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1. Introduction
In August 2022, CT4#111e discussed CR 29.244 0651 Rel-17 "PLLSSM and FSSM flags" (C4-224076), which was revised few times, watered down and agreed (see C4-224422, C4-224551, C4-224625 and C4-224638). The discussion however made it clear that 5MBS specific flag usage in clause 5.34.2.2 "Instructing the MB-UPF to forward MBS data using multicast and/or unicast transport" needs an overhaul.
2. Discussion
The objective of this paper and the related CR is to achieve a complete and unambiguous description of the 5MBS flag usage in 5.34.2.2 of TS 29.244. Below is the quote of this clause, where each flag is highlighted with a separate color.
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;
-	a JMBSSM (Join MBS Session SSM) indication in the MBSN4mbReq-Flags IE to request the MB-UPF to join the multicast tree 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 or Nmb9 (i.e. if no N6mb or Nmb9 ingress tunnel is requested to be allocated);
-	a PLLSSM (Provide Low Layer Source Specific Multicast address) indication in the MBSN4mbReq-Flags IE to request the MB-UPF to provide a lower layer SSM address (i.e. multicast destination address and related source IP address) and a GTP-U Common Tunnel EndPoint Identifier (C-TEID), if multicast transport applies over N3mb or N19mb. During a 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 (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 "FSSM" 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".
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 SSM 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 message to change the FAR 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).
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 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 with a PFCP Session Establishment Request message during the 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 or N19mb.
Now, clause 5.34.2.2 is structured in the following way.
· Firstly, it is described that the MB-SMF receives an MBS Session Create Request from a NEF/MBSF to configure an MBS session and sends the PFCP Session Establishment Request message. The message contains the descriptions of the JMBSSM, PLLSSM and FSSM flags.
· Then two almost identical paragraphs provide the specifics of the MBS session using unicast transport over N3mb or N19mb. These contain the description of the MBSU flag.
· Then the specifics of the MBS session using unicast transport over N3mb or N19mb are provided. These contain the description of the MBSU flags. The difference is:
· PFCP Session Modification Request message is sent during normal operation;
· PFCP Session Establishment Request message is sent during a restoration.
· Then the specifics of the MBS session using multicast transport over N3mb or N19mb are provided. These contain the description of the FSSM flag.
Besides, it is not always clear in which enclosing IE the relevant Apply Action IE is included. 
Maybe the best way forward would be collecting the descriptions of all flags under a new subsection, which will simplify the contents of the parent clause 5.34.2.2. In order to avoid hanging paragraphs, two new sub clauses need to be added, as follows:
5.34.2.2               Instructing the MB-UPF to forward MBS data using multicast and/or unicast transport
5.34.2.2.1            Impacts on PFCP Session Establishment and Modification procedures
5.34.2.2.2            Detailed usage of the MBS specific flags
3. Conclusions
Revised clause 5.34.2.2 will look like the following.
[bookmark: _Toc114518332]5.34.2.2	Instructing the MB-UPF to forward MBS data using multicast and/or unicast transport
5.34.2.2.1            Impacts on PFCP Session Establishment and Modification procedures
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;
-	a JMBSSM (see clause 5.34.2.2.2Join MBS Session SSM) indication in the MBSN4mbReq-Flags IE to request the MB-UPF to join the multicast tree 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 or Nmb9 (i.e. if no N6mb or Nmb9 ingress tunnel is requested to be allocated);
-	a PLLSSM (see clause 5.34.2.2.2Provide Low Layer Source Specific Multicast address) indication in the MBSN4mbReq-Flags IE to request the MB-UPF to provide a lower layer SSM address (i.e. multicast destination address and related source IP address) and a GTP-U Common Tunnel EndPoint Identifier (C-TEID), if multicast transport applies over N3mb or N19mb. During a 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 (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 "FSSM", together with an MBS Multicast Parameters IE, when multicast transport is used over N3mb or N19mb (see clause 5.34.2.2.2), to forward the packets to the low layer SSM address when it is allocated; o Otherwise, the apply action shall be set to "DROP".
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 SSM 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 message to change the FAR 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).
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 with the Apply-Action set to "MBSU" together with one or more Add MBS Unicast Parameters (see clause 5.34.2.2.2) 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 with a PFCP Session Establishment Request message during the 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 or N19mb.
5.34.2.2.2	The usage of the MBS specific flags
MB-SMF shall send the following 5MBS specific flags (indication) to an MB-UPF when the below described conditions are met.
JMBSSM (Join MBS Session SSM) indication shall be set in the conditional MBSN4mbReq-Flags IE within the MBS Session N4mb Control Information IE and shall be sent with a PFCP Session Establishment Request message to the MB-UPF, if the following conditions are met (see e.g. clause 7.1.1.2 in 3GPP TS 23.247 [72]):
-	MBS session is created;
-	Multicast transport is used over N6mb or Nmb9 (i.e. if no N6mb or Nmb9 ingress tunnel is requested to be allocated);
-	MB-SMF requests MB-UPF to join the multicast tree 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.
PLLSSM (Provide Low Layer Source Specific Multicast address) indication shall be set in the conditional MBSN4mbReq-Flags IE within the MBS Session N4mb Control Information IE and shall be sent with a PFCP Session Establishment Request message to the MB-UPF, if the following conditions are met (see clause 7.1.1.2 in 3GPP TS 23.247 [72]):
-	MBS session is created;
-	Multicast transport is used over N3mb or N19mb;
-	MB-SMF requests MB-UPF to provide a lower layer SSM address (i.e. multicast destination address and related source IP address) and a GTP-U Common Tunnel EndPoint Identifier (C-TEID), 
PLLSSM flag however shall not be set in the PFCP Session Establishment Request message, if a restoration procedure for the MB-UPF restart is underway (see clause 8.2.2 in 3GPP TS 23.527 [40]).
FSSM (Forward packets to lower layer SSM) indication shall be set in the mandatory Apply Action IE within the Create FAR IE and shall be sent with a PFCP Session Establishment Request message to the MB-UPF, if the following conditions are met (otherwise, the Apply Action IE shall be set to "DROP"):
-	MBS session is created;
-	Multicast transport is used over N3mb or N19mb;
-	MB-SMF requests MB-UPF to 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 the MB-UPF has earlier allocated to the MBS session
MBSU (Forward and replicate MBS data using Unicast transport) indication shall be set in the conditional Apply Action IE within the Update FAR IE and shall be sent with a PFCP Session Modification Request message to the MB-UPF, if the following conditions are met:
-	MBS session is created;
-	Unicast transport is used over N3mb or N19mb;
-	One or more NG-RAN node(s) and/or PSA UPF(s) provide a downlink GTP-U F-TEID (i.e. IP address and tunnel endpoint identifier) to receive the MBS session data;
-	MB-SMF requests MB-UPF to forward, or replicate and forward the MBS Session data towards the one or more GTP-U DL tunnels terminating at the NG-RAN(s) and/or PSA UPF(s).
MBSU (Forward and replicate MBS data using Unicast transport) indication shall be set in the mandatory Apply Action IE within the Create FAR IE and shall be sent with a PFCP Session Establishment Request message to the MB-UPF, if the following conditions are met:
-	A restoration procedure is underway (see e.g. clauses 8.2.2 and 8.2.3 in 3GPP TS 23.527 [40]);
-	Unicast transport is used over N3mb or N19mb;
-	One or more NG-RAN node(s) and/or PSA UPF(s) provide a downlink GTP-U F-TEID (i.e. IP address and tunnel endpoint identifier) to receive the MBS session data;
-	MB-SMF requests MB-UPF to forward, or replicate and forward the MBS Session data towards the one or more GTP-U DL tunnels terminating at the NG-RAN(s) and/or PSA UPF(s).
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 (Apply Action IE within the Create FAR IE sent with a PFCP Session Establishment Request) and unicast (Apply Action IE within the Update FAR IE sent with a PFCP Session Modification Request) transport over N3mb or N19mb.
4. Proposal
[bookmark: _Hlk61529092]It is proposed to agree the respective changes to 3GPP TS 29.244, as proposed by CR 29.244 0662 Rel-17 "Overhaul of 5MBS description in TS 29.244" (C4-225058).

