
 

 

 

 

 

 

ETSI TS 129 561 V19.5.0 (2026-03) 

5G; 
5G System; 

Interworking between 5G Network and external Data Networks; 
Stage 3  

(3GPP TS 29.561 version 19.5.0 Release 19) 



  

 

TECHNICAL SPECIFICATION 

Sample Document
get full document from standards.iteh.ai

ETSI TS 129 561 V19.5.0 (2026-03)  •  https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03

https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03
https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03


 

ETSI 

ETSI TS 129 561 V19.5.0 (2026-03)13GPP TS 29.561 version 19.5.0 Release 19

 

Reference 
RTS/TSGC-0329561vj50 

Keywords 
5G 

ETSI 

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

 
Tel.: +33 4 92 94 42 00   Fax: +33 4 93 65 47 16 

 
Siret N° 348 623 562 00017 - APE 7112B 

Association à but non lucratif enregistrée à 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 fitness 

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, fitness 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 2026. 

All rights reserved. 
 

Sample Document
get full document from standards.iteh.ai

ETSI TS 129 561 V19.5.0 (2026-03)  •  https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03

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
https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03
https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03


 

ETSI 

ETSI TS 129 561 V19.5.0 (2026-03)23GPP TS 29.561 version 19.5.0 Release 19

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-members, and can be 
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to 
ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the 
ETSI IPR online database. 

Pursuant to the ETSI Directives including the ETSI IPR Policy, no investigation regarding the essentiality of IPRs, 
including IPR 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 ETSI 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. oneM2M™ logo is a trademark 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" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of 
provisions). 

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

Sample Document
get full document from standards.iteh.ai

ETSI TS 129 561 V19.5.0 (2026-03)  •  https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03

https://ipr.etsi.org/
https://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx
https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03
https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03


 

ETSI 

ETSI TS 129 561 V19.5.0 (2026-03)33GPP TS 29.561 version 19.5.0 Release 19

Contents 

Intellectual Property Rights ................................................................................................................................ 2 

Legal Notice ....................................................................................................................................................... 2 

Modal verbs terminology .................................................................................................................................... 2 

Foreword ............................................................................................................................................................. 7 

1 Scope ........................................................................................................................................................ 8 

2 References ................................................................................................................................................ 8 

3 Definitions and abbreviations ................................................................................................................. 11 

3.1 Definitions ........................................................................................................................................................ 11 

3.2 Abbreviations ................................................................................................................................................... 11 

4 Network Characteristics ......................................................................................................................... 12 

4.1 Key characteristics of PLMN ........................................................................................................................... 12 

4.2 Key characteristics of IP Networks .................................................................................................................. 12 

4.3 Key characteristics of Ethernet ......................................................................................................................... 12 

5 Interworking Classifications................................................................................................................... 12 

5.1 Service Interworking ........................................................................................................................................ 12 

5.2 Network Interworking ...................................................................................................................................... 13 

6 Reference Architecture ........................................................................................................................... 13 

7 Interface to 5G Network services (User Plane) ...................................................................................... 14 

8 Interworking with DN (IP) ..................................................................................................................... 14 

8.1 General ............................................................................................................................................................. 14 

8.2 DN Interworking Model ................................................................................................................................... 14 

8.2.1 General ........................................................................................................................................................ 14 

8.2.2 Access to DN through 5G Network ............................................................................................................ 15 

8.2.2.1 Transparent access to DN ...................................................................................................................... 15 

8.2.2.2 IPv4 Non-transparent access to DN ...................................................................................................... 16 

8.2.2.3 IPv6 Non-transparent access to DN ...................................................................................................... 17 

8.3 Transport Level Marking .................................................................................................................................. 19 

9 Interworking with DN (Unstructured) .................................................................................................... 19 

9.1 General ............................................................................................................................................................. 19 

9.2 N6 PtP tunnelling based on UDP/IP ................................................................................................................. 19 

9.3 Other N6 tunnelling mechanism ....................................................................................................................... 20 

10 Interworking with DN (DHCP) .............................................................................................................. 21 

10.1 General ............................................................................................................................................................. 21 

10.2 DN interworking Model of SMF or SMF+PGW-C for DHCP ........................................................................ 21 

10.2.2 IPv4 Address allocation and IPv4 parameter configuration via DHCPv4 .................................................. 22 

10.2.3 IPv6 Prefix allocation via IPv6 stateless address autoconfiguration via DHCPv6 ..................................... 23 

10.2.4 IPv6 parameter configuration via stateless DHCPv6 .................................................................................. 24 

10.2.5 IPv6 Prefix Delegation via DHCPv6 .......................................................................................................... 25 

10.2.5.1 General requirement .............................................................................................................................. 25 

10.2.5.2 Additional requirement to support RG .................................................................................................. 25 

10.3 3GPP Vendor-Specific Options ........................................................................................................................ 26 

11 Interworking with DN-AAA (RADIUS) ................................................................................................ 27 

11.1 RADIUS procedures......................................................................................................................................... 27 

11.1.1 RADIUS Authentication and Authorization in 5GC .................................................................................. 27 

11.1.1a RADIUS Authentication and Authorization in EPC Interworking ............................................................. 28 

11.1.2 RADIUS Accounting .................................................................................................................................. 29 

11.2 Message flows on N6 interface ........................................................................................................................ 30 

11.2.1 Authentication, Authorization and Accounting procedures in 5GC ........................................................... 30 

11.2.1a Authentication and Authorization procedures in EPC Interworking .......................................................... 33 

Sample Document
get full document from standards.iteh.ai

ETSI TS 129 561 V19.5.0 (2026-03)  •  https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03

https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03
https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03


 

ETSI 

ETSI TS 129 561 V19.5.0 (2026-03)43GPP TS 29.561 version 19.5.0 Release 19

11.2.2 Accounting Update ..................................................................................................................................... 36 

11.2.3 DN-AAA initiated QoS flow termination ................................................................................................... 37 

11.2.4 DN-AAA initiated re-authorization in 5GC ................................................................................................ 38 

11.2.4a DN-AAA initiated re-authorization in EPC Interworking .......................................................................... 39 

11.3 List of RADIUS attributes ................................................................................................................................ 40 

11.3.1 General ........................................................................................................................................................ 40 

11.3.2 Change-of-Authorization Request (optionally sent from DN-AAA server to SMF) .................................. 56 

11.3.3 Access-Challenge (sent from DN-AAA server to SMF) ............................................................................ 57 

12 Interworking with DN-AAA (Diameter) ................................................................................................ 57 

12.1 Diameter Procedures ........................................................................................................................................ 57 

12.1.1 Diameter Authentication and Authorization ............................................................................................... 57 

12.1.1a Diameter Authentication and Authorization in EPC Interworking ............................................................. 58 

12.1.2 Diameter Accounting .................................................................................................................................. 60 

12.2 Message flows on N6 interface ........................................................................................................................ 61 

12.2.1 Authentication, Authorization and Accounting procedures ........................................................................ 61 

12.2.1a Authentication and Authorization procedures in EPC Interworking .......................................................... 64 

12.2.2 Accounting Update ..................................................................................................................................... 66 

12.2.3 DN-AAA initiated QoS flow termination ................................................................................................... 67 

12.2.4 DN-AAA initiated re-authorization in 5GC ................................................................................................ 68 

12.2.4a DN-AAA initiated re-authorization in EPC Interworking .......................................................................... 69 

12.2.5 DN-AAA initiated re-authentication and re-authorization in 5GC ............................................................. 69 

12.2.5a DN-AAA initiated re-authentication and re-authorization in EPC Interworking........................................ 70 

12.2.5b DN-AAA initiated re-authentication and re-authorization for MA PDU Session....................................... 71 

12.3 N6 specific AVPs ............................................................................................................................................. 71 

12.4 N6 re-used AVPs .............................................................................................................................................. 71 

12.4.0 General ........................................................................................................................................................ 71 

12.4.1 Use of the Supported-Features AVP on the N6 reference point ................................................................. 74 

12.5 N6 specific Experimental-Result-Code AVP ................................................................................................... 75 

12.6 N6 Diameter messages ..................................................................................................................................... 75 

12.6.1 General ........................................................................................................................................................ 75 

12.6.2 DER Command ........................................................................................................................................... 76 

12.6.3 DEA Command .......................................................................................................................................... 77 

12.6.4 RAR Command .......................................................................................................................................... 78 

12.6.5 RAA Command .......................................................................................................................................... 79 

13 Interworking with IMS ........................................................................................................................... 79 

13.1 General ............................................................................................................................................................. 79 

13.2 IMS interworking Model .................................................................................................................................. 80 

13.2.1 Introduction................................................................................................................................................. 80 

13.2.2 IMS specific configuration in the SMF ....................................................................................................... 80 

13.2.3 IMS specific procedures in the SMF .......................................................................................................... 81 

13.2.3.1 Provisioning of Signalling Server Address ........................................................................................... 81 

13.2.3.2 Failure of Signalling Server Address .................................................................................................... 81 

14 Interworking with DN (Ethernet) ........................................................................................................... 81 

15 Interworking with DN (Multicast Routing Protocol) ............................................................................. 82 

15.1 General ............................................................................................................................................................. 82 

15.2 DN interworking Model of UPF for PIM ......................................................................................................... 82 

16 Interworking with NSS-AAA (RADIUS) .............................................................................................. 83 

16.1 RADIUS procedures......................................................................................................................................... 83 

16.1.1 General ........................................................................................................................................................ 83 

16.1.2 RADIUS Authentication and Authorization ............................................................................................... 83 

16.2 Message flows for network slice specific authentication ................................................................................. 84 

16.2.1 Authentication and Authorization procedures ............................................................................................ 84 

16.2.2 NSS-AAA initiated revocation of network slice authorization ................................................................... 85 

16.3 List of RADIUS attributes ................................................................................................................................ 86 

16.3.1 General ........................................................................................................................................................ 86 

17 Interworking with NSS-AAA (Diameter) .............................................................................................. 87 

17.1 Diameter procedures ......................................................................................................................................... 87 

17.1.1 General ........................................................................................................................................................ 87 

Sample Document
get full document from standards.iteh.ai

ETSI TS 129 561 V19.5.0 (2026-03)  •  https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03

https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03
https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03


 

ETSI 

ETSI TS 129 561 V19.5.0 (2026-03)53GPP TS 29.561 version 19.5.0 Release 19

17.1.2 Diameter Authentication and Authorization ............................................................................................... 87 

17.2 Message flows for network slice specific authentication ................................................................................. 87 

17.2.1 Authentication and Authorization procedures ............................................................................................ 87 

17.2.2 NSS-AAA initiated revocation of network slice authorization ................................................................... 89 

17.2.3 NSS-AAA initiated re-authentication and re-authorization ........................................................................ 90 

17.3 Specific AVPs .................................................................................................................................................. 91 

17.4 re-used AVPs .................................................................................................................................................... 91 

17.4.1 General ........................................................................................................................................................ 91 

17.4.2 Use of the Supported-Features AVP ........................................................................................................... 91 

17.5 Specific Experimental-Result-Code AVP ........................................................................................................ 92 

17.6 Diameter messages ........................................................................................................................................... 92 

17.6.1 General ........................................................................................................................................................ 92 

18 Interworking with DN (L2TP tunnel) .................................................................................................... 93 

18.1 Support L2TP for CUPS across N6 .................................................................................................................. 93 

19 Interworking with Credentials Holder using AAA server ...................................................................... 96 

19.1 Credentials Holder using AAA server for primary authentication and authorization ...................................... 96 

19.2 Credentials Holder using AAA server for primary authentication procedure .................................................. 96 

20 Interworking with MBS Application Provider (AF/AS) ........................................................................ 97 

20.1 General ............................................................................................................................................................. 97 

20.2 MBS interworking user plane reference point architecture .............................................................................. 97 

20.3 User Plane Protocol between MB-UPF and MBS AF/AS or MBSTF ............................................................. 98 

20.4 User Plane Protocol between MBSTF and MBS AF/AS or NEF ..................................................................... 99 

21 Interworking with AAA server in DCS for UE onboarding in SNPNs ................................................ 100 

21.0 General ........................................................................................................................................................... 100 

21.1 Primary authentication using AAA server in DCS ......................................................................................... 100 

21.2 Secondary authentication using AAA server in DCS ..................................................................................... 100 

22 Interworking with DN for e2e encrypted traffic ................................................................................... 101 

22.1 General ........................................................................................................................................................... 101 

22.2 Media Related Information............................................................................................................................. 101 

22.3 Connect-UDP ................................................................................................................................................. 104 

22.3.1 Introduction............................................................................................................................................... 104 

22.3.2 Sending Media Related Information using proxying UDP in HTTP Datagram ....................................... 104 

22.3.3 Sending Media Related Information using transport options for UDP ..................................................... 105 

22.3.4 Sending Media Related Information using QUIC-aware proxying using HTTP ...................................... 106 

22.3.5 Sending Media Related Information using Media over QUIC transport .................................................. 108 

Annex A (normative): Rate control related to 5G Cellular Internet of Things (CIoT) optimisations .. 109 

A.1 General ................................................................................................................................................. 109 

A.2 Support of rate control of user data ...................................................................................................... 109 

A.2.1 General ........................................................................................................................................................... 109 

A.2.2 Small Data Rate Control ................................................................................................................................. 109 

A.2.3 Serving PLMN Rate Control information handling ....................................................................................... 110 

A.3:  TS29561_CustomHeaders ABNF ....................................................................................................... 110 

A.3.1 General ........................................................................................................................................................... 110 

A.3.2 ABNF definitions (Filename:"TS29561_CustomHeaders.abnf") .................................................................. 111 

Annex B (informative): IANA registration of 3GPP defined Forwarded Mode packets ....................... 113 

B.1 Introduction .......................................................................................................................................... 113 

B.2 3GPP_MRI_AESCCM_8 ..................................................................................................................... 113 

B.3 Full Nonce Counter Capsule ................................................................................................................ 113 

B.4 TLS Exporter Label .............................................................................................................................. 114 

Annex C (informative): IANA registration of 3GPP defined UDP Options Kind number ................... 114 

C.1 Introduction .......................................................................................................................................... 114 

Sample Document
get full document from standards.iteh.ai

ETSI TS 129 561 V19.5.0 (2026-03)  •  https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03

https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03
https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03


 

ETSI 

ETSI TS 129 561 V19.5.0 (2026-03)63GPP TS 29.561 version 19.5.0 Release 19

C.2 UDP Options Kind Number ................................................................................................................. 114 

Annex D (informative): IANA registration of 3GPP defined MoQ Extension headers ......................... 116 

Annex E (informative): Change history ..................................................................................................... 117 

History ............................................................................................................................................................ 120 

 

Sample Document
get full document from standards.iteh.ai

ETSI TS 129 561 V19.5.0 (2026-03)  •  https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03

https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03
https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03


 

ETSI 

ETSI TS 129 561 V19.5.0 (2026-03)73GPP TS 29.561 version 19.5.0 Release 19

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 the first 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 is incremented for all changes of substance, i.e. technical enhancements, corrections, 
updates, etc. 

z the third digit is incremented when editorial only changes have been incorporated in the document. 
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1 Scope 
The present specification defines the stage 3 interworking procedures for 5G Network interworking between PLMN and 
external DN or Network Slice Specific AAA. 

The stage 2 requirements and procedures are contained in 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3]. 

For interworking between 5G PLMN and external DNs, the present document is valid for both 3GPP accesses and non-
3GPP accesses. 

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 a specific reference, subsequent revisions do not apply. 

- For a non-specific reference, the latest version applies. In the case of a reference 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 29.281: "General Packet Radio System (GPRS) Tunnelling Protocol User Plane 
(GTPv1-U)". 

[5] 3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting 
packet based services and Packet Data Networks (PDN)". 

[6] IETF RFC 3748: "Extensible Authentication Protocol (EAP)". 

[7] IETF RFC 3579: "RADIUS (Remote Authentication Dial In User Service) Support For Extensible 
Authentication Protocol (EAP)". 

[8] IETF RFC 2865: "Remote Authentication Dial In User Service (RADIUS)". 

[9] IETF RFC 3162: "RADIUS and IPv6". 

[10] IETF RFC 4818: "RADIUS Delegated-IPv6-Prefix Attribute". 

[11] IETF RFC 5216: "The EAP-TLS Authentication Protocol". 

[12] 3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2". 

[13] 3GPP TS 24.229: "IP Multimedia Call Control Protocol based on SIP and SDP; Stage 3". 

[14] IETF RFC 2132: "DHCP Options and BOOTP Vendor Extensions". 

[15] IETF RFC 3361: "Dynamic Host Configuration Protocol (DHCP-for-IPv4) Option for Session 
Initiation Protocol (SIP) Servers". 

[16] IETF RFC 3646: "DNS Configuration options for Dynamic Host Configuration Protocol for IPv6 
(DHCPv6)". 

[17] IETF RFC 3319: "Dynamic Host Configuration Protocol (DHCPv6) Options for Session Initiation 
Protocol (SIP) Servers". 
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3 Definitions 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]. 

MA PDU Session: A PDU Session that provides a PDU connectivity service, which can use one access network at a 
time, or simultaneously one 3GPP access network and one non-3GPP access network. 

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-BRG 5G Broadband Residential Gateway 
5G-CRG 5G Cable Residential Gateway 
AMF Access and Mobility Management Function 
AS Application Server 
BBF Broadband Forum  
CH Credentials Holder 
CHAP Challenge Handshake Authentication Protocol 
CHF Charging Function 
CSMA/CD Carrier Sense Multiple Access/Collision Detection  
DCS Default Credentials Server 
DHCPv4 Dynamic Host Configuration Protocol version 4 
DHCPv6 Dynamic Host Configuration Protocol version 6 
DN Data Network 
DNAI DN Access Identifier 
DR Designated Router 
DSL Digital Subscriber Line  
FN-BRG Fixed Network Broadband RG 
FN-CRG Fixed Network Cable RG 
FQDN Fully Qualified Domain Name 
GCI Global Cable Identifier 
GLI Global Line Identifier 
GPSI Generic Public Subscription Identifier 
HFC Hybrid Fiber Coax 
I-SMF Intermediate SMF 
L2TP Layer Two Tunneling Protocol 
LAC L2TP Access Concentrator 
LNS L2TP Network Server 
MBS Multicast/Broadcast Service. 
MBSTF Multicast/Broadcast Service Transport Function. 
MB-UPF Multicast/Broadcast User Plane Function 
MRI Media Related Information 
MSK Master Session Key 
N3IWF Non-3GPP InterWorking Function  
NGAP NG Application Protocol 
NRM Network Resource Management 
NSS Network Slice Specific 
NSSAAF  Network Slice-Specific Authentication and Authorization Function 
ON-SNPN Onboarding Standalone Non-Public Network 
PAP Password Authentication Protocol 
P-GW PDN Gateway 
PGW-C PDN Gateway Control plane function 
PGW-U PDN Gateway User plane function 
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PIM Protocol-Independent Multicast 
PIM-DM Protocol-Independent Multicast- Dense Mode 
PIM-SM Protocol-Independent Multicast- Sparse Mode 
PON Passive Optical Network 
PtP Point-to-Point 
RG Residential Gateway 
RP Rendezvous Point  
RSN Redundancy Sequence Number 
RTP Real-time Transport Protocol 
SD Slice Differentiator 
SEAL Service Enabler Architecture Layer for Verticals 
SFD Start Frame Delimiter 
SMF Session Management Function  
S-NSSAI Single Network Slice Selection Assistance Information  
SNPN Stand-alone Non-Public Network 
SO-SNPN Subscription Owner Standalone Non-Public Network 
SSC Session and Service Continuity  
SST Slice/Service Type 
TCP Transmission Control Protocol 
TNAP Trusted Non-3GPP Access Point 
TWAP Trusted WLAN Access Point 
UDP User Datagram Protocol 
UPF User Plane Function 
V-SMF Visited SMF 
VAL Vertical Application Layer 
WAN Wide Area Network 

4 Network Characteristics 

4.1 Key characteristics of PLMN 
The PLMN is fully defined in the 3GPP technical specifications. The 5G Network related key characteristics are 
defined in 3GPP TS 23.501 [2]. 

4.2 Key characteristics of IP Networks 
The Internet is a conglomeration of networks utilising a common set of protocols. IP protocols are defined in the 
relevant IETF RFCs. The networks topologies may be based on LANs (e.g. Ethernet), Point to Point leased lines, 
PSTN, ISDN, X.25 or WANs using switched technology (e.g. SMDS, ATM). 

4.3 Key characteristics of Ethernet 
The Ethernet is a family of computer networking technologies commonly used in LAN and is often used to refer to all 
Carrier Sense Multiple Access/Collision Detection (CSMA/CD) LANs that generally conform to Ethernet 
Specifications, including IEEE 802.3 [36]. The key characteristics for Ethernet are defined in IEEE 802.3 [36]. 

5 Interworking Classifications 

5.1 Service Interworking 
Service interworking is required when the Teleservice at the calling and called terminals are different. No service 
interworking is specified in this specification. 
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5.2 Network Interworking 
Network interworking is required whenever a PLMN is involved in communications with another network to provide 
end-to-end communications. The PLMN shall interconnect in a manner consistent with that of a normal Data Network 
(type defined by the requirements e.g. IP). Interworking appears exactly like that of Data Networks. 

6 Reference Architecture 
Figure 6-1 shows the access interfaces for the 5G Network. Figure 6-2 shows the access interfaces for the 5G and EPC 
interworking network. 

The 5G Network includes both the 3GPP access and the non-3GPP access. 

The NSS-AAA may belong to the H-PLMN in the 5G Network (without AAA-P interworking) or a 3rd party (with 
AAA-P interworking). 

5G network 

N6 

NG-RAN 
Data Networks 

UPF UE 

SMF 

AMF 
NSS-AAA NSSAAF/ 

AAA-P 

DN-AAA/ 
DHCP 

 

Figure 6-1: Reference Architecture for 5G Network Interworking 

 

DN-AAA/ 

DHCP

 

Figure 6-2: Reference Architecture for 5G and EPC Interworking 

NOTE 1: The SMF represents the H-SMF and the SMF+PGW-C represents the H-SMF+ H-PGW-C in the home 
routed scenario.  

Sample Document
get full document from standards.iteh.ai

ETSI TS 129 561 V19.5.0 (2026-03)  •  https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03

https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03
https://standards.iteh.ai/catalog/standards/etsi/2b2c3fdd-b20b-4e9c-9909-dbd5f765d4d2/etsi-ts-129-561-v19-5-0-2026-03


 

ETSI 

ETSI TS 129 561 V19.5.0 (2026-03)143GPP TS 29.561 version 19.5.0 Release 19

NOTE 2: If the DN-AAA server or the DHCP server located in 5GC or in the external PDN is reachable directly, 
then the SMF or SMF+PGW-C can communicate with the DN-AAA server directly without involving the 
UPF or UPF+PGW-U, applicable to all the message flows on N6 interface in clause 11 and clause 12 in 
this specification. 

NOTE 3: In the follow clauses, the description on SMF also apples to SMF+PGW-C, the description on UPF also 
applies to UPF+PGW-U, unless otherwise specified. 

7 Interface to 5G Network services (User Plane) 
The user plane for 5G Network services is defined in clause 8.3 of 3GPP TS 23.501 [2] and 3GPP TS 29.281 [4]. 

8 Interworking with DN (IP) 

8.1 General 
5GS shall support interworking with DNs based on the Internet Protocol (IP). These interworked networks may be 
either intranets or the Internet. 

8.2 DN Interworking Model 

8.2.1 General 

When interworking with the IP networks, the 5GS can operate IPv4 and/or IPv6. The interworking point is shown in 
clause 6. 

The UPF for interworking with the IP network is the 5GS access point (see figure 8.2.1-1). 

 
N6 

 
IP 

UPF 

 
  5G protocol layers 

 
IP 

 
L2 

 
L1 

 

Figure 8.2.1-1: The protocol stacks of UPF for the IP network interworking 

Typically, in the IP networks, the interworking with subnetworks is done via IP routers. The N6 reference point is 
between the UPF and the external IP network. From the external IP network's point of view, the UPF is seen as a 
normal IP router. The L2 and L1 layers are operator specific. 

It is out of the scope of the present document to standardise the router functions and the used protocols in the N6 
reference point. 
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