Jlekuma Ne6. YnpaBaeHue ceccnamm aboHEHTOB, CETEBbIE MOAUTUKM

1. Tunbl ceccuit aboHeHTCKMX TepmmHanos (noHATHe PDU ceccun, nma DNN, Tunbl ceccui)
2. Pexkumbl obecneyeHmns HenpepbiBHOCTH ceccui (SSC modes)

3. Pa3genbHas mapwpyTtusauma Tpadumka
" pasgenbHas MapuwpyTtulaunsa Tpaduka IPv4, IPve (UL CL)
" pasgenbHas MapupyTulaunsa Tpadumka IPvb ¢ MHOXKecTBeHHOM aapecaumen (multi-homed)

4. Mopenb Qo0S, napameTpbl Ka4ecTsa Nnepeaadu AaHHbIX

5. YnpasneHue Ka4yecTBOM nepeaayu AaHHbIX
"  MOTOKWM AaHHbIX 334aHHOro KadyectBa QoS Flow
= «3epKanbHoe» KayecTBo Reflected QoS
=  0OHOBNEHME MHPOPMALMK O TEKYLLEN 30HE MECTOMOOKEHNA

6. CeTeBble NOAUTUKM
= ceTeBble NOAUTUKM YNPaBeHNA 4OCTYNOM U MObuabHOCTbIO (RFSP)
= ceTeBble NOAUTUKKM yNpaB/ieHna Bbibopom ceTu agocTyna n ceccum (URSP)
= ceTeBble NOAUTUKM YNPaBAEHUSA OTOXKAECTBEHMEM TPpadUKa C NPUAOKEHUEM UK cepBUc-npoBanaepom (Packet Flow
Description)
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1. Tunbl ceccnn aboHeHTCKMX TepmuHanos (noHATne PDU ceccms, uma DNN, Tnnbl ceccuin)

PDU connectivity service — cepsuc ceTeBOM CBA3HOCTM, MO3BOMAOLLNM
aboHeHTCcKOMY TepmuHany (AT) n BHeWHeM ceT nepeaadn gaHHbix Data
Network obmeHnBaTbCcs NakeTamm aaHHbIx PDU (Packet Data Unit)

PDU ceccua — accoumauma mexxay
abOHEHTCKMM TEPMMHANOM U WAto30m UPF,
obecneynBatoLLLan NpeaocTaBNeHMEM CEPBMCA
ceTeBol cBasHocTh (PDU connectivityﬁgervi_c,e,),\v/
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1. Tunbl ceccnn aboHeHTCKMX TepmuHanos (noHATne PDU ceccms, uma DNN, Tnnbl ceccuin)
DNN (5G) = APN (LTE)
MNpumep HacTpoeKk APN 8 Cisco:

apn Internet
accounting-mode none
timeout bearer-inactivity non-gbr 300 volume-threshold total 1
timeout bearer-inactivity exclude-default-bearer
assoclate gci—-gos-mapplng gcl-gos-map
ims—auth-service PCRF
dns primary 8.8.8.8
dns secondary 4.4.4.4
<<:Izip access—-group ecs_acl in
ilp access-group ecs acl out
1p source-violation check drop-limit O
1p context—-name OUT
Nms 6a30B0Oro Npasua ip address pool name INTERNET
MO YMONYAHMIO ——>active-charging rulebase HOME DEFAULT
exit

IMA cepBuCa ceTeBbIX
nonnTuk (policy)



2. Pexxnmbl obecnevyeHunsa HenpepbiBHOCTM ceccuni (SSC modes)

B cetn 5G npeagycmoTpeHo Tpu pexmnma obecnedeHmns HenpepbiBHOCTN PDU-ceccunin SSC (Session and Service Connectivity)

DNN DNN DNN ;oo
I'Ipe,u,BapMTeanoe

YCTaHOB/IEHME HOBOW
PDU-ceccumn oo
PSA (PDU Session Anchor) — pa3pbiBa NpeablayLien

akopb PDU-ceccum [ / UPE2 .-~

______________________________________________________________________________________________________

' Mob6uAbHOCTb 6e3 CMeHb! | MOBUABHOCTb CO CMEHOM MOoBOMNBLHOCTL CO CMEHOM 06CNY}KMBAOLWEro !
| obcnyxumeatolero wnto3a UPF. B aTom obcnyrkmeatoulero wato3sa UPF. B aTom ! wato3a UPF. B aTom pexnme ceTb i
peXMMe CeTb rapaHTMPYeT HEMPEPbIBHOCTb | | PEXWMME CETb He rapaHTupyeT i rapaHTUpyeT HenpepbiBHOCTL PDU-ceccuni ¢ |
. PDU-ceccui 1 coxpaHeHue BblaeeHHbIX |P- i ' HenpepblBHOCTb PDU-ceccuin u i N3MeHeHue BblaeneHHbIx IP-aapecos m
' a[lpecos || coxpaHeHMe BblaeneHHbIx IP-agpecos napameTtpos PDU-ceccumn



2. PaspenbHaa mapLupyTusauma Tpaduka

BapmaHT 1. PasaenbHaa mapwpyTnsauma Tpadurka Npm MCNoONb30BaHUM HECKOBKMUX AKOPHbIX W30 UPF 1 knaccndunkaTopa UPLINK
TpaduKa. PaboTa knaccupumraTtopa UL «npo3padHa» gna AT n He BHOCUT HUKAKUX M3MEHEeHUM B ero pabory.

A AMF - N11 --

L7 )/ dunbTpbI,
npaBuna

MapLIpyTM3aLmm DNN

UPF (UL CL— / (PSA1)
—ZZ— R N3 KnaccudmKaTop |

Tpadpumka UL)

OAauH IPv4/v6 Ha
PDU-ceccuto dunbTpauma 1
MapLLpyTU3aLmMa TpapmKa
no Destination IP

LlenecoobpasHocTtb ncnonbzosanus UL CL: srcIP | dstIP
- pas3srpy3ska (offload) Tpadmka wno3os UPF;
- obecneyeHmne HenpepbiBHOCTM PDU-ceccunin cornacHo pexknma SSC mode 3.




2. PaspenbHaa mapLupyTusauma Tpaduka

BapuaHT 2. PazaenbHaa mapuwpyTnsauma Tpadrka Nnpm MCNONb30BaHUM HECKObKMX AKOPHbIX WAt308 UPF 1 Toukn oTBeTBAEHMA
TpaduKa Branching Point. Pabota Branching Point TpebyeT y AT Ha3HauyeHune aByx IPv6 Ha PDU-ceccuto n HeCKONbKMX Tabanl,
MapLpyTU3aLUmu.

A AMF - N11 --

. ! dunbTpbI,

npasunaa '
MapLpyT13auunm N4 DNN
UPF / (PSA 1)
—Z7Z— ER N3 (Branching \
Point) '
[Ba IPv6 Ha
PDU-ceccuio dunbTpauma u DNN
MapLIpyTM3aLmMa TpapurKa
no Source IP
LlenecoobpasHocTtb ncnonbzosanus UL CL: srcIPvé | dstIP

- pas3srpy3ska (offload) Tpadmka wno3os UPF;
- obecneyeHmne HenpepbiBHOCTM PDU-ceccunin cornacHo pexknma SSC mode 3.



4. Mopgenb QOS, napameTpbl KayecTsa nepeaavyun AaHHbIX

A

NG-RAN > NG-CN——<—Internet MPUHLMN YNPaBAEHNA Ka4eCTBOM Nepeaqn AaHHbIX B ceTh 5G

I I I o
UE | “ | Peer OCHOBAH Ha pa3aeneHunn TpadrKa JaHHbIX NOb30BaTENEN Ha
I I I

O HECKO/IbKO MOTOKOB Al@aHHbIX M Nepeaadn Ux C PasanyHbIM
E2E Service >
T KayecTBOM. ITW NOTOKM onpeaeneHbl TEXHNYECKMMMN
O E2E Service ) cneundurkaumamm 3GPP kak QoS Flow 1 0603HayvatoTcs

naeHtTuomkatopamm QFl (QoS Flow ID).

MoTok aaHHbIXx QOS Flow no cytn ABnAeTcs BUPTYyabHbIM KaHa/IOM
nepefaym AaHHbIX cuctemMbl SGS c onpeaesieHHbIM Ka4eCTBOM.
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| [loTOKaMM AaHHbIX YNPaBAAeT MOAYNb ynpasaeHua ceccuamm SMFE.
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MoToKkM aaHHbIX QOS Flow aenaTcsa Ha ABe KaTeropuu:

| * MOTOKM AAHHbIX C rapaHTUPOBAHHOM CKOPOCTbIO Nepeaaym
naHHbIX (GBR QoS Flows);

* NOTOKN OaHHbIX bes rapaHTMi CKOPOCTN Nepeaydn AaHHbIX
(non-GBR QoS Flows).

O



4. Mopenb QOS, napameTpbl KayecTsa Nepefavn AaHHbIX

Twvn NOTOKa

[MOTOK C rapaHTMpOBaHHOWM [MoToK 6e3 rapaHTUM CKOPOCTH
CKOPOCTbIO Nepeaaym JaHHbIX nepeaayn AaHHbIX
(GBR QoS Flows) (non-GBR QoS Flows)

NaeHTMPUMKaTop KavecTsa

[pUOPUTET BbILENEHNA N YAEPKAHNUA CETEBOIO
pecypca \4 v

[apaHTUPOBaHHAA CKOPOCTb Nepesadym AaHHbIX B
NMHUN «BBEPX» N B IMHUN KBHU3» v

MakcrmanbHasa CKOPOCTb MNnepeaaydn AaHHbIX B
TMHUW «BBEPX» U B TNMHUN KBHN3» V v

ATpMOYT «3epPKabHOro» KayecTBa v




4. Mopenb QOS, napameTpbl KayecTsa Nepefavn AaHHbIX

5Ql 06paboTKu 3adepXXKa [nepepaHHbIX C OWMOKOMU
1 GBR 20 100 mc 102 [on0C B peanbHOM BpeMeHM
2 40 150 mc 103 Buaeo B peanbHOM BpeMeHw

n 30 50 mc 103 Urpbl B peanibHOM BpemeHu, NpunoxeHna V2X

“ 50 300 mc 10® Buaeo notok ¢ ucnonb3osaHnem bydepmsaumm

“ 7 75 mc 1072 fonoc TpaHKkuHrosou cuctembl MCPTT

“ 20 100 mc 102 [onoc TpaHKUHroson cuctembl He-MCPTT

15 100 mc 103 Bupgeo TpaHkmMHrosom cuctembl MCPTT

25 50 mc 107 MpunoxeHusa V2X

n Non-GBR 10 100 mc 10 CurHanusauma nogemctemol IMS

— 60 300 mc 10® Buaeo notok ¢ ncnonb3oBaHnem bydpepusaumm, MHTepHeT
npunoxeHua (Www, noyta e-mail, yatol, ftp, p2p file sharing u 1.4.)

70 100 mc 103 lonoc, Buaeo 6e3 bydbepa, MHTEPAKTUBHbIE UTPbI

8 80 300 mc 10 Buaeo notok c ncnonb3osBaHnem bybepusauum,

“ 90 NHTepHeT npunoxeHna (www, e-mail, yaTtol, ftp, p2p dannbl

“ 5 60 mc 10° CurHanmsauma TpaHKMHroson cuctembl MCPTT

55 200 mc 10 [laHHble NpUNoXKeHNK, aHanorndHbix QCl 6/8/9, Ho AnA BbICOKO
npuopuTeTHbIX cepauncos Mission Critical

65 50 mc 1072 MpunoxkeHus V2X

“ 68 10 mc 10 MpunoxxeHna gonoaHeHHOW peanbHOcTN AR

“ KpUTUYHBIN K 11 5 mc 10 YpanéHHoe ynpasneHune cuctemamum (TS 22.261)

“ 3a4epKKam 12 10 mc 10 NHTennekTyanbHble TPAHCMOPTHbIE CUCTEMBI

| 83 | GBR 13 20 mc 105 NHTeNNeKTyaNbHble TPAHCNOPTHbIE CUCTEMbI

“ 19 10 mc 104 MpunoxeHna oUCKPETHON aBTOMaTU3aLUN

85

22 10 mc 104 MpnnoXKeHnsa ANCKPETHOM aBTOMATM3AL MM @



4. Mopgenb QOS, napameTpbl KayecTsa nepeaavyun AaHHbIX

[TpMOPUTET BblAENEHNA N YAEPKAHNA
ceTeBoro pecypca ARP

Pre-emption
Vulnerability

Priority Level Pre-emption Capability

[TpnopuTeT BblAeNEHNA U yaepKaHMA ceTeBOoro pecypca ARP BkatouyaeT B ceba Tpm napameTpa:
*  NpuopuTeT BblaeneHua pecypca (Priority Level);

* NapaMeTp, XapaKTepU3YHLIMA BO3MOXKHOCTb 3abpaTb CETEBOW pPEecypc, Y*Ke BblAENEHHbIM Apyromy aboHeHTy ¢ Honee HU3KUM
npunoputetom (Pre-emption Capability);

*  napameTp, XapaKTepusyIoWwmi CnocobBHOCTb YaepsKaTb Bblae/1aHHbIN CEeTEeBOM Pecypc Mo OTHOLEHMUIO K aboHEeHTY ¢ Bonee BbICOKUM
npuoputetom (Pre-emption Vulnerability).

[TpnopuUTeT BblAE/IEHNA pecypca MCNOJIb3yeTcA Toraa, Koraa ceTb neperpy*eHa, 4aa NpuHATUA pelleHna O BblAeNeHMN CEeTEBOro pecypca
noToky QoS Flow wmau cepBucHomy mnotoKy SDF. 3HauyeHne npuopuTeTa Kak MpPaBWMIO WMCNOAb3YETCA ANA yNpaB/ieHMs pecypcamn B
OoTHOLWeHMKN notokoB QoS Flow ¢ rapaHTMPOBaHHOM CKOPOCTbIO Nepenadn AaHHbIX GBR. MMpuoputeT BbliaeNeHUs pecypca U3MEHSAEeTCA B
npenenax 1-15, 3HaveHne 1 ABNAeTCA MAaKCUMA/IbHbIM MPUOPUTETOM.

MapameTpbl, XapakTepusylolme cnocobHocTb 3abpaTtb Pre-emption Capability n yaepxaTb ceTeBol pecypc

Pre-emption Vulnerability umetoT 3HaueHna 0 nam 1.



4. Mopgenb QOS, napameTpbl KayecTsa nepeaavyun AaHHbIX

Application / Service Layer x@

Data packets from applications

QoS rules
(mapping UL packets to QoS flows
and applying QoS flow marking)
QoS flow —
' (all packets marked with .
' the same “QoS flow ID")
1 , e |
1 l D Mapping QoS =
to AN SDF templates
l SN~ Resources (classity packets to SDFs)
for QoS flow marking
e
‘ AN Resources , PDU session
UE AN UPF

B sgpe cetn 5GC nOTOK AaHHbIX 3agaHHOro Kayectsa QoS Flow ¢
NOMOLLbIO GUNLTPOB PA3AENAETCA Ha CEPBMUCHbIE MOTOKM AaHHbIX SDF
(Service Data Flow). B oTHoweHMM Kaxkaoro notoka SDF moxket
NPUMEHATLCA CBOA ceTeBas NOAUTUKA.

®unbTpbl naketoB IP, Ethernet noTtoka SDF coaep:kat
dbunbtpbl ana dunbTpaumm Tpaduka, nepenaBaemoro B
HanpaBneHun «BHM3» (DL), a Tak¥e B HanpasaeHUK
«BBepx» (UL), nmbo  wmcnonblyembie B 0boumx
HanpaB/ieHNAX OAHOBPEMEHHO.

OunbTp NaKeToB NPOTOKOAA IP coAepKUT NapameTpbi:
- |P agpeca MCToYHMKa/nonyYaTens nakeTa;

- HOoMep nopTa (MAK AMana3oH NOPTOB)
TPaAHCMOPTHOrO NPOTOKONA UCTOUYHMKA/NoyYaTens
nakeTa;

- TWN TPAHCMOPTHOrO NPOTOKO/1A, NCMOIb3YEMOTO HaL,
npoTokonom IP;

- napameTp KayecTBa obcny*mnBaHma naketa: TOS
(Type of Service) ansa npotokona IPv4, TS (Traffic
class) gns npotokona IPv6;

- MeTKa notoka Flow Label, ncnonbsyemasn B
npoTokone IPv6);

- MHOEKC MPOTOKO/1a H6e30nacHOCTY;

- HanpasieHMe UCNO/1b30BaHMA GUAbTPa («BHM3Y,

«BBepx», 0ba HanpaBneHus).



4. Mopgenb QOS, napameTpbl KayecTsa nepeaavyun AaHHbIX



