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* * * First Change * * * *
[bookmark: _Toc19717026][bookmark: _Toc27490483][bookmark: _Toc27556776][bookmark: _Toc27723693][bookmark: _Toc36030757][bookmark: _Toc36042677][bookmark: _Toc36814001][bookmark: _Toc44688845][bookmark: _Toc44923599][bookmark: _Toc51860567][bookmark: _Toc57930334][bookmark: _Toc57930964][bookmark: _Toc120017258][bookmark: _Toc120017465]3	Definitions, symbols and abbreviations
[bookmark: _Toc19717027][bookmark: _Toc27490484][bookmark: _Toc27556777][bookmark: _Toc27723694][bookmark: _Toc36030758][bookmark: _Toc36042678][bookmark: _Toc36814002][bookmark: _Toc44688846][bookmark: _Toc44923600][bookmark: _Toc51860568][bookmark: _Toc57930335][bookmark: _Toc57930965][bookmark: _Toc120017259]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].
Associated PDU Session: A PDU Session associated to a multicast session that is used for 5GC Individual MBS traffic delivery method and for signalling related to a user's participation in a multicast session such as join and leave requests.
Associated QoS Flow: A unicast QoS Flow that belongs to the associated PDU Session and is used for 5GC Individual MBS traffic delivery method. The associated QoS Flow is mapped from a multicast QoS Flow in a multicast MBS session.
Common Tunnel EndPoint Identifier (C-TEID): See definition in clause 3.1 of 3GPP TS 29.281 [3]. It is used for the delivery of user plane traffic using multicast transport via a common GTP-U tunnel to NG-RAN nodes over N3mb and/or to UPFs over N19mb.
CP function: A node with a Control Plane function (see 3GPP TS 23.214 [2]) supporting one or more PFCP entities. A Control Plane function, i.e. a Control Plane Node, is identified by the Node ID that is set to either an FQDN or an IP address.
Low Layer Source Specific Multicast address (LLSSM): It is used to deliver user plane traffic using multicast transport to NG-RAN nodes over N3mb and/or to UPFs over N19mb. The destination multicast IP address identifies the multicast group, while the related unicast source IP address identifies the source of the multicast traffic (MB-UPF). The MB-UPF sets the outer header of the DL UP packets with the respective source IP address and destination multicast IP address.
Match Field: a field of the Packet Detection Information of a Packet Detection Rule against which a packet is attempted to be matched.
Matching: comparing the set of header fields of a packet to the match fields of the Packet Detection Information of a Packet Detection Rule.
MBS ingress address: It is used for the delivery of DL MBS UP traffic using unicast transport to the MB-UPF over N6mb or Nmb9 interface. The MBS ingress address identifies the MB-UPF's unicast IP address and port number for receiving DL data. 
Multicast transport: the delivery of user plane traffic by IP multicast transport, as opposed to IP unicast transport. Multicast transport is supported over N3mb, N19mb and N6mb interfaces, but is not supported over Nmb9.
Node: Either a CP function or an UP function supporting one or more PFCP entities. A Node is identified by the Node ID, which is set to either an FQDN or an IP address.
PFCP Entity: An endpoint in a CP (or UP) function supporting PFCP, that is identified by the IP address. The IP address of a PFCP entity may or may not be the IP address included in the Node ID.
Source Specific Multicast address (SSM): It is used to deliver user plane traffic using multicast transport. The destination multicast IP address identifies the multicast group, while the related unicast source IP address identifies the source of the multicast data (e.g. AF/AS or MBSTF).
Unicast transport: the delivery of user plane traffic by IP unicast transport, as opposed to IP multicast transport. For MBS, unicast transport is supported over N3mb, N19mb, N6mb and Nmb9 interfaces.
UP function: A node with a User Plane function (see 3GPP TS 23.214 [2]) supporting one or more PFCP entities. A User Plane function, i.e. a User Plane Node, is identified by the Node ID that is set to either a FQDN or an IP address.

* * * 2nd Change * * * *
5.34.2	N4mb requirements
[bookmark: _Toc120017466]5.34.2.1	General
This clause specifies N4mb specific requirements to support 5G Multicast and Broadcast Service. For a location dependent MBS service (see clause 6.2.3 of 3GPP TS 23.247 [72]), the MB-SMF shall establish one PFCP session per MBS session and MBS Session Area, following the requirements specified in clause 5.34.2.2.
NOTE:	A Location dependent MBS service enables distribution of different content data to different MBS service areas. The same MBS Session ID is used but a different Area Session ID is used for each MBS service area.
[bookmark: _Hlk126591189]5.34.2.1A	PFCP protocol extensions for N4mb
When multicast transport is used for delivering user plane MBS traffic, the MB-SMF may set one or more of the following N4mb specific flags:    
-	JMBSSM (Join MBS Session SSM) flag in the MBS Session N4mb Control Information IE in the PFCP Session Establishment Request. If set, the MB-UPF shall join the multicast tree towards the Source Specific Multicast (SSM) address information (provided by AF/AS or MBSTF for the MBS Session) indicated in the IP Multicast Addressing Info IE in the downlink PDR.
[bookmark: _Hlk126591280]-	this instructs the MB-UPF to receive MBS data using multicast transport over N6mb interface. 
-	PLLSSM (Provide Low Layer Source Specific Multicast address) flag in the MBS Session N4mb Control Information IE in the PFCP Session Establishment Request. If set, the MB-UPF shall provide a LLSSM address and a GTP-U Common Tunnel EndPoint Identifier (C-TEID) to the MB-SMF. 
-	this instructs the MB-UPF to provide the MB-SMF with a Low Layer Source Specific Multicast (LLSSM) address (i.e. multicast destination address and related source unicast IP address) for the delivery of MBS data using multicast transport over N3mb and/or N19mb interfaces.
NOTE 1:	The PLLSSM flag is not set in the PFCP Session Establishment Request message during the restoration procedure for an MB-UPF restart (see clause 8.2.2 in 3GPP TS 23.527 [40]) since in this procedure, the MB-SMF provides the MB-UPF with the LLSSM that was used for the MBS session before the MB-UPF restart, i.e. no new LLSSM needs to be assigned by the MB-UPF for the MBS session.
-	FSSM (Forward packets to lower layer SSM) flag in the Apply-Action IE of the Create FAR IE in the PFCP Session Establishment Request or in the Update FAR IE in the PFCP Session Modification Request. If set, the MB-UPF shall forward the MBS session data using the LLSSM and the C-TEID, which the MB-UPF has earlier assigned to the MBS session.
-	this instructs the MB-UPF to forward MBS data using multicast transport over N3mb and/or N19mb interfaces.
NOTE 2:	The FSSM flag can be included in the Create FAR IE in the PFCP Session Establishment Request during the creation of an MBS session (see clauses 7.1.1.2 and 7.1.1.3 of 3GPP TS 23.247 [72]) or during an MBS restoration procedure (see e.g. clauses 8.2.2 and 8.2.3 in 3GPP TS 23.527 [40]). The FSSM flag can also be included in the Update FAR IE in the PFCP Session Modification Request e.g. during the Activation of a Multicast MBS session procedure (see clause 5.34.2.4).
When unicast transport is used for delivering user plane MBS traffic, the MB-SMF may set the following N4mb specific flag:
-	MBSU (Forward and replicate MBS data using Unicast transport) flag in the Apply Action IE of the Update FAR IE in the PFCP Session Modification Request or in the Create FAR IE in the PFCP Session Establishment Request. If set, the MB-UPF shall either forward, or replicate and forward the MBS Session data towards the one or more GTP-U DL tunnels terminating at the NG-RAN nodes and/or PSA UPFs. The MB-SMF provides the MB-UPF with one or more DL GTP-U F-TEIDs (i.e. IP address and tunnel endpoint identifier). 
-	this instructs the MB-UPF to forward MBS data using unicast transport over N3mb and/or N19mb.
NOTE 3:	The MBSU flag can be included in the Update FAR IE in the PFCP Session Modification e.g. after creating the MBS session when one or more NG-RAN node(s) and/or PSA UPF(s) provides a downlink GTP-U F-TEID (see clause 5.34.2.2), or e.g during the Activation of a Multicast MBS session procedure (see clause 5.34.2.4). The MBSU flag can be included in the Create FAR IE in the PFCP Session Establishment Request during an MBS restoration procedure (see e.g. clauses 8.2.2 and 8.2.3 in 3GPP TS 23.527 [40]).
[bookmark: _Hlk126932275][bookmark: _Toc120017467]5.34.2.2	Instructing the MB-UPF to forward MBS data using multicast and/or unicast transport
When the MB-SMF receives an MBS Session Create Request from a NEF/MBSF to configure an MBS session, the MB-SMF shall select an MB-UPF and request that MB-UPF to allocate relevant user plane resource for the MBS session, or for the MBS session and MBS Service Area for a location dependent MBS service; to do so, the MB-SMF shall send a PFCP Session Establishment Request message to the MB-UPF to setup a PFCP session for the MBS Session, or for the MBS session and MBS Service Area for a location dependent MBS service, including the following information in the PFCP Session Establishment Request message:
-	the MBS Session Identifier identifying the MBS session (i.e. TMGI or SSM address);
-	the Area Session ID, for a location dependent MBS service;
[bookmark: _Hlk126932363]-	the JMBSSM (Join MBS Session SSM) indication, if MBS data delivery using multicast transport is used over the N6mb interface in the MBSN4mbReq-Flags IE to request the MB-UPF to join the multicast tree (see clause 5.34.2.1A).towards the Source Specific Multicast (SSM) address information provided by AF/AS or MBSTF for the MBS Session where the SSM is provided in the IP Multicast Addressing Info IE in the corresponding downlink PDR, if multicast transport applies over N6mb (i.e. if no N6mb ingress tunnel is requested to be allocated);
[bookmark: _Hlk126932370]-	the PLLSSM (Provide Low Layer Source Specific Multicast address) indication, if MBS data delivery using multicast transport is used over the N3mb and/or N19mb interface in the MBSN4mbReq-Flags IE to request the MB-UPF to provide a lower layer LLSSM address (i.e. multicast destination address and related source IP address) and a GTP-U Common Tunnel EndPoint Identifier (C-TEID) (see clause 5.34.2.1A), if multicast transport applies over N3mb or N19mb. During a the restoration procedure for an MB-UPF restart however the MB-SMF shall not set the PLLSSM flag (see clause 8.2.2 in 3GPP TS 23.527 [40]);
-	for each MBS QoS flow:
-	a Create PDR IE to provision a downlink PDR with PDI or a Create Tunnel Endpoint IE containing either:
-	a "Local Ingress Tunnel" IE with the CHOOSE bit set to "1"to request the MB-UPF to allocate an ingress tunnel for Nmb9, or for N6mb if unicast transport is used over N6mb (the MB-UPF shall assign a single ingress tunnel address, regardless of the number of MBS QoS flows); or
-	an IP Multicast Addressing Info IE to request the MB-UPF to retrieve the MBS session data from the IP Multicast Address, when using multicast transport over N6mb.
-	a Create QER IE to provision a QER (associated with the PDR including the above PDI or Traffic EndPoint ID) instructing the MB-UPF to insert the QFI of the MBS QoS flow in user plane packets and possibly requesting the MB-UPF to apply specific QoS treatments; the IQFISN (Insert DL MBS QFI Sequence Number) flag in the Create QER IE shall be set to "1" to request the MB-UPF to insert the DL MBS QFI Sequence Number in the PDU session container in user plane packets;
-	a Create FAR IE to provision a FAR (associated with the PDR including the above PDI or Traffic EndPoint ID) with the Apply Action set to: 
[bookmark: _Hlk126932396]-	"FSSM", if multicast transport is used over N3mb or N19mb, with an MBS Multicast Parameters IE, when multicast transport is used over N3mb or N19mb, to forward the packets to the low layer SSM address when it is allocated; otherwise, the apply action shall be set to "DROP".; and/or
-	"MBSU", if unicast transport is used over N3mb or N19mb and N3mb/N19mb DL F-TEIDs are already known, e.g. during an MBS restoration for MB-UPF failure with or without restart procedure, together with one or more Add MBS Unicast Parameters to instruct the MB-UPF to forward and replicate MBS Session data towards the one or more GTP-U DL tunnels terminating at the NG-RAN(s) and/or PSA UPF(s); 
Otherwise to:
-	"DROP", if only unicast transport is used over N3mb or N19mb and N3mb/N19mb DL F-TEIDs are not known yet.     
The MBS Session Identifier, Area Session ID (for a location dependent MBS service) and the MBSN4mbReq-Flags are included in the group IE "MBS Session N4mb Control Information" at the PFCP message level.
The MB-UPF shall return the allocated ingress tunnel information in the Created PDR IE or Created Traffic Endpoint IE and provide the Low Layer LLSSM address if requested.
For an MBS session using unicast transport over N3mb or N19mb, when one or more NG-RAN node(s) and/or PSA UPF(s) provides a downlink GTP-U F-TEID (i.e. IP address and tunnel endpoint identifier) to receive the MBS session data, the MB-SMF shall send a PFCP Session Modification Request or a PFCP Session Establishment Request message to change the FAR by setting with the Apply Action set to "MBSU", together with one or more Add MBS Unicast Parameters to instruct the MB-UPF to forward and replicate MBS Session data towards the one or more GTP-U DL tunnels terminating at the NG-RAN(s) and/or PSA UPF(s).
NOTE:	FAR with the Apply Action set to "MBSU" together with one or more Add MBS Unicast Parameters is 	sent within a PFCP Session Establishment Request message during the MBS restoration procedures, as specified in 3GPP TS 23.527 [40], see e.g. clauses 8.2.2 and 8.2.3.
For an MBS session using multicast transport over N3mb or N19mb, if the "FSSM" flag is set in the Apply Action, the MB-UPF shall forward the MBS session data using the Low Layer Source Specific Multicast address (i.e. destination IP multicast address and related source IP address) and C-TEID it allocated to the MBS session.
Both the "FSSM" and "MBSU" flags shall be set in the Apply Action IE if the MB-UPF is requested to forward MBS data using both multicast and unicast transport over N3mb and/or N19mb interfaces.

* * * End of Changes * * * *
