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1. Tunbl ceccnit aboHeHTCKMX TepmmHanoB (moHAaTne PDU ceccua, uma DNN, Tunbl ceccuin)

.. . o o !
PDU connectivity service — cepsuc ceTeBon CBA3HOCTU, MO3BOJIAIOLLNM ;
o !
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1. Tunbl ceccnit aboHeHTCKMX TepmmHanoB (moHaTne PDU ceccusa, uma DNN, Tunbl ceccuin)
DNN (5G) = APN (LTE)
MNpumep HacTpoeK APN B Cisco:

apn Internet
accounting-mode none
timeout bearer-inactivity non-gbr 300 volume-threshold total 1
timeout bearer-inactivity exclude-default-bearer
assocliate gci—-gos—-mappling gci-gos-map
ims—-auth-service PCRF
dns primary 8.8.8.8
dns secondary 4.4.4.4
<<::iip access—group ecs_acl in
*1p access-group ecs_acl out
ip source-violation check drop-limit O
ip context-name OUT
Mms 6a30BOro nNpasuna ip address pool name INTERNET
Mo YMOYaHUIO ————>active-charging rulebase HOME DEFAULT
exit

IMma cepBumca ceTeBblxX
nonnTuk (policy)



2. Pexxumbl obecneyenma HenpepbiBHOCTM ceccui (SSC modes)

B ceT 5G npeaycmoTpeHo Tpu pexkmma obecnedenma HenpepbiBHocTn PDU-ceccumin SSC (Session and Service Connectivity)

DNN DNN DNN y 1
- MNpeagaputesnbHoe :
. YCTaHOB/IEHME HOBOA
PDU-ceccumn ao |
PSA (PDU Session Anchor) — pa3pbiBa npeaplayLien

akopb PDU-ceccun [ UPF2

' Mo6UAbHOCTb 6€3 CMeHbl 1 MOBUABHOCTb CO CMEHOIA ' MOBUABHOCTb CO CMEHOW 0BCYKMBAIOLLLETO
: obcnykumBatolero watosa UPF. B aTom : obcnyxueatoutero watosa UPF. B aTom | wnto3a UPF. B 3Tom pexxnme ceTb i
peXMMe CeTb rapaHTUpPYeT HEeNpPepbIBHOCTL ! pexume CeTb He rapaHTupyer i rapaHTUpyeT HenpepbiBHOCTb PDU-ceccuit ¢
+ PDU-ceccuit n coxpaHeHue BblaeneHHbIx IP- i ' HempepblBHOCTL PDU-ceccuid 1 ' MI3MEHEHMe BblaeNeHHbIX IP-agpecos
' agpecos ' COXpaHeHWe BblaeneHHbIx IP-agpecos ' napameTpos PDU-ceccun



2. PazpenbHaa maplupytuaums Tpadmka

BapuaHT 1. PazaenbHaa maplupytm3auma Tpaduka Npu MCNONb30BaHMM HECKONBKMX AKOPHbIX WwAto308 UPF 1 knaccudmkatopa UPLINK
Tpaduka. PaboTa kKnaccudmkatopa UL «npo3payHa» ans AT 1 He BHOCUT HUKAKUX M3MEHEHWIA B ero paborTy.

4 AMF - N11 -- 9
/’/ / PUNLTPSI, N4\
o ' npaswna K .
MapLwpyTn3aunm N4 N4 o N6 DNN
l N N9 upr
UPF(ULCL— | X (PSAD)
— 25— R N3 KnaccuukaTop \
Tpaduka UL) NO
OauH IPv4/v6 Ha

PDU-ceccuto ®dunbTpauma n \ﬁ?’/ N6 DNN

MapLipyTM3auma Tpadmka

: : UPF
no Destination IP
(PSA2)
LlenecoobpasHocTb ncnonbzosanus UL CL: srclP | dstIP I—V

- pasrpyska (offload) Tpadumka wno3os UPF;
- obecneyeHue HenpepbiBHOCTU PDU-ceccuin cornacHo pexkmnma SSC mode 3.



2. PazpenbHaa maplupytuaums Tpadmka

BapuaHT 2. PazaenbHaa maplupytm3auma Tpadmka npu MCNoNb30BaHMMU HECKONBKMUX AKOPHbIX WAt0308 UPF 1 TOYKK OTBETBNAEHMSA
Tpaduka Branching Point. Pabota Branching Point TpebyeT y AT Ha3HadeHMe AByx IPv6 Ha PDU-ceccuto n HeCKONbKUX Taban,
MapLLpyTU3aLMN.

.4 AMF |- N11 -- N
/’/ / PUNLTPSI, N4\
o ' npasuna R N
MapLipyTU3aLmMm N4 le AN — N6 DNN
| S NS upr
7 UPF , (PSA1)
—ZZ— BR N3 (Branching N
Point) N9\\\
[Ba |Pv6 Ha \
PDU-ceccuto dunbtpauma u N6 DNN
{
MapLLpyTU3aLma TpapurKa e
no Source IP
(PSA2)
LlenecoobpasHocTb ncnonbzosanus UL CL: srcIPv6 | dstIP I—V

- pasrpyska (offload) Tpadumka wno3os UPF;
- obecneyeHue HenpepbiBHOCTU PDU-ceccuin cornacHo pexkmnma SSC mode 3.



4. Moaenb QOS, NnapaMeTpbl Ka4ecTBa nepeaaym aHHbIX

MpUHLXN yNpaBaeHMA Ka4yecTBOM nepesadm AaHHbIX B ceTn 5G
OCHOBaH Ha pa3aeneHnn TpaduKa JaHHbIX NONb30BaTeIEeN Ha
HECKOJ/IbKO MOTOKOB AaHHbIX U Nepeaayun Ux ¢ pasimyHbiM
KayecTBOM. DTM MOTOKM onpeaesieHbl TEXHUYECKUMM
cneundurkaumamm 3GPP kak QoS Flow n obo3HavatoTcs
naeHtuourkatopamm QFl (QoS Flow ID).

MoToK aaHHbIX QoS Flow no cyTn aBnseTca BUPTYabHbIM KaHa/IOM
nepegayun gaHHbIX cuctembl 5GS ¢ onpeaeneHHbIM Ka4eCTBOM.

[ToTOKaMM AaHHbIX YNPaBAAET MOAY/b YynpasieHuna ceccuamm SMF.

[MoTokM AaHHbIX QOS Flow aenatca Ha ABe KaTeropuu:

*  MOTOKW A@HHbIX C rapaHTUPOBAHHOW CKOPOCTLIO Nepeaaym
AaHHbIX (GBR QoS Flows);

*  MOTOKM AaHHbIX He3 rapaHTUK CKOPOCTU Nepeaadn AaHHbIX
(non-GBR QoS Flows).

Q



4. Mopgenb QoS, napameTpbl KavyecTBa nepeaadm AaHHbIX

Tun noToKa

[MOTOK C rapaHTMpPOBaHHOM MoTok 6e3 rapaHTUK CKOPOCTH
CKOPOCTbIO Nepeayn JaHHbIX nepegavm AaHHbIX
(GBR QoS Flows) (non-GBR QoS Flows)

NaoeHTMOUKATOP KavyecTBa
V V

MpUopuUTET BbIAENEHNA U YAEPHKaHUA CeTEBOrO
pecypca Vv Vv

rapaHTMpOBaHHaﬂ CKOPOCTb MNnepeaaydyn AaHHbIX B
JINHUN «KBBEPX» N B IMHNN KBHU3» V

MakcnmanbHan CKOPOCTb MNnepenaydn AaHHbIX B
JINHUN «KBBEPX» N B IMHNN KBHU3» vV vV

ATpnOyYT «3epKasibHOro» Ka4yecTsa v




4. Moaenb QOS, NnapaMeTpbl Ka4ecTBa nepeaaym aHHbIX

MHp,uKaTop Tun Tpadumka | Mpuopurter donyctumasn donsa nakeTos, Mpumep Tpadumka
06pa60ﬂm 3aZepXKKa |nepepaHHbIX C OWMNBKOM

100 mc 102 [onoc B peanbHOM BpeMeHMU

n 40 150 mc 103 Buaeo B peanbHOM BpemeHM

n 30 50 mc 103 Urpbl B peanbHOM BpemeHu, lMpunoxernnsa V2X

“ 50 300 mc 10 Buaeo noTok ¢ ucnonbsosaHnem bydpepusaunm

“ 7 75 mc 102 lonoc TpaHkMHroso cucrtembl MCPTT

“ 20 100 mc 102 [on10C TpaHKMHIoBOW cuctembl He-MCPTT

15 100 mc 103 Buaeo TpaHKnHrosom cuctemol MCPTT

25 50 mc 102 MpunoxeHuns V2X

“ Non-GBR 10 100 mc 10 CurHanusauma nogcmncremsol IMS

— 60 300 mc 10® Buaeo noTok ¢ ucnonb3osaHmem bydepusauymm, NHTEepHeT
npunoxenus (wWww, noyrta e-mail, yatsl, ftp, p2p file sharing n 1.4.)

70 100 mc 103 lonoc, Bnaeo 6e3 bydepa, NHTEPAKTUBHbIE UTPbI

“ 80 300 mc 10 Buaeo noTok ¢ ucnonbsosaHuem bydpepusaunm,

“ 90 WUHTepHeT npunoxenua (Www, e-mail, yaTbl, ftp, p2p daiinbl

“ 5 60 mc 10® CurHanusauma TpaHkMHroson cuctembl MCPTT

55 200 mc 106 [aHHble npuaoxeHun, aHanorndHbix QCl 6/8/9, Ho ANA BbICOKO
npuopuTeTHbIX cepBucoB Mission Critical

65 50 mc 102 Mpunoxkenuns V2X

“ 68 10 mc 10® MpunoxkeHna AonoaHeHHOW peanbHocTM AR

“ KpUTUYHBIN K 11 5 mc 10 YnanéHHoe ynpasneHune cuctemamm (TS 22.261)

“ 3a/ieprkkam 12 10 mc 10° MHTennektyanbHble TPAHCMOPTHbIE CUCTEMDI

“ GBR 13 20 mc 10° WMHTennektyanbHble TPAaHCNOPTHbIE CUCTEMDI

“ 19 10 mc 10+ MpunoXKeHnA ANCKPETHON aBTOMaTU3aLUM

“ 22 10 mc 10+ MpUNOXKEHNA ANCKPETHON aBTOMATU3ALLUM @



4. Moaenb QOS, NnapaMeTpbl Ka4ecTBa nepeaaym aHHbIX

[MpnopuUTeT BblAENEHUA U YOESPKAHNA
ceteBoro pecypca ARP

\ 4 v v
Pre-emption
Vulnerability

Priority Level Pre-emption Capability

MpuopuTeT BblAENEHNA N yaepKaHua ceTeBoro pecypca ARP BkatoyaeT B ceba Tpu napameTpa:
*  npuopuTeT BblaeneHua pecypca (Priority Level);

* NapaMeTp, XapaKTePU3YHOLINIA BO3MOMKHOCTb 3abpaTb CETEBOM PECYPC, YHKE BblAENEHHbIM Apyromy aboHeHTy c 60/siee HU3KUM
npunoputeTom (Pre-emption Capability);

*  NapameTp, XapaKTepu3ylLWmni cnocobHOCTb YAepKaTb BblAeNaHHbIA CEeTEBOM Pecypc Mo OTHOLIEHUIO K aboHEeHTY ¢ 6osee BbICOKMM
npunoputeTom (Pre-emption Vulnerability).

[MpuopuTeT BblAENEHMNA pecypca MCNOoJib3yeTcAa Toraa, Koraa ceTb NneperpyXeHa, Ana NpUHATUA pelleHna O BblaesieHMn CeTeBOro pecypca
notoky QoS Flow wnu cepsucHomy noToKy SDF. 3HayeHWe npuopuTeTa Kak NpaBuAO WUCMNOAb3yeTcAa AAs8 YNpaBAeHUs pecypcamn B
OTHoWeHUK notokoB QoS Flow ¢ rapaHTMPOBAHHOW CKOPOCTbIO NMepedadn aaHHbIX GBR. MpuopuTeT BblAeNEHNA pecypca M3MEHAeTcs B
npegenax 1-15, 3HavyeHne 1 ABAETCA MaKCMMaA/IbHbIM NPUOPUTETOM.

MapameTpsbl, XapakTepuaytolme cnocobHocTb 3abpaTtb Pre-emption Capability 1 yaep»aTb ceTeBol pecypc

Pre-emption Vulnerability umetoT 3HayeHua 0 nan 1.



5. YnpaB/eHMe KayecTBOM nepeaavym AaHHbIX

Application / Service Layer x@

Data packets from applications

QoS rules
(mapping UL packets to QoS flows
and applying QoS flow marking)
N—c
QoS flow ]
-—w (all packets marked with
N 4 the same *QoS flow ID") £
'l' i ] /\J | ]
| B e /‘-- = 2
- E— I SDF
to AN templates
l . & et N (classify packclg to SDFs)
for QoS flow marking
-
‘ : AN Resources ’ PDU session
UE AN UPF

B sgpe cetn 5GC NOTOK AaHHbIX 33agaHHOro kadvectsa QoS Flow c
MOMOLLbIO UNLTPOB PA3AENAETCA Ha CEPBUCHbIE MOTOKW AaHHbIX SDF
(Service Data Flow). B oTHOWweHMM Kaxaoro noTtoka SDF moxet
NPUMEHATLCA CBOA CeTeBaA NOUTUKA.

®unbTpbl naketos |IP, Ethernet noTtoka SDF copep:kat
dunbTpbl Ans dunbTpaumm TpaduKa, nepenaBaemoro B
HanpasneHnWn «BHM3» (DL), a TakKe B HanpaBneHUMU
«sBepx»  (UL), nmbo  wmcnonbayemble B  0bBowmXx
HanpaBAEeHUAX OAHOBPEMEHHO.

®unbTP NaKeToB NPOTOKOA IP coaepKMT NnapameTpsi:
- IP agpeca ucTouHMKa/nonyvatens nakera;

- HOMep nopTa (MaM AManasoH NopToB.)
TPaAHCMOPTHOIO NPOTOKO/1a UCTOYHMKA/NoAyYaTens
nakeTa;

- TUN TPAHCNOPTHOrO NPOTOKOMA, UCNOJIb3YEMOTO Hal,
npoToKoioMm IP;

- napameTp KayecTBa 0bcnyKmBaHMA naketa: TOS
(Type of Service) ana npotokona IPv4, TS (Traffic
class) ana npoTtokona IPv6;

- MeTKa noToka Flow Label, ncnonssyemas B
npoTokone IPv6);

- MHAOEKC MPOTOKO1a H6esonacHocTy;

- HanpaBAeHWe UCNONb30BaAHNA GUNLTPA (KBHU3Y,

«BBepx», 0ba HanpaBieHus).



6. [Mpoueaypa noakntoveHmna AT kK cetn 5G

a) Bemouenne abonenTcroro Tepuusana (Power on UE)

r) Mpuem u gekoampoBaHme cuctemHomn nHdopmaumm MIB 1 SIB

6) CxanuposaHmc IacToTEBRIX AxenasoHcs MR bands
(Frequency Search)

E) [Towre 1 BEIDOP COTEI B COOTEETCTEHMH C IPHOPHIE TAMH

HacTDT, CHHAPOHISaIFIa
({Cell Search and Selecion, Synchronization)

1) [IpnéM 1 nexooupozanme cucTeMHuoil nHbopMarmm MIB
1 SIB1 (M and SIB1 decoding)

1) KouxypenTrelii nocTy m ab OHEHTCK OTO TEPMHHANA K
Dazoeo0il cTAHLMK NOCPEACTEOM PHMIMHYECKOr o KeHaTa
PRACH, pupenerme pecypcon g Harrleckoro Kaana

PUSCH (lnitial RA CH procedure)

) [Topemrouenmie afoHeHTCKOr 0 TepMHHANA K DazoE off
cranipm no npotoxony RRC
(RRC connection setup procedure)

%) A yTerTnd Mraipm af OHCHTCKOTO TcpMHHAaTa
(Authentication)

3) VeTaHoBIeHHM e KOHTEKCTa DesonacHoC T
(Security context setup)

u) Permctpaipa abonenTcroro TepmuHana g ceti 3G
(UE registration done)

u) ¥ cranoenenne PDU-cecciyt 1 N0 TOK A JAHHEIL 4I10
ymomgaHui» (PDU session and default DEB setup)
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6. [Mpoueaypa noakntoveHmna AT kK cetn 5G
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6. [Mpoueaypa noakntoveHmna AT kK cetn 5G
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7. MpaBuna Bbibopa MaplpyTa nepeaadm aboHeHTckoro Tpadpuka (USRP)

Monntnka Bbibopa Mapuwpyta URSP (UE Route Selection Policy) no3sonset AT onpeaennts PDU ceccuto ana nepenadm MCXoAALLEro
TpaduKa: TpaduK MoXKeT OblTb NepedaH Kak nocpeacTtBom ceTn aocTtyna 3GPP, Tak n MoXKeT BbITb YaCTUYHO MAN NMONHOCTbIO PA3rPyXKeH C
MCMNOJIb30BaHMeM ceTn A4ocTyna He-3GPP.

Mpumep npasuna URSP Rule MosacHeHue
Traffic filter: App=DummyApp flpaBuno oBoskauaet yenosia nepeaadn tpaduKa npunomkerna ' DummyAop":
Direct offload: Prohibited - TpadyK J07KEH NEPedBatLCH £ UCRoALIoRAHMEM Cetenoro choa S NSSAL g S5€ bewmuma 3 1
Slice Info. S-NSSALL3 DNN “UntepHer’
Continuity Types: S8C Mode 3 - Thadiik He MOKET BLiTh HacTiUHD PA3TDYIKEH € MCTIONBIOBaHIEM COTY nocTyNa He-3GPR

DNNs: internet
Access lype: 3GEP access
Traffic filter: App=App1, App2 Mpasuio obosHauaeT ycnoBua nepeaun Tpadurka npunoxkernin "Appl" n "App2": Tpadmk fonxKeH

Direct offload: Permitted nepepasaTbCcs ¢ UCNoNb30BaHMeM ceTeBoro cnos S-NSSAl-a, cetn goctyna He-3GPP
Slice Info: S-NSSAl-a
Access Type: Non-3GPP access

Traffic filter: App=BummyApp [lpaBuio 0bosHauaer venosua nepenaul tpadura npunoskedns 'DummyApp:
Birect offload: Permitted (WLAN - TpaduK DO/PREH NepeAaBaTheA ¢ cnofb3osaHem S5C pewva 3

S510-a) - PDL cecciun mosRet Dbith YCTAHOB/IEHA C MCHIOAb3IOBAHME 0DOIO TUha cetl octyna {3GPP Le-
Continuity Types: SSC Mode 3 3GPP):

- TpaduK MOXKET BhiTh DaaIpyIKeH € UCHONLI0BAHUEM CeTi AocTyna He-3GPP ¢
mpeHtMdurkatopom 551D -a.

Traffic filter: * [laHHOe NpaBuao ABAAETCA NPABUIOM MO YMONYAHUIO» U YCTaHAB/AMBAET YCNOBUA Nepesaym ans
Direct offload: Preferred Bcero Tpadumka:

Slice Info: S-NSSAI-a, S-NSSAI-b - TpaduK OOMKEH NepeaaBaThea C UCNoNb3oBaHMeM ceTeBbix cnoes S-NSSAIl-a n S-NSSAI-b, SSC
Continuity type: SSC Mode 3 pexnma 3 1 DNN “UHTepHeT”;

DNN: internet - TpaduK NpeanoYTUTENbHO A0MXKEH BbITb YaCTUUYHO PA3TPYKEH C UCMONb30BaHUEM CETU

poctyna He-3GPP;
- PDU ceccusa moxKeT bbITb YCTaHOB/IEHA C UCMONb30BAHUEM NHOOON ceTu focTyna.
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