ETSITS 124 193 vi7.11.0 @ozs-o7)

TECHNICAL SPECIFICATION

5G;
5G System;
Access Traffic Steering, Switching and Splitting (ATSSS);
Stage 3
(3GPP TS 24.193 version 17.11.0 Release 17)

H°56

A GLOBAL INITIATIVE



3GPP TS 24.193 version 17.11.0 Release 17 1 ETSI TS 124 193 V17.11.0 (2025-07)

Reference
RTS/TSGC-0124193vhb0

Keywords
5G

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from the
ETSI Search & Browse Standards application.

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format on ETSI deliver repository.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fithess
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2025.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3GPP TS 24.193 version 17.11.0 Release 17 2 ETSI TS 124 193 V17.11.0 (2025-07)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-member s, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI IPR online database.

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ |ogo is atrademark of ETSI registered for the benefit of its Members and of
the oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found at 3GPP to ETSI numbering cross-referencing.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI


https://ipr.etsi.org/
https://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 24.193 version 17.11.0 Release 17 3 ETSI TS 124 193 V17.11.0 (2025-07)

Contents
INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
AV TeTo = L= g oY = 01T 070] oo | OSSPSR 2
1= 11 o TSRS 7
1 o0 o< TP P URUP PRSPPSO 9
2 REFEIBINCES ...ttt a b b e sttt e £ e e et e e st e be e b e sE e benb et et e neenenneebeneen 9
3 Definitions, symbols and abbreviationsS ............cceeiiiiieii e 10
31 D= T o T] (0] TP PP 10
3.2 ADDIEVIBLIONS ...ttt ettt b et ese e bt sh e b e e he e ae e s e e ne e b e eReeh e e Re et e e e bt bt eheene e e ne e 10
4 (€1 1S = 0 (=S ot T 011 o TP U TSRS UR RO 10
41 011 0o 1 o | PR 10
4.2 MUILT-BCCESS PDU SESSION ....etiiieiieiieeee sttt ettt e st e e aestestesaeete e st eneeeesseneeseeabesaeeaeeseeseseeseesseeneeneeneenseses 11
4.3 SEEENING FUNCHIONBIITIES...... .ttt ettt b e bt b e et b et b e et nbesn e 11
4.4 Support of access PErformManCe MEBSUNEIMENTS. .........coiiereeerereee ettt st b e et b et sb e e 11
4.5 Distribution of traffic across 3GPP access and non-3GPP access NEWOIKS ...........ooeverevineneneeeeeie e 12
4.6 EPS INTEIWOIKING ...t s ettt e st e e e e s e saeesaeesaeeseeeneeeneeeseeeseessaesseesseenseensenneennns 12
4.7 MA PDU session establishment with 3GPP access connected to EPC and non-3GPP access connected

L (0 15T N OO 13
5 ATSSS CONLIOI PrOCEAUIES........eeeeeeieieeieei ettt e ettt b b e st e et b b nenn e nes 14
51 011 0o 1 1 o o PSR 14
52 MuUlti-access PDU CONNECLIVITY SEIVICE. .....c.ciiieiriiieiirtiie sttt s b e e 14
521 Activation of multi-access PDU CONNECLIVITY SEIVICE .......oiueiriirieirieieesieese st 14
522 Re-activation Of USEr-plane FESOUICES. ..ottt et sttt 15
523 Rel€ase Of USEr-Plane FESOUICES.........iceieeeeeeesteete et eteseeseesteesteeaeseeseesaeesteeseenteeseessaesteesseeseeseensenneennns 16
524 UPdating AT SSS PAIraMELEIS......cceeiuieieeieeieeteestee e esteetesaesee st e sseesseseeaseesseesseenseessesseesteeseesessesnsssnsesnes 16
525 Converting PDU session transferred from EPS t0 MA PDU SESSION .......ccvevieveeienien e e 17
526 PDU session establishment with network modification to MA PDU SESSION........ccevererinereneneeieeienens 18
5.3 Multi-access PDU connectivity over E-UTRAN and non-3GPP access NEWOTK .........ccvvevevcievceeveeveesee e 19
5.3.0 (CT= 0T o SO PRSP 19
531 UE establishing a PDN connection as a user-plane resource of an MA PDU session to be established.....19
532 UE establishing a PDN connection as a user-plane resource of an already established MA PDU

LTSS o PR 20

533 Re-activation Of USEr-plane FESOUICES. ..ottt ettt sb e 21
534 Release Of USEr-Plane FESOUMCE(S) ......ciiriririerieie ettt sttt sttt b e et b et eb e b 21
535 UPAating AT SSS PAIaIMELEIS. .....c.eiuiieteiteiete ettt sttt st b et b e e bt b et b e bt b e b et e b e se et ebesb et ebe b e 22
5.3.6 A/Gb mode Or 1U MOdE INEENWOIKING .....veeveeieiieiee et este ettt teste e e e sreesseeteeneesnaessaesseesneas 22
537 ADNOrMAl CESESTNTNE UE ... bbbt e b e e 22
54 Performance measurement function (PMF) protocol (PMFP) procedures..........ccoovecveeveeeneeneesieee e 23
54.1 (CT= 0T o SO PRSP 23
5.4.2 Elementary procedureSfOr PIMIFP..........cooo ittt ettt aesneesneennes 24
5421 PMFP MESSAgE traNSPONT ..o s s e e s s 24
54211 PMFP message transport in |Pv4, IPv6 or IPvAVE PDU SESSION.......coceiirieenieneesie e 24
54212 PMFP message transport in Ethernet PDU SESSION .......cc.ciiiieirinieerieeeseeesie e 27
54213 PMFP message transport associated With QOS fIOW ..o 29
5422 Extended procedure transaction identity (EPTI) ......ccoooieiiineiieereeee e 29
54.3 UE-initiated RTT mMeasurement PrOCEAUNE........c..oieuirierieierteeete st sttt sttt sbe s b st et sbe s 29
5431 LC T o1 - TP 29
54.3.2 UE-initiated RTT measurement procedure iNitialion ...........cccueveereeresiesies e seesieesee e eee e sseesseeseees 29
54.3.3 UE-initiated RTT measurement procedure COMPIELiON..........cccvvvv i iee e 30
5434 ADNOrMaEl CSESTNTNE UE ... .o i b bbb 30
54.4 Network-initiated RTT measurement ProCEAUIE ..........ccueieereerierie e seesteesteeeeeeeseesseete e ssaessaesessneesnes 31
54.4.1 LC T o1 - TSRS 31
5442 UPF-initiated RTT measurement procedure iNitiation .............cccoereereneeneneeseseeee s 31

ETSI



3GPP TS 24.193 version 17.11.0 Release 17 4 ETSI TS 124 193 V17.11.0 (2025-07)

5443 UPF-initiated RTT measurement procedure COMPIELION. .........coiirieiririeneeee s 31
5444 AbNOrmal CaseS N the NEIWOTK ........c.eiiee ettt 32
545 Access availability or unavailability report ProCeAUIE............ooeoivireiriee e 32
5451 LT 07 SO 32
5452 Access availability or unavailability report procedure initiation............coeeeverreneieneneie e 32
5453 Access availahility or unavailability report procedure COmpIEtion ...........cccccveveerercesceesee e 32
5454 ADBNOrMaEl CasESTNTNE UE ... e 33
5.4.6 UE-initiated PLR Measurement ProCEAUIE ...........ccuieieriereeseesieesie e seeseesteesseetesseessaessaesseesseesesnsssneesnns 33
546.1 GENETA ...ttt E e E R R R R R R R R e Rt R bRt r e 33
5.4.6.2 UE-initiated PLR COUNt PrOCEAUIE..........eieeieeieerie et eie e eitestee e e teesaeetesassseesneesaeeaeensesneessaessaesseesanns 35
54621 UE-initiated PLR count procedure iNitiation............cocerireeerinieeniieeeseese s 35
54.6.2.2 UE-initiated PLR count procedure COMPIELION ..........coireiiiricerineereeese s 35
5.4.6.2.3 ADBNOrMal CASESTNTNE UE ...ttt st 36
54.6.3 UE-initiated PLR rePOrt PrOCEOUIE .......coceuiitireeeiste ettt sttt s st b e e sn e ebesnesnenen 36
54.63.1 UE-initiated PLR report procedure iNitiation ............c.coererieiriienenieeecseesie s 36
54.6.3.2 UE-initiated PLR report procedure COMPIELION. ... ....ccireiririeieirieeeeseee e 37
5.4.6.3.3 ADBNOrMal CaseSINTE UE .........ciiieiiceere e e 37
54.7 Network-initiated PLR mMeasurement PrOCEAUNE...........ccueieereererieseeseeseeesteeeeseesreesseeteessesseessaesessneesnes 37
5471 GENETA ...ttt E R R R R R R R R R bR bRt 37
54.7.2 Network-initiated PLR COUNE PrOCEAUIE ...........eeiueeieeieee ettt ste e te ettt ssaesneesreennees 39
54.7.2.1 Network-initiated PLR count procedur@ iNitiation .............ccceveeveereeeeseeneee e esee e 39
54.7.2.2 Network-initiated PLR count procedure COMPIELioN...........ccovveiiecr i 40
54.7.2.3 ADBNOrMal CaSESTNTE UPK ... s st 40
54.7.3 Network-initiated PLR report ProCRAUIE...........oiiiieriiieerieeetereeete et eb e e 40
54.73.1 Network-initiated PLR report procedure initiation.............coccveerereeneneenieesee s 40
54.73.2 Network-initiated PLR report procedure COMPIELioN .........ccorveerireirereireseenesees s 41
54.7.3.3 ADBNOrMal CASESTNTE UPK ...ttt eae e e e 42
54.8 UE assistance data proViSioNing PrOCEAUIE ..........c.ciirieiiierieenie ettt st st sbe e st se e b e 42
5481 GENETA ...ttt R R R R R R R Rt R bRt n e 42
5.4.8.2 UE assistance data provisioning procedure initialion ...........ccceveeveeieeieese e ees e 42
5.4.8.3 UE assistance datareceived by the NEIWOTK...........coveiv e 42
5484 ADBNOrMal CaseSTNTNE UE ... s 43
5.4.9 UE assistance data termination ProCEAUNE ..........c.uevieierieseesee st eseesesseese e s e esaeeae e sreeste e e e e eseeeesneesnes 43
5491 LT 07 SO 43
5492 UE assistance data termination procedure iNitialion ............cooeevereeenenieeneseeese s 43
5493 UE assistance data termination received by the NEWOTK ..o 43
5494 ADBNOrMal CASESTNTRE UE ... ittt ettt ee e et e 44
6 PDUs and parameters specific to the present doCUMENT ..........ccceeeeieiicce e 44
6.1 AT SSS PAIAIMELEN'S ...coiveeitie it etee ettt et s bt b sb e be e bee e be e e sbee e bee e sbee e bee e shbeeabeeenbeeeabeesbeeeaaeesbaeennene e 44
6.1.1 LCT= 01 = PP PSP O SPR PSPPI 44
6.1.2 ENCOTiNg Of ATSSS PAIAMELENS ....ccve e ceiceiesieete e ee s e ettt ae e et e s te e teesteestessaesteeste e seentesneesneesnes 44
6.1.3 AT SSS TUIES..... ettt b et b b e E et se b et s R h s e bt d Rt ne R bt R st b b n bt 45
6.1.3.1 DEfINItION Of ATSSS FUIES ...ttt ettt be et es e e e eesteseeseesneeseeneeneees 45
6.1.3.2 ENCOAING Of ATSSS TUIES ...ttt sttt b e bbb s e 46
6.1.4 Network steering functionalitieS iNfOrMaLioN ..........c.ci i 51
6.14.1 Definition of network steering functionalities iNformation..............ccvereerineenenee e 51
6.14.1.1 MPTCP Functionality with any steering mode and the ATSSS-LL functionality with only the

active-standby SEEITNG MOUE .........oeiiiiirie bbbt 51
6.1.4.1.2 ATSSS-LL Functionality with any Steering MOdE .........ccoeceieeiee v 52
6.1.4.1.3 MPTCP functionality with any steering mode and the ATSSS-LL functionality with any

S =<1 o .10 (SR 52
6.1.4.2 Encoding of network steering functionalities information............c.cccvceveereerecce e 53
6.1.5 Measurement assiStanCe INFOIMEBLION ...........ooeiirire e 56
6.1.5.1 Definition of measurement assiStance iNfOrMBaLiON ...........ccoivreerereineree e 56
6.1.5.2 Encoding of measurement assiStance inforMation ...........cccoereeiereenenieeseseee e eenens 56
6.1.6 ATSSS PCO PAIAIMELENS .....cueeueeeiresie ittt st s e e sr e r e sr e bt b e sae e s e e e e sn e resreeresneene e e enrenes 59
6.1.6.1 LT 07 OSSR 59
6.1.6.2 ATSSS request PCO PAIraIMELEY ..........cciieirirereeeer ettt sr e s e e e sr e sre s e e ennes 59
6.1.6.3 AT SSS response with the length of two octets PCO parameter..........coeveeverenenieneseneiesesee e 60
6.2 Encoding of performance measurement function (PMF) protocol (PMFP) .........cccoireirineinineeneeeseeees 61
6.2.1 Message functional definitions and fOrMEL.............coiierie e 61

ETSI



3GPP TS 24.193 version 17.11.0 Release 17 5 ETSI TS 124 193 V17.11.0 (2025-07)

6.2.1.1 LT 07 S SRRRUSRR 61
6.2.1.2 PMFP €CHO FEOUESE ...ttt bbbt b e bbb e bt sb e b e sbenneneas 62
6.2.121 M ESSAGE AEFINMITION. .....e.eeeecteeieet ettt b bbbt n et b b eb e ens 62
6.2.1.3 PIMFP ©CH0 FESPOMNSE. ...ttt b et b bt b e a e bt b et b e b seeb e se e e et e sbe e ebesbenneneas 62
6.2.1.3.1 M ESSAGE AEFINITION. ...ttt bbbttt bbbt e ens 62
6.2.14 LY e o oSS (= o] 1 R ROPRRTRP 63
6.2.14.1 VS Te o U= T o] o 63
6.2.1.5 PMFP aCKNOWIEAQEMENL ......coiieieee ettt e te et e e e e e s seesne e teenteenneenaensaesreenrens 63
6.2.15.1 LV Ss2o Te o U= T o] o 63
6.2.1.6 PMFP UAD PIrOVISIONING....c.vteteeieeieseeseeseesteesseasessessessseesseesseessessssssssssessseessessssesssssssssssssssssesssesssens 64
6.2.1.6.1 M ESSAGE AEFINITION. ...ttt bbb bbbt eb e ens 64
6.2.1.7 PMFP PLR COUNE FEOUESE ...t s s s e e s 64
6.2.1.7.1 M ESSAGE AEFINITION. ...ttt bbbt b et b et ens 64
6.2.1.8 PMFP PLR COUNE FESPONSE ... .oouiiiieiiie ittt s s sn s s sne e sneas 65
6.2.1.8.1 M ESSAGE AEFINITION. ...ttt bbbt b et b et ens 65
6.2.1.9 PMFP PLR FEPOIM FEOUESE ...ttt e s s e s s 65
6.2.1.9.1 VS Te 0 U= T o] o 65
6.2.1.9.2 Additional MeasuremMent INQiCALTON...........coiiiriieee e e eb e e 65
6.2.1.10 PMFP PLR FEPOI FESD0NSE. ......veiiutitetie ettt steeesieesssteesseessstessssesssbeesasesssbeessesssbesssessnsessnsessnsessnsessns 65
6.2.1.10.1 V=SS o Te o U= o] o 65
6.2.1.10.2 Additional MeasuremMent INiCALTION...........coiiieirie e e 66
6.2.1.11 PMFP UAT COMMENG. ...ttt sttt sttt st et saesesbesaesesbeseeseebeseesesseseeneesesaenensesseseesens 66
6.2.1.111 MESSAGE AEFINITION. ...ttt b ettt b et eb e se e 66
6.2.1.12 PMEFP UAT COMPIELE. ......cuiitiiitiieeeete ettt ettt sttt st b e et b e et eb e e et eb e sae e b e sbenneneas 66
6.2.1.121 MESSAGE AEFINITION. ...ttt bbbt b b bt ens 66
6.2.1.13 PMFP UAD provisioning COMPIELE..........c.oiirieiiiieeesiereete ettt s eb e s sb e s eb e seene 67
6.2.1.13.1 M ESSAGE AEFINITION. ...ttt bbbt st b e ens 67
6.2.2 Encoding of information &lEMENt ..o 67
6.2.2.1 Y 1SS o Y T PP OPRRTRR 67
6.2.2.2 Extended procedure transaCtion THENLILY ..........ceceeiieieeecesee e e e snaesreennees 68
6.2.2.3 ACCESS AVAHADITTY SLBLE ... .cvieeeiceieeteesee et e et e e st e te e teetesneesnnesneesneenreennenns 68
6.2.2.4 7= oo = U 69
6.2.2.5 REGUESE IBNTITY ..ottt sttt sttt st st e et e st e se b e s be e et e sbe e ebenbeneenenbeneeneas 69
6.2.2.6 L0 (o[ o SRR 69
6.2.2.7 Yoo PSR 70
6.2.2.8 DL distribution INFOIMELION ..........coieeee ettt seeene e eneeneen 70
6.2.2.9 Additional measurement iINAICALTION ..........ccooiririee e st 70
6.2.2.10 COUNEING FESUIT ...ttt b et b bbb et b e bbb bbb e b e e ens 71
6.3 Encoding of 3GPP |EEE MAC based protocol family ... 71
7 LiSt Of SYSIEM PArAIMELENS........oiviieieieiieeees ettt ettt b et et et et e ne s nr e b s 72
7.1 GBNENEL ...ttt b b h ek E R £ e R e R e R SR e R £ e A e ea £ e R e R e Ee AR e eb e e Reeh e e e e b e Rt ehe bt eneene e e enns 72
7.2 Timers of performance measurement function (PMF) protocol (PMFP) .........cccovieiiici i 72
8 Handling of unknown, unforeseen, and erroneous PMFP data.............ccoccevveeeniieeneneece e 73
8.1 LT 0T PSSR 73
8.2 M eSSAZE 00 SNOI OF TO0 TONQ ....vervieeitirteietert ettt bbb b et b s b bbb eas 73
821 IMESSAGE T00 SNONT ...ttt b e et b et b e b e b s bbb e s e et b e b e b b 73
8.2.2 V=SS0 = (o o N e oo S 74
8.3 Unknown or unforeseen extended procedure transaction identity (EPT)....c..ccovvevievieevience e 74
831 Extended procedure transaction identity (EPTI).....c.ooceveie e 74
84 UNKNOWN OF UNTOrESEEN MESSAQE LY ....veueeeeeerteesteeteetestesteseesseesseesseesseessesssessaesseesseessesssesssssessssesseensesnsenns 74
8.5 Non-semantical mandatory information EleMENT EITOIS.........ceciie i 74
851 COIMIMON PrOCEUUNES. ......eeueeteiteeeteete ettt ettt se et re st et se e st ebese et ebesb e st ebese e e et e sa e e ebesbese et e sbe e ebesbe e ebesbeneenen 74
8.6 Unknown and unforeseen |Es in the non-imperative MeSSage PaIt.........cccvereerererirenenesese s 75
8.6.1 IEISUNKNOWN IN ThE MESSAGE ...ttt st b e et b e et b et nb e b 75
8.6.2 OUL OF SEOUENCE TES..... .ottt st b et b e et b e b et b s b e e et e s b e neebesbeneenea 75
8.6.3 REPEALEH TES......e ettt bbb e h e bt h e bt et b et bbb n e 75
8.7 NON-iMPEraLi Ve MESSAGE PAIT EITOFS. ... eeueeveeeueetereeeeterseeeterses st rsee st ss e st sbeseesesseeesesa e s esesseasesesbeseeneenesseneens 75
8.7.1 (CT= 0T o SO PRSP 75
8.7.2 Syntactically inCOrreCt OPLiONal TES.........cueiieiiiciiiiese ettt e st et e st e e teeeeeneeenes 75
8.7.3 CONAITIONA] TE EITOS ...ttt ettt b bt h et e b s b bt e bt e ae e st e e et e besbesbeeneenee s enres 75

ETSI



3GPP TS 24.193 version 17.11.0 Release 17 6 ETSI TS 124 193 V17.11.0 (2025-07)

8.8 Messages with semantiCally INCOMTECE COMEENES..........ouitiriririeieeriee et 76
Annex A (informative): Registration teMPlates....... ..o 77
A.1l  |EEE registration tEMPIELES..........coiiiiieeeeeiesesie sttt e e bt ss s e e e senneanenre s 77
A.ll | EEE registration templates for ethertype ValUES ..o s 77
Alll | EEE registration templates for ethertype value for 3GPP |EEE MAC based protocol family .................. 77
Annex B (informative): ChaNGE NISLOrY ... 80
[ 1S 0] Y PSSP 83

ETSI



3GPP TS 24.193 version 17.11.0 Release 17 7 ETSI TS 124 193 V17.11.0 (2025-07)

Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
In the present document, certain modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

NOTE 1: The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not
appear in Technical Reports.

NOTE 2: The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use
isavoided insofar as possible, and they are not used in a normative context except in adirect citation from
an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or
modifying the provisions of such areferenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

NOTE 3: The construction "may not" is ambiguous and is not used in normative elements. The unambiguous
constructions "might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
NOTE 4: The constructions "can" and "cannot” shall not to be used as substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

NOTE 5: The constructions "is' and "isnot" do not indicate requirements.
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1 Scope

The present document specifies the procedures for access traffic steering, switching and splitting (ATSSS) between the
UE and the network across one 3GPP access hetwork and one non-3GPP access network as specified in
3GPP TS 23.501 [2], 3GPP 23.502 [3], and 3GPP TS 23.316 [4].

The ATSSS can be supported over the access network where an MA PDU session can be established. The type of
access network includes NG-RAN and untrusted non-3GPP access network as specified in 3GPP TS 23.501 [2], trusted
non-3GPP access network, wireline access network and as specified in 3GPP TS 23.316 [4]. An MA PDU session
established by the UE can also simultaneously use one 3GPP access network connected to EPC and one non-3GPP
access network connected to 5GCN as specified in 3GPP TS 23.502 [3].

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

2] 3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[3] 3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[4] 3GPP TS 23.316: "Wireless and wireline convergence access support for the 5G System (5GS)".

[5] 3GPP TS 24.526: "UE policies for 5G System (5GS); Stage 3".

[6] 3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".

[7 3GPP TS 24.502: "Access to the 3GPP 5G System (5GS) via hon-3GPP access
networks, Stage 3".

[8] IETF RFC 8684: "TCP Extensions for Multipath Operation with Multiple Addresses’.

[9] IETF RFC 8803: "0-RTT TCP Convert Protocol".

[10] 3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS);
Stage 3".

[11] |EEE Std 802-2014: "IEEE Standard for Local and Metropolitan Area Networks: Overview and
Architecture”.

[12] |EEE 802.3-2018: "|EEE Standard for Ethernet".

[13] 3GPP TS 24.007: "Mobileradio interface signalling layer 3; General aspects'.

[14] 3GPP TS 33.501: "Security architecture and procedures for 5G system".

[15] 3GPP TS 37.324: "E-UTRA and NR; Service Data Adaptation Protocol (SDAP) specification".

[16] 3GPP TS 29.244: "Interface between the Control Plane and the User Plane Nodes; Stage 3".
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply. A term defined in the present document takes precedence over the definition of the same term, if any, in
3GPP TR 21.905 [1].

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.501 [2] apply:

M A PDU session
M easur ement assistance infor mation

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
3GPP TR 21.905 [1].

5G-RG 5G Residential Gateway
ATSSS Access Traffic Steering, Switching, Splitting
ATSSS-LL ATSSS Low-Layer
LADN Local AreaData Network
MA PDU Multi-Access PDU
MAI M easurement Assistance Information
MPTCP Multi-Path TCP Protocol
PDU Protocol Data Unit
PLR Packet Loss Rate
PMF Performance M easurement Function
QFI QoS Flow Identifier
RTT Round Trip Time
SA PDU Single-Access PDU
SDF Service Data Flow
UAD UE Assistance Data
UAT UE Assistance data Termination
UPF User Plane Function
URSP UE Route Selection Policy
4 General description
4.1 Introduction

ATSSS isan optional feature that can be supported by the UE and the 5GC network to route data traffic across 3GPP
access and non-3GPP access networks. An ATSSS capable UE establishes an MA PDU session supporting multi-access
connectivity over 3GPP access and non-3GPP access networks as described in clause 4.2. The ATSSS capable UE can
support ATSSS-LL and/or MPTCP steering functionality as described in clause 4.3, with associated steering modes, i.e.
active-standby, smallest delay, load balancing, priority based. The ATSSS capable UE indicates the steering
functionality and associated steering modes to the 5GC network.

When the ATSSS capable UE registersto aregistration area, it receives an indication from the AMF if the network
supports the ATSSS. The procedure for how the AMF indicates the UE about its ATSSS support is specified in

3GPP TS 24.501 [6]. The UE capable ATSSS and the network supporting ATSSS exchange access performance
measurements as described in clause 4.4. Clause 4.5 describes the traffic distribution over 3GPP access and non-3GPP
access networks. Clause 4.6 provides a description for interworking with EPS network. Clause 4.7 describes ATSSS
when the ATSSS capabl e UE is interconnected with EPS.

The architecture reference model for ATSSS support is described in clause 4.2.10 of 3GPP TS 23.501 [2].
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4.2 Multi-access PDU session

A PDU session supporting a multi-access PDU connectivity service isreferred to as multi-access PDU (MA PDU)
session. An MA PDU session isa PDU session which can use one 3GPP access network or one non-3GPP access
network at atime, or simultaneously one 3GPP access network and one non-3GPP access network as defined in
3GPPTS23.501[2].

An MA PDU session can be established when the UE is registered to the same PLMN over 3GPP access network and
non-3GPP access network or registered to different PLMNs over 3GPP access network and non-3GPP access network
respectively. A UE can initiate MA PDU session establishment when the UE is registered to a PLMN over both 3GPP
access network and non-3GPP access network, or only registered to one access network. Therefore, at any given time,
the MA PDU session can have user-plane resources established on both 3GPP access and non-3GPP access, or on one
access only (either 3GPP access or non-3GPP access), or can have no user-plane resources established on any access.

An ATSSS capable UE can establish an MA PDU session based on the URSP rules as defined in 3GPP TS 24.526 [5].
The following PDU session types are defined for an MA PDU session: |Pv4, IPv6, IPv4v6 and Ethernet.
NOTE 1: The unstructured PDU session type is not supported in this release of the specification.

NOTE 2: An MA PDU session using IPv6 multi-homing or uplink classifier is not specified in this release of the
specification.

MA PDU sessions for LADN are not supported.

4.3 Steering functionalities

An ATSSS capable UE can use a steering functionality to steer, switch and split the UL traffic across the 3GPP access
network and the non-3GPP access network as defined in clause 5.32.6 of 3GPP TS 23.501 [2]. An ATSSS capable
network can use the corresponding steering functionality for the DL traffic.

The UE and the network can support one or more of the following steering functionalities:

a) the MPTCP steering functionality operates above the IP layer. The UE and an associated MPTCP proxy
functionality in the UPF can communicate by using the MPTCP protocol; and

b) the ATSSS-LL steering functionality operates below the IP layer as a data switching function.

4.4 Support of access performance measurements

The ATSSS capable UE can perform access performance measurements to decide how to distribute traffic over 3GPP
access and non-3GPP access. The access performance measurements can be performed by using the QoS flow(s) of
default QoS rule. Based on the UE capability that the UE has indicated to the network, the access performance
measurements can also be performed by using the QoS flows of non-default QoS rules.

An ATSSS capable UE receives MAI from the SMF during the PDU session establishment procedure for an MA PDU
session as described in clause 5.32.5 of 3GPP TS 23.501 [2], during a network-regquested PDU session modification
procedure as specified in clause 6.3.2 of 3GPP TS 24.501 [6], during UE requested PDN connectivity procedure
according to clause 6.5.1 of 3GPP TS 24.301 [10] or during EPS bearer context modification procedure according to
clause 6.4.3 of 3GPP TS 24.301 [10]. The MAI can contain the addressing information of the PMF in the UPF, as well
as an indicator on whether access availability/unavailability reports need to be sent to the network. If the UE indicates
to the network the capability to perform the access performance measurements by using the QoS flows of non-default
QoS rules, the MAI can aso indicate to the UE that the performance measurement is for the QoS flows of non-default
QoS rules and therefore include a QoS flow list for which, the measurements are to be performed. The encoding of the
MAI is specified in clause 6.1.5.

An ATSSS capable UE that supports the MPTCP steering functionality can use the measurements available at the
MPTCP layer.

The following PMF protocol messages can be exchanged between the PMF in the UE and the PMF in the UPF:

a) messages for RTT measurements, only applicable for the ATSSS-LL steering functionality;
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b) messages for reporting access availability/unavailability by the UE to the UPF,
¢) messages for PLR measurements, only applicable for the ATSSS-LL steering functionality; or
d) messagesfor UAD provisioning ; or
€) messagesfor UAT.
An ATSSS capable UE does not apply the ATSSS rules to the PMF protocol messages.
The performance measurement function protocol procedures are specified with following procedures:
a) UE-initiated RTT measurement (see clause 5.4.3);
b) Network-initiated RTT measurement (see clause 5.4.4);
c) UE-initiated PLR measurement (see clause 5.4.6);
d) Network-initiated PLR measurement (see clause 5.4.7);
€) UE assistance data provisioning procedure (see clause 5.4.8);
f) The access availability/unavailability procedures (see clause 5.4.5); and

g) UE assistance data termination procedure (see clause 5.4.9).

4.5 Distribution of traffic across 3GPP access and non-3GPP
access networks

The UE can receive ATSSS rules during the PDU session establishment procedure for an MA PDU session or network-
requested PDU session modification procedure. The ATSSS rule ID and ATSSS rule operation for each rule is used to
add anew ATSSS rule, or to delete or update an existing ATSSS rule. The UE can distribute the UL traffic except for
the PMF protocol messages across the 3GPP access network and the non-3GPP access network according to the ATSSS
rules and other local conditions (such as network interface availability, signal loss conditions, user preferences, etc.).

NOTE: Onthe network side, the SMF configures relevant N4 rules according to the ATSSS control information
provided by the PCF for the UPF to distribute DL traffic across two access networks.

4.6 EPS interworking

In the network supporting N26 interface:

a) if the UE established an MA PDU session over non-3GPP access only, no EPS bearer identity can be assigned to
any QoS flow of the MA PDU session as specified in 3GPP TS 23.502 [3];

b) if the UE established an MA PDU session over 3GPP access and non-3GPP access and the user plane of the MA
PDU session over 3GPP accessiis released, the EPS bearer identity assigned for the MA PDU session can be
revoked as specified in 3GPP TS 23.502 [3];

¢) for aninter-system change from N1 mode to S1 mode:

1) if the UE established an MA PDU session over 3GPP access only, the UE follows the procedure as specified
inclause 6.1.4.1 of 3GPP TS 24.501 [6]; or

2) if the UE established an MA PDU session over 3GPP access and non-3GPP access, the UE follows the
procedure as specified in clause 6.1.4.1 of 3GPP TS 24.501 [6], and

A) if the MA PDU session is transferred to EPS as a PDN connection and the UE did not indicate its support
of establishing a PDN connection as the user plane resource of an MA PDU session during the MA PDU
session establishment procedure as specified in clause 6.4.1.2 of 3GPP TS 24.501 [6], the SMF can
initiate the network-requested PDU session rel ease procedure over non-3GPP access as specified in
clause 6.3.3.2 of 3GPP TS 24.501 [6] or perform alocal release of the MA PDU session. The UE
performsalocal release of the MA PDU session over 3GPP access and non-3GPP access;,
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NOTE 1: If the UE receives from the network a PDU SESSION RELEASE COMMAND message which indicates

to release the MA PDU session over non-3GPP access and the UE has already performed or is performing
alocal release of the MA PDU session, the error handling as specified in clause 6.3.3.6 of
3GPP TS 24.501 [6] is applied.

NOTE 2: The QoS flow(s) with EBI assigned over non-3GPP accessis also transferred to the corresponding PDN

connection.

B) if the MA PDU session istransferred to EPS as a PDN connection and the UE indicated its support of
establishing a PDN connection as the user plane resource of an MA PDU session during the MA PDU
session establishment procedure as specified in clause 6.4.1.2 of 3GPP TS 24.501 [6], the SMF can keep
the MA PDU session over non-3GPP access; or

C) if the MA PDU session is not transferred to EPS as a PDN connection and the SMF decides to move the
traffic of the MA PDU session from 3GPP access to non-3GPP access, the SMF can initiate the network-
requested PDU session modification procedure as specified in clause 6.3.2.2 of 3GPP TS 24.501 [6]; and

d) for aninter-system change from S1 mode to N1 mode, if the UE requests an MA PDU session or the related

URSP or UE local configuration does not mandate that the PDU session is established over a single access when
transferring the PDN connection to 3GPP access, the PDN connection can be converted by the network to an
MA PDU session viathe UE-requested PDU session modification procedure (see clause 5.2.5).

In the network not supporting N26 interface:

a) for aninter-system change from N1 mode to S1 mode, if the UE intends to transfer the MA PDU session to EPS

and the UE did not indicate its support of establishing a PDN connection as the user plane resource of an MA
PDU session during the MA PDU session establishment procedure as specified in clause 6.4.1.2 of

3GPP TS 24.501 [6], the UE follows the procedure as specified in clause 6.1.4.2 of 3GPP TS 24.501 [6] and
performs alocal release of the MA PDU session over 3GPP access and non-3GPP access. The SMF can initiate
the network-requested PDU session rel ease procedure over non-3GPP access as specified in clause 6.3.3.2 of
3GPP TS 24.501 [6] or perform alocal release of the MA PDU session;

NOTE 3: If the UE receives from the network a PDU SESSION RELEASE COMMAND message which indicates

to release the MA PDU session over non-3GPP access and the UE has already performed or is performing
alocal release of the MA PDU session, the error handling as specified in clause 6.3.3.6 of
3GPP TS 24.501 [6] is applied.

b) for aninter-system change from N1 mode to S1 mode, if the UE intendsto transfer the MA PDU session to EPS

©)

4.7

and the UE indicated its support of establishing a PDN connection as the user plane resource of an MA PDU
session during the MA PDU session establishment procedure as specified in clause 6.4.1.2 of

3GPP TS 24.501 [6], the UE follows the procedure as specified in clause 6.1.4.2 of 3GPP TS 24.501 [6] and
performs alocal release of the MA PDU session over 3GPP access. The SMF can keep the MA PDU session
over non-3GPP access; and

for an inter-system change from S1 mode to N1 mode, if the related URSP or UE local configuration does not
mandate that the PDU session is established over a single access, the UE can initiate the UE-requested PDU
session establishment procedure to request an MA PDU session (see clause 5.2.1) or to allow the PDU session to
be upgraded to an MA PDU session (see clause 5.2.6) when transferring the PDN connection to 5GS.

MA PDU session establishment with 3GPP access
connected to EPC and non-3GPP access connected to
5GCN

A UE can establish an MA PDU session via non-3GPP access connected to 5GCN and E-UTRAN EPC as specified in
clause 4.22.2.3 of 3GPP TS 23.502 [3].

When establishing a PDN connection via 3GPP access connected to EPS, the UE can indicate that the PDN connection
isto be used as a user-plane resource associated with:

a) anew MA PDU session; or

b) anexisting MA PDU session established in non-3GPP access connected to 5GCN.
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NOTE: "Non-3GPP access' isreplaced with "wireline access network" connected to 5GCN if the UE isthe 5G-
RG.

If the UE does not support Ethernet PDN type or the Ethernet PDN type is not supported in EPC, there are following
requirements:

a) the UE cannot establish a PDN connection as the user plane resource associated with a new MA PDU session of
Ethernet PDU session type; and

b) the UE can establish a PDN connection of non-1P PDN type as the user plane resource associated with an
existing MA PDU session of Ethernet PDU session type.

Clause 5.3 specifies the procedure of MA PDU session establishment with 3GPP access connected to EPC and non-
3GPP access connected to 5GCN.

5 ATSSS control procedures

5.1 Introduction

The ATSSS control procedures include:
a) multi-access PDU connectivity service procedures (see clause 5.2);
b) multi-access PDU connectivity over E-UTRAN and non-3GPP access network (see clause 5.3); and
c) performance measurement function protocol procedures (see clause 5.4).
In clause 5.2, multi-access PDU connectivity service procedures include following management procedures:
a) activation of multi-access PDU connectivity service;
b) re-activation of user-plane resources,
c) release of user-plane resources;
d) updating ATSSS parameters;
€) converting PDU session transferred from EPS to MA PDU session; and
f) PDU session establishment with network modification to MA PDU session.

In clause 5.3, the multi-access PDU connectivity procedures over E-UTRAN and non-3GPP access network are
specified.

In clause 5.4, performance measurement function protocol procedures are performed by exchanges of PMF protocol
messages between the PMF in a UE and the PMF in the UPF over the user plane. For MA PDU sessions of I1Pv4, IPv6,
or IPv4v6 PDU session type, the PMF protocol messages are transported using UDP. For MA PDU sessions of Ethernet
PDU session type, the PMF protocol messages are transported using Ethernet frames. The protocol stacks of the PMF
protocol are specified in clause 5.32.5.4 of 3GPP TS 23.501 [2].

5.2 Multi-access PDU connectivity service

5.2.1  Activation of multi-access PDU connectivity service

Activating multi-access PDU connectivity service refersto the establishment of user-plane resources on both 3GPP
access and non-3GPP access:

a) if the UE isregistered over both 3GPP access and non-3GPP access in the same PLMN, the UE shall initiate the
UE-requested PDU session establishment procedure as specified in clause 6.4.1.2 of 3GPP TS 24.501 [6] over a
selected access, either 3GPP access or non-3GPP access. Over which access to initiate this UE-requested PDU
session establishment procedure is UE implementation specific. When the UE receives the PDU SESSION
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ESTABLISHMENT ACCEPT message including the ATSSS container |E as specified in clause 6.4.1.3 of
3GPP TS 24.501 [6], the UE shall consider that the MA PDU session has been established and the user plane
resources are successfully established on the selected access. When the user plane resources are established on
the access other than the selected access (e.g. received lower layer indication in 3GPP access or established user
plane IPsec SA in untrusted non-3GPP access), the UE shall consider the user plane resources are established on
both;

NOTE: If the UE receives the PDU SESSION ESTABLISHMENT ACCEPT message including the ATSSS

b)

©)

container |E and fails to receive user plane resources established on the access other than the selected
access, upon an implementation specific timer expiry the UE re-initiates the UE-requested PDU session
establishment procedure over the access other than the selected access, in order to establish user plane
resources on the access other than the selected access.

if the UE is registered over both 3GPP access and non-3GPP access in different PLMNSs, the UE shall initiate the
UE-requested PDU session establishment procedure as specified in clause 6.4.1.2 of 3GPP TS 24.501 [6] over
3GPP access and non-3GPP access sequentially. Over which access to first initiate the UE-requested PDU
session establishment procedure is UE implementation specific. When the UE receives the PDU SESSION
ESTABLISHMENT ACCEPT message including the ATSSS container |E as specified in clause 6.4.1.3 of

3GPP TS 24.501 [6] over the selected access, the UE shall consider that the MA PDU session has been
established and the user plane resources of the MA PDU session on this access are successfully established. The
UE shall then initiate the UE-regquested PDU session establishment procedure with the same PDU session ID, as
specified in clause 6.4.1.2 of 3GPP TS 24.501 [6] over the other access, in order to establish user plane resources
on the other access for the MA PDU session. If the UE receives the PDU SESSION ESTABLISHMENT
ACCEPT message as specified in clause 6.4.1.3 of 3GPP TS 24.501 [6] over the other access, the UE shall
consider that the user plane resources of the MA PDU session have been established on both 3GPP access and
non-3GPP access; or

if the UE isregistered to aPLMN over only one access, either 3GPP access or non-3GPP access, the UE shall
initiate the UE-requested PDU session establishment procedure as specified in clause 6.4.1.2 of

3GPP TS 24.501 [6] over this access. When the UE receives the PDU SESSION ESTABLISHMENT ACCEPT
message including the ATSSS container |E as specified in clause 6.4.1.3 of 3GPP TS 24.501 [6] over the access,
the UE shall consider that the MA PDU session has been established and the user plane resources of the MA
PDU session on this access are successfully established. When the UE at alater point in time registers over the
other access, either in the same PLMN or in adifferent PLMN, the UE shall initiate the UE-requested PDU
session establishment procedure with the same PDU session ID as specified in clause 6.4.1.2 of

3GPP TS 24.501 [6] over the other access in order to establish user plane resources on the other access for the
MA PDU session. If the UE receives the PDU SESSION ESTABLISHMENT ACCEPT message as specified in
clause 6.4.1.3 of 3GPP TS 24.501 [6] over the other access, the UE shall consider that the user plane resources of
the MA PDU session have been established over both 3GPP access and hon-3GPP access.

If the UE isin the non-allowed area, the UE shall not initiate a PDU session establishment procedure for an MA PDU
session over the 3GPP access. It may still initiate a PDU session establishment procedure for an MA PDU session over
the non-3GPP access other than wireline access network, however the network shall not establish user plane resources
for the 3GPP accessif the UE isin the non-allowed area. The handling of non-allowed area when using wireline access
isdescribed in 3GPP TS 23.316 [4].

5.2.2 Re-activation of user-plane resources

In order to re-establish the user-plane resources of an MA PDU session:

a) if the UE requests re-establishment of the user-plane resources of the MA PDU session over 3GPP access which

were released, the UE shall include the Uplink data status | E indicating the related MA PDU session,

1) inthe REGISTRATION REQUEST message when the registration procedure for mobility and periodic
registration update is initiated by the UE over 3GPP access as specified in clause 5.5.1.3.2 of
3GPP TS 24.501 [6]; or

2) inthe SERVICE REQUEST message when the service request procedure initiated by the UE over 3GPP
access as specified in clause 5.6.1.2 of 3GPP TS 24.501 [6];

b) if the UE requests re-establishment of the user-plane resources of the MA PDU session over non-3GPP access

which were released and the UE isin 5GMM-CONNECTED mode over non-3GPP access, the UE shall include
the Uplink data status | E indicating the related MA PDU session,
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1) inthe REGISTRATION REQUEST message when the registration procedure for mobility registration update
isinitiated by the UE over non-3GPP access as specified in clause 5.5.1.3.2 of 3GPP TS 24.501 [6]; or

2) inthe SERVICE REQUEST message when the service request procedure initiated by the UE over non-3GPP
access as specified in clause 5.6.1.2 of 3GPP TS 24.501 [6];

c) if the UE requests re-establishment of the user-plane resources of the MA PDU session over non-3GPP access
which were released and the UE isin 5GMM-IDLE mode over non-3GPP access,

1) for untrusted non-3GPP access, the UE shall perform the procedure as specified in clause 7.3 of
3GPP TS 24.502 [ 7] and include the Uplink data status | E indicating the related MA PDU session in the
SERVICE REQUEST message when the service request procedure initiated by the UE over non-3GPP
access as specified in clause 5.6.1.2 of 3GPP TS 24.501 [6]; or

2) for trusted non-3GPP access, the UE shall perform the procedures as specified in clause 7.3A of
3GPP TS 24.502 [ 7] and include the Uplink data status | E indicating the related MA PDU session in the
SERVICE REQUEST message when the service request procedure initiated by the UE over non-3GPP
access as specified in clause 5.6.1.2 of 3GPP TS 24.501 [6]; and

d) if the network requests re-establishment of the user-plane resources of the MA PDU session, the UE shall initiate
the service request procedure by sending a SERVICE REQUEST message to the AMF upon receipt of the
paging request as specified in clause 5.6.1.2 of 3GPP TS 24.501 [6] or shall follow the procedure specified in
clause 5.6.3 of 3GPP TS 24.501 [6] upon receipt of aNOTIFICATION message.

If the UE isin the non-allowed area, the UE shall not request re-establishment of the user plane resources of the MA
PDU session for the 3GPP access. It may still request re-establishment of the user plane resources of the MA PDU
session for the non-3GPP access.

5.2.3 Release of user-plane resources
In order to release the MA PDU session:

a) the SMF shall initiate the network-requested PDU session release procedure as specified in clause 6.3.3.2 of
3GPP TS 24.501 [6] over 3GPP access or non-3GPP access, by sending the PDU SESSION RELEASE
COMMAND message to the UE. Over which access to initiate this network-requested PDU session release
procedure is SMF implementation specific; or

b) the UE shall initiate the UE-requested PDU session release procedure as specified in clause 6.4.3.2 of
3GPP TS 24.501 [6] over 3GPP access or non-3GPP access by sending the PDU SESSION RELEASE
REQUEST message to the network. Over which access to initiate this UE-regquested PDU session release
procedure is UE implementation specific.

When the UE receives the PDU SESSION RELEASE COMMAND message, the UE shall behave as specified in
3GPP TS 24.501 [6] clause 6.3.3.3.

In order to release the MA PDU session's user-plane resources on either 3GPP access or non-3GPP access, the SMF
shall initiate the network-requested PDU session release procedure as specified in clause 6.3.3.2 of 3GPP TS 24.501 [6]
over 3GPP access or non-3GPP access, by sending the PDU SESSION RELEASE COMMAND message with the
Access type | E indicating of which access the user-plane resources are released to the UE, e.g. when the AMF indicates
to the SMF that the UE is deregistered over an access or when S-NSSAI of the MA PDU session is hot in the Allowed
NSSAI over an access. Over which access to initiate this network-requested PDU session release procedure is SMF
implementation specific. When the UE receives the PDU SESSION RELEASE COMMAND message, the UE shall
behave as specified in 3GPP TS 24.501 [6] clause 6.3.3.3, and consider that the user plane resources of the MA PDU
session have been released on the access indicated in the Access type | E.

5.2.4 Updating ATSSS parameters

An SMF may update ATSSS parameters, i.e. the ATSSS rules, and the MAI, according to the procedure for the
network-requested PDU session modification as specified in clause 6.3.2 of 3GPP TS 24.501 [6] over 3GPP access
network or non-3GPP access network. The ATSSS rules may be individually added, deleted or updated using the
ATSSSrule ID and ATSSS rule operation. The SMF may change the access network over which the traffic of the GBR
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QoS flow istransmitted by updating the UE's ATSSS rules. The SMF may change the QoS flows over which access
performance measurements may be performed by updating the MAL.

5.2.5  Converting PDU session transferred from EPS to MA PDU session

When an ATSSS capable UE has transferred a PDN connection from S1 mode to N1 mode in the network supporting
N26 interface and the related URSP or UE local configuration does not mandate the PDU session shall be established
over asingle access:

a) if the UE isregistered over both 3GPP access and non-3GPP access in the same PLMN, and the S-NSSAI
associated with the PDU session over 3GPP accessisincluded in the allowed NSSAI of non-3GPP access, the
UE may initiate the UE-requested PDU session modification procedure by sending the PDU SESSION
MODIFICATION REQUEST message including 5GSM capability |E over 3GPP access as specified in
clause 6.4.2.2 of 3GPP TS 24.501 [6]. The UE may set the Request type | E to either:

1) "modification request” and include the MA PDU session information | E set to "MA PDU session network
upgrade is allowed" as defined in clause 9.11.3.31A of 3GPP TS 24.501 [6]; or

2) "MA PDU request”

inthe UL NAS TRANSPORT message as specified in clause 8.2.10 of 3GPP TS 24.501 [6]. When the UE
receives the PDU SESSION MODIFICATION COMMAND message including the ATSSS container |E as
specified in clause 6.4.2.3 of 3GPP TS 24.501 [6], the UE shall consider that the requested PDU session was
converted by the network to an MA PDU session and the user plane resources are successfully established on
3GPP access. When the user plane resources are established on the non-3GPP access (e.g., received established
user plane IPsec SA in untrusted non-3GPP access), the UE shall consider the user plane resources are
established on both accesses,

NOTE: If the UE receivesthe PDU SESSION MODIFICATION COMMAND message including the ATSSS
container |E and fails to receive user plane resources established on the non-3GPP access, upon an
implementation specific timer expiry the UE initiates the UE-requested PDU session establishment
procedure over the non-3GPP access, in order to establish user plane resources on the non-3GPP access.

b) if the UE isregistered over both 3GPP access and non-3GPP accessin different PLMNs, the UE may initiate the
UE-requested PDU session modification procedure by sending the PDU SESSION MODIFICATION
REQUEST message including 5GSM capability |E over 3GPP access as specified in clause 6.4.2.2 of
3GPP TS 24.501 [6]. The UE may set the Request type | E to either:

1) "modification request" and include the MA PDU session information | E set to "MA PDU session network
upgrade is allowed" as defined in clause 9.11.3.31A of 3GPP TS 24.501 [6]; or

2) "MA PDU request"

inthe UL NAS TRANSPORT message as specified in clause 8.2.10 of 3GPP TS 24.501 [6]. When the UE
receives the PDU SESSION MODIFICATION COMMAND message including the ATSSS container |IE as
specified in clause 6.4.2.3 of 3GPP TS 24.501 [6], the UE shall consider that the requested PDU session was
converted by the network to an MA PDU session and the user plane resources are successfully established on
3GPP access. The UE shall then initiate the UE-requested PDU session establishment procedure with the same
PDU session ID, as specified in clause 6.4.1.2 of 3GPP TS 24.501 [6] over non-3GPP access, in order to
establish user plane resources on the other access for the MA PDU session; or

c) if the UE isregistered over 3GPP access only, the UE may initiate the UE-requested PDU session modification
procedure by sending the PDU SESSION MODIFICATION REQUEST message including 5GSM capability 1E
over 3GPP access as specified in clause 6.4.2.2 of 3GPP TS 24.501 [6], The UE may set the Request type |E to
either:

1) "modification request” and include the MA PDU session information | E set to "MA PDU session network
upgrade is allowed" as defined in clause 9.11.3.31A of 3GPP TS 24.501 [6]; or

2) "MA PDU request”

inthe UL NAS TRANSPORT message as specified in clause 8.2.10 of 3GPP TS 24.501 [6]. When the UE
receives the PDU SESSION MODIFICATION COMMAND message including the ATSSS container |1E as
specified in clause 6.4.2.3 of 3GPP TS 24.501 [6], the UE shall consider that the requested PDU session was
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converted by the network to an MA PDU session and the user plane resources are successfully established on
3GPP access. When the UE at alater point in time registers over the non-3GPP access, either in the same PLMN
or inadifferent PLMN, the UE shall initiate the UE-requested PDU session establishment procedure with the
same PDU session ID as specified in clause 6.4.1.2 of 3GPP TS 24.501 [6] over non-3GPP accessin order to
establish user plane resources on non-3GPP access for the MA PDU session.

5.2.6 PDU session establishment with network modification to MA PDU

session

When an ATSSS capable UE establishes anew PDU session and the related URSP or UE local configuration does not
mandate the PDU session shall be established over a single access:

a)

if the UE is registered over both 3GPP access and non-3GPP access in the same PLMN and the UE initiates the
UE-requested PDU session establishment procedure over a selected access, either 3GPP access or non-3GPP
access, the UE may include the MA PDU session information |E in the UL NAS TRANSPORT message and set
the IE to "MA PDU session network upgrade is allowed" as defined in clause 9.11.3.31A of

3GPP TS 24.501 [6]. When the UE receives the PDU SESSION ESTABLISHMENT ACCEPT message
including the AT SSS container | E as specified in clause 6.4.1.3 of 3GPP TS 24.501 [6], the UE shall consider
that the requested PDU session is established as an MA PDU session and the user plane resources are
successfully established on the selected access. When the user plane resources are established on the access other
than the selected access (e.g. received lower layer indication in 3GPP access or established user plane IPsec SA
in untrusted non-3GPP access), the UE shall consider the user plane resources are successfully established on
both accesses;

NOTE: If the UE receives the PDU SESSION ESTABLISHMENT ACCEPT message including the ATSSS

b)

c)

container |E and fails to receive user plane resources established on the access other than the selected access,
upon an implementation specific timer expiry the UE re-initiates the UE-requested PDU session establishment
procedure over the access other than the selected access, in order to establish user plane resources on the access
other than the selected access.

if the UE is registered over both 3GPP access and non-3GPP access in different PLMNs and the UE initiates the
UE-requested PDU session establishment procedure over 3GPP access or non-3GPP access, the UE may include
the MA PDU session information |E in the UL NAS TRANSPORT message and shall set the IE to "MA PDU
session network upgrade is allowed" as defined in clause 9.11.3.31A of 3GPP TS 24.501 [6]. When the UE
receives the PDU SESSION ESTABLISHMENT ACCEPT message including the ATSSS container |E as
specified in clause 6.4.1.3 of 3GPP TS 24.501 [6] over the access, the UE shall consider that the requested PDU
session is established asan MA PDU session and the user plane resources are established on this access. The UE
shall then initiate the UE-requested PDU session establishment procedure with the same PDU session ID, as
specified in clause 6.4.1.2 of 3GPP TS 24.501 [6] over the other access, in order to establish user plane resources
on the other access for the MA PDU session. If the UE receives the PDU SESSION ESTABLISHMENT
ACCEPT message including the ATSSS container |E as specified in clause 6.4.1.3 of 3GPP TS 24.501 [6] over
the other access, the UE shall consider that the user plane resources of the MA PDU session have been
established on both 3GPP access and non-3GPP access; or

if the UE isregistered to aPLMN over only one access, either 3GPP access or non-3GPP access, and the UE
requests to establish a PDU session over this access, the UE may include the MA PDU session information IE in
the UL NAS TRANSPORT message and shall set the |E to "MA PDU session network upgrade is allowed" as
defined in clause 9.11.3.31A of 3GPP TS 24.501 [6]. When the UE receives the PDU SESSION
ESTABLISHMENT ACCEPT message including the ATSSS container |E as specified in clause 6.4.1.3 of
3GPP TS 24.501 [6] over the access, the UE shall consider that the requested PDU session is established as an
MA PDU session and the user plane resources are established on this access. When the UE at alater point in
time registers over the other access, either in the same PLMN or in adifferent PLMN, the UE shall initiate the
UE-requested PDU session establishment procedure with the same PDU session ID as specified in clause 6.4.1.2
of 3GPP TS 24.501 [6] over the other accessin order to establish user plane resources on the other access for the
MA PDU session. If the UE receives the PDU SESSION ESTABLISHMENT ACCEPT message including the
ATSSS container |E as specified in clause 6.4.1.3 of 3GPP TS 24.501 [6] over the other access, the UE shall
consider that the user plane resources of the MA PDU session have been established on both 3GPP access and
non-3GPP access.
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5.3 Multi-access PDU connectivity over E-UTRAN and non-
3GPP access network

5.3.0 General

If the UE supports MA PDU session and procedures for PDN connection establishment as specified in
3GPP TS 24.301 [10], then the UE shall also support handling as described in clauses 5.3.1 and 5.3.2.

NOTE: ThePDN connection established as a user plane resource of an MA PDU session is not applicable for
CloT EPS optimizationsin this release of specification.

5.3.1 UE establishing a PDN connection as a user-plane resource of an
MA PDU session to be established

In order to establish aPDN connection as a user-plane resource of an MA PDU session to be established, the UE shall
initiate the UE requested PDN connectivity procedure according to 3GPP TS 24.301 [10].

Inthe PDN CONNECTIVITY REQUEST message or, when applicable, in the ESM INFORMATION RESPONSE
message, of the UE requested PDN connectivity procedure:

a) the UE shall set the request type to "initial request” as specified in 3GPP TS 24.301 [10];

NOTE: According to 3GPP TS 24.301 [10], a newly generated PDU session ID isincluded in the protocol
configuration options | E or the extended protocol configuration options |E of the PDN CONNECTIVITY
REQUEST message with the request type "initial request".

b) the UE shall set the PDN Type IE to "IPv4", "IPv6", "IPv4v6" or "Ethernet"; and

¢) inthe protocol configuration options or extended protocol configuration options |E of the PDN
CONNECTIVITY REQUEST message, the UE shall include the ATSSS request PCO parameter. In the ATSSS
request PCO parameter:

1) if the UE supports ATSSS Low-Layer functionality with any steering mode as specified in clause 5.32.6 of
3GPP TS 23.501 [2], the UE shall set the ATSSS-ST field to "ATSSS Low-Layer functionality with any
steering mode supported”;

2) if the UE supports MPTCP functionality with any steering mode and ATSSS-LL functionality with only
active-standby steering mode as specified in clause 5.32.6 of 3GPP TS 23.501 [2], the UE shall set the
ATSSS-ST field to "MPTCP functionality with any steering mode and ATSSS-LL functionality with only
active-standby steering mode supported”; or

3) if the UE supports MPTCP functionality with any steering mode and ATSSS-LL functionality with any
steering mode as specified in clause 5.32.6 of 3GPP TS 23.501 [2], the UE shall set the ATSSS-ST field to
"MPTCP functionality with any steering mode and ATSSS-LL functionality with any steering mode
supported".

Upon receipt of an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message of a default EPS bearer
context activation procedure as a response to the PDN CONNECTIVITY REQUEST message as specified in

3GPP TS 24.301[10], the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message containing the
extended protocol configuration options |E with the ATSSS response with the length of two octets PCO parameter:

a) the UE shall consider that the MA PDU session is established based on parameters from the default EPS bearer
context of the PDN connection, as follows:

1) the PDN type of the default EPS bearer context shall be mapped to the PDU session type of the MA PDU
session as follows:

i) if the PDN typeis"IPv4", the PDU session typeisset to "IPv4";
ii) if the PDN typeis"IPv6", the PDU session typeis set to "IPv6";

iii) if the PDN typeis"IPv4v6", the PDU session typeis set to "IPv4v6"; or
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iv) if the PDN typeis"Ethernet", the PDU session typeis set to "Ethernet";
2) the PDN address of the default EPS bearer context shall be mapped to PDU address of the MA PDU session;
3) the APN of the default EPS bearer context shall be mapped to the DNN of the MA PDU session;

4) the PDU session identity of the MA PDU session shall be set to the PDU session identity included by the UE
in the Protocol configuration options | E or Extended protocol configuration options IE in the PDN
CONNECTIVITY REQUEST message;

5) the S-NSSAI of the MA PDU session shall be set to the SINSSAI included by the network in the Protocol
configuration options |E or Extended protocol configuration options |E inthe ACTIVATE DEFAULT EPS
BEARER REQUEST message, if the PDN connection is a non-emergency PDN connection;

6) the SSC mode of the MA PDU session shall be set to "SSC mode 1";
7) state of the PDU session shall be set to PDU SESSION ACTIVE; and

8) the ESM cause of the default EPS bearer context, if any, shall be mapped to the 5GSM cause of the MA PDU
session as follows:

i) if the ESM causeis#50 "PDN type IPv4 only allowed", the 5GSM cause of the MA PDU session is set to
#50 "PDU session type IPv4 only allowed"; or

ii) if the ESM causeis#51 "PDN type IPv6 only allowed", the 5GSM cause of the MA PDU session is set to
#51 "PDU session type IPv6 only allowed";

and that the PDN connection is established as a user-plane resource of the MA PDU session;

b) if the network steering functionalities information isincluded in the ATSSS response with the length of two
octets PCO parameter, the UE shall use the network steering functionalities information; and

¢) if the measurement assistance information isincluded in the ATSSS response with the length of two octets PCO
parameter, the UE shall use the measurement assistance information.

Upon receipt of:

a) aPDN CONNECTIVITY REJECT message as aresponse to the PDN CONNECTIVITY REQUEST message as
specified in 3GPP TS 24.301 [10]; or

b) an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message of adefault EPS bearer context
activation procedure as aresponse to the PDN CONNECTIVITY REQUEST message as specified in
3GPP TS 24.301 [10] without the extended protocol configuration options |E containing the ATSSS response
with the length of two octets PCO parameter;

the UE shall consider that the MA PDU session is not established and the PDN connection is not established as a user-
plane resource of the MA PDU session.

5.3.2 UE establishing a PDN connection as a user-plane resource of an
already established MA PDU session

In order to establish a PDN connection as a user-plane resource of an already established MA PDU session, the UE
shall initiate the UE requested PDN connectivity procedure according to 3GPP TS 24.301 [10].

Inthe PDN CONNECTIVITY REQUEST message or, when applicable, in the ESM INFORMATION RESPONSE
message, of the UE requested PDN connectivity procedure:

a) the UE shall set the request type to "handover” as specified in 3GPP TS 24.301 [10];

NOTE 1: Accordingto 3GPP TS 24.301 [10], the PDU session ID of the already established MA PDU session is
included in the protocol configuration options | E or the extended protocol configuration options | E of the
PDN CONNECTIVITY REQUEST message with the request type "handover".

b) the UE shall set the PDN Type IE to "IPv4", "IPv6", "IPv4ve", "Ethernet" or "non-1P"; and
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NOTE 2: If the UE does not support Ethernet PDN type or the Ethernet PDN type is not supported in EPC, the UE
sets "non-IP" PDN type when the established MA PDU session is Ethernet PDU session type.

¢) inthe protocol configuration options or extended protocol configuration options |E, the UE shall include the
ATSSS request PCO parameter.

Upon receipt of the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message of a default EPS bearer
context activation procedure as aresponse to the PDN CONNECTIVITY REQUEST message as specified in

3GPP TS 24.301 [10], the UE shall consider that the PDN connection is established as a user-plane resource of the MA
PDU session.

Upon receipt of a PDN CONNECTIVITY REJECT message as specified in 3GPP TS 24.301 [10], the UE shall
consider that the PDN connection is not established as a user-plane resource of the MA PDU session.

5.3.3 Re-activation of user-plane resources
For an MA PDU session with a PDN connection established as a user-plane resource:
a) if the UE in EMM-IDLE mode has pending user data to be sent over the PDN connection, the UE shall:

1) set the"active" flag in the EPS update type |E in the TRACKING AREA UPDATE REQUEST message
when the normal and periodic tracking area updating procedure isinitiated by the UE as specified in
clause 5.5.3.2.2 of 3GPP TS 24.301 [10]; or

2) initiate service request procedure as specified in clause 5.6.1.2.1 of 3GPP TS 24.301 [10];

b) if the UE requests re-establishment of the user-plane resources of the MA PDU session over non-3GPP access
which were established but released, the UE shall initiate registration procedure for mobility registration update
or service request procedure as specified in clause 5.2.2 bullets b) and c); or

¢) if the UE isin EMM-IDLE mode and the network has pending user data to be sent over the PDN connection, the
UE shall initiate the service request procedure by sending a SERVICE REQUEST message to the MME upon
receipt of the paging request as specified in clause 5.6.1.2.1 of 3GPP TS 24.301 [10].

5.34 Release of user-plane resource(s)
In order to release an MA PDU session which has a PDN connection established as a user-plane resource:
a) to release the PDN connection established as a user-plane resource of the MA PDU session:
1) the network shall:

i) initiate the network initiated detach procedure as specified in clause 5.5.2.3 of 3GPP TS 24.301 [10] by
sending the DETACH REQUEST message to the UE if EMM-REGISTERED without PDN connectionis
not supported by the UE and the MME and the PDN connection is the last PDN connection; or

ii) initiate the EPS bearer context deactivation procedure as specified in clause 6.4.4 of 3GPP TS 24.301 [10]
by sending the DEACTIVATE EPS BEARER CONTEXT REQUEST message to the UE if EMM-
REGISTERED without PDN connection is supported by the UE and the MME or the PDN connection is
not the last PDN connection; or

2) theUE shall:

i) initiate the UE initiated detach procedure as specified in clause 5.5.2.2 of 3GPP TS 24.301 [10] by
sending the DETACH REQUEST message to the network if EMM-REGISTERED without PDN
connection is not supported by the UE and the MME and the PDN connection is the last PDN connection;
or

ii) initiate the UE requested PDN disconnect procedure as specified in clause 6.5.2 of 3GPP TS 24.301 [10]
by sending the PDN DISCONNECT REQUEST message to the network if EMM-REGISTERED without
PDN connection is supported by the UE and the MME or the PDN connection is not the last PDN
connection; and

b) to release the user-plane resources, if any, established on non-3GPP access of the MA PDU session:
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1) the network shall initiate the network-requested PDU session release procedure as specified in clause 6.3.3.2
of 3GPP TS 24.501 [6] by sending the PDU SESSION RELEASE COMMAND message with the Access
type IE indicating "Non-3GPP access" or without including the Accesstype | E to the UE; or

2) the UE shall initiate the UE-requested PDU session release procedure as specified in clause 6.4.3.2 of
3GPP TS 24.501 [6] by sending the PDU SESSION RELEASE REQUEST message to the network.

5.3.5 Updating ATSSS parameters

A PGW-C+SMF may update ATSSS parameters as specified in clause 5.2.4 and include the updated MALI in the
extended protocol configuration options |E with the ATSSS response with the length of two octets PCO parameter. The
updated MAL in the extended protocol configuration options | E with the AT SSS response with the length of two octets
PCO parameter is sent to the UE during the EPS bearer context modification according to clause 6.4.3 of

3GPP TS 24.301 [10].

5.3.6  A/Gb mode or lu mode Interworking

Upon inter-system change from S1 mode to A/Gb mode or lu mode, for a PDN connection which was established as a
user-plane resource of an MA PDU session:

a) if the SM activates a PDP context using parameters from the default EPS bearer context of the PDN connection
as specified clause 6.1.4 of 3GPP TS 24.301 [10]:

1) the SMF caninitiate the network-requested PDU session rel ease procedure over non-3GPP access as
specified in clause 6.3.3.2 of 3GPP TS 24.501 [6] if the user plane resources are established on non-3GPP
access for thisMA PDU session, or perform alocal release of the MA PDU session; and

2) the UE performsalocal release of the MA PDU session.

NOTE 1: If the UE receives from the network a PDU SESSION RELEASE COMMAND message which indicates
to release the MA PDU session over non-3GPP access and the UE has already performed or is performing
alocal release of the MA PDU session, the error handling as specified in clause 6.3.3.6 of
3GPP TS 24.501 [6] is applied.

NOTE 2: If the SM does not activate a PDP context using parameters from the default EPS bearer context of the
PDN connection and the user plane resources are established on non-3GPP access for this MA PDU
session, the SMF initiates the network-requested PDU session modification procedure as specified in
clause 6.3.2.2 of 3GPP TS 24.501 [6] over non-3GPP accessif the SMF decides to move the traffic of the
MA PDU session to non-3GPP access, or the SMF initiates the network-requested PDU session release
procedure as specified in clause 6.3.3.2 of 3GPP TS 24.501 [6] over non-3GPP access without including
the Accesstype |E or with the Access type IE indicating "Non-3GPP access'.

53.7 Abnormal cases in the UE
The following abnormal cases can be identified:

a) For an MA PDU session already established over non-3GPP access, upon receipt of the ACTIVATE DEFAULT
EPS BEARER CONTEXT REQUEST message, if any of the following conditionsis not fulfilled:

1) the"PDN typevalue" of the PDN address IE is set to
i) "IPv4" and the stored PDU session type of the MA PDU session is set to "I1Pv4";
ii) "IPv6" and the stored PDU session type of the MA PDU session is set to "IPv6";
iii) "IPv4v6" and the stored PDU session type of the MA PDU session is set to "1Pv4v6e"; or
iv) "Ethernet" and the stored PDU session type of the MA PDU session is set to "Ethernet";

2) the PDN addressin"PDN address information” of the PDN address |E is the same as the stored PDU address
of the MA PDU session;

3) the stored selected SSC mode of the MA PDU session is set to "SSC mode 1";
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4) the ESM cause IEis:
i) not included and there is no stored 5GSM cause of the MA PDU session;

ii) setto#50"PDN type IPv4 only allowed" and the stored 5GSM cause of the MA PDU sessionis set to
#50 "PDU session type IPv4 only allowed";

iii) set to #51 "PDN type IPv6 only allowed" and the stored 5GSM cause of the MA PDU session is set to
#51 "PDU session type IPv6 only allowed"; or

iv) set to #52 "single address bearers only alowed" and there is no stored 5GSM cause of the MA PDU
session;

5) the S-NSSAI isincluded by the network in the Protocol configuration options |E or Extended protocol
configuration options |E and is the same as the stored S-NSSAI value of the MA PDU session; and

6) the APN mapsto the same DNN as the stored DNN of the MA PDU session;

the UE shall send ACTIVATE DEFAULT EPS BEARER CONTEXT REJECT message to the network as
specified in clause 6.4.1.4 of 3GPP TS 24.301 [10], may perform alocal release of the MA PDU session and the
registration procedure for mobility and periodic registration update with a REGISTRATION REQUEST
message including the PDU session status | E over non-3GPP access.

5.4 Performance measurement function (PMF) protocol (PMFP)
procedures

54.1 General

Performance measurement function protocol (PMFP) procedures are performed between a performance measurement
function (PMF) inaUE and aPMF in the UPF.

The following UE-initiated PM FP procedures are specified:
a) UE-initiated RTT measurement procedure; and
b) access availability or unavailability report procedure;
¢) UE-initiated PLR measurement procedure;
d) UE assistance data provisioning procedure; and
€) UE assistance data termination procedure.
The following UPF-initiated PMFP procedures are specified:
a) UPF-initiated RTT measurement procedure; and
b) UPF-initiated PLR measurement procedure.
The UE-initiated PM FP procedures and the UPF-initiated PMFP procedures can be performed:

a) onthe user plane of an MA PDU session via either 3GPP access or non-3GPP accessin 5GS if the MAI is
provided to the UE during establishment of the MA PDU session; or

b) on the user plane of the PDN connection established as the user plane resource of an MA PDU session via 3GPP
access in EPS or the user plane of the MA PDU session via non-3GPP access in 5GS as specified in clause 5.3.

PMFP messages are transported in an | P packet or an Ethernet frame according to clause 5.3.2.

If the UE supports performance measurement function protocol procedures for the QoS flow of a non-default QoS rule,
the UE indicates its "access performance measurements per QoS flow" capability as defined in clause 9.11.4.1 of
3GPP TS 24.501 [6] to the SMF. If the SMF determines that PMFP using the QoS flow of the non-default QoSruleis
applied to the MA PDU session for the UE, the SMF provides the UE with the MAI including alist of QoS flows over
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which access performance measurements may be performed. The UE performsthe RTT measurement procedure or the
PLR measurement procedure over the QoS flow(s) asindicated in the received MAI.

NOTE 1: Inthisrelease of the specification, for the PDN connection established as a user-plane resource of an MA
PDU session, the PMFP procedures are only performed over the default EPS bearer of the PDN
connection.

If the UPF receives the indication from the SMF that the performance measurement is for QoS flow(s) of the non-
default QoS rule, the UPF performs the RTT measurement procedure or the PLR measurement procedure over the QoS
flow(s) of non-default QoS rule asindicated by the SMF. Otherwise, the UPF performs the RTT measurement
procedure or the PLR measurement procedure over the QoS flow of the default QoS rule

PMFP messages, transported between the UE and the UPF over one (or more) QoS flows of a non-default QoSrule, are
specified in clause 5.4.2.1.3.

PMFP messages transported between the UE and the UPF (and vice versa) are protected using the security mechanisms
protecting the user data packets transported over NG-RAN or non-3GPP access connected to the 5GCN and over the N3
and N9 reference points, are specified in 3GPP TS 33.501 [14]. A PMFP-specific security mechanismis not specified.

NOTE 2: Even though transport of PMFP messages between the UE and the UPF is protected, a compromised UE
can send false or incorrect PM FP messages.

PMFP isastandard L3 protocol according to 3GPP TS 24.007 [13], PMFP messages are standard L3 messages
according to 3GPP TS 24.007 [13] and error behaviour specified for L3 protocol in according to 3GPP TS 24.007 [13]
applies for PMFP.

The access availability or unavailability report procedure is only performed over the QoS flow of the default QoS rule,
or over the default EPS bearer of the PDN connection established as a user-plane resource.

5.4.2 Elementary procedures for PMFP

5421 PMFP message transport

54211 PMFP message transport in IPv4, IPv6 or IPv4v6 PDU session
In order to send a PM FP message over an access of an MA PDU session of |Pv4, IPv6 or IPv4v6 PDU session type:

a) if the UE obtained IPv4 address for the PDU session and the received measurement assistance information
contains an 1Pv4 address of the PMF in the UPF, the UE shall create a UDP/IPv4 packet. In the UDP/IPv4
packet, the UE:

1) shal set the data octets field to the PMFP message;
2) shall set the source port field to the UDP port of the PMF in the UE;

3) shall set the destination port field to the UDP port of the PMF in the UPF associated with the access of the
MA PDU session indicated in the received measurement assi stance information according to the target QoS
flow which is used to transport the PMFP message:

A) if the target QoS flow is the QoS flow of the default QoS rule, the destination UDP port field is set to the
value of:

- the"PMF 3GPP port" as specified in figure 6.1.5.2-1 for the PMFP message to be transported over
3GPP access; or

- the"PMF non-3GPP port" as specified in figure 6.1.5.2-1 for the PMFP message to be transported
over non-3GPP access, and

B) if the target QoS flow isa QoS flow of the non-default QoS rule, the destination UDP port field is set to
the value of:

- the"PMF 3GPP port" of the corresponding QoS flow as specified in figure 6.1.5.2-4 for the PMFP
message to be transported over 3GPP access; or
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b)

- the"PMF non-3GPP port" of the corresponding QoS flow as specified in figure 6.1.5.2-4 for the PMFP
message to be transported over non-3GPP access;

4) shall set the source addressfield to the IPv4 address of the UE; and

5) shall set the destination address field to the I Pv4 address of the PMF in the UPF as specified in figure 6.1.5.2-
1, included in the received measurement assi stance information; or

if the UE obtained IPv6 prefix for the PDU session, generated an |Pv6 address for the PMF in the UE and the
received measurement assi stance information contains an | Pv6 address of the PMF in the UPF, the UE shall
create a UDP/IPv6 packet. In the UDP/IPv6 packet, the UE:

1) shall set the data octetsfield to the PMFP message;
2) shall set the source port field to the UDP port of the PMF in the UE;

3) shall set the destination port field to the UDP port of the PMF in the UPF associated with the access of the
MA PDU session indicated in the received measurement assi stance information according to the target QoS
flow which is used to transport the PMFP message:

A) if the target QoS flow is the QoS flow of the default QoS rule, the destination UDP port field is set to the
value of:

- the"PMF 3GPP port" as specified in figure 6.1.5.2-1 for the PMFP message to be transported over
3GPP access,

- the"PMF non-3GPP port" as specified in figure 6.1.5.2-1 for the PM FP message to be transported
over non-3GPP access; and

B) if the target QoS flow is a QoS flow of the non-default QoS rule, the destination UDP port field is set to
the value of:

- the"PMF 3GPP port" of the corresponding QoS flow as specified in figure 6.1.5.2-4 for the PMFP
message to be transported over 3GPP access; or

- the"PMF non-3GPP port" of the corresponding QoS flow as specified in figure 6.1.5.2-4 for the
PMFP message to be transported over non-3GPP access;

4) shall set the source addressfield to the IPv6 address of the PMF in the UE; and

5) shall set the destination address field to the IPv6 address of the PMF in the UPF as specified in figure 6.1.5.2-
1, included in the received measurement assi stance information.

The UE shall send the UDP/I1Pv4 packet or UDP/IPv6 packet over the access of the MA PDU session.

In order to send a PMFP message over an access of an MA PDU session of 1Pv4, |Pv6 or |Pv4v6 PDU session type:

a)

if the UPF is aware of the UDP port of the PMF in the UE used with IPv4, the UPF shall create a UDP/IPv4
packet. In the UDP/IPv4 packet, the UPF:

1) shall set the data octetsfield to the PMFP message;

2) shall set the source port field to the UDP port of the PMF in the UPF associated with the access of the MA
PDU session indicated in the measurement assi stance information provided to the UE according to the target
QoS flow which is used to transport the PMFP message:

A) if the target QoS flow is the QoS flow of the default QoS rule, the source UDP port field is set to the
value of:

- the"PMF 3GPP port" as specified in figure 6.1.5.2-1 for the PM FP message to be transported over
3GPP access,

- the"PMF non-3GPP port" as specified in figure 6.1.5.2-1 for the PMFP message to be transported
over non-3GPP access, and

B) if the target QoS flow isa QoS flow of the non-default QoS rule, the source UDP port field is set to the
value of:
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- the"PMF 3GPP port" of the corresponding QoS flow as specified in figure 6.1.5.2-4 for the PMFP
message to be transported over 3GPP access; or

- the"PMF non-3GPP port" of the corresponding QoS flow as specified in figure 6.1.5.2-4 for the
PMFP message to be transported over non-3GPP access;

3) shall set the destination port field to the UDP port of the PMF in the UE used with |Pv4;

4) shall set the source addressfield to the |Pv4 address of the PMF in the UPF as specified in figure 6.1.5.2-1,
included in the measurement assistance information provided to the UE; and

5) shall set the destination address field to the IPv4 address of the UE; or

b) if the UPF isaware of the UDP port and the | Pv6 address of the PMF in the UE, the UPF shall create a
UDP/IPv6 packet. In the UDP/IPv6 packet, the UPF:

1) shall set the data octetsfield to the PMFP message;

2) shall set the source port field to the UDP port of the PMF in the UPF associated with the access of the MA
PDU session indicated in the measurement assistance information provided to the UE according to the target
QoS flow which is used to transport the PMFP message:

A) if the target QoS flow is the QoS flow of the default QoS rule, the source UDP port field is set to the
value of:

- the"PMF 3GPP port" as specified in figure 6.1.5.2-1 for the PMFP message to be transported over
3GPP access,

- the"PMF non-3GPP port" as specified in figure 6.1.5.2-1 for the PMFP message to be transported
over non-3GPP access, and

B) if the target QoS flow isa QoS flow of the non-default QoS rule, the source UDP port field is set to the
value of:

- the"PMF 3GPP port" of the corresponding QoS flow as specified in figure 6.1.5.2-4 for the PMFP
message to be transported over 3GPP access; or

- the"PMF non-3GPP port" of the corresponding QoS flow as specified in figure 6.1.5.2-4 for the
PMFP message to be transported over non-3GPP access;

3) shall set the destination port field to the UDP port of the PMF in the UE;

4) shall set the source addressfield to the IPv6 address of the PMF in the UPF as specified in figure 6.1.5.2-1,
included in the measurement assistance information provided to the UE; and

5) shall set the destination address field to the IPv6 address of the PMF in the UE.
The UPF shall send the UDP/IPv4 packet or UDP/IPv6 packet over the access of the MA PDU session.

The UE shall select the UDP port of the PMF in the UE upon establishment of an MA PDU session of |Pv4, |Pv6 or
IPv4v6 PDU session type. The UE shall use the same UDP port of the PMF in the UE till release of the MA PDU
session. The UE shall select the IPv6 address of the PMF in the UE upon establishment of an MA PDU session of |Pv6
or |Pv4v6 PDU session type. The UE shall use the same I Pv6 address of the PMF in the UE till release of the MA PDU
session.

NOTE: Regardless of whether the target QoS flow is associated with default QoS rule or not, the UE only
alocates a single UDP port for PMFP messages.

The UPF shall discover the UDP port of the PMF in the UE used with IPv4 of an MA PDU session of |Pv4 or IPv4v6
PDU session type, in the source port field of an UDP/IPv4 packet:

a) received viathe MA PDU session;

b) with the destination port field set to the UDP port of the PMF in the UPF associated with an access, included in
the measurement assistance information provided to the UE; and
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c) with the destination address field set to the |Pv4 address of the PMF in the UPF, included the measurement
assistance information provided to the UE.

The UPF shall discover the UDP port and the IPv6 address of the PMF in the UE of an MA PDU session of 1Pv6 or
IPv4v6 PDU session type, in the source port field and the source address field of an UDP/IPv6 packet:

a) received viathe MA PDU session;

b) with the destination port field set to the UDP port of the PMF in the UPF associated with an access, included in
the measurement assistance information provided to the UE; and

¢) with the destination address field set to the IPv6 address of the PMF in the UPF, included the measurement
assistance information provided to the UE.

In order to enable the UPF to discover:
a) the UDP port of the PMF in the UE in case of an MA PDU session of 1Pv4 or IPv4v6 PDU session type, or

b) the UDP port and the IPv6 address of the PMF in the UE in case of an MA PDU session of 1Pv6 or IPv4v6 PDU
session type;

the UE shall perform a access availability or unavailability report procedure over an accessimmediately after the MA
PDU session is established. If the MA PDU session is established over both 3GPP access and non-3GPP access, the UE
may use either of the accesses for the access availability or unavailability report procedure. If the access availability or
unavailability report procedure is aborted, the UE shall repeat the access availability or unavailability report procedure
over the same access or, if the MA PDU session is established over both 3GPP access and non-3GPP access, over the
other access.

54.21.2 PMFP message transport in Ethernet PDU session

In order to send a PM FP message over an access of an MA PDU session of Ethernet PDU session type, the UE shall
create an Ethernet frame as specified in IEEE 802.3 [12]. In the Ethernet frame, the UE:

a) shall set the length/type field of the Ethernet frame to the ethertype value included in the received measurement
assistance information;

b) shall set the destination address field of the Ethernet frame to the MAC address of the PMF in the UPF
associated with the access of the MA PDU session indicated in the received measurement assistance information
according to the target QoS flow which is used to transport the PMFP message:

1) if thetarget QoS flow isthe QoS flow of the default QoS rule, the destination address field of the Ethernet
frame is set to the value of:

A) the"PMF 3GPP MAC address" as specified in figure 6.1.5.2-2 for the PMFP message to be transported
over 3GPP access, or

B) the "PMF non-3GPP MAC address" as specified in figure 6.1.5.2-2 for the PMFP message to be
transported over non-3GPP access; and

2) if the target QoS flow isa QoS flow of the non-default QoS rule, the destination address field of the Ethernet
frame is set to the value of:

A) the"PMF 3GPP MAC address" of the corresponding QoS flow as specified in figure 6.1.5.2-5 for the
PMFP message to be transported over 3GPP access; or

B) the "PMF non-3GPP MAC address' of the corresponding QoS flow as specified in figure 6.1.5.2-5 for the
PMFP message to be transported over non-3GPP access;

c) shall set the source address field of the Ethernet frame to the MAC address of the PMF in the UE;

d) shall set the MAC client data field of the Ethernet frame to the 3GPP IEEE MAC based protocol family
envelope;

€) shall set the protocol subtype field of the 3GPP IEEE MAC based protocol family envelope to "Performance
measurement function protocol (PMFP)"; and
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f) shall set the PMFP message field of the protocol datafield of the 3GPP |IEEE MAC based protocol family
envelope to the PMFP message.

The UE shall send the Ethernet frame over the access of the MA PDU session.

In order to send a PM FP message over an access of an MA PDU session, the UPF shall create an Ethernet frame as
specified in IEEE 802.3 [12]. In the Ethernet frame, the UPF:

a) shall set the length/type field of the Ethernet frame to the ethertype value included in the measurement assi stance
information provided to the UE;

b) shall set the source address field of the Ethernet frame to the MAC address of the PMF in the UPF associated
with the access of the MA PDU session indicated in the measurement assi stance information provided to the UE
according to the target QoS flow which is used to transport the PMFP message:

1) if thetarget QoS flow isthe QoS flow of the default QoS rule, the source address field of the Ethernet frame
is set to the value of:

A) the "PMF 3GPP MAC address" as specified in figure 6.1.5.2-2 for the PMFP message to be transported
over 3GPP access; or

B) the "PMF non-3GPP MAC address" as specified in figure 6.1.5.2-2 for the PMFP message to be
transported over non-3GPP access; and

2) if thetarget QoS flow isa QoS flow of the non-default QoS rule, the source address field of the Ethernet
frameis set to the value of:

A) the"PMF 3GPP MAC address' of the corresponding QoS flow as specified in figure 6.1.5.2-5 for the
PMFP message to be transported over 3GPP access; or

B) the "PMF non-3GPP MAC address" of the corresponding QoS flow as specified in figure 6.1.5.2-5 for the
PMFP message to be transported over non-3GPP access;

c) shall set the destination address field of the Ethernet frame to the MAC address of the PMF in the UE;

d) shall set the MAC client datafield of the Ethernet frame to the 3GPP IEEE MAC based protocol family
envelope;

€) shall set the protocol subtype field of the 3GPP IEEE MAC based protocol family envelope to "Performance
measurement function protocol (PMFP)"; and

f) shall set the PMFP message field of the protocol datafield of the 3GPP IEEE MAC based protocol family
envelope to the PMFP message.

The UPF shall send the Ethernet frame so that the UE receivesit over the access of the MA PDU session.

The UE shall select the MAC address of the PMF in the UE upon establishment of an MA PDU session of Ethernet
PDU session type. The UE shall use the same MAC address of the PMF in the UE till release of the MA PDU session.

NOTE: Regardless of whether the target QoS flow is associated with default QoS rule or not, the UE only
allocates asingle MAC address for PMFP messages.

The UPF shall discover the MAC address of the PMF in the UE of an MA PDU session of Ethernet PDU session type,
in the source address field of an Ethernet frame:

a) received viathe MA PDU session;

b) with the length/type field of the Ethernet frame set to the ethertype value included in the measurement assistance
information provided to the UE; and

c) with the destination address field of the Ethernet frame set to the MAC address of the PMF in the UPF
associated with an access, included in the measurement assi stance information provided to the UE.

In order to enable the UPF to discover the MAC address of the PMF in the UE of an MA PDU session of Ethernet PDU
session type, the UE shall perform an access availability or unavailability report procedure over an access immediately
after the MA PDU session is established. If the MA PDU session is established over both 3GPP access and non-3GPP
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access, the UE may use either of the accesses for the access availability or unavailability report procedure. If the access
availability or unavailability report procedure is aborted, the UE shall repeat the access availability or unavailability
report procedure over the same access or, if the MA PDU session is established over both 3GPP access and non-3GPP
access, over the other access.

54.2.1.3 PMFP message transport associated with QoS flow

In thisrelease of specification, RTT measurement procedure and PLR measurement procedure can be performed per
QoS flow.

In order to transport PMFP ECHO REQUEST message, PMFP ECHO RESPONSE message, PMFP PLR COUNT
REQUEST message, PMFP PLR COUNT RESPONSE message, PMFP PLR REPORT REQUEST message and PMFP
PLR REPORT RESPONSE message over the specific QoS flows, SMF shall provide the UE with the QoS rules
including the packet filters containing the UDP port or the MA C address associated with the QoS flow in the MAL.

NOTE: The SMF providing the UPF with the UL PDR including the UDP port or the MAC address associated
with a QoS flow is specified in 3GPP TS 29.244 [16].
5422 Extended procedure transaction identity (EPTI)

The UE shall maintain the current available UE EPTI value. When the MA PDU session is established, the UE shall set
the current available UE EPTI value to 0000H. When a UE-initiated PMFP procedure isinitiated, the UE shall alocate
the current available UE EPTI value to the UE-initiated PMFP procedure and:

- if the current available UE EPTI valueis 7FFFH, shall set the current available UE EPTI value to 0000H; or
- otherwise, shall increase the current available UE EPTI value by one.

The UE shall release the EPTI value allocated to the UE-initiated PMFP procedure when the UE-initiated PMFP
procedure completes or is aborted.

The UPF shall maintain the current available UPF EPTI value. When the MA PDU session is established, the UPF shall
set the current available UPF EPTI value to 8000H. When a UPF-initiated PMFP procedure is initiated, the UPF shall
alocate the current available UPF EPTI value to the UPF-initiated PMFP procedure and:

- if the current available UPF EPTI value is FFFFH, shall set the current available UPF EPTI value to 8000H; or
- otherwise, shall increase the current available UPF EPTI value by one.
The UPF shall release the EPTI value allocated to the UPF-initiated PMFP procedure when the UPF-initiated PMFP
procedure completes or is aborted.

5.4.3 UE-initiated RTT measurement procedure

5431 General

The purpose of the UE-initiated RTT measurement procedure is to enable the UE to measure the RTT of an exchange of
user data packets between the UE and the UPF over an access of an MA PDU session.

The UE-initiated RTT measurement procedure can be performed over an access of an MA PDU session only when the
UE has user-plane resources on the access of the MA PDU session.
5.4.3.2 UE-initiated RTT measurement procedure initiation

In order to initiate a UE-initiated RTT measurement procedure over an access of an MA PDU session, the UE shall
allocate an EPTI value as specified in clause 5.4.2.2 and shall create one or more PMFP ECHO REQUEST messages.
The number of created PMFP ECHO REQUEST messages is UE implementation specific. In each PMFP ECHO
REQUEST message, the UE:

a) shall set the EPTI IE to the allocated EPTI value;
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b) shall set the RI |IE to a unique value identifying the particular PMFP ECHO REQUEST message within the
transaction; and.

c) if the upper layersrequest a particular length of PMFP messages, shall include the Padding |E such that length of
the PM FP message becomes equal to the requested length.

The UE shall start atimer T101 and shall send the one or more PMFP ECHO REQUEST messages over the access of
the MA PDU session.

An example of the UE-initiated RTT measurement procedure is shown in figure 5.3.3.2-1.

UE network

PMFP ECHO REQUEST
PMFP ECHO REQUEST
PMFP ECHO REQUEST

Start T101

v

v

v

PMFP ECHO RESPONSE
PMFP ECHO RESPONSE
PMFP ECHO RESPONSE

y \

A

Stop T101 <

Figure 5.4.3.2-1: UE-initiated RTT measurement procedure

5.4.3.3 UE-initiated RTT measurement procedure completion

Upon reception of the PMFP ECHO REQUEST message, the UPF shall create a PMFP ECHO RESPONSE message. In
the PMFP ECHO RESPONSE message, the UPF shall set the EPTI IE to the EPTI value in the PMFP ECHO
REQUEST message and shall set the RI 1E to the RI value in the PMFP ECHO REQUEST message. If the PMFP
ECHO REQUEST message contains the Padding |E, the UPF shall include the Padding | E such that length of the PMFP
message becomes equal to length of the received PMFP message. The UPF shall send the PMFP ECHO RESPONSE
message over the access of the MA PDU session via which the PMFP ECHO REQUEST message was received.

Upon reception of a PMFP ECHO RESPONSE message with the same EPTI asthe allocated EPTI value and with the
RI value of asent PMFP ECHO REQUEST message, the UE shall determine the RTT value for the request identified
by the RI value by subtracting the current value of the timer T101 from the value of the timer T101 valid when the
PMFP ECHO REQUEST with the RI value was sent.

When a PMFP ECHO RESPONSE message with the same EPTI as the allocated EPTI value has been received for each
sent PMFP ECHO REQUEST message, the UE shall calculate an average of the RTT values for the requests, shall stop
the timer T101.

5434 Abnormal cases in the UE

The following abnormal cases can be identified:

a) Expiration of the timer T101

Upon expiration of the timer T101, the UE shall abort the procedure, shall calculate an average of the RTT
values for the requests for which aresponse was received and shall count the number of requests for which no
response was received.
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544 Network-initiated RTT measurement procedure

54.4.1 General

The purpose of the UPF-initiated RTT measurement procedure is to enable the UPF to measure the RTT of an exchange
of user data packets between the UPF and the UE over an access of an MA PDU session.

The UPF-initiated RTT measurement procedure can be performed over an access of an MA PDU session only when the
UE has user-plane resources on the access of the MA PDU session.
5.44.2 UPF-initiated RTT measurement procedure initiation

In order to initiate a UPF-initiated RTT measurement procedure over an access of an MA PDU session, the UPF shall
alocate aEPTI value as specified in clause 5.4.2.2 and shall create one or more PMFP ECHO REQUEST messages.
The number of created PMFP ECHO REQUEST messages is UPF implementation specific. In each PMFP ECHO
REQUEST message, the UPF:

a) shall set the EPTI IE to the allocated EPTI value;

b) shall setthe RI |IE to a unique value identifying the particular PMFP ECHO REQUEST message within the
transaction; and

c) if the upper layers request a particular length of PMFP messages, shall include the Padding | E such that length of
the PMFP message becomes equal to the requested length.

The UPF shall start atimer T201 and shall send the one or more PMFP ECHO REQUEST messages over the access of
the MA PDU session.

An example of the UPF-initiated RTT measurement procedure is shown in figure 5.4.4.2-1.

UE network

PMFP ECHO REQUEST
PMFP ECHO REQUEST
PMFP ECHO REQUEST

Start T201

A

A

A

PMFP ECHO RESPONSE
PMFP ECHO RESPONSE
PMFP ECHO RESPONSE

v

v

> Stop T201

Figure 5.4.4.2-1: UPF-initiated RTT measurement procedure

5443 UPF-initiated RTT measurement procedure completion

Upon reception of the PMFP ECHO REQUEST message, the UE shall create a PMFP ECHO RESPONSE message. In
the PMFP ECHO RESPONSE message, the UE shall set the EPTI |E to the EPTI valuein the PMFP ECHO REQUEST
message and shall set the Rl |E to the Rl value in the PMFP ECHO REQUEST message. If the PMFP ECHO
REQUEST message contains the Padding | E, the UE shall include the Padding | E such that length of the PMFP
message becomes equal to length of the received PMFP message. The UE shall send the PMFP ECHO RESPONSE
message over the access of the MA PDU session via which the PMFP ECHO REQUEST message was received.

Upon reception of a PMFP ECHO RESPONSE message with the same EPTI as the allocated EPTI value and with the
RI value of asent PMFP ECHO REQUEST message, the UPF shall determine the RTT value for the request identified
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by the RI value by subtracting the current value of the timer T201 from the starting value of the timer T201 valid when
the PMFP ECHO REQUEST with the RI value was sent.

When a PMFP ECHO RESPONSE message with the same EPTI as the allocated EPTI value has been received for each
sent PMFP ECHO REQUEST message, the UPF shall calculate an average of the RTT values for the requests, shall
stop the timer T201.

5.44.4 Abnormal cases in the network
The following abnormal cases can be identified:
a) Expiration of the timer T201

Upon expiration of the timer T201, the UPF shall abort the procedure, shall calculate an average of the RTT
values for the requests for which a response was received and shall count the number of requests for which no
response was received.

5.4.5  Access availability or unavailability report procedure

5451 General

The purpose of the access availability or unavailability report procedure is to enable the UE to inform the UPF about
availability or unavailability of an access of an MA PDU session.

5.45.2 Access availability or unavailability report procedure initiation

In order to initiate an access availability or unavailability report procedure over an access of an MA PDU session, the
UE shall alocate a EPTI value as specified in clause 5.4.2.2 and shall create a PMFP ACCESS REPORT message. In
the PMFP ACCESS REPORT message, the UE shall set the EPTI IE to the alocated EPTI value. The UE shall send the
PMFP ACCESS REPORT message over the access of the MA PDU session and shall start atimer T102.

An example of the access availability or unavailability report procedure is shown in figure 5.4.5.2-1.

UE network

PMFP ACCESS REPORT

Start T102

v

PMFP ACKNOWLEDGEMENT
Stop T102 «

Figure 5.4.5.2-1: Access availability or unavailability report procedure

5.45.3 Access availability or unavailability report procedure completion

Upon reception of the PMFP ACCESS REPORT message, the UPF shall create a PMFP ACKNOWLEDGEMENT
message. In the PMFP ACKNOWLEDGEMENT message, the UPF shall set the EPTI |E to the EPTI valuein the
PMFP ACCESS REPORT message. The UPF shall send the PMFP ACKNOWLEDGEMENT message over the access
of the MA PDU session via which the PMFP ACCESS REPORT message was received.
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Upon reception of a PMFP ACKNOWLEDGEMENT message with the same EPTI as the allocated EPTI value, the UE
shall stop the timer T102.
5454 Abnormal cases in the UE
The following abnormal cases can be identified:
a) Expiry of thetimer T102

The UE shall, on the first expiry of the timer T102, retransmit the PMFP ACCESS REPORT message and shall
reset and start timer T102. This retransmission is repeated up to four times, i.e. on the fifth expiry of timer T102,
the UE shall abort the procedure.

5.4.6 UE-initiated PLR measurement procedure

5.46.1 General

The purpose of the UE-initiated PLR measurement procedure is to enable the UE to measure the PLR of UL traffic to
the UPF over an access of an MA PDU session.

The UE-initiated PLR measurement procedure can be performed over an access of an MA PDU session only when the
UE has user-plane resources on the access of the MA PDU session. The UE-initiated PLR measurement procedure can
be performed for the QoS flow of the default QoS rule or the QoS flow of the non-default QoS rule.

The UE-initiated PLR measurement procedure consists of following:
a) one UE-initiated PLR count procedure (see clause 5.4.6.2); and
b) one or more UE-initiated PLR report procedure (see clause 5.4.6.3).

If an indication to request restart of counting procedure is sent by the UE and accepted by the UPF, the UE-initiated
PLR measurement procedure consists of more than one UE-initiated PLR report procedure. Otherwise, the UE-initiated
PLR measurement procedure consists of one UE-initiated PLR report procedure.

The UE shall not initiate another PLR measurement procedure over the same QoS flow on the same access until current
UE-initiated PLR measurement procedure is completed.

An example of UE-initiated PLR measurement procedure which consists of the two proceduresis shownin
figure 5.4.6.1-1.
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UE UPF
1. PMFP PLR count request -
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Figure 5.4.6.1-1: UE-initiated PLR measurement procedure

1. The UE sendsaPMFP PLR count request message to the UPF. If the UE-initiated PLR measurement isto
meaure the PLR of the SDF over a QoS flow of the non-default QoS rule, the PMFP PLR count request message
istransported over the QoS flow of the non-default QoS rule. Otherwise, the PMFP PLR count request message
istransported over the QoS flow of the default QoS rule.

NOTE 1: Inthe UE-initiated PLR measurement procedure, all the PMFP messages are transported over the same
QoS flow on the same access.

2. Upon sending the PMFP PLR count request message, the UE starts counting the transmitted UL packets over the
QoS flow.

3-4. Upon receiving the PMFP PLR count request message, the UPF starts counting the received UL packets over
the QoS flow which the PMFP PLR count request message is received from and sends the PMFP PLR count
response message to the UE.

5-7. The UE sendsaPMFP PLR report request message to request the UPF to report the number of the counted
UL packets and stops counting the transmitted UL packets over the QoS flow. If the UE intends to request the
UPF to restart counting the UL packets, the UE can include an indication in the PMFP PLR report request
message and restart counting the transmitted UL packets over the QoS flow.

8-10. Upon receiving the PMFP PLR report request message, the UPF stops counting the UL packets and sends
PMFP PLR report response message which includes the number of the UL packets counted since the reception of
the last PMFP PLR count request message. If an indication to request restart of counting procedureisreceived in
the PMFP PLR report request message and accepted by the UPF, the UPF restarts counting the received UL
packets.

11. The UE calculates the UL packet loss rate based on the local counting result of the number of transmitted UL
packets and the reported number of received UL packets included in the PMFP PLR report response message. If
the UE includes an indication to request restart of counting in the PMFP PLR report request message in step 5
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and the UE receives PMFP PLR report response message with an indication of restart counting is not accepted or
without an indication of restart counting, the UE shall abort the restart of PMFP PLR measurement procedure.

12. Same as step 5, if the UE restarts counting the transmitted UL packets as specified in step 7.
13. Same as step 6, if the UE restarts counting the transmitted UL packets as specified in step 7.
14. Same as step 7.
15. Same as step 8, if the UPF restarts counting the received UL packets as specified in step 9.
16. Same as step 9.
17 Same as step 10, if the UPF restarts counting the transmitted UL packets as specified in step 9.
18 Same as step 11, if the UE restarts counting the transmitted UL packets as specified in step 7.
NOTE 2: When the UE requests and the UPF accepts the restart of counting, there can be multiple occurrences of
step 7, 9, and 12-18.
54.6.2 UE-initiated PLR count procedure

5.4.6.2.1 UE-initiated PLR count procedure initiation

In order to initiate a UE-initiated PLR count procedure over an access of an MA PDU session, the UE shall:
- dlocate an EPTI value as specified in clause 5.4.2.2;
- createaPMFP PLR COUNT REQUEST message;
- setthe EPTI IE of the PMFP PLR COUNT REQUEST message to the allocated EPTI valug;

- send the PMFP PLR COUNT REQUEST message using the QoS flow indicated in the MAI over the access of
the MA PDU session;

- start atimer T103 upon sending the PMFP PLR COUNT REQUEST message; and
- start counting the transmitted UL packets over the QoS flow.

An example of the UE-initiated PLR count procedure is shown in figure 5.4.6.2.1-1.

UE network

PMFP PLR COUNT REQUEST
Start T103

v

PMFP PLR COUNT RESPONSE
Stop T103 =«

Figure 5.4.6.2.1-1: UE-initiated PLR count procedure

5.4.6.2.2 UE-initiated PLR count procedure completion
Upon receiving the PMFP PLR COUNT REQUEST message, the UPF shall:
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- createaPMFP PLR COUNT RESPONSE message;

- setthe EPTI IE of the PMFP PLR COUNT RESPONSE message to the EPTI value of the received PMFP PLR
COUNT REQUEST message;

- send the PMFP PLR COUNT RESPONSE message over the access of the MA PDU session via which the PMFP
PLR COUNT REQUEST message was received; and

- set the counted received UL packets, if any, to zero, and start counting the received UL packets over the QoS
flow on the same access which the PMFP PLR COUNT REQUEST message is received.

Upon receiving PMFP PLR COUNT RESPONSE message with the same EPTI as the allocated EPTI value of the sent
PMFP PLR COUNT REQUEST message, the UE shall stop the timer T103 and consider that the counting has started.

5.4.6.2.3 Abnormal cases in the UE
The following abnormal cases can be identified:
a) Expiration of the timer T103

Upon expiration of the timer T103, the UE shall abort the procedure.
5.4.6.3 UE-initiated PLR report procedure

54.6.3.1 UE-initiated PLR report procedure initiation

In order to initiate a UE-initiated PLR report procedure over an access of an MA PDU session, the UE shall
- dlocate an EPTI value as specified in clause 5.4.2.2;
- createaPMFP PLR REPORT REQUEST message;
- setthe EPTI IE of the PMFP PLR REPORT REQUEST message to the alocated EPTI value; and

- include the Additional measurement indication |E with "RC" bit set if the UE intends to request the UPF to
restart counting the UL packets.

Upon sending the PMFP PLR REPORT REQUEST message the UE shall:
- dtart atimer T104;
- stop counting the UL packets; and

- restart counting the transmitted UL packetsif the Additional measurement indication |E with "RC" bit setis
included in the PMFP PLR REPORT REQUEST message.

An example of the UE-initiated PLR report procedure is shown in figure 5.4.6.3.1-1.
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UE network

PMFP PLR REPORT REQUEST
Start T104

v

PMFP PLR REPORT RESPONSE
Stop T104 <

Figure 5.4.6.3.1-1: UE-initiated PLR report procedure

5.4.6.3.2 UE-initiated PLR report procedure completion
Upon receiving the PMFP PLR REPORT REQUEST message, the UPF shall:
- createaPMFP PLR REPORT RESPONSE message;

- setthe EPTI IE of the PMFP PLR REPORT RESPONSE message to the EPTI value of the received PMFP PLR
REPORT REQUEST message;

- stop counting the received UL packets and set the Counting result | E to the number of counted received UL
packets since the reception of the last PMFP PLR COUNT REQUEST message over the QoS flow; and

- include the Additional measurement indication |E with "RC" bit set if accepting the request from the UE to
restart counting the UL packets.

The UPF shall send the PMFP PLR REPORT RESPONSE message over the QoS flow on the same access which the
PMFP PLR REPORT REQUEST message was received. Upon sending the PMFP PLR REPORT RESPONSE
message, the UPF restarts counting the received UL packets over the QoS flow on the same access which the PMFP
PLR REPORT REQUEST message is received if accepting the request from the UE to restart counting the UL packets.

Upon receiving the PMFP PLR REPORT RESPONSE message with the same EPTI asthe allocated EPTI value of the
sent PMFP PLR REPORT REQUEST message, the UE shall:

- stop the timer T104; and

- caculate the UL PLR over the QoS flow based on the number of the UL packets counted locally and the number
indicated in Counting result | E in the received PMFP PLR REPORT RESPONSE message.

5.4.6.3.3 Abnormal cases in the UE
The following abnormal cases can be identified:
a) Expiration of the timer T104

Upon expiration of the timer T104, the UE shall abort the UE-initiated PL R measurement procedure.
5.4.7 Network-initiated PLR measurement procedure

54.7.1 General

The purpose of the network-initiated PLR measurement procedure is to enable the UPF to measure the PLR of DL
traffic to the UE over an access of an MA PDU session.
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The network-initiated PLR measurement procedure can be performed over an access of an MA PDU session only when
there is user-plane resources on the access of the MA PDU session. The network-initiated PLR measurement procedure
can be performed for the QoS flow of the default QoS rule or the QoS flow of the non-default QoS rule. In the latter
case, the SMF shall provide the UE with the QoS rules including downlink only or bidirectional packet filter matching
the SDF to be measured, unless reflective QoS is used for the SDF during the PDU session establishment procedure or
PDU session modification procedure as specified in 3GPP TS 24.501 [6].

The network-initiated PLR measurement procedure consists of following:
a) one network-initiated PLR count procedure (see clause 5.4.7.2); and
b) one or more network-initiated PLR report procedure (see clause 5.4.7.3).

If an indication to request restart of counting procedureis sent by the UPF and accepted by the UE, the network-
initiated PL R measurement procedure consists of more than one network-initiated PL R report procedure. Otherwise, the
network-initiated PL R measurement procedure consists of one network-initiated PLR report procedure.

The network shall not initiate another PLR measurement procedure over the same QoS flow until current network-
initiated PLR measurement procedure is completed.

An example of network-initiated PLR measurement procedure which consists of the two proceduresis shownin
figure 5.4.7.1-1.

UE UPF
1. PMFP PLR count request

a 3. Starts counting 2. Starts counting
‘ 4. PMFP PLR count response

»
|

5. PMFP PLR report request

>
€

8. Stops counting 6. Stops counting
rL ___________________ r—--_-—-—-~=-7° A —— P |
b)4: 9. Restarts counting ' 7. Restarts counting !

‘loop ' |
O e _______12PVMFPPLRreportrequest _
1”15, Stops counting | |13, Stops counting !
: fpmmmmmmmm e ! lr'_'_'_'_'_‘_‘_‘_‘_‘_r_'_'_'_‘_‘_‘_‘_‘_'l
b) < ,f[ """"""""" ! 1 14. Restarts counting !

r=--~ -~~~ ~"~""T~-"T=~==- 1

118. Calculates loss rate:

Figure 5.4.7.1-1: Network-initiated PLR measurement procedure

1. The UPF sendsaPMFP PLR count request message to the UE. If the network-initiated PLR measurement is to
measure the PLR of the SDF over a QoS flow of the non-default QoS rule, the PMFP PLR count request
message is transported over the QoS flow of the non-default QoS rule. Otherwise, the PMFP PLR count request
message is transported over the QoS flow of the default QoS rule.
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NOTE 1: Inthe network-initiated PL R measurement procedure, all the PMFP messages are transported over the
same QoS flow on the same access of the MA PDU session.

2. Upon sending the PMFP PLR count regquest message, the UPF starts counting the transmitted DL packets over
the QoS flow.

3-4.  Upon receiving the PMFP PLR count request message, the UE starts counting the received DL packets over
the QoS flow which the PMFP PLR count request message is received from and sends the PMFP PLR count
response message to the UPF. In order to determine the QFI the counted DL packet is associated with, the UE:

- learnsthe QFI from the header of the received DL packet (e.g. in the SDAP header as specified in 3GPP TS
37.324[15)]); or

- mapsthe DL packet to the QFI by evaluating the QoS rules for downlink only or bidirectional packet filter(s)
if no QFI isincluded in the header of the received DL packet.

5-7. The UPF sends a PMFP PLR report request message to request the UE to report the number of the counted
DL packets. If the UPF intends to request the UE to restart counting the DL packets, the UPF can include an
indication in the PMFP PLR report request message and restart counting the transmitted DL packets over the
QoS flow.

8-10. Upon receiving the PMFP PLR report request message, the UE stops counting the DL packets and sends
PMFP PLR report response message which includes the number of the DL packets counted since the reception of
the last PMFP PLR count request message. If an indication to request restart of counting procedureisreceived in
the PMFP PLR report request message and accepted by the UE, the UE restarts counting the received DL
packets.

11. The UPF calculates the DL packet loss rate based on the local counting result of the number of transmitted DL
packets and the reported number of received DL packets included in the PMFP PLR report response message. If
the UPF includes an indication to request restart of counting in the PMFP PLR report request message in step 5
and the UPF receives PMFP PLR report response message with an indication of restart counting is not accepted
or without an indication of restart counting, the UPF shall abort the restart of PMFP PLR measurement
procedure.

12. Same as step 5, if the UPF restarts counting the transmitted DL packets as specified in step 7.
13. Same as step 6, if the UPF restarts counting the transmitted DL packets as specified in step 7.
14. Same as step 7.
15. Same as step 8, if the UE restarts counting the received DL packets as specified in step 9.
16. Same as step 9.
17. Same as step 10, if the UE restarts counting the received DL packets as specified in step 9.
18. Same as step 11, if the UPF restarts counting the transmitted DL packets as specified in step 7.
NOTE 2: When the UPF requests and the UE accepts the restart of counting, there can be multiple occurrences of
step 7, 9, and 12-18.
54.7.2 Network-initiated PLR count procedure

54.7.2.1 Network-initiated PLR count procedure initiation

In order to initiate a network-initiated PLR count procedure over an access of an MA PDU session, the UPF shall:
- dlocate an EPTI value as specified in clause 5.4.2.2;
- createaPMFP PLR COUNT REQUEST message;
- setthe EPTI IE of the PMFP PLR COUNT REQUEST message to the allocated EPTI value;

- send the PMFP PLR COUNT REQUEST message using the QoS flow indicated in the MAI over the access of
the MA PDU session;
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- start atimer T203 upon sending the PMFP PLR COUNT REQUEST message; and
- start counting the transmitted DL packets over the QoS flow.

An example of the network-initiated PLR count procedureis shown in figure 5.4.7.2.1-1.

UE network
PMFP PLR COUNT REQUEST
< Start T203
PMFP PLR COUNT RESPONSE
> Stop T203

Figure 5.4.7.2.1-1: Network-initiated PLR count procedure

5.4.7.2.2 Network-initiated PLR count procedure completion
Upon receiving the PMFP PLR COUNT REQUEST message, the UE shall:
- createaPMFP PLR COUNT RESPONSE message;

- setthe EPTI IE of the PMFP PLR COUNT RESPONSE message to the EPTI value of the received PMFP PLR
COUNT REQUEST message;

- send the PMFP PLR COUNT RESPONSE message over the access of the MA PDU session via which the PMFP
PLR COUNT REQUEST message was received; and

- set the counted received DL packets, if any, to zero, and start counting the received DL packets over the QoS
flow on the same access which the PMFP PLR COUNT REQUEST message is received.

Upon receiving PMFP PLR COUNT RESPONSE message with the same EPTI as the allocated EPTI value of the sent
PMFP PLR COUNT REQUEST message, the UPF shall stop the timer T203 and consider that the counting has started.

5.4.7.2.3 Abnormal cases in the UPF
The following abnormal cases can be identified:
a) Expiration of the timer T203

Upon expiration of the timer T203, the UPF shall abort the procedure.
5.4.7.3 Network-initiated PLR report procedure

54.7.3.1 Network-initiated PLR report procedure initiation

In order to initiate a network-initiated PLR report procedure over an access of an MA PDU session, the UPF shall
- dlocate an EPTI value as specified in clause 5.4.2.2;
- createaPMFP PLR REPORT REQUEST message;
- setthe EPTI IE of the PMFP PLR REPORT REQUEST message to the allocated EPTI value; and

ETSI



3GPP TS 24.193 version 17.11.0 Release 17 41 ETSI TS 124 193 V17.11.0 (2025-07)

- include the Additional measurement indication |E with "RC" bit set if the UPF intends to request the UE to
restart counting the DL packets.

Upon sending the PMFP PLR REPORT REQUEST message the UPF shall:
- start atimer T204;
- stop counting the DL packets; and

- restart counting the transmitted DL packets if the Additional measurement indication |E with "RC" bit set is
included in the PMFP PLR REPORT REQUEST message.

An example of the network-initiated PLR report procedure is shown in figure 5.4.7.3.1-1.

UE network

PMFP PLR REPORT REQUEST
Start T204

A

PMFP PLR REPORT RESPONSE

. Stop T204

Figure 5.4.7.3.1-1: Network-initiated PLR report procedure

5.4.7.3.2 Network-initiated PLR report procedure completion
Upon receiving the PMFP PLR REPORT REQUEST message, the UE shall:
- createaPMFP PLR REPORT RESPONSE message;

- setthe EPTI IE of the PMFP PLR REPORT RESPONSE message to the EPTI value of the received PMFP PLR
REPORT REQUEST message;

- stop counting the received DL packets and set the Counting result | E to the number of counted received DL
packets since the reception of the last PMFP PLR COUNT REQUEST message over the QoS flow; and

- include the Additional measurement indication |E with "RC" bit set if accepting the request from the UPF to
restart counting the DL packets.

The UE shall send the PMFP PLR REPORT RESPONSE message over the QoS flow on the same access which the
PMFP PLR REPORT REQUEST message was received. Upon sending the PMFP PLR REPORT RESPONSE
message, the UE restarts counting the received DL packets over the QoS flow on the same access which the PMFP PLR
REPORT REQUEST message isreceived if accepting the request from the UPF to restart counting the DL packets.

Upon receiving the PMFP PLR REPORT RESPONSE message with the same EPTI asthe allocated EPTI value of the
sent PMFP PLR REPORT REQUEST message, the UPF shall:

- stop the timer T204; and

- caculatethe DL PLR over the QoS flow based on the number of the DL packets counted locally and the number
indicated in Counting result | E in the received PMFP PLR REPORT RESPONSE message.
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5.4.7.3.3 Abnormal cases in the UPF
The following abnormal cases can be identified:
a) Expiration of the timer T204

Upon expiration of the timer T204, the UE shall abort the network-initiated PLR measurement procedure.

5.4.8 UE assistance data provisioning procedure

5481 General

The purpose of the UE assistance data provisioning procedure is to enable the UE to provide to the UPF a DL traffic
distribution that can be applied by the UPF for all DL traffic that applies to the UE assistance operation.

If the UE has received the UE assistance indicator in an ATSSS rule and decides to apply for an SDF a UL traffic
distribution different from the default UL traffic distribution indicated in the load balancing steering mode of the
ATSSS rule, the UE sends a PMFP UAD provisioning message to the UPF.

NOTE 1: It isbased on UE implementation that how the UE decides to apply a different UL traffic distribution for
an SDF and how the corresponding DL traffic distribution is decided.

NOTE 2: Once the UE assistance data provisioning procedure is successfully completed, if the UE receives updated
ATSSS rulesin which the value of the load balancing percentages adjustment operation filed is changed
from "UE assistance operation is allowed" to other values, the UE needsto turn to apply immediately the
UL traffic distribution for the SDF indicated in the updated AT SSS rules.

5.4.8.2 UE assistance data provisioning procedure initiation
In order to initiate a UE assistance data provisioning procedure over an access of an MA PDU session, the UE shall:

a) alocate an EPTI value as specified in clause 5.4.2.2;

b) createaPMF UAD PROVISIONING message;

c) setthe EPTI IE of the PMFP UAD PROVISIONING message to the allocated EPTI value; and

d) includethe DL distribution information |E with a DL traffic distribution that can be applied by the UPF for all
DL traffic that applies to the UE-assistance operation.

Upon sending the PMFP UAD PROVISIONING message the UE shall start atimer T106.

The UE in the PMFP UAD provisioning message includes DL distribution information.
UE network

PMFP UAD PROVISIONING

Start T10x

v

PMFP UAD PROVISIONING COMPLETE
Stop T10X <

Figure 5.4.8.2-1: UE assistance data provisioning procedure

5.4.8.3 UE assistance data received by the network

On receipt of aPMFP UAD PROVISIONING message, the UPF may use the information in the received PMFP UAD
PROVISIONING message to aign the DL traffic distribution for al DL traffic that applies to the UE-assistance
operation. Furthermore, the UPF shall create a PMFP UAD PROVISIONING COMPLETE message. In the PMFP
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UAD PROVISIONING COMPLETE message, the UPF shall set the EPTI |IE to the EPTI value in the PMFP UAD
PROVISIONING message. The UPF shall send the PMFP UAD PROVISIONING COMPLETE message over the
access of the MA PDU session viawhich the PMFP UAD PROVISIONING message was received.

5.48.4 Abnormal cases in the UE

The following abnormal cases can be identified:

a) Expiry of the timer T106

The UE shall, on the first expiry of the timer T106, retransmit the PMFP UAD PROVISIONING message and
shall reset and start timer T106. This retransmission is repeated up to four times, i.e. on the fifth expiry of timer
T106, the UE shall abort the procedure.

5.4.9 UE assistance data termination procedure

5.49.1 General

The purpose of the UE assistance data termination procedure is to enable the UE to inform the UPF that the UE
assistance data operation is terminated and the UE performs UL traffic distribution according to load balancing
percentages of the ATSSS rule received from the network.

If the UE decides to terminate the UE assistance data operation and instead use the split percentages for respective SDF
traffic transmitted over 3GPP access and non-3GPP access as indicated in the load balancing steering mode of the
ATSSS rules, the UE sendsa PMFP UAT command message to the UPF.

NOTE: Itisbased on UE implementation how the UE decides to terminate applying UL traffic distribution
different from the percentages indicated in the load balancing steering mode of the ATSSS rules.
5.49.2 UE assistance data termination procedure initiation
In order to initiate a UE assistance data termination procedure over an access of an MA PDU session, the UE shall:
a) alocate an EPTI value as specified in clause 5.4.2.2;
b) createaPMF UAT COMMAND message; and
c) setthe EPTI IE of the PMFP UAT COMMAND message to the allocated EPTI value.
Upon sending the PMFP UAT COMMAND message the UE shall start atimer T105.

UE network
PMFP UAT COMMAND
Start T105 >
PMFP UAT COMPLETE
Stop T105 «

Figure 5.4.9.1-1: UE assistance data termination procedure

5.4.9.3 UE assistance data termination received by the network

On receipt of a PMFP UAT command message, the UPF shall remove the DL steering information, if created for a
previous UE assistance data operation, and shall perform DL traffic distribution according to the load balancing
percentages without UE assistance operation. Furthermore, the UPF shall create aPMFP UAT COMPLETE message .
Inthe PMFP UAT COMPLETE message, the UPF shall set the EPTI |E to the EPTI vaue in the PMFP UAT
COMMAND message. The UPF shall send the PMFP UAT COMPLETE message over the access of the MA PDU
session viawhich the PMFP UAT COMMAND message was received.
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Upon reception of aPMFP UAT COMPLETE message with the same EPTI asthe allocated EPTI value, the UE shall
stop the timer T105.
5494 Abnormal cases in the UE
The following abnormal cases can be identified:
a) Expiry of the timer T105

The UE shall, on the first expiry of the timer T105, retransmit the PMFP UAT COMMAND message and shall
reset and start timer T105. This retransmission is repeated up to four times, i.e. on the fifth expiry of timer T105,
the UE shall abort the procedure.

6 PDUs and parameters specific to the present
document

6.1 ATSSS parameters

6.1.1 General
The ATSSS parameters are the contents of the ATSSS container as defined in clause 9.11.4.22 of 3GPP TS 24.501 [6].

The purpose of the ATSSS parametersis to indicate the parameters associated with ATSSS (e.g. ATSSS rules).

6.1.2 Encoding of ATSSS parameters

The ATSSS container contents include one or more ATSSS parameters and they are coded as shown in figure 6.1.2-1,
figure 6.1.2-2 and table 6.1.2-1.

8 7 6 5 4 3 2 1

octet 1

ATSSS parameter 1
octet a

octet a+1*

ATSSS parameter 2
octet b*

octet b+1*

octet c*
octet c+1*

ATSSS parameter N

octet d*

Figure 6.1.2-1: ATSSS container contents

8 7 6 5 4 3 2 1
ATSSS parameter identifier octet 1
ATSSS parameter contents length octet 2
octet 3
octet 4
ATSSS parameter contents
octet a

Figure 6.1.2-2: ATSSS parameter
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Table 6.1.2-1: ATSSS parameter

The ATSSS parameter identifier is encoded as follows:

Bits

8 7 6 5 4 3 2 1

0O 0 0o 0 0 0 0 1 ATSSS rules

0 0 0o 0 0 0 1 O Network steering functionalities information
0O 0 o 0 0 0 1 1 Measurement assistance information

All other values are spare.

The ATSSS parameter contents for the ATSSS rules are specified according to
clause 6.1.3.

The ATSSS parameter contents for the network steering functionalities information are
specified according to clause 6.1.4.

The ATSSS parameter contents for the measurement assistance information are
specified according to clause 6.1.5.

6.1.3  ATSSS rules

6.1.3.1 Definition of ATSSS rules

The ATSSS rules are defined in 3GPP TS 23.501 [2] and is set of one or more ATSSS rules, where aruleis composed
of:

a) an ATSSSrule 1D identifying the individual ATSSS rule;
b) an ATSSS rule operation identifying whether the ATSSS rule is added to or deleted from the set of ATSSS rules;
c) aprecedence value of the ATSSS rule identifying the precedence of the ATSSSrule;
d) atraffic descriptor matching a service data flow (SDF); and
€) an access selection descriptor including:
1) asteering functionality set to:

A) MPTCP functionality, the UE steers the SDF by using the MPTCP functionality; or

B) ATSSS-LL functionality, the UE steers the SDF by using the ATSSS-LL functionality;

C) UE's supported steering functionality;

NOTE 0: The steering functionality can only be set to "UE's supported steering functionality" if the UE indicated
that the UE supports only "ATSSS Low-Layer functionality with any steering mode".

NOTE 1: If theincluded steering functionality is not supported by the UE, the UE ignores this ATSSS rule, and
proceeds with the evaluation of the ATSSS rule with the next smallest precedence, if available.

2) asteering mode:

A) active-standby, the UE steers the SDF by using the active access if the active accessis available. If the
active accessis not available and the standby access is available, the UE steers the SDF by using the
standby access,

B) smallest delay, the UE steersthe SDF by using the access network with the smallest RTT. If thereis only
one access available, the UE steers the SDF by using the available access. This steering mode is only
applicable to non-GBR SDF;

C) load balancing, the UE steers the SDF across both the 3GPP access and the non-3GPP access with a given
precentage if both accesses are available. If there is only one access available, the UE steers the SDF by
using the available access. This steering mode is only applicable to non-GBR SDF; or
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D) priority based, the UE steers the SDF over the access with high priority unless the access with high
priority is congested or unavailable, when the UE steers the SDF over both the access with high priority
and the access with low priority. This steering mode is only applicable to non-GBR SDF;

3) optionally, a steering mode additional indicator:
A) load balancing percentages adjustment operation (LBPAO):

- autonomous load-balance operation, this operation is only applicable to load balancing steering mode.
With this operation, the UE may ignore the information provided in the steering mode information
(i.e. percentages of the SDF traffic transmitted over 3GPP access and non-3GPP access), and that the
UE may autonomously determine its own percentages for traffic splitting, in away that maximizes the
aggregated bandwidth in the uplink direction. The UPF may apply a similar behaviour in the downlink
direction; or

- UE assistance operation, this operation is only applicable to load balancing steering mode. With this
operation, the UE may decide how to distribute the UL traffic of the matching SDF based on the UE's
internal state (e.g. when the UE isin the special internal state such aslower battery level) and inform
the UPF how it decided to distribute the UL traffic of the matching SDF by performing UE assistance
data provisioning procedure as specified in clause 5.4.8.

NOTE 2: The UE is expected to determine its own percentages for traffic splitting by performing measurements
across both the 3GPP access and the non-3GPP access.

4) threshold valuesinclude one maximum RTT value or one maximum packet loss rate value or both. The
threshold values are only used when the steering mode isindicated as load balancing or priority based.

NOTE 3: The threshold values and the LBPAO set with either "autonomous |load-balancing operation is allowed"
or "UE assistance operation is allowed" in the steering mode additional indicator cannot exist at the same
timeinan ATSSSrule.

The UE and the UPF use the provided threshold values on both 3GPP access and non-3GPP access as follows:
A) for the load balancing steering mode,

i) if the maximum RTT value or the maximum packet loss rate value of the MA PDU sessionin an
access exceeds the indicated value, the UE and the UPF reduce the amount of traffic sent over that
access and they send traffic over the other access; and

ii) if both the maximum RTT value and the maximum packet |oss rate value of the MA PDU session for
both accesses do not exceed the provided threshold values, the UE and the UPF steer the SDF traffic
across both the 3GPP access and non-3GPP access as indicated by the steering information of the
ATSSSrule; and

B) for the priority based steering mode, the UE and the UPF use the maximum RTT value or the maximum
packet loss rate value or both to detect when an access of an MA PDU session is congested. If the
maximum RTT value or the maximum packet |loss rate value in an access of the MA PDU session
exceeds the indicated value, the UE and the UPF may send some traffic over the other access, i.e. the UE
splits the SDF traffic over both the access with high priority and the access with low priority.

6.1.3.2 Encoding of ATSSS rules
The ATSSS rules are encoded as shown in figure 6.1.3.2-1, figure 6.1.3.2-2 and figure 6.1.3.2-3 and table 6.1.3.2-1.

ETSI



3GPP TS 24.193 version 17.11.0 Release 17 a7 ETSI TS 124 193 V17.11.0 (2025-07)

8 7 6 5 4 3 2 1
octet 4
ATSSS rule 1
octet s
octet s+1
ATSSS rule 2
octet t
octet t+1
octetu
octet u+1
ATSSS rule n
octet a

Figure 6.1.3.2-1: ATSSS parameter contents including one or more ATSSS rules
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8 7 6 5 4 3 2 1
Length of ATSSS rule octet 4
octet 5
ATSSS rule ID octet 6
ATSSS rule operation octet 7
Precedence value of ATSSS rule octet 8
Length of traffic descriptor octet 9
octet 10
octet 11
Traffic descriptor
octet f
octet f+1
Access selection descriptor
octet s*
Figure 6.1.3.2-2: ATSSS rule
Length of access selection descriptor octet f+1
Steering functionality octet f+2
Steering mode octet f+3
Steering mode information octet f+4*
(NOTE)
Steering mode additional indicator octet z*
(NOTE)
octet z+1*
Threshold values (NOTE)
octet s*

NOTE: If the steering mode is defined as smallest delay, then “Steering mode information” field, "Steering mode
additional indicator” field and "Threshold values" field shall be absent. If "Steering mode additional
indicator” field needs to be included, then the "Steering mode information" field shall be present. If the
"Threshold values" field needs to be included, then the "Steering mode additional indicator" field shall be
present.

Figure 6.1.3.2-3: Access selection descriptor

0 0 0 0 0 0 LBPAO octet z*
Spare | Spare | Spare | Spare | Spare | Spare

Figure 6.1.3.2-4: Steering mode additional indicator

Length of threshold values octet z+1*
octet z+2*
Maximum RTT value
octet z+3*
Maximum packet loss rate octet s*

Figure 6.1.3.2-5: Threshold values

Table 6.1.3.2-1: ATSSS parameter contents including an ATSSS rule
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ATSSS rule ID (octet 6)
The ATSSS rule ID specifies the identity of the individual ATSSS rule on which the
ATSSS rule operation in octet 7 is applied.

ATSSS rule operation (octet 7)
The ATSSS rule operation is encoded as follows:

Bits

8 7 6 5 4 3 2 1

0O 0 0 OO 0 0 1 Add or replace ATSSS rule
0O 0 0o 0 0O 0O 1 O Delete ATSSS rule

All other values are spare.

If "Add or replace ATSSS rule" is indicated, the ATSSS rule with identity as indicated in
ATSSS rule ID and contents as indicated in the following octets of the ATSSS rule
parameter is added to the set of ATSSS rules. If an ATSSS rule with the same ATSSS
rule ID does not exist in the set of ATSSS rules, a new rule is created and added. If an
ATSSS rule with the same ATSSS rule ID exists in the set of ATSSS rules, the old rule
is replaced with the new ATSSS rule. If "Delete ATSSS rule" is indicated, the ATSSS
rule with identity as indicated in the ATSSS rule ID parameter is deleted from the set of
ATSSS set of rules and octets 8 (Precedence value of an ATSSS rule) and onwards of
the ATSSS rule parameter are ignored. If no ATS-SS rule with identity as indicated in
the ATSSS rule ID parameter exists in the set of ATSSS rules, the Delete ATSSS rule
operation is successful without changes to the set of ATSSS rules.

Precedence value of an ATSSS rule (octet 8)

The precedence value of an ATSSS rule field shall be used to specify the precedence
of the ATSSS rule among all ATSSS rules. This field shall include the binary encoded
value of the precedence value in the range from 0 to 255 (decimal). The higher the
value of the precedence value field, the lower the precedence of the ATSSS rule is.

The traffic descriptor length field (octets 9 to 10) indicates length of the traffic descriptor
field.

Traffic descriptor (octets 11 to f)

The traffic descriptor field is, as defined in table 5.2.1 in 3GPP TS 24.526 [5], of
variable size and contains a variable number (at least one) of traffic descriptor
components (NOTE 3). Each traffic descriptor component shall be encoded as a
sequence of one octet traffic descriptor component type identifier and a traffic
descriptor component value field. The traffic descriptor component type identifier shall
be transmitted first.

Traffic descriptor component type identifier
Bits

8 3
Match-all type

OS Id + OS App Id type (NOTE 1)
IPv4 remote address type

IPv6 remote address/prefix length type
Protocol identifier/next header type
Single remote port type

Remote port range type

IP 3 tuple type

Security parameter index type

Type of service/traffic class type

Flow label type

Destination MAC address type

802.1Q C-TAG VID type

802.1Q S-TAG VID type

802.1Q C-TAG PCP/DEI type

802.1Q S-TAG PCP/DEI type
Ethertype type

DNN type

Destination FQDN

Regular expression

OS App Id type

Destination MAC address range type
All other values are spare. If received they shall be interpreted as unknown.

OC0OgOO0OO0OO0OOOO

PR RERPRPRPPRPRPRRPRRPRRPR
OO0 OrROO0O0OO0OO00O0O0OO0OQO0OO0O0O0OORrRO AN

OO0 O0OO0O00O00O0O0OORRLRLRPRFEOOOOON
PP O0OO0O0O0O0O0O00OO0ORRLRQOORROOOOD®
OCORLrRrOO0O0O0O0O0O0OORORLREROROOU
OO0 OORRRPRRPROODODOO0OQOO0ODOO0OOO

OCORLOORRFROOROOOORLOOO0OOO0OOON
PO ORORORROOOQROOROOR
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Length of access selection descriptor (octet f+1)
Length of access selection descriptor indicates the length of access selection
descriptor field (staring from octet f+1).

Steering functionality (octet f+2)
The steering functionality field shall be encoded by one octet (octet f+2) as follows

Bits

8 7 6 5 4 3 2 1

0O 0 0 0 0 0 0 1 UE's supported steering functionality (NOTE 2)
0 0 0o 0 0 0 1 O MPTCP functionality

0O 0 0 0 0 0 1 1 ATSSS-LL functionality

All other values are spare.

If the UE does not support the received encoded steering functionality in the ATSSS
rule, the UE shall ignore the ATSSS rule.

Steering mode (octet f+3)
The steering mode descriptor field shall be encoded by one octet (octet f+3) as follows:

Bits

8 7 6 5 4 3 2 1

0O 0 0 0O 0 0 0 1 Active-standby

0O 0 0 0O 0O 0O 1 O Smallest delay (NOTE 2A)
0O 0 0 0 0 0 1 1 Load balancing

0O 0 0 0 01 0 O Priority based

All other values are spare.

Steering mode information (octet f+4)
If the steering mode is defined as active-standby, octet f+4 shall be defined as follows:

Bits

8 7 6 5 4 3 2 1

0O 0 0 0 0O 0 0 1 Active 3GPP and no standby

0O 0 0o 0 0O 0O 1 o0 Active 3GPP and non-3GPP standby
0O 0 0 0 00 1 1 Active non-3GPP and no standby

0O 0 o 0 01 0 O Active non-3GPP and 3GPP standby

All other values are spare.

If the steering mode is defined as load balancing, octet f+4 shall be encoded to show
the percentage of the SDF traffic transmitted over 3GPP access and non-3GPP access

as follows:

Bits

8 7 6 5 4 3 2 1

0O 0 0 0 0 0o o0 1 100% over 3GPP and 0% over non-3GPP
O 0 o 0o 0 o 1 O 90% over 3GPP and 10% over non-3GPP
0O 0 0 0O O O 1 1 80% over 3GPP and 20% over non-3GPP
0O 0 0o 0 01 0 O 70% over 3GPP and 30% over non-3GPP
0O 0 0 0 0 1 o0 1 60% over 3GPP and 40% over non-3GPP
0O 0 0 0O 0O1 1 o0 50% over 3GPP and 50% over non-3GPP
0O 0 0 00O 1 1 1 40% over 3GPP and 60% over non-3GPP
0O 0 0o 01 0 O O 30% over 3GPP and 70% over non-3GPP
0O 0 0 01 0 o0 1 20% over 3GPP and 80% over non-3GPP
O 0 o 01 0o 1 O 10% over 3GPP and 90% over non-3GPP
0O 0 0 0O 1 0 1 1 0% over 3GPP and 100% over non-3GPP

All other values are spare.

If the steering mode is defined as priority-based, octet f+4 shall be encoded as:

Bits

8 7 6 5 4 3 2 1

0O 0 0 0 0 0 0 1 3GPP is high priority access

0O 0 0o 0 0O 0O 1 O non-3GPP is high priority access

All other values are spare.

Steering mode additional indicator (octetz)
The steering mode additional indicator provides information to adjust the traffic
steering. The following operations exist.
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LBPAO (load balancing percentages adjustment operation) (octet z, bits 2 to 1) is set

as follows:
Bit
2 1 |
0 0 No additional operation
0 1 Autonomous load-balance operation is allowed (NOTE 2B)
1 0 UE assistance operation is allowed (NOTE 2B)
1 1 spare

Maximum RTT value (octets z+2 to z+3) (NOTE 2B)

If the steering mode is defined as load balancing or priority based (octet f+3), the
maximum RTT value field indicates binary encoded value of the maximum RTT in
miliseconds (NOTE 4).

Maximum packet loss rate (octet s) (NOTE 2B)

If the steering mode is defined as load balancing or priority based (octet f+3), the
maximum packet loss rate field indicates the allowed percentage of packet rate lost as
follows (NOTE 4):

Bits

8 7 6 5 4 3 2 1

0O 0 0O 0O 0O O 0 O 0% packet loss rate

0O 0 0 0O 0O O 0 1 1% packet loss rate
to

0 1.1 0 O 1 0 O 100% packet loss rate

All other values are spare (NOTE 5).

NOTE 1: For "OS Id + OS App Id type", the traffic descriptor component value field
does not specify the OS version number or the version number of the
application.

NOTE 2: This value shall be set by the SMF if the UE supports only one steering
functionality, i.e. only "ATSSS Low-Layer functionality with any steering
mode". The SMF knows the UE's supported steering functionality during the
MA PDU session establishment.

NOTE 2A: If the steering mode is defined as smallest delay, Steering mode information
field, Steering mode additional indicator field and Threshold values field shall
be absent.

NOTE 2B: LBPAO in Steering mode additional indicator field can be set to "01" or "10"
only if the steering mode is defined as load balancing. If LBPAO is set to "01"
or "10", neither Maximum RTT value field nor Maximum packet loss rate field
shall be present. If either Maximum RTT value or Maximum packet loss rate
or both are present, LBPAO in Steering mode additional indicator field shall
not be set to "01" or "10".

NOTE 3: Traffic descriptor components of an ATSSS rule are not required to be the

same as the traffic descriptor components, defined in table 5.2.1 in
3GPP TS 24.526 [5].

NOTE 4: If the value is received for a steering mode other than load balancing or
priority based, it shall be ignored.

NOTE 5: In this release of the specification if received, it shall be interpreted as value
100.

6.1.4 Network steering functionalities information
6.1.4.1 Definition of network steering functionalities information
6.1.4.1.1 MPTCP Functionality with any steering mode and the ATSSS-LL functionality

with only the active-standby steering mode

In order for the UE to support the MPTCP functionality, the UE shall support the TCP extensions for multipath
operation specified in IETF RFC 8684 [8].

When the UE indicates support for MPTCP functionality with any steering mode and the ATSSS-LL functionality with
only the active-standby steering mode and the network accepts to enabl e these functionalities for an MA PDU session
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of IP type in the UPF as specified in the clause 5.32.2 of 3GPP TS 23.501 [2], then the network shall provide the
following information to the UE:

a) two "link-specific multipath" 1P addresses/prefixes used only by the MPTCP functionality in the UE, one
associated with the 3GPP access and another associated with the non-3GPP access;

NOTE: Itispossiblethat the network provides the "link-specific multipath” | P addresses/prefix that is not
routable via N6 (e.g. IPv6 link local address).

b) theIP address, port number and the type of one or more MPTCP proxies in the UPF; and

c) oneor more ATSSS rulesincluding an ATSSS rule for non-MPTCP traffic. The ATSSS rule for non-MPTCP
traffic shall be composed of a precedence with value "255", a"match-all type" traffic descriptor, an "ATSSS-LL
functionality" steering functionality and an "active-standby" steering mode.

In this release of the specification, the UPF shall support the Transport Converter as specified in IETF RFC 8803 [9].

In this release of the specification, the UE shall support the client extensions specified in IETF RFC 8803 [9], and only
client-initiated multipath connections via a Transport Converter are supported.

The UE shall use the "link-specific multipath" addresses/prefixes to establish subflows over non-3GPP access and over
3GPP access.

When the MA PDU session is Ethernet type, the network shall not enable the MPTCP functionality with any steering
mode and the ATSSS-L L functionality with only the active-standby steering mode.
6.1.4.1.2 ATSSS-LL Functionality with any steering mode

When the UE indicates ATSSS-L L capability with any steering mode and the network accepts to enable this
functionality for an MA PDU session of any supported type, then the network shall enable ATSSS-LL functionality
with any steering mode in the UPF as specified in the clause 5.32.2 of 3GPP TS 23.501 [2] and provide one or more
ATSSS rulesto the UE.

In an ATSSS capable UE, the following ATSSS-LL requirements apply:

a) for an MA PDU session of Ethernet PDU session type, the ATSSS-LL functionality with any steering modeis
mandatory; and

b) for an MA PDU session of |Pv4, IPv6, or IPv4v6 PDU session type, if the UE does not support:

1) the MPTCP functionality with any steering mode and the ATSSS-LL functionality with only the active-
standby steering mode; and

2) the MPTCP functionality with any steering mode and the ATSSS-LL functionality with any steering mode,
then ATSSS-LL functionality with any steering mode is mandatory.
6.1.4.1.3 MPTCP functionality with any steering mode and the ATSSS-LL functionality with
any steering mode

In order for the UE to support the MPT CP functionality, the UE shall support the TCP extensions for multipath
operation specified in IETF RFC 8684[8].

When the UE indicates support for MPTCP functionality with any steering mode and the ATSSS-LL functionality with

any steering mode and the network accepts to enable these functionalities for an MA PDU session of IP typein the UPF
as specified in the clause 5.32.2 of 3GPP TS 23.501 [2], then the network shall provide the following information to the
UE:

a) two "link-specific multipath" 1P addresses/prefixes used only by the MPTCP functionality in the UE, one
associated with the 3GPP access and another associated with the non-3GPP access;

b) the IP address, port number and the type of one or more MPTCP proxiesin the UPF; and

c) oneor more ATSSSrules.
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In this release of the specification, the UPF shall support the Transport Converter as specified in IETF RFC 8803 [9].

In this release of the specification, the UE shall support the client extensions specified in IETF RFC 8803 [9], and only
client-initiated multipath connections via a Transport Converter are supported.

The UE shall use the "link-specific multipath" addresses/prefixes to establish subflows over non-3GPP access and over
3GPP access.

When the MA PDU session is Ethernet type, the network shall not enable the MPTCP functionality with any steering
mode and the ATSSS-LL functionality with any steering mode.
6.1.4.2 Encoding of network steering functionalities information
The network steering functionalities information contains:
a) addressing information for the ATSSS capable UE supporting MPTCP fiunctionality; and
b) addressing information and type for the MPTCP proxy;
and is encoded as shown in figure 6.1.4.2-1, figure 6.1.4.2-2 and table 6.1.4.2-1:

8 7 6 5 4 3 2 1
UE 3GPP IP address type octet a+1
octet a+2
UE 3GPP IP address
octet k-1
UE non-3GPP IP address type octet k
octet k+1
UE non-3GPP IP address
octet |-1
Length of MPTCP proxy information octet |
octet I+1
MPTCP proxy information value 1
octet m+2
octetn
MPTCP proxy information value 2
octet o
octet p
MPTCP proxy information value n
octet s

Figure 6.1.4.2-1: Network steering functionalities information including UE IP addresses and MPTCP
proxy information

MPTCP proxy IP address type octet I+1
octet [+2
MPTCP proxy IP address
octet m-1
octet m
MPTCP proxy port octet m+1
MPTCP proxy type octet m+2

Figure 6.1.4.2-2: MPTCP proxy information
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Table 6.1.4.2-1: UE IP addresses and MPTCP proxy information
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UE 3GPP IP address type (octet a+1) is set as follows:

Bits

8 7 6 5 4 3 2 1

0O 0 0 0 O O 0 1 IPv4

0 0 0 0 0 O 1 O IPv6

0O 0 0 0 O 0 1 1 IPv4v6

If the UE 3GPP IP address type indicates IPv4, then the UE 3GPP IP address field contains an IPv4
address in 4 octets.

If the UE 3GPP IP address type indicates IPv6, then the UE 3GPP IP address field contains an IPv6
address in 16 octets field and 1 octet prefix length field. The IPv6 address field shall be transmitted
first.

If the UE 3GPP IP address type indicates IPv4v6, then the UE 3GPP IP address field contains two IP
addresses. The first UE 3GPP IP address is an IPv4 address in 4 octets and the second UE 3GPP IP
address is an IPv6 address field in 16 octets followed by 1 octet prefix length field.

UE non-3GPP IP address type (octet k) is set as follows:

Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 1 IPv4

0 0 0 0 0 O 1 O IPv6

0O 0 0 0 0 0 1 1 IPv4v6

If the UE non-3GPP IP address type indicates IPv4, then the UE non-3GPP IP address field contains
an IPv4 address in 4 octets.

If the UE non-3GPP IP address type indicates IPv6, then the UE non-3GPP IP address field contains
an IPv6 address in 16 octets field and 1 octet prefix length field. The IPv6 address field shall be
transmitted first.

If the UE non-3GPP IP address type indicates IPv4v6, then the UE non-3GPP IP address field
contains two IP addresses. The first UE non-3GPP IP address is an IPv4 address in 4 octets and the
second UE non-3GPP IP address is an IPv6 address field in 16 octets followed by 1 octet prefix
length field.

MPTCP proxy IP address type (octet |+1) is set as follows:

Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 1 IPv4
0O 0 0 0 0 0 1 O IPv6
0O 0 0 0 0 0 1 1 IPv4v6

If the MPTCP proxy IP address type indicates IPv4, then the MPTCP proxy IP address field contains
an IPv4 address in 4 octets.

If the MPTCP proxy IP address type indicates IPv6, then the MPTCP proxy IP address field contains
an IPv6 address in 16 octets.

If the MPTCP proxy IP address type indicates IPv4v6, then the MPTCP proxy IP address field
contains two IP addresses. The first MPTCP proxy IP address is an IPv4 address in 4 octets and the
second MPTCP proxy IP address is an IPv6 address in 16 octets.

MPTCP proxy type (octet m+2) is set as follows:

Bits
8 7 6 5 4 3 2 1
0O 0 0 O O O o0 1 Transport converter

All other values are spare.
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6.1.5 Measurement assistance information

6.1.5.1 Definition of measurement assistance information
The measurement assistance information is transmitted by the network to the UE.

If the UE is only capable of supporting MPTCP functionality with any steering mode and the ATSSS-LL functionality
with only the active-standby steering mode, the network may send measurement assi stance information for the UE to
send access availability/unavailability to the UPF. In this case, the UE and UPF shall not perform RTT measurements
using PMF, the UE and UPF shall use the RTT measurements available at the MPTCP layer.

The measurement assistance information is defined in 3GPP TS 23.501 [2] and it contains:
a) addressing for the PMF in the UPF according to:

1) if the PDU session is|P type, the measurement assistance information contains | P address for the PMF with
an alocated port number associated with the 3GPP access network and another allocated port number
associated with non-3GPP access network for access performance measurements over the QoS flow of the
default QoS rule, and optionally a QoS flow list according to figure 6.1.5.2-3 and figure 6.1.5.2-4 with the
allocated port numbers to perform measurements over the QoS flows of non-default QoS rules; and

2) if the PDU session is Ethernet type, the measurement assistance information contains a MAC address
associated with the 3GPP access network and another MAC address associated with the non-3GPP address
network for the PMF for access performance measurements over the QoS flow of the default QoS rule, and
optionally a QoS flow list according to figure 6.1.5.2-3 and figure 6.1.5.2-5 with the MAC addresses to
perform for measurements over the QoS flows of non-default QoS rules; and

b) anindicator to report the availability and unavailability of an access network.

6.1.5.2 Encoding of measurement assistance information

The measurement assistance information contains addressing information for the PMF in the UPF and is encoded as
shown in figure 6.1.5.2-1 and figure 6.1.5.2-2 and table 6.1.5.2-1 and table 6.1.5.2-2.

8 7 6 5 4 3 2 1
PMF IP address type octet a+1
octet a+2
PMF IP address
octet b-5
octet b-4
PMF 3GPP port octet b-3
octet b-2
PMF non-3GPP port octet b-1
0 0 0 0 0 0 APMQF | AARI |octet b
Spare | Spare | Spare | Spare | Spare | Spare
octet b+1*
QoS flow list
octet c*

Figure 6.1.5.2-1: ATSSS parameter contents including one PMF IP address information
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Table 6.1.5.2-1: PMF IP address type

PMF IP address type (octet a+1) is set as follows:

Bits

8 7 6 5 4 3 2 1

0 0 0 0 O O 0 1 IPv4

0O 0 0 O O 0 1 O IPv6

0O 0 O O O 0 1 1 IPv41Pv6

All other values are spare.

If the PMF IP address type indicates IPv4, then the PMF IP address field contains an IPv4 address in
4 octets.

If the PMF IP address type indicates IPv6, then the PMF IP address field contains an IPv6 address in
16 octets.

If the PMF IP address type indicates IPv4IPv6, then the PMF IP address field contains two IP
addresses. The first PMF IP address is an IPv4 address in 4 octets and the second PMF IP address
is an IPv6 address in 16 octets.

PMF 3GPP port (octets b-4 — b-3) is allocated port number associated with the 3GPP access network
and is dedicated for the QoS flow of the default QoS flow.

PMF non-3GPP port (octets b-2 — b-1) is allocated port number associated with the non-3GPP
access network and is dedicated for the QoS flow of the default QoS flow.

AARI (access availability reporting indicator) (octet b, bit 1) is set as follows:
Bit

1

0 Do not report the access availability (NOTE)

1  Report the access availability

APMQF (access performance measurements per QoS flow indicator) (octet b, bit 2) is set as follows
(NOTE 2):

Bit

1

0  Perform access performance measurements using default QoS rule.

1  Perform access performance measurements using non-default QoS rule.

QoS flow list is according to figure 6.1.5.2-3, figure 6.1.5.2-4 and table 6.1.5.2-3.

NOTE 1: Even if AARI is set to "Do not report the access availability" during the MA PDU session
establishment procedure, the UE still needs to perform access availability or unavailability
report procedure over an access immediately after the MA PDU session is established to
enable the UPF to determine the UDP port of the PMF in the UE or the UDP port and the
IPv6 address of the PMF in the UE, as specified in clause 5.4.2.1.1.

NOTE 2: If APMQF is set to "Perform access performance measurements using default QoS rule”,
the UE shall use octets b-4 and b-3 for PMF 3GPP port and octets b-2 and b-1 for PMF
non-3GPP port and the UE shall ignore the QoS flow list, if provided. If APMQF is set to
"Perform access performance measurements using non-default QoS rule" the UE shall use
the information provided by the QoS flow list to perform the access performance
measurements using the QoS flow of the non-default QoS rule.
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8 7 6 5 4 3 2 1

octet a+1

PMF 3GPP MAC address
octet a+6
octet a+7
PMF non-3GPP MAC address

octet a+12

0 0 0 0 0 0 APMQ | AARI |octet a+13
Spare | Spare | Spare | Spare | Spare | Spare F
octet a+14*
QoS flow list
octet b*

Figure 6.1.5.2-2: ATSSS parameter contents including one PMF MAC address information

Table 6.1.5.2-2: PMF MAC address type

PMF 3GPP MAC address contains a 6 octet MAC address associated with the 3GPP access network
and is dedicated for the QoS flow of the default QoS flow.

PMF non-3GPP MAC address contains a 6 octet MAC address associated with the non-3GPP access
network and is dedicated for the QoS flow of the default QoS flow.

AARI (access availability reporting indicator) (octet a+13, bit 1) is set as follows:
Bit

1

0 Do not report the access availability (NOTE 1)

1  Report the access availability

APMQF (access performance measurements per QoS flow indicator) (octet a+13, bit 2) is and set as
follows (NOTE 2):

Bit

1

0  Perform access performance measurements using default QoS rule.

1  Perform access performance measurements using non-default QoS rule.

QoS flow list is according to figure 6.1.5.2-3, figure 6.1.5.2-5 and table 6.1.5.2-3.

NOTE 1: Even if AARI is set to "Do not report the access availability" during the MA PDU session
establishment procedure, the UE still needs to perform access availability or unavailability
report procedure over an access immediately after the MA PDU session is established to
enable the UPF to determine the MAC address of the PMF in the UE as specified in
clause 5.4.2.1.2.

NOTE 2: If APMQF is set to "Perform access performance measurements using default QoS rule”,
the UE shall use octets a+1 through a+6 for PMF 3GPP MAC address and octets a+7 and
a+12 for PMF non-3GPP MAC address and the UE shall ignore the QoS flow list, if
provided. If APMQF is set to "Perform access performance measurements using non-
default QoS rule" the UE shall use the information provided by the QoS flow list to perform
the access performance measurements using the QoS flow of the non-default QoS rule.

8 7 6 5 4 3 2 1
Length of QoS flow contents octet 1

octet 2

QoS flow 1
octet k
octet k+1*
octet m-1*
octet m*

QoS flow n
octet n*

Figure 6.1.5.2-3: QoS flow list information element
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8 7 6 5 4 3 2 1
0 0 QFI octetp
Spare | Spare
octet p+1
PMF 3GPP port octet p+2
octet p+3
PMF non-3GPP port octet p+4
Figure 6.1.5.2-4: QoS flow — IP address
8 7 6 5 4 3 2 1
0 0 QFI octet p
Sparel | Spare
octet p+1
PMF 3GPP MAC address
octet p+6
octet p+7
PMF non-3GPP MAC address
octet p+12

Figure 6.1.5.2-5: QoS flow — MAC address

Table 6.1.5.2-3: QoS flow

QFl is defined in Table 9.11.4.12.1 of 3GPP TS 24.501 [6].

PMF 3GPP port contains a 2 octet port number, associated with the 3GPP access network for the
target QoS flow.

PMF non-3GPP port contains a 2 octet port number, associated with the non-3GPP access network
for the target QoS flow.

PMF 3GPP MAC address contains a 6 octet MAC address, associated with the 3GPP access network
for the target QoS flow.

PMF non-3GPP MAC address contains a 6 octet MAC address, associated with the non-3GPP
access network for the target QoS flow.

6.1.6 ATSSS PCO parameters

6.1.6.1 General
Clause 6.1.6 specifies PCO parameters used for ATSSS.

6.1.6.2 ATSSS request PCO parameter
The purpose of the ATSSS request PCO parameter is to provide UE parameters for MA PDU session management.
The ATSSS request PCO parameter container contents are coded as shown in figure 6.1.6.2-1 and table 6.1.6.2-1.

The ATSSS request PCO parameter container contents may be one or more octets long. If the ATSSS request PCO
parameter container contentsis longer than one octet, octets other than the first octet shall be ignored.

8 7 6 5 4 3 2 1

0 0 0 0 ATSSS-ST octet 1
Spare | Spare | Spare | Spare

Figure 6.1.6.2-1: ATSSS request PCO parameter container contents
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Table 6.1.6.2-1: ATSSS request PCO parameter container contents

Supported ATSSS steering functionalities and steering modes (ATSSS-ST) (octet 1,
bits 1, 2, 3 and 4) (see NOTE)
This field indicates the 5GSM capability of ATSSS steering functionalities and steering

modes.

Bits

4 3 21

0 0 O 1 ATSSS Low-Layer functionality with any steering mode supported

0 0 1 0 MPTCP functionality with any steering mode and ATSSS-LL functionality

with only active-standby steering mode supported

0 0 1 1 MPTCP functionality with any steering mode and ATSSS-LL functionality
with any steering mode supported

All other values are reserved.

All other bits in octet 1 are spare and shall be coded as zero.

NOTE: If the ATSSS request PCO parameter is included in the PDN
CONNECTIVITY REQUEST message with the request type information
element set to "handover", the ATSSS-ST field is ignored.

6.1.6.3 ATSSS response with the length of two octets PCO parameter

The purpose of the AT SSS response with the length of two octets PCO parameter isto provide network parameters for
MA PDU session management.

The ATSSS response with the length of two octets PCO parameter container contents are coded as shown in
figure 6.1.6.3-1 and table 6.1.6.3-1.

The ATSSS response with the length of two octets PCO parameter container contents may be one or more octets long.
If the AT SSS response with the length of two octets PCO parameter container contentsis longer than asindicated in the
figure 6.1.6.3-1, the octets after the last field of the figure 6.1.6.3-1 shall be ignored.

8 7 6 5 4 3 2 1
0 0 0 0 0 0 MAII | NSFII |octet 1
Spare | Spare | Spare | Spare | Spare | Spare
octet 2*
Network steering functionalities information length
octet 3*
octet 4*
Network steering functionalities information
octet n*
octet n+1*
Measurement assistance information length
octet n+2*
octet n+3*
Measurement assistance information
octet m*

Figure 6.1.6.3-1: ATSSS response with the length of two octets PCO parameter container contents
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Table 6.1.6.3-1: ATSSS response with the length of two octets PCO parameter container contents

6.2

Network steering functionalities information indicator (NSFII) (octet 1, bit 1)
This bit indicates whether the network steering functionalities information length field
and the network steering functionalities information are included.

Bit

1

0 Network steering functionalities information length field and network
steering functionalities information field not included.

1 Network steering functionalities information length field and network

steering functionalities information field included.

Measurement assistance information indicator (MAII) (octet 1, bit 2)
This bit indicates whether the measurement assistance information length field and the
measurement assistance information field are included.

Bit

2

0 Measurement assistance information length field and the measurement
assistance information field not included.

1 Measurement assistance information length field and the measurement

assistance information field included.
All other bits in octet 1 are spare and shall be coded as zero.

The network steering functionalities information length field indicates length of the
network steering functionalities information field.

The network steering functionalities information field is coded as specified in
figure 6.1.4.2-1, figure 6.1.4.2-2 and table 6.1.4.2-1.

The measurement assistance information length field indicates length of the
measurement assistance information field.

The measurement assistance information field is coded as specified in figure 6.1.5.2-1
and table 6.1.5.2-1, figure 6.1.5.2-2 and table 6.1.5.2-2.

Encoding of performance measurement function (PMF)
protocol (PMFP)

6.2.1 Message functional definitions and format

6.2.1.1 General

The following PMFP messages are specified:

PMFP echo request;

PMFP echo responsg;

PMFP access report;

PMFP acknowledgement;

PMFP UAD provisioning;

PMFP UAD provisioning complete;
PMFP UAT command,;

PMFP UAT complete;
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- PMFP PLR count request;
- PMFP PLR count responss;
-  PMFP PLR report request; and

-  PMFP PLR report response.
6.2.1.2 PMFP echo request
6.2.1.2.1 Message definition

The PMFP ECHO REQUEST message is sent by the UE to the UPF or by the UPF to the UE to initiate detection of
RTT.

Seetable 6.2.1.2.1-1.
Messagetype: PMFP ECHO REQUEST
Significance: dual
Direction: UE to UPF or UPF to UE

Table 6.2.1.2.1-1: PMFP ECHO REQUEST message content

IEI Information Element Type/Reference Presence | Format | Length
PMFP echo request message Message type M Y, 1
identity 6.2.2.1
EPTI Extended procedure transaction M \% 2

identity
6.2.2.2
RI Request identity M \Y 1
6.2.2.5
70 Padding Padding o TLV-E | 3-1000

6.2.2.6

6.2.1.3 PMFP echo response

6.2.1.3.1 Message definition

The PMFP ECHO RESPONSE message is sent by the UPF to the UE or by the UE to the UPF as response to an PMFP
ECHO REQUEST message to enable detection of RTT.

Seetable6.2.1.3.1-1.
Messagetype: PMFP ECHO RESPONSE
Significance: dual

Direction: UE to UPF or UPF to UE
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PMFP ECHO RESPONSE message content

IEI Information Element Type/Reference Presence | Format | Length
PMFP echo response message Message type M \% 1
identity 6.2.2.1
EPTI Extended procedure transaction M Y, 2

identity
6.2.2.2
RI Request identity M \% 1
6.2.2.5
70 Padding Padding o TLV-E | 3-1000

6.2.2.6

6.2.1.4 PMFP access report

6.2.1.4.1 Message definition

The PMFP ACCESS REPORT message is sent by the UE to the UPF to inform the UPF about access availability or
unavailability.

Seetable 6.2.1.4.1-1.
Messagetype: PMFP ACCESS REPORT

Significance: dual

Direction: UE to UPF

Table 6.2.1.4.1-1: PMFP ACCESS REPORT message content

IEI Information Element Type/Reference Presence | Format [ Length
PMFP access report message Message type M \Y, 1
identity 6.2.2.1
EPTI Extended procedure transaction M \% 2
identity
6.2.2.2

Access availability state Access availability state M \% 1/2
6.2.2.3

Spare half octet Spare half octet M \Y 1/2
6.2.2.4

6.2.1.5 PMFP acknowledgement

6.2.1.5.1

The PMFP ACKNOWLEDGEMENT message is sent by the UPF to the UE to acknowledge reception of a PMFP
ACCESS REPORT message.

Message definition

Seetable 6.2.1.5.1-1.
Messagetype: PMFP ACKNOWLEDGEMENT
Significance: dual

Direction: UPF to UE
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Table 6.2.1.5.1-1: PMFP ACKNOWLEDGEMENT message content

IEI Information Element Type/Reference Presence | Format | Length
PMFP acknowledgement Message type M \% 1
message identity 6.2.2.1
EPTI Extended procedure transaction M Y, 2

identity
6.2.2.2
6.2.1.6 PMFP UAD provisioning
6.2.1.6.1 Message definition
The PMFP UAD PROVISIONING message is sent by the UE to provide UE assistance data to the UPF.
Seetable 6.2.1.6.1-1.

Messagetype: PMFP UAD PROVISIONING

Significance: dual

Direction: UE to network

Table 6.2.1.6.1-1: PMFP UAD PROVISIONING message content

IEI Information Element Type/Reference Presence | Format | Length
PMFP UAD provisioning message [Message type M \% 1
identity 6.2.2.1
EPTI Extended procedure transaction M \% 2

identity
6.2.2.2
DL distribution information DL distribution information M \Y, 1
6.2.2.8
6.2.1.7 PMFP PLR count request
6.2.1.7.1 Message definition

The PMFP PLR COUNT REQUEST message is sent by the UE or the UPF to initiate a PMFP PLR measurement
procedure.

Seetable6.2.1.7.1-1.

Message type:

PMFP PLR COUNT REQUEST

Significance: dual

Direction: both

Table 6.2.1.7.1-1: PMFP PLR COUNT REQUEST message content

IEI Information Element Type/Reference Presence | Format | Length
PMFP PLR count request Message type M \% 1
message identity 6.2.2.1
EPTI Extended procedure transaction M Y, 2

identity
6.2.2.2
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6.2.1.8

6.2.1.8.1

PMFP PLR count response

Message definition
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The PMFP PLR COUNT RESPONSE message is sent by the UE to the UPF or the UPF to the UE to acknowledge
reception of aPMFP PLR COUNT REQUEST message.

Seetable 6.2.1.8.1-1.
Message type:
Significance: dual

Direction: both

PMFP PLR COUNT RESPONSE

Table 6.2.1.8.1-1: PMFP PLR COUNT RESPONSE message content

IEI Information Element Type/Reference Presence | Format | Length
PMFP PLR count response Message type M Y, 1
message identity 6.2.2.1
EPTI Extended procedure transaction M \% 2

identity

6.2.2.2
6.2.1.9 PMFP PLR report request
6.2.1.9.1 Message definition

The PMFP PLR REPORT REQUEST message is sent by either UE or UPF to request the report of the counting result.

Seetable 6.2.1.9.1-1.
Message type:
Significance: dual

Direction: both

PMFP PLR REPORT REQUEST

Table 6.2.1.9.1-1: PMFP PLR REPORT REQUEST message content

IEI Information Element Type/Reference Presence | Format [ Length
PMFP PLR report request Message type M Y, 1
message identity 6.2.2.1
EPTI Extended procedure transaction M \% 2

identity
6.2.2.2
A- Additional measurement Additional measurement indication (0] TV 1
indication 6.2.2.9
6.2.1.9.2 Additional measurement indication
This|E isincluded in the message by either UE or UPF when the restart counting for another PLR measurement is
required.
6.2.1.10 PMFP PLR report response
6.2.1.10.1 Message definition

The PMFP PLR REPORT RESPONSE message is sent by either UE or the UPF to respond the PMFP PLR REPORT
REQUEST message and report the counting result.
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Seetable 6.2.1.10.1-1.
Messagetype: PMFP PLR REPORT RESPONSE
Significance: dual
Direction: both

Table 6.2.1.10.1-1: PMFP PLR REPORT RESPONSE message content

IEI Information Element Type/Reference Presence | Format [ Length
PMFP PLR report response Message type M \% 1
message identity 6.2.2.1
EPTI Extended procedure transaction M \Y, 2

identity
6.2.2.2
Counting result Counting result M \Y 4
6.2.2.10
A- Additional measurement Additional measurement indication (0] TV 1
indication 6.2.2.9
6.2.1.10.2 Additional measurement indication

This|E isincluded in the message by either UE or UPF to indicate whether to accept the request of restart counting for
another PLR measurement in the PMFP PLR REPORT REQUEST message.

6.2.1.11 PMFP UAT command

6.2.1.11.1 Message definition

The PMFP UAT COMMAND message is sent by the UE to the UPF in order to terminate the UE assistance operation
to the UPF.

Seetable6.2.1.11.1-1.
Messagetype: PMFP UAT COMMAND
Significance: dual
Direction: UE to network

Table 6.2.1.11.1-1: PMFP UAT COMMAND message content

IEI Information Element Type/Reference Presence | Format [ Length
PMFP UAT command message [Message type M \% 1
identity 6.2.2.1
EPTI Extended procedure transaction M Y, 2

identity
6.2.2.2

6.2.1.12 PMFP UAT complete

6.2.1.12.1 Message definition
The PMFP UAT COMPLETE message is sent by the UPF to the UE.
Seetable6.2.1.12.1-1.

Messagetype: PMFP UAT COMPLETE

Significance: dual
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Table 6.2.1.12.1-1: PMFP UAT COMPLETE message content

IEI Information Element Type/Reference Presence | Format | Length
PMFP UAT complete message Message type M \% 1
identity 6.2.2.1
EPTI Extended procedure transaction M Y, 2

identity
6.2.2.2
6.2.1.13 PMFP UAD provisioning complete

6.2.1.13.1

Message definition

The PMFP UAD PROVISIONING COMPLETE message is sent by the UPF to the UE as response to PMFP UAD

PROVISIONING message.

Seetable 6.2.1.13.1-1.
Message type:
Significance: dual

Direction: network to UE

PMFP UAD PROVISIONING COMPLETE

Table 6.2.1.13.1-1: PMFP UAD PROVISIONING COMPLETE message content

IEI Information Element Type/Reference Presence | Format | Length
PMFP UAD provisioning complete |Message type M \Y 1
message identity 6.2.2.1
EPTI Extended procedure transaction M \% 2

identity
6.2.2.2

6.2.2

6.2.2.1 Message type

Encoding of information element

Message type is a type 3 information element with length of 1 octet.

Table 6.2.2.1-1 defines the value part of the message type |E used in the PMFP.
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Table 6.2.2.1-1: Message type

Bits
8 76 5 4 3 21
0 00 O0OO0OTU O?1 PMFP ECHO REQUEST message
0 00O0OO0OOT1O PMFP ECHO RESPONSE message
0 00 O0O0OTZ11 PMFP ACCESS REPORT message
0 00 0 O 100 PMFP ACKNOWLEDGEMENT message
0 00 0O 101 PMFP PLR COUNT REQUEST message
0 00 O0OT1 10 PMFP PLR COUNT RESPONSE message
0 00 0O 1001 PMFP UAD PROVISIONING message
0 0 00O 111 PMFP PLR REPORT REQUEST message
0 00 0O 1 0O00O0 PMFP PLR REPORT RESPONSE message
0 0001010 PMFP UAT COMMAND message
0 0001011 PMFP UAT COMPLETE message
0 0001100 PMFP UAD PROVISIONING COMPLETE
message
All other values are reserved
6.2.2.2 Extended procedure transaction identity

The purpose of the extended procedure transaction identity information element is to enable distinguishing up to
10000H different bi-directional message flows. Such a message flow is called a transaction.

Extended procedure transaction identity is atype 3 information element with length of 2 octet.

The extended procedure transaction identity information element is coded as shown in figure 6.2.2.2-1 and table

6.2.2.2-1.

EPTI

octet 1

octet 2

Figure 6.2.2.2-1: Extended procedu

re transaction identity information element

Table 6.2.2.2-1: Extended procedure transaction identity information element

EPTI (octet 1 to octet 2)
Binary encoded EPTI value.

EPTI values between 0000H and 7FFFH indicate a UE-initiated transaction. EPTI
values between 8000H and FFFFH indicate a UPF-initiated transaction.

6.2.2.3 Access availability state

The purpose of the access availability state information element is to provide information about availability of access.

The access availability stateis atype 1 information element.

The access availability state information element is coded as shown in figure 6.2.2.3-1 and table 6.2.2.3-1.

8 7 6 5 4

3 2 1

Access availability state IEI 0

spare | spare

0 AN3A A3A |octet 1

Figure 6.2.2.3-1: Access availability state information element
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Table 6.2.2.3-1: Access availability state information element

Availability over 3GPP access (A3A) (octet 1, bit 1)

Bit

1

0 3GPP access not available
1 3GPP access available

Availability over non-3GPP access (AN3A) (octet 1, bit 2)

Bit

2

0 non-3GPP access not available

1 non-3GPP access available
6.2.2.4 Spare half octet

Thisinformation element is used in the description of messages when an odd number of half octet type 1 information
elements are used. This element is filled with spare bits set to zero and is placed in bits 5 to 8 of the octet unless
otherwise specified.

6.2.2.5 Request identity

The purpose of the Request identity information element is to enable association of a PMF ECHO RESPONSE message
with one of PMF ECHO REQUEST messages sent within one RTT measurement procedure.

The Request identity is atype 3 information element with length of 1 octet.
The Request identity information element is coded as shown in figure 6.2.2.5-1 and table 6.2.2.5-1.

8 7 6 5 4 3 2 1
| Request identity value |octet 1
Figure 6.2.2.5-1: Request identity information element

Table 6.2.2.5-1: Request identity information element

Request identity value (octet 1)

Bits

8 76 5 4 3 21

0 000O0O0OOOO O \

to } Request identity value

11111111 [/

6.2.2.6 Padding
The purpose of the Padding information element is to extend the PMFP message to length requested by upper layers.
The Padding information information element is coded as shown in figure 6.2.2.6-1.

The Padding information is atype 6 information element with a minimum length of 3 octets.

8 7 6 5 4 3 2 1
Padding IEI octet 1
octet 2
Padding length
octet 3
0 0 0 0 0 0 0 0 octets 3
Spare | Spare | Spare | Spare | Spare | Spare | Spare | Spare
octet n

Figure 6.2.2.6-1: Padding information element
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6.2.2.7 Void

6.2.2.8 DL distribution information

The purpose of the DL distribution information information element is to provide a DL traffic distribution that can be
applied by the UPF for all DL traffic that applies to the UE-assistance operation.

The DL distribution information is atype 3 information element with length of 2 octets.

The DL distribution information information element is coded as shown in figure 6.2.2.8-1 and table 6.2.2.8-1.

8 7 6 5 4 3 2 1
DL distribution information IEI octet 1
DL distribution value octet 2

Figure 6.2.2.8-1: DL distribution information information element

Table 6.2.2.8-1: DL distribution information information element

DL distribution value (octet 2)
its

100% over 3GPP and 0% over non-3GPP
90% over 3GPP and 10% over non-3GPP
80% over 3GPP and 20% over non-3GPP
70% over 3GPP and 30% over non-3GPP
60% over 3GPP and 40% over non-3GPP
50% over 3GPP and 50% over non-3GPP
40% over 3GPP and 60% over non-3GPP
30% over 3GPP and 70% over non-3GPP
20% over 3GPP and 80% over non-3GPP
10% over 3GPP and 90% over non-3GPP
0% over 3GPP and 100% over non-3GPP

O0O0OO0O0O0O0OO0O0OO0OO
OO0OO0OO0OO0OO0O0OO0O0OO0OOO®
OCO0OO0OO0OO0OO0OO0OO0OOOO WU
PRPRPPRPOO0OO0OO0OO0OOO DN
OCO0OO0OORRRRFRPROOOW
PRPOORRFROORRON
POROROROROR L

B
8
0
0
0
0
0
0
0
0
0
0
0
A

Il other values are spare.

6.2.2.9 Additional measurement indication

The purpose of the additional measurement indication information element is to indicate whether to restart counting for
another PLR measurement.

The additional measurement indication is atype 1 information element.

The additional measurement indication information element is coded as shown in figure 6.2.2.9-1 and table 6.2.2.9-1.

8 7 6 5 4 3 2 1
Additional measurement indication 0 0 0 ACR |octet 1
|E| spare | spare | spare

Figure 6.2.2.9-1: Additional measurement indication information element

Table 6.2.2.9-1: Additional measurement indication information element

Restart counting (RC) (octet 1, bit 1)

Bit

1

0 Restart counting is not to be performed
1 Restart counting is to be performed

Bits 2 to 4 are spare and shall be coded as zero.
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6.2.2.10 Counting result
The purpose of the counting result information element is to indicate the number of the counted packets.
The counting result is atype 3 information element with length of 5 octet.

The counting result information element is coded as shown in figure 6.2.2.10-1.

8 7 6 5 4 3 2 1
Counting result IEI octet 1
octet 2
Counting result
octet 5

Figure 6.2.2.10-1: Counting result information element

Table 6.2.2.10-1: Counting result information element

Counting result (octet 1 to octet 5)
Binary encoded counting result value.

6.3 Encoding of 3GPP IEEE MAC based protocol family

Ethertype of the 3GPP IEEE MAC based protocol family isXYZ.
Editor's note: ethertype of the 3GPP IEEE MAC based protocol family will be assigned by |EEE.

The MAC client datafield of aMAC frame as specified in IEEE 802.3 [12] with the length/type field set to the
ethertype of the 3GPP |EEE MAC based protocol family contains a 3GPP IEEE MAC based protocol family envelope.
The 3GPP IEEE MAC based protocol family envelope is encoded as shown in figure 6.3-1 and table 6.3-1.

8 7 6 5 4 3 2 1
Protocol subtype octet 1
octet 2
Protocol data
octet x

Figure 6.3-1: 3GPP IEEE MAC based protocol family envelope

Table 6.3-1: 3GPP IEEE MAC based protocol family envelope

Protocol subtype (octet 1)

The protocol subtype field identifies protocol of the protocol data field.

Bits

8 76 5 4 3 21

00 0O0OOO0OUO0OTZ1 Performance measurement function protocol (PMFP).
All other values are reserved.

Protocol data (octets 2 to x)

If the protocol subtype field is set to "Performance measurement function protocol
(PMFP)", the protocol data field shall be encoded as a sequence of a two octets PMFP
message length field and a PMFP message field. The PMFP message length field shall
indicate the length in octets of the PMFP message field. The PMFP message field shall
contain a PMFP message as specified in clause 6.2.1.

NOTE: A sending entity shall not set the protocol subtype field to a reserved value. A
receiving entity shall ignore a 3GPP IEEE MAC based protocol family
envelope if the protocol subtype field is set to a reserved value.
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2

7.1

The description of timersin the tables of clause 7 should be considered a brief summary. The precise details are found

General

List of system parameters

in clause 5, which should be considered the definitive descriptions.

7.2

protocol (PMFP)

Timers of PMFP are shown in table 7.2-1 and table 7.2-2.

Table 7.2-1: Timers of PMFP — UE side

Timers of performance measurement function (PMF)

NOTE 2:

are described in the corresponding procedure description.
Initial timer value is 500 milliseconds. The timer value doubles after each timer expiry,
until set to 4 seconds.

TIMER TIMER CAUSE OF START NORMAL STOP ON
NUM. VALUE THE
:I_stY 2ndY 3rdY 4th
EXPIRY (NOTE 1)
T101 1s Transmission of the first PMFP [A PMFP ECHO Abort of the
ECHO REQUEST message RESPONSE procedure.
message received
for each sent PMFP
ECHO REQUEST
message
T102 NOTE 2 Transmission of PMFP ACCESS |PMFP Retransmission of
REPORT message ACKNOWLEDGEM [PMFP ACCESS
ENT message with [REPORT message
the same EPTl is
received
T103 1s Transmission of PMFP PLR PMFP PLR COUNT |Abort of the
COUNT REQUEST message RESPONSE procedure.
message with the
same EPTl is
received
T104 1s Transmission of PMFP PLR PMFP PLR Abort of the
REPORT REQUEST message |REPORT procedure.
RESPONSE
message with the
same EPTl is
received
T105 1s Transmission of PMFP UAT PMFP UAT Retransmission of
COMMAND message COMPLETE PMFP UAT
message with the  [COMMAND
same EPTI is message
received
T106 1s Transmission of PMFP UAD PMFP UAD Retransmission of
PROVISIONING message PROVISIONING PMFP UAD
COMPLETE PROVISIONING
message with the  [message
same EPTl is
received
NOTE 1: Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions
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Table 7.2-2: Timers of PMFP — UPF side

TIMER TIMER CAUSE OF START NORMAL STOP ON
NUM. VALUE THE
1st, 2nd, 3rd, 4th

EXPIRY (NOTE 1)
T201 NOTE 2 Transmission of the first PMFP A PMFP ECHO Abort of the

ECHO REQUEST message RESPONSE procedure.
message received
for each sent PMFP
ECHO REQUEST

message
T203 1s Transmission of PMFP PLR PMFP PLR COUNT |Abort of the
COUNT REQUEST message RESPONSE procedure.

message with the
same EPTl is

received
T204 1s Transmission of PMFP PLR PMFP PLR Abort of the
REPORT REQUEST message |REPORT procedure.
RESPONSE

message with the

same EPTl is

received

NOTE 1: Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions
are described in the corresponding procedure description.

NOTE 2: The value of this timer is network dependent.

8 Handling of unknown, unforeseen, and erroneous
PMFP data
8.1 General

The procedures specified in the clause apply to those messages which pass the checks described in this clause.

This clause a so specifies procedures for the handling of unknown, unforeseen, and erroneous PMFP data by the
receiving entity. These procedures are called "error handling procedures’, but in addition to providing recovery
mechanisms for error situations they define a compatibility mechanism for future extensions of the PMFP.

Clauses 8.1 to 8.8 shall be applied in order of precedence.

Detailed error handling procedures in the network are implementation dependent and may vary from PLMN to PLMN.
However, when extensions of PMFP are devel oped, networks are assumed to have the error handling which is indicated
in this clause as mandatory ("shall") and that isindicated as strongly recommended ("should").

Also, the error handling of the network is only considered as mandatory or strongly recommended when certain
thresholds for errors are not reached during a dedicated connection.

For definition of semantical and syntactical errors see 3GPP TS 24.007 [13)], clause 11.4.2.

8.2 Message too short or too long
8.2.1 Message too short

When a message is received that istoo short to contain a complete message type information element, that message
shall beignored, c.f. 3GPP TS 24.007 [13].
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8.2.2 Message too long

The maximum size of a PMFP message is 65535 octets.

8.3 Unknown or unforeseen extended procedure transaction
identity (EPTI)

8.3.1 Extended procedure transaction identity (EPTI)

The following network procedures shall apply for handling an unknown, erroneous, or unforeseen EPTI received in a
PMFP message:

a) In casethe network receives a PMFP ECHO RESPONSE message in which the EPTI value does not match any
EPTI in use, the network shall ignore the PMFP message.

The following UE procedures shall apply for handling an unknown, erroneous, or unforeseen EPTI received in a PMFP
message:

a) In casethe UE receives a PMFP ECHO RESPONSE message, a PMFP UAD PROVISIONING COMPLETE
message, a PMFP UAT COMPLETE message or a PMFP ACKNOWLEDGEMENT message in which the EPTI
value does not match any EPTI in use, the UE shall ignore the PM FP message.

8.4 Unknown or unforeseen message type

If the UE or the network receives a PMFP message with message type not defined for the PMFP or not implemented by
the receiver, it shall ignore the PM FP message.

NOTE: A message type not defined for the PMFP in the given direction is regarded by the receiver as a message
type not defined for the PMFP, see 3GPP TS 24.007 [13].

If the UE receives a message not compatible with the PMFP state, the UE shall ignore the PMFP message.

If the network receives a message not compatible with the PMFP state, the network actions are implementation
dependent.

8.5 Non-semantical mandatory information element errors

8.5.1 Common procedures
When on receipt of a message,
a) an "imperative message part" error; or
b) a"missing mandatory IE" error;
is diagnosed or when a message containing:
a) asyntactically incorrect mandatory |E;
b) an IE unknown in the message, but encoded as "comprehension required” (see 3GPP TS 24.007 [13]); or
¢) anout of sequence |E encoded as "comprehension required” (see 3GPP TS 24.007 [13)]) isreceived,;
the UE shall ignore the PMFP message and the network shall:
a) try to treat the message (the exact further actions are implementation dependent); or

b) ignore the message.
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8.6 Unknown and unforeseen IEs in the non-imperative
message part

8.6.1 IEls unknown in the message

The UE shall ignore all IEs unknown in a message which are not encoded as " comprehension required” (see
3GPP TS 24.007 [13)).

The network shall take the same approach.

8.6.2 Out of sequence IEs

The UE shall ignore all out of sequence IEsin a message which are not encoded as " comprehension required” (see
3GPP TS 24.007 [13]).

The network should take the same approach.

8.6.3 Repeated IEs

If an information element with format T, TV, TLV, or TLV-E is repeated in a message in which repetition of the
information element is not specified in clause 6.2.1, the UE shall handle only the contents of the information element
appearing first and shall ignore all subsequent repetitions of the information element. When repetition of information
elementsis specified, the UE shall handle only the contents of specified repeated information elements. If the limit on
repetition of information elementsis exceeded, the UE shall handle the contents of information elements appearing first
up to the limit of repetitions and shall ignore all subsequent repetitions of the information element.

The network should follow the same procedures.

8.7 Non-imperative message part errors

8.7.1 General

This category includes:
a) syntactically incorrect optional |Es; and

b) conditiona IE errors.

8.7.2 Syntactically incorrect optional IEs
The UE shall treat all optional |Esthat are syntactically incorrect in a message as not present in the message.

The network shall take the same approach.

8.7.3 Conditional IE errors
NOTE: Inthisrelease of specification, there are no conditional |Es.

When upon receipt of a PMFP message the UE diagnoses a " missing conditional IE" error or an "unexpected
conditional IE" error, or when it receives a PMFP message containing at least one syntactically incorrect conditiona IE,
the UE shall ignore the message.

When the network receives a message and diagnoses a "missing conditional |E" error or an "unexpected conditional |E"
error or when it receives a message containing at least one syntactically incorrect conditional 1E, the network shall
either:

a) try to treat the message (the exact further actions are implementation dependent); or

b) ignore the message.
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8.8 Messages with semantically incorrect contents

When a message with semantically incorrect contentsis received, the UE shall perform the foreseen reactions of the
procedural part of clause 5.4. If, however no such reactions are specified, the UE shall ignore the message.

The network should follow the same procedure.
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Annex A (informative):
Registration templates

A.1  IEEE regqistration templates

A.1.1 |EEE registration templates for ethertype values

A.1.1.1 IEEE registration templates for ethertype value for 3GPP IEEE MAC
based protocol family

Editor's note: MCC is requested to apply in IEEE-RA for alocation of an ethertype value according to this template.
Registration URL:

http://standards.ieee.org/devel op/regauth/ethertype/index.html

Registry:
ethertype

Detailed description:

This application requests alocation of an ethertype value for 3GPP |EEE MAC based protocol family, as specified in
|EEE 802 [11].

Protocol description:

The MAC client datafield of aMAC frame as specified in |EEE 802.3 [12] of the 3GPP IEEE MAC based protocol
family is formatted as follows:

- octet 1 of the MAC client datafield is the protocol subtype field.
- remaining octets of the MAC client datafield are the protocol datafield.

The protocol subtype field set to one identifies the performance measurement function protocol specified in
3GPP TS 24.193.

3GPP TS 24.193 enables assignment of further protocols to values of the protocol subtype field.

Assignment quantity:

1

Additional comments:

1) Does the company requesting the assignment have any existing Ethertype assignments?

Yes.
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1a) Does the existing use of the original assignment support sub-typing?

No.

1b) Does the current applicant know who is currently responsible for maintenance of the previously assigned Ethertype?

Yes.

1c) Has the company considered using sub-typing of the older Ethertype for the new use under application?

Y es. Sub-typing of the older Ethertype for the new use under application is not possible.

1d) Given the above, why is a new Ethertype needed?

See detailed description for the new use under application.

2) Has the new protocol been developed and tested in accordance with clause 9 and especially clause 9.2.3 and Figure
12 of IEEE Std 802-2014 [11], |IEEE Standard for Local and Metropolitan Area Networks: Overview and Architecture?

The 3GPP |IEEE MAC based protocol family has been developed as follows:

- thefirst octet of the MAC client datafield of a MAC frame as specified in IEEE 802.3 [12] of the 3GPP |IEEE
MAC based protocol family contains the protocol subtype field.

- the MAC client data field of the MAC frame of the 3GPP IEEE MAC based protocol family does not contain a
protocol version field. If aprotocol identified by an existing protocol subtype field value is modified in a
backward-compatible way, there is no need to indicate a protocol version. If a protocol identified by an existing
protocol subtype field value needs to be modified in a backward-incompatible way, a new protocol subtype field
value will be assigned to the modified protocol.

The 3GPP IEEE MAC based protocol family has not been tested.

3) Have the full provisions of Figure 12 for the "Protocol identification field" in the prototype protocol been preserved
in the final version of the protocol for which the new EtherType is being requested?

Thefirst octet of the MAC client datafield of aMAC frame as specified in IEEE 802.3 [12] of the 3GPP IEEE MAC
based protocol family contains the protocol subtype field.

The MAC client datafield of the MAC frame of the 3GPP IEEE MAC based protocol family does not contain a
protocol version field. If a protocol identified by an existing protocol subtype field value is modified in a backward-
compatible way, there is no need to indicate a protocol version. If a protocol identified by an existing protocol subtype
field value needs to be modified in a backward-incompatible way, a new protocol subtype field value will be assigned
to the modified protocol.

Thisis preserved in the final version.

4) What provisions have been made for maintai ning and assigning sub-types going forward within your company?
Please provide an example of the first 10 bytes/octets as an example.

3GPP TS 24.193 enables assignment of protocols to values of the protocol subtype field. A sending entity shall not set
the protocol subtype field to areserved value. A receiving entity shall ignore the MAC client datafield, if the protocol
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subtype field is set to areserved value. 3GPP TS 24.193 so far contains an assignment for the performance
measurement function to value one of the protocol subtype field.

For the performance measurement function protocol:

- value of octet 1 of the MAC client datafield is set to one.

- values of octet 2 and octet 3 of the MAC client data field contain the length of the performance measurement function
protocol message.

- value of octet 4 of the MAC client datafield is set to the message type of the performance measurement function
protocol.

- value of octet 5 and octet 6 of the MAC client datafield is set to the extended procedure transaction identity of the
performance measurement function protocol, enabling distinguishing of procedures running in parallel.

- values of octet 7 and later octets of the MAC client data field depend on the message type of the performance
measurement function protocol.
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Annex B (informative):
Change history
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2020-09 | CT#89e | CP-202153 (0003 1| F [Clarification on whether UP resources are established on 3GPP and 16.1.0
non-3GPP accesses
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2020-12 | CT#90e | CP-203179 (0012 1| F |IEl value for the Padding IE 16.2.0
2020-12 | CT#90e | CP-203179 |0014 F | Correction for PMFP messages sent via Ethernet PDU session 16.2.0
2020-12 | CT#90e | CP-203179 (0015 1{ F |Correction for EPTI length 16.2.0
2020-12 | CT#90e | CP-203179 (0017 F | Correction for PMFP timer values 16.2.0
2020-12 | CT#90e | CP-203179 (0018 F | Support of regular expression in ATSSS rules 16.2.0
2020-12 | CT#90e | CP-203179 (0020 1{ F |Transport Converter procedure 16.2.0
2020-12 | CT#90e | CP-203179 (0022 F | Clarification on non-allowed area applied to wireline access 16.2.0
2020-12 | CT#90e | CP-203179 (0023 1{ F |[Introduction of IP 3-tuple type 16.2.0
2021-03 | CT#91e | CP-210109 (0026 1{ F |Numbering the timers used in PMFP 16.3.0
2021-03 | CT#91e | CP-210109 (0028 1{ F |Fix support of network-requested UP reactivation 16.3.0
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2021-06 | CT#92e | CP-211131 [0045 2] A [Addition of ATSSS Rule ID and individual rule modification 17.1.0
2021-06 | CT#92e | CP-211138 [ 0031 1| B |Support for MA PDU Session with 3GPP access in EPC 17.1.0
2021-06 | CT#92e | CP-211138 [ 0029 3| B [Introduction of performance measurement for a certain target QoS flow | 17.1.0
and UE assistance data provisioning
2021-06 | CT#92e | CP-211138 [ 0036 1| B |Support of UE assistance data in PMFP 17.1.0
2021-06 | CT#92e | CP-211138 [ 0037 1{ B |PMFP message transport associated with QoS flow 17.1.0
2021-06 | CT#92e | CP-211138 | 0038 1| F |EPS interworking if UE supporting 3GPP access leg in EPC of 17.10
an MA PDU session
2021-06 | CT#92e | CP-211138 [ 0030 3| B [Support of packet loss rate measurement 17.1.0
2021-06 | CT#92e | CP-211150 | 0034 F |Enable report the availability and unavailability of an access 17.1.0
network
2021-06 | CT#92e | CP-211150 [ 0035 D [Correction on EPTI 17.1.0
2021-06 | CT#92e | CP-211150 | 0041 F |5G-RG and hybrid access 17.1.0
2021-06 | CT#92e | CP-211340 (0047 5| C [Introduction of steering mode indicator for load-balancing 17.1.0
steering mode
2021-09 [ CT#93e | CP-212130 (0046 3| C [|Introduction of threshold values 17.2.0
2021-09 [ CT#93e | CP-212130 [ 0048 2| B |Measurement performance per QoS flow 17.2.0
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2021-09 | CT#93e | CP-212155 [0051| 1| D [Correction of MA PDU session network upgrade is allowed 17.2.0
2021-09 | CT#93e | CP-212140 |0052| 1| F [Introduction of MAC address range traffic descriptor component | 17.2.0
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2022-03 | CT#95e | CP-220228 | 0084 | 2| F [Clarification on the steering functionality included in an ATSSS | 17.4.0
rule
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procedure
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2022-03 | CT#95e | CP-220239 [0069| 1| F [Signal deactivation of an MA PDU session with PDN leg 17.4.0

2022-03 | CT#95e | CP-220239 [0070| 1] B |A/Gb mode or lu mode Interworking for PDN leg 17.4.0

2022-03 | CT#95e | CP-220239 (0071 | 1| F |[Clarification on establishing PDN leg 17.4.0

2022-03 | CT#95e | CP-220239 |0074| 1| F |Clarification on PLR measurement procedure abnormal handling| 17.4.0

2022-03 | CT#95e | CP-220239 | 0075 -| B |ATSSS parameters provisioned and modified through EPS 17.4.0
procedure - 24193 Part

2022-03 | CT#95e | CP-220239 | 0076 F_|CloT EPS optimizations is not applicable for the PDN leg 17.4.0

2022-03 | CT#95e | CP-220239 (0077| 1| F |Clarifications on PMFP used on the user planes via 3GPP 17.4.0
access in EPC and non-3GPP access in 5GC

2022-03 | CT#95e | CP-220239 |0079| 1| F [UE assistance operation is disabled after UAD provisioning 17.4.0
procedue
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