K KaHajdaM C HErapaHTH-
POBaHHOW CKOPOCTHIO.

I1.3. S-GW ornpasiasier MME coobmenne Update Bearer Request, co-
nepxaiee Bce noxydeHHsie uM oT PDN GW mnapamerpst kanana. Ecniu UE na-
xoautcs B cocrosuuu IDLE, To MME 3anyckaer mpouenypy Service Request
(puc. 8.7) ¢ n.3. mapauIeIbHO C BBINIOJIHEHUEM JAaHHOM mporneaypsl. Ecinu n3me-
Henus kacarorcs Toibko APN-AMBR, a UE naxonutcs B cocrossauu IDLE, To
3arycka nporeaypsl Service Request He mpoucxomuT, a .4 — 9 gaHHOM mpolie-
JypBI POy CKAIOTCS.

I1.4. MME rotoBur cooOmieHre Session Management Request, Bkitodasi B
Hero uaeHtudukatop kanana, QoS kanana, APN-AMBR, TFT u PTI. Eciu u3-
meHeH APN-AMBR, to MME wmoxet usmeants UE-AMBR. Ha eNB MME ot-
npasisieT coodmenue Bearer Modify Request, cocrosiiee u3 uaeHTHdUKaTOpa
kaHaia, ero QoS, Session Management Request, UE-AMBR.

eNB ycranaBnuBaer nosydeHHble QOS Kak JTUPEKTUBHbBIE IPU OpraHU3a-
Uy kKaHana Ha paauountepderice. Tepmunany eNB orceimaer komanny RRC
Connection Reconfiguration (QoS, Session Management Request, uaeHTuduka-
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TOpP CKBO3HOTO KaHajia Ha paguountepdeiice) (11.5). Ecnu usmenen APN-AMBR,
UE 3anuceiBaer ero B 6a3y maHHbIX U MoxeT u3mMeHutr MBR PDP-konTekcTa
JUTSI KaHAJIOB HE ¢ TapaHTUPOBAHHOU CKOpOCThI0. [Ipn mepenade Tpaduka mo mMo-

mudurupoBannoMy kanany UE wucmonw3yeT makeTHble ¢GuiabTpbl BBepx (UL
TFT).

B nmn.6 — 12 npouenypsl nepenaroT MNOATBEPKIACHHS BBIIMOIHEHUS TOJY-
YEHHBIX KOMaHJI, KaK U B AJITOPUTME MPOLEAYPHl aKTUBALMU CKBO3HOI'O KaHAJA

(puc. 8.9).

8.10. ITpouenypa moaudukanun CKBO3HbIX KaAHAJIOB 10 3anpocam UE

UE moer 3anpocuTh OpraHu3oBaTh HOBBIM CKBO3HOW KaHaj C OMpeJe-
neHHbIM QOS 1St HOBOM YCIIYTH, U3MEHUTH MaKEeTHbIE (PUIBTPHI CYIIECTBYIOIIE-
ro KaHajla WM 3allyCTUTh MPOLEAYPY CHATHUSA (IeakThBamuu) kKanana (cMm. 8.11).
[Ipu >TOM B CETH JOHKHO CYIIECTBOBATh COCAMHEHHE MO MpOTOoKony IP mexmy
UE u PDN GW. B 3anpoce Ha usmenenue naketHeix punbtpoB UE mepenaer
napametp TAD (Traffic Aggregate Description), coaepxaniuii uieHTH(GUKATOPHI
GbuIBTPOB U HHMOPMAITUIO O HUX.

AnropuT™m mporeypsl mokasaH Ha puc.8.11 [6].

UE eNodeB MME Serving GW PDN GW PCRF

1. Request Bearer Resource Modification

|
”| 2. Bearer Resource Command
N

>

3. Bearer Resource Command

[

(A) "|4. PCEF Initiated IP{CAN
Session Modification], begin

5. AKTMBaUus CKBO3HOro kKaHana, puc. 4.9 nn. 2-11;
Mpouenypa nameHeHnsa napameTpos, puc. 4.10 nn.2-11;
[eakTnBaums CKBO3HOro kaHana, puc. 4.12 nn.2-9.

Puc.8.11. [Iponenypa moaudukanum CKBO3HBIX KaHAIOB 110 3ampocam UE

6. PCEF Initiated IP-CAN
Session Madification, end

[Mponienypa HaunHaeTcs ¢ 3anpoca Request Bearer Resource Modification
(n.1), B xotopom UE mepenaer LBI, PTIl, ugentudukarop ckBo3HOro kanaia,
QoS, Protocol Configuration Options. MME mo uHIMKATOPY CKBO3HOIO KaHaja
o ymonuyanuto LBl mpoBepsier neiicTBEHHOCTh 3ampoca U MpU €ro NoATBEPXKie-
HUW HampasiseT 3anpoc nainee B S-GW, otkyaa on ciexyer B PDN GW u B
PCRF (nm.2 — 4). Hauunast ¢ m.4 uaer BBINIOJHEHUE MNPOLEIYP aKTUBHU3ALUU
CKBO3HOI0 KaHaja (puc. 8.9) win u3MeHeHus ero napameTpoB (puc. 8.10).
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8.11. leakTuBanus (CHATHE) CKBO3HOI0 KaHaJia

[Mpoueaypy Dedicated Bearer Deactivation (cHsATHS CKBO3HOrO KaHaja)
moxeT 3anyctuTh UE nnmu MME. B mo6oM ciydae 3anpoc npoueaypsl ciaeayer
Ha PDN GW, PCRF u ee Bommonnenun HaunHaeres ¢ m.1 (puc. 8.12) [6]. PCRF
nocesutaer PDN GW komaHay CHATH CKBO3HOW KaHaJI B paMKax MHUKPOIPOIEAY-
pst IP-CAN Session Modification.

PDN GW otnpasiisier S-GW coo6menue Delete Bearer Request (11.2), co-
Aeprxaliee UACHTU(PUKATOP yAAIAEMOro KaHaia, IPUYUHY €ro yJaleHus, a Tak-
xe PTI, ecnmu maunmatopom neaktuBanuu kanana oe1 UE. S-GW nepecwiiaet
cooomenue Delete Bearer Request manee MME (m.3a) u SGSN (11.3b), korma
akTuBH3HpoBaH ISR.

UE | [eNodeB | [ mme || sesn || seningow | | PONGw | [PCRF || HSS |
: Be

2. Delete Bearer Requés‘t

«

3a. Delete Bearer Request

<

a. Detach Request _3b. Delete Bedrer Request

4
R e
‘4b. Deactivate | Bearer Request

«

5. RRC Connection Reconfiguration

6a. RRC Connection Reconfiguration complete

6b. Deactivate Bearer Response

Ld

7a. Direct Transfer

7b. Deactivate [EPS Bearer Context Accept

7c. Detach Accept

8a. Delete Bearer Response

8b. Delete Begrer Response
—’.

9. Delete Bearer Response
» 10. IP-CAN Session

11. Signalling Connection Release (B) LT e
€------- >A------- > | | |

Puc.8.12. IIpouenypa neakruBanuu ckBo3Horo kanana; UE B cocrosuuun CONNECTED

Ecnu ynansemsbiii CKBO3HOM KaHall — mociieiHuii, csizbiBatomuii UE ¢ ce-
Thi0, TO0 MME 3anyckaetr npouenypy otkimouenus UE ot cetn komangoi De-
tach Request (m.4a). Ecniu UE npu stom mpeosiBaer B coctosanu IDLE, MME
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BBI3BIBACT A0OHEHTA, MMOChUIAs €My CHUTHAJ NedpKkuHra. B aToMm ciaydae mm. 4b —
7b He BBIMOJHSIOT W MPOIEAYPY MPOJAODKAIOT C I1. 7C.

Ecnu ckBo3HOM kaHan yxe yaaneH Ha paguountepdeiice 1 MME 06 stom
uH(bOpMHUpPOBaH, TO NN. 4 — 7 Takke npomyckaroT. Ecnu ynanseMbiit kaHaia He
nocieanuii, cszpiBaromuii UE ¢ cetbro, MME otmpasnser eNB cooOmienue
Deactivate Bearer Request (m.4b). BHyTpu 3T0 cOOOIICHHE COACPKUT KOMAHITY
NAS mis UE Deactivate EPS Bearer Context Request, rae ykasan nneHtuduka-
TOp ynansgemoro kanana. Eciu 3anpoc Ha ynanenue kanana ucxoaui ot UE, To B
KOMaHJly BKJtouaroT PTI.

I1.5. eNB ornpasnsier coodmenne RRC Connection Reconfiguration, co-
JeprKaIiee HICHTH(PUKATOP yAaIsIeMOro paauokaHana W komaHmay Deactivate
EPS Bearer Context Request. UE neaktuBupyer paauokaHai, yKa3aHHBIH B CO-
oOmenuu (11.5), caumaet TFT BBepx yJaJIeHHOTO KaHajla U €ro UJIeHTU(PUKATOP.
Brimonnue HeoO6xoaumbie mporeaypsl, UE orBeuaer coobmenuem RRC Connec-
tion Reconfiguration Complete (m.6a). eNB nmocsutaer MME noarBepskaeHue 00
yIaJeHuu CKBO3HOTO KaHaia Deactivate Bearer Response (m1.6b).

UE dopmupyet coobmmenne NAS Deactivate EPS Bearer Context Accept,
r7I€ yKa3aH HJEeHTU(UKATOp YyJajJeHHOro KaHama. JT1o coobmenue st MME
(n.7b) UE otmpasnsier eNB mocpenctsom komanabl Direct Transfer (m.7a). Ecim
UE nonyuun ot MME komanmy Detach Request (m.4a), ToO OH OTBeYaeT MO/I-
TBepkaeHueM Detach Accept (11.7¢).

I1.8. ITocie monyuenus cooOmieHuit Deactivate Bearer Response u Deacti-
vate EPS Bearer Context Accept MME ynansier KOHTEKCT, OTHOCSIIANUCS K JIeaK-
TUBHPYEMOMY CKBO3HOMY KaHaldy W TOATBEP)KIACT BBITIOJIHCHHUE MPOIICAYPHI,
noceiiasi S-GW Delete Bearer Response. Ilpu aktuBuzammu ISR SGSN Ttakxke
ynaisier PDP-KOHTEKCT JIeaKTHBHPOBAHHOTO KaHajga, O 4YeM OTMpPABISAET IOJI-
TBeprKaeHue (11.8D).

[TonmyuuB nmoarBepxkaenus, S-GW ynanser KOHTEKCT 1€aKTUBUPOBAHHOTO
kaHajga u yBegomurier 00 stom PDN GW coobmiennem Delete Bearer Response
(11.9). Teneps npunuia ouepeas PDN GW ynanuth KOHTEKCT JeaKTHBUPOBAHHO-
ro kanana, nocyie yero PDN GW undopmupyer 06 0cBOOOXIEHNN KaHAIBHOTO
pecypca PCRF. Komanapr (11.11) cienyrotr B TOM ciydae, €CJIM MPOUCXOIUT OT-
knouenue UE ot ceTw.

8.15. IIpouenypsi B noacucreme PCC

PCC (Policy and Charging Control) — moacucremMa ynpaBiieHUsI KauecT-
BOM oOcCyxuBaHus U Tapudukanueii. B neit ucnonssytor PPC-nipaBuna (Rules),
UCX0Js1 U3 KOTOphlX, mpuHuUMarotrcs PCC-pemenus. LleHTpanbHbIM 3JI€MEHTOM
npunsTust PCC-pemennii B cersix 3GPP sBnsercs anement PCRF [31]. Jloruue-
ckue crpykrypsl PCC mis Rel.12.4.0 npusenens Ha puc. 8.20 npu oOCIyKuBa-
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HUU a0OHEHTa B JOMaIllHEN ceTH U Ha puc. 8.21 npu oO0CIy KMBaHUHM aOOHEHTA B

BU3UTHOU CETHU.

3agaun PCC:
- YCTAaHOBKA U YIIPaBJIEHHME KA4YECTBEHHBIMU IOKA3aTEIIMU CKBO3HBIX Ka-
HAJIOB,
- yCTaHOBKA Tapu(OB OPraHU3YEMbIX YCIIYT,
- TIOJTOTOBKA JaHHBIX I reHepanuu yuetHbix 3amuceit CDR (Charging
Data Records).
User Data Ud AF
Repository |
(UDR) ! Online Charging
System
Rx 1 (ocs)
Policy and Charging Rules Function
(PCRF) |
|
Sy
sd |
Gxx | Gx |
Gy|
len
BBERF l
PCEF TDF Gzn Offline
| ! Charging
| Gz System
Gateway (OFCS)

Puc. 8.20. Jlornueckas apxurekrypa PCC (obcnyxuBaHue B JIOMallHEH CeTH) C HUC-

noab3oBanuem UDA.
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Subscription AF

Profile Sp
Repositor
(pSPR) y Online Charging
Rx —— System
(OCs)
HPLMN
i i im e .
VPLMN : Policy and Charging Rules
‘ : S9! Function |
Policy and Charging I (H-PCRF) |
Rules Function } . s
(V-PCRF) | ! y
1
i
Gxx — ! Gx | 775d
1
1
I i cy
BBERF ! Gyn
1 PCEF !
I TDF | Offline
: Charging
1
; Gzn System
. Gateway | (OFCS)
1
i Gz
|

Puc. 8.21. Jlornuyeckas apxutekrypa PCC (poymunr) C ucnons3zoBanueMm SPR

Omnucanne cuctemsl PCC mano B [39]. PaccmoTrpum HazHaueHue GyHK-
HHAOHANBHBIX y3710B B PCC.

PCRF (Policy Control and Charging Rules Function) — sto ¢yHKI#O-
HabHBINA AneMeHT B 3GPP ceTsix cBsA3M, KOTOpHIN yCTaHABIMBAET MpaBuia 00-
CIIy>)KMBaHHsI a0OHEHTOB, BKJIIOYAIOIINE pa3pellieHne/3anpemieHne yeiayr U ycTa-
HoBJIeHUE mapaMmeTpoB QoS (kauectBa obcmyxkmBanus). PCRF Taxxke ycranas-
JUBAET MpaBuja TapuPUKALKW, YUYUTHIBAS CIEAYIOUIUNE (PAKTOPHI: MapaMeTphI
a0OHEHTCKOro npoduiisa, 00bEM nepesaHHoro Tpaduka, BpeMs JOCTAaBKM KOH-
TEHTa, MECTOTIOJIOKEHNE a00OHEHTA, U T..

PaccMoTpum QyHKITMOHANBHBIC AIEMEHTHI U MHTEP(PEHCH, C KOTOPHIMH
MokeT B3aumoeicrtsoBate PCRF

PCEF (Policy and Charging Enforcement Function) — ¢byHKIHOHaITb-
Hblil 2meMeHT B 3GPP cetsix cBsizu, kotopeiii peanmzyer PCC-nmpaBuna, momy-
yennsie ot PCRF, x mpoxoasmemy depe3 Hero tpaduky. PCEF ocymectBiser
TapuduKaIuo 3Toro Tpaduka B cUcTeMe TapuduKaiuy oneparopa CBS3U B pe-
anpHOM BpemeHu. PCEF naxoautcs 8 PDN GW — numroze mocTyna K BHEITHUM
CETSIM CBSI3H.

PCEF B3aumogeiictByetr ¢ PCRF no untepdeticy Gx. [40]. Gx unrtepdetic
UCTIONB3YIOT JIsl mepeaaun HoTudukamuu o coObitusax u3 PCEF na PCRF u
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ynpasienuss PCC-npaBunamu Ha PCEF. Ilo atomy untepdeiicy PCEF nepenaet
B PCRF undopmanuro, Heooxonumyro s npuasatus PCC-pemeHnii: uaeHTH-
¢ukarop aboHeHTa, HHPOPMAIIHIO O MECTOIIOJIOKEHUHN M 9aCOBOM I0SICE, B KOTO-
poM HaxoauTcs aboHeHT, [P-agpec ycTpoiicTBa, ¢ KOTOPOTO OCYIIECTBIISICTCS
JOCTYTI, TapaMeTphl KaHaja, U APyTUe JTaHHBIC.

TDF (Traffic Detection Function) — QyHKIIMOHANBHBIA 3JIEMEHT, KOTO-
PBIN ONpeAeNsieT MPOXOAAIUil TpahuK Pa3InYHBIX MPUIOKEHUN U HHPOPMUPY-
et o Hem PCRF. B 3aBucumoctu OT mosiydeHHbIX npaBui [DF ocymiecTBisier
MPOIMYCK JaHHOTO Tpaduka aOOHEHTY, €ro MepeHanpaBliCHUE M OTpaHUYCHHUE
ckopoctu niepeaaun. TDF B3anmopeiictByer ¢ PCRF no uaTepdeiicy Sd [40]: Sd
uHTepdeiic ucnonn3yror s ycranoBku ADC (Application Detection and
Control) — mpaBui ynpaBieHus rapameTrpamu Tpaduka KOHKPETHBIX MPUIIOKE-
Huit. @ynkiuu TDF moryt 6wtk Britouensl B [10 PCEF. B stom ciyuae aine-
meHT TDF na puc.8.20 u 8.21 orcyTrcTByeT, OTCYTCTBYIOT M CBSI3aHHBIE C HUM
uHTEpQEichl, a He0OX0AUMbIE JaHHBIE MepeaatoT no uurepdeicy Gx.

BBERF (Bearer Binding and Event Reporting Function) — oniroHas-
HBIM (YHKIUOHANBHBIA 3JIeMeHT, KoTopbii uHpopmupyer PCRF o mnpussizke
(binding) motokoB manubix SDF (Service Data Flow) k opraHu30BaHHBIM CKBO3-
HBIM KaHajaMm ¢ COOTBeTCTByromuMH QOS w 0 MPOMCXOASAIIMX M3MEHCHUSX HX
cocrosiaus. BBERF pasmemator B S-GW. BBERF B3aumogeiicteyer ¢ PCRF o
uatepdericy GXX. [Ipu ucnonp30BaHUN TYHHEIBHOTO CUTHAIBHOTO COCTUHEHUS
Mexay S-GW u PDN GW untepdetic GXX 0TCyTCTBYET.

AF (Application Function) — ¢pyHKIMOHAIBHBIN 3JIEMEHT, KOTOPBIH Mpe-
nocraBnsier PCRF ommcanne mOTOKa JaHHBIX YCIYTH U OCYIIECTBIsieT WH(OP-
MHUpOBaHUE O TpeOyeMbIX 3ToM yciyre pecypcax. Bzaumoneiictyer ¢ PCRF mo
unrepdeiicy RXx [41]. B kauectBe AF ncnons3yror CSCF noacucremsr IMS.

UDR (User Data Repository)- ¢byakunoHansHbIi 31eMeHT B 3GPP cersix
CBSI3U, TJe XpaHAT naHHble nojabs3oBaTeneii. UDR B3zammoneiictByer ¢ PCRF mo
uarepdeiicy Ud [42]. Ud-untepdeiic MCmonb3yroT A MOIydYeHUs/U3MEHEHHSI
MOJIb30BATENIbCKUX MpOoduieii, KOTopele coaepkar MHPOPMAILUMI0 O CEepBUCAX,
JOCTYNHBIX a0OHEHTY, mapaMerpax QoS u JIpyrux napaMmerpax, HEOOXOIHUMBIX
st npubsatust PCC-pemennii. Uatepdeiic Ud ucnonb3yroT Takxke A1 NOAIUCKA
U TOJIyYeHUS YBEJOMIIEHUN 00 n3mMeHeHusix B npoduisix abonentoB. UDR u un-
tepdeiic Ud 3amennnu ¢ynkiuonansHbiii 3aemeHT SPR(Subscription Profile
Repository) u untepdetic Sp B 6osiee panHux Bapuantax PCC (puc.8.21).

OCS (Online Charging System) — cepBep KpeIuTHOrO0 KOHTPOJISI B pe-
xuMe peanpHoro BpemeHu. OCS ocyiiecTBisieT TapuduKaiuo yCiayr, KOHTPO-
TUpYyeT TIaTeXHbIA Oananc aboHeHTa, oOpabaThiBaeT HH(POPMAIIUIO O HAYUCIIE-
HUSX U CIUCAHUSAX CPEACTB Ha CUETE, MPUMEHSET CKUIKU, OCYIIECTBISECT MOJI-
cuet o0réMa moTpebaeHHbIx yeiayr. OCS Taxke MOXKHO UCIIONB30BaTh JJIsl aBTO-
pusanu a0OHEHTOB M TPENOCTaBiICHUS WHGOpPMAIMM O CTOMMOCTH YCIYT
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(Advice of Charge). OCS B3aumonaeiictByer ¢ PCEF no untepdeiicy Gy ¢ mo-
MOIIIbIO KOTOPOTO OCYIIECTBIISIOT TAPHU(PHUKALIUIO YCIIYT.

OFCS (Offline Charging System) — cucrema TapuduKaluy Ha OCHOBE
reHepaiuu yueTHox 3anucet CDR ¢ mocienayromnum OuuimHIroM aOOHEHTOB.

PCC u QoS-npaBuaa. Haznauenne PCC-nipaBun — 310 pazaensars ¢pusu-
yeckuid moTok AaHHbIX (IP-CAN) Ha normueckue nmotoku ganaeix SDF (Service
Data Flow), onpenensTs K KaKUM IMPUIIOKEHUSM U yCIIyraM OTHOCUTCS Tpaduk,
npenocTaBiATh napamerpbl QO0S u nnpopmanuio 1ia Tapupukanuu. CyecTBy-
et nBa tuna PCC-npasuin: nunamudeckne PCC-mpaBuia, KOTOpbIe MEpEaloT ¢
PCRF na PCEF uepe3 Gx untepdeiic, u npenonpenencaasie Ha PCEF. Ilpeno-
npeJieJIeHHbIE TTpaBMiia MOTYT ObITh akTHBU3UpoBaHbl J100 PCRF nmu6o camum
PCEF. PCC-npaBuiio coctouT 13 Habopa aTpuOyTOB: UMs MpaBuia, UACHTUDU-
KaTtop ycayru (cepBuca), mapamerpsl QoS, mapameTpoB ans TapuUKaLUA U
JPYTHX.

O6men PCC-npasminamu mMexay PCRF u PCEF MoxeT npoxoauTs B 1BYX
pexumax: 1u6o PCEF 3anpammuBaer PCC-npaBuna na PCRF (PULL mpoueny-
pa), 1160 PCRF B cooTBeTCTBUU CO CBOEH BHYTpEHHEH JIOTUKOW HOTU(DUIIUPYET
PCEF (PUSH mnpouenypa) o0 u3MeHEeHMH TMpaBWJI WM O HOBBIX IpaBMiIax 00-
cinykuBaHus. IIpaBuna, KOTOPHIMH OOMEHHMBAIOTCSI MEXIY COOOM 3JIEMEHTHI
3GPP cetu PCRF u BBERF HaszeiBatorcs QoS-npaBunaMu U UX TakXKe pa3aens-
IOT HAa TMHAMHAYECKHUE U TTPEIONPEICICHHBIE.

[Ipouenypsl, npoucxonamue B PCC npu 3anpoce yciayru 1 ee OKOHYaHUH,
MOKa3aHkl Ha puc. 8.22.
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BBERF PLER PCRF UDR || OCS

1. 3anpoc IP-CAN | 2. Gx (Diameter CCR} | 3. Ud (3anpoc npochunsi)
i o e
4. Ud (Tpodomn abonenTa)
5. Mognucka Ha HOTUAMKSLMHY
i
{KI;CC-pemenue b
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6. Gx (Diameter CCA)
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PCC-npasuna
7. Gy [Diameter CCR/CCA)
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8. Oreet IP-CAN
.* ...............
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& 9. Service Data Flow
{ Y
10. Paapeis IP-CAN
i
11. Gx (Diameter CCR/CCAY)
-
12. Gy (Diameter CCR/ICCA)

i [ fie

Puc. 8.22. TIlpouenypst B PCC nipu opranuzanuu yciyr

1. AGoneHT HauMHaeT ceccuto nepenaun gaHHbiX. [Ipu stom BBERF nockutaer
Ha PCEF 3anpoc Ha co3nanue ceccuu s npomycka tpaduka (IP-CAN).

2. PCEF dopmupyer 3anpoc o unrepdericy GX u nocesuiaer ero Ha PCRF. Oto
3akmouaercs B popmupoanuu Diameter CCR (Credit-Control-Request) 3anpoca

¢ uHopmaieit 006 aboOHEHTE U 3ampalIuBaeMbIX yCIyrax.
3. PCRF ocymiectBisiet 3ampoc npoduist aboHenTta o narepdeiicy Ud.

4. TlonywaeT mpoduiib ¢ mapaMeTpaMu yCayr abOHEHTa.
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5.0cyuiecTBIsIET NOANUCKY HA HOTU(PUKALNIO 00 U3BMEHEHUSIX MPOUIIs.

6. PCRF mpunumaer PCC-pemieHrie 0 BO3MOXKHOCTH MPEAOCTABICHUU YCIYT
a0OHEHTY ¢ ompeaesieHHbIMU MapameTpamu kadectBa. PCRF dopmupyer PCC-
npaBuia, kotopeie ornpasisieT Ha PCEF mo unTepdeticy GX B Bune otera Di-
ameter CCA (Credit-Control-Answer) ¢ BximouenHbiM Habopom PCC-mpaBui.

7. Ilpu nmonyuenun otBeta PCEF ycTaHaBIMBaeT CECCHUIO KPEAUTHOTO KOHTPOJIS

¢ OCS mno wuntepdeiicy Gy c momompio odmena coobmeHusmu Diameter
CCR/CCA.

8. PCEF paszpemaet ycranoBky IP-CAN ceanca (ceccun) cBsi3u.

9. Mexay ycTpoiicTBOM aOOHEHTa U BHEIIIHUMH CETSMH CBSI3W HAYMHAET MPOXO-
IUTh IOTOK Tpaduka (Service Data Flow).

10.Korma aGoneHT 3aBepinaer ceaHc nepenauu aaHHbsix, BBERF mnoceutaer Ha
PCEF 3anpoc na paspsiB IP-CAN ceccumn.

11.PCEF ocymiecTBisieT 3aBeplieHe cecCud OOMEHOM COOOIICHHM MO MPOTO-
kosty Diameter CCR/CCA ¢ PCRF mo untepdeiicy GX.

12.PCEF ocymectBsieT 3aBepinenue ceccun Diameter na OCS mo untepdeiicy
Gy.

B mpouecce o6cnyxuBaHusi aDOHEHTa MOKET MOSBUTHCS HEOOXOIUMOCTD
M3MEHUTH MTapaMeTPhl CeaHca CBsI3U, HAMPUMED, KOT/1a aDOHEHT X0UeT YBEITUIHUTh
CKOpPOCTh TpaduKa 3a OmpeneseHHyIo miaty. J[as 3Toro abOHEHT aKTUBU3HUPYET
“Typ00 KHOIIKY” B CBOeM KaOuHeTe camooOcnyxkuBaHus. [locne atoro npoucxo-
Ut caenyroiee (puc. 8.23):

1. Uadopmanmst o manHoM coObithu momnagaer B UDR u mo unTepdeticy Ud
npoucxoaut HoTuukarus PCRF.

2.PCRF anammsupyer mnpumenmue mnapameTpbl U npunumaer PCC-pemienue
YBEJIMYUTHh CKOPOCTh JIOCTyNa a0OHEHTY M W3MEHHUTh NpaBWiIa Tapudukanuu
tpaduka. PCRF ¢popmupyer PCC-nipaBmiio u no unrepdericy Gx moceuiaet ero
Ha PCEF. Dro 3akmouaetcs B popmupoBanuu 3anpoca Diameter RAR (Re-Auth-
Request).

3.PCEF otmpasnset oteer Diameter RAA (Re-Auth-Answer).

4.Ilo unrepdeiicy Gy PCEF o6menuBaercs ¢ OCS coobmenusimu Diameter
CCR/CCA, B pe3ynbTare 4ero 3aBepluaeTcs crapasi CeCCUU KPEIUTHOTO KOHTPO-
JIS1 ¥ CO3JIA€TCsl HOBasi C HOBBIMU TapaMeTpaMu TapupHUKaIiy.

5.ITocne storo PCEF naetr komanny BBERF Ha co3nanue nmotoka maHHbix (Ser-
vice Data Flow) ¢ yBenndeHHOMH CKOPOCTBIO.
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BBERF PCEF PCRF UDR 0OCSs
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< Service Data Flow (Hwakaa cxopocts)
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Puc. 8.23. 3anpoc Ha U3MEHEHUE TapaMeTPOB

[lepeuncnum (pyHKIIMOHATBHBIE BO3MOXKHOCTH, KOTOPBIMHU JOJIKEH 00Jia-
natb PCRF cepsep.

[Mognepxka MaKCUMaJIbLHOTO YHCIIa UHTEP(PENCOB U BO3ZMOKHOCTD MOJIACPIK-
KU HOBBIX.

Bo3moxHOCTE JUIsl omepaTopa CBSI3U CO3/1aBaTh M TMOKO KOH(PUTYPUPOBATH
PCC-npasmuuia.

VYrpaBieHue MOHUTOPUHTOM Hcnoib3oBanus yciayru (Usage Monitoring
Control). ®yHk1MOHaNBHOCTH aeT Bo3MokHOCTh PCRF ocymectBiars mo-
cyeT ucnojb3oBaHHOro o0béma yciayru B PCEF, a He xpaHutb y ce0st uiu B
OCS cyeTynku noTpedieHus yciyr. BkiroueHrne MOHUTOPUHTA OCYIIECTBIIS-
erca ¢ nomompo PCC-npaBuina. IIpu mpeBbllIEeHHHM 3aaHHOTO 3HAYEHUS
PCEF nocsinaer 3anpoc Ha PCRF no untepdeticy GX ¢ undopmanueit 06 uc-
IT0JIb30BaHHOM TpaduKe.

Ycranosnenue tpurrepoB Ha coObitus (Event-Triggering). PCRF moxer yc-
TaHaBJIMUBAaTh TPUITEPHI HA COOBITHS, HaMpUMep, OOHapyKeHUe Tpaduka OI-
pEeneNeHHOro MPUIOKEHNUS UM CMEHY MecTonosnoxeHus aboHenrta. [Ipu Ha-
cTymieHnu naHHbix coObiTuit Ha PCRF Oyaer mpou3BoauTCs 3ampoc HOBBIX
PCC-mpaBu1 00cyKUBaHUS.
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VYcranoBka Bpemenu aktuBauuu yciayru (Time of Day). PCRF moxer ycra-
HaBnuBath Ha PCEF Bpems cyTtok mwim Bpems, uyepe3 kotopoe PCEF nouuier
3anpoc Ha HoBoe PCC-mipaBuiio.

VYrpasnenue TpapukoM omnpeaesieHHbIX npuiioxkenuit (Application Detection
and Control). PCRF moxert nepeaaBath uepe3 Gx-untepdeiic nmpaBuia s
yrpaBiieHus: TpahuKoM KOHKpeTHbIX mpuioxkenuil. Ecau ¢ynkuus TDF pea-
JM30BaHa B OT/ACIBHOM y3J€, TO JaHHas WH(OpMalus JOHKHA MepeaBaThCs
o npotokouy Sd.

Yyet numuToB noTpedieHHoro Tpaduka (Subscriber Spending Limits). C mo-
mompio unrepdeiica Sy PCRF mosker 3ampammBarh CTaTyChl HaKOMUTENEH
Tpaduka, peannzoBanHbiX Ha ctopoHe OCS. Taxke OCS MoxeT HOTHDHUITH-
poBath PCRF o (akre mpeososieHrs moporoB u Ha OCHOBaHUM 3TON UHGDOP-
Maruu PCRF npunumaet HoBoe PCC-pernienue.

Bo3MoxuocTs ycTanoBkH Heckosbkux PCRF-cepBepoB s pe3epBUpOBaHUS
nanHbiXx. B mporecce pabotel PCRF-cepBepa 0OMeHHUBAIOTCS TaHHBIMH MEXK-
ny coboii. Takum oOpaszoM, B ciaydae OTKaza OJJHOTO cepBepa Pe3epBHBIN MPo-
JOJDKAT 00CTy>)KMBaHUE aOOHEHTOB.

[IpuMeHeHne HACTPOEUHBIX MAapaMETPOB U U3MEHEHMs B MPOPMIIX aOOHEH-
TOB HE JI0JHKHO MIPEPhIBATh 00CITyKUBAaHUE.

Bo3MOXHOCTh ympaBieHUsI W MOMyYEHHE CTaTUCTHYECKOW HHpopmammu u3
PCRF mo cranmaptHbM npoTtokoiam, Hanpumep, SNMP unu Telnet.

MynbTunnar@opMeHHocTb. UeM OoJble OneparuoOHHbIX CUCTEM MOJICPIKHU-
BaeT PCRF-cepBep, TeM mydiiie, Tak Kak 3TO YBEJIUYMBAET BO3MOYKHOCTH OII-
TUMM3ALUKN 000PYIOBAHUS 1JIsl OTIEPATOPOB CBS3HU.
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