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* * * First Change * * * *
[bookmark: _Toc19709703][bookmark: _Toc27252978][bookmark: _Toc44856066][bookmark: _Toc44857954][bookmark: _Toc51840279][bookmark: _Toc90284448][bookmark: _Toc27252985][bookmark: _Toc44856073][bookmark: _Toc44857961][bookmark: _Toc51840286][bookmark: _Toc90284455][bookmark: _Toc88743218][bookmark: _Toc90650030][bookmark: _Toc25156394][bookmark: _Toc34124696][bookmark: _Toc43207820][bookmark: _Toc49857290][bookmark: _Toc56677126][bookmark: _Toc56691649][bookmark: _Toc56698913][bookmark: _Toc89035148][bookmark: _Toc89064946][bookmark: _Toc89180245][bookmark: _Toc90641453][bookmark: _Hlk94188713][bookmark: _Toc25073931][bookmark: _Toc34063114][bookmark: _Toc43120091][bookmark: _Toc49768146][bookmark: _Toc56434319][bookmark: _Toc90558654][bookmark: _Hlk95132720][bookmark: _Toc90112977][bookmark: _Toc51847065][bookmark: _Toc57022696][bookmark: _Toc82556862][bookmark: _Toc27745105][bookmark: _Toc29803257][bookmark: _Toc35970047][bookmark: _Toc36050841][bookmark: _Toc44847560][bookmark: _Toc51845214][bookmark: _Toc51845545][bookmark: _Toc57017614][bookmark: _Toc82555487][bookmark: _Toc51845218][bookmark: _Toc51845549][bookmark: _Toc57017618][bookmark: _Toc82555492][bookmark: _Toc57017474][bookmark: _Toc82555351][bookmark: _Toc51845075][bookmark: _Toc51845406][bookmark: _Toc51846926][bookmark: _Toc57022553][bookmark: _Toc82556706]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 23.007: "Restoration procedures".
[3]	3GPP TS 29.281: "General Packet Radio System (GPRS) Tunneling Protocol User Plane (GTPv1-U)".
[4]	3GPP TS 29.244: "Interface between the Control Plane and the User Plane Nodes; Stage 3".
[5]	3GPP TS 23.502:"Procedures for the 5G System; Stage 2"
[6]	3GPP TS 29.518: "5G System; Access and Mobility Management Service; Stage 3".
[7]	3GPP TS 29.510: "5G System; Network Function Repository Services; Stage 3".
[8]	3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".
[9]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[10]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[11]	3GPP TS 38.413: "NG Radio Access Network (NG-RAN); NG Application Protocol (NGAP)".
[x]	3GPP TS 23.247: "Architectural enhancements for 5G multicast-broadcast services; Stage 2".

* * * Next Change * * * *

[bookmark: _Toc19709706][bookmark: _Toc27252981][bookmark: _Toc44856069][bookmark: _Toc44857957][bookmark: _Toc51840282][bookmark: _Toc90284451]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].
5MBS	5G Multicast-Broadcast Services
AF/AS	Application Function / Application server
AMF	Access and Mobility Management Function
C-TEID	Common Tunnel Endpoint IDentifier
F-SEID	Fully Qualified SEID
F-TEID	Fully Qualified TEID (i.e. IP address and TEID)
PFCP	Packet Forwarding Control Protocol
GTP-U	GTP User plane
LLC SM	Low Layer Source Specific Multicast (address)
MBS	Multicast/Broadcast Service
MBSF	Multicast/Broadcast Service Function
MB-SMF	Multicast/Broadcast Session Management Function
MB-UPF	Multicast/Broadcast User Plane Function
NEF	Network Exposure Function
NG-RAN	Next Generation (5G) RAN
PSA	PDU Session Anchor
SMF	Session Management Function
TEID	Tunnel Endpoint IDentifier
UPF	User Plane Function

* * * Next Change * * * *
[bookmark: _Toc19709707][bookmark: _Toc27252982][bookmark: _Toc44856070][bookmark: _Toc44857958][bookmark: _Toc51840283][bookmark: _Toc90284452][bookmark: _Toc19709709][bookmark: _Toc27252984][bookmark: _Toc44856072][bookmark: _Toc44857960][bookmark: _Toc51840285][bookmark: _Toc90284454][bookmark: scFUNCMO]X	Restoration Procedures for MBS 
[bookmark: _Toc19709708][bookmark: _Toc27252983][bookmark: _Toc44856071][bookmark: _Toc44857959][bookmark: _Toc51840284][bookmark: _Toc90284453]X.1	General
This clause specifies the procedures supported in the 5G System to detect and handle failures affecting any network entity involved in the delivery of broadcast and/or multicast service.
X.2	N4mb Failure and Restart Detection
Across PFCP based interfaces, an MB-SMF and MB-UPF shall utilize the PFCP Heartbeat Request and Heartbeat Response messages to detect a peer PFCP entity failure or restart as described in clause 19A of 3GPP TS 23.007 [2].
A PFCP function shall ignore the Recovery Timestamp received in PFCP Association Setup Request and PFCP Association Setup Response messages (see clause 6.2.6 of 3GPP TS 29.244 [4]).
X.2	Restoration procedures for MB-UPF failure with or without restart
[bookmark: _Toc19709711][bookmark: _Toc27252986][bookmark: _Toc44856074][bookmark: _Toc44857962][bookmark: _Toc51840287][bookmark: _Toc90284456]X.2.1	General
When an MB-UPF fails, all its PFCP session contexts of the MBS sessions and all its PFCP associations affected by the failure may be lost. 
The MB-SMF and MB-UPF may support the procedures specified in this clause to restore the multicast and broadcast MBS sessions affected by the failure.
[bookmark: _Toc19709712][bookmark: _Toc27252987][bookmark: _Toc44856075][bookmark: _Toc44857963][bookmark: _Toc51840288][bookmark: _Toc90284457]X.2.2	Restoration Procedure for MB-UPF Restart
The MB-UPF should ensure that: 
-	when multicast transport is used on N3mb and/or N19mb, any N3mb and/or N19mb Low Layer Source Specific Multicast (LL SSM) addresses used by the MB-UPF before the MB-UPF restart are not immediately reused after the MB-UPF restart; and
-	when unicast transport is used on N6mb and/or Nmb9, any N6mb and/or Nmb9 ingress tunnel addresses used by the MB-UPF before the MB-UPF restart are not immediately reused after the MB-UPF restart.
NOTE:	This avoids inconsistent addresses allocation throughout the network and enable the restoration of PFCP sessions of MBS sessions affected by the failure. How this is ensured is implementation specific.
During or immediately after an MB-UPF Restart, the MB-UPF shall place a local UPF Recovery Time Stamp value in all Heartbeat Request/Response messages.
Immediately after the re-establishment of a PFCP association between the MB-SMF and the MB-UPF, the MB-SMF may start restoring the PFCP sessions of the affected MBS sessions in the MB-UPF, by following PFCP requirements for establishing a PFCP session over N4mb as specified in clause 5.34.2 of 3GPP TS 29.244 [4], with the following additions:
-	the MB-SMF shall include an MBS Restoration Indication in the PFCP Session Establishment Request message to indicate to the MB-UPF that this is a request to restore the PFCP session of an existing MBS session; 
-	If multicast transport is used on N3mb and/or N19mb, the MB-SMF shall additionally provide, in the PFCP Session Establishment Request, the N3mb and/or N19mb LL SSM address and GTP-U Common TEID (C-TEID) that was previously used for the MBS session, and the MB-UPF shall allocate the same N3mb and/or N19mb LL SSM address to the PFCP session if possible. 
-	If unicast transport is used on N6mb and/or Nmb9, the MB-SMF shall additionally provide, in the PFCP Session Establishment Request, the N6mb and/or Nmb9 ingress tunnel address that was previously used for the MBS session, and the MB-UPF shall allocate the same N6mb and/or Nmb9 ingress tunnel address if possible. 
Editor's Note: It is FFS, for the case where the MB-UPF would not be able to allocate the N3mb and/or N19mb LL SSM address and GTP-U C-TEID or the N6mb and/or Nmb9 ingress tunnel address provided by the MB-SMF, whether the MB-UPF should accept the PFCP Session Establishment Request and return newly allocated addresses, or reject the request and the MB-SMF would repeat then its request as for the case of an MB-UPF failure without restart.



* * * End of Changes * * * *

