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Introduction
The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [3].

At last SA2, SA2 agreed support for session activation/deactivation based on two triggers: AF trigger and MB-UPF trigger. SA2 also took a working assumption for the SMF-centric approach.
Besides, SA2 agreed that UE can become idle or inactive when session is deactivated, with removal of MBS context in NG-RAN. 
This paper focuses on the activation process. It analyses the impacts to RAN from stage 2/stage 3 point of view. 
Discussion
The conclusions of TR 23.757 reached at last SA2 meeting specify that MB-SMF can receive activation from two triggers: from AF or from MB-UPF as specified from tdoc 2009472:

The MBS Session may be activated when the MB-UPF detects multicast data. When the MBS Session needs to be activated, the MB-UPFsends message to the MB-SMF. When the MB-SMF starts the MBS session activation for establishing the transmission resources, MB-SMF notifies the session activation to NG-RANs via SMFs/AMFs serving UEs within the multicast session.UEs are notified by NG-RAN about the session activation

The MBS Session may be activated/started upon AF requests. When the MBS Session needs to be activated/started, the NEF or MBSF sends message to the MB-SMF for establishing the transmission resources. The MB-SMF obtains the related Multicast QoS flow information from PCF. When the MB-SMF restarts the MBS session, the MB-SMF notifies the session activation to NG-RANs via SMFs/AMFs serving UEs within the multicast session UEs are notified by NG-RAN about the session activation

After the MB-SMF receives the trigger to re-activate the MBS session, we see three major approaches to implement the re-activation of idle mode UEs mostly depending on the type of paging used as described below:

Option 1: individual paging
The MB-SMF identifies the SMF(s) involved in the MBS session and sends an Activate message to each of these SMFs. Each SMF identifies the deactivated MBS-related PDU sessions and triggers individual PDU session request messages to the AMF. The AMF identifies that the involved UE is idle and retrieves its registration area (RA). The AMF pages this individual UE. UE replies with service request to get connected. The PDU session is setup again.

Option 2: group paging over RA
The MB-SMF identifies the SMF(s) involved in the MBS session and sends an Activate message to each of these SMFs. Each SMF identifies the deactivated MBS-related PDU sessions and the corresponding list of idle UEs. Each SMF sends an Activate message to the AMF including the list of idle UEs. The AMF determines a group paging area corresponding to the union of the involved RAs and triggers a group paging (paging with group identifier) to this group paging area. Involved UE replies with service request to get connected. The PDU session is re-activated.

Option 3: group paging over SA
The MB-SMF knows the MBS Service Area associated with the MBS session and sends an Activate message toward the AMF including the MBS Service Area. The MBS Service area is FFS (list of TAs, list of NG-RAN node ids, etc..). The AMF triggers a group paging (paging with a group identifier) over this service area. Involved UE replies with service request to get connected. The PDU session is re-activated.

Comparison of the options
All options end up with per UE individual Service Request and per UE (individual) setting up (or re-activation) of the MBS-related PDU session. Therefore, no difference here.
The main difference is the load of paging attempts:
In option 1 there is individual paging of each UE therefore high load on paging channel.
In option 2/3 there is group paging so less load over the paging channel. The paging area is larger in option 3 than it could be since the full service area is paged regardless of where the UEs are located (i.e. regardless of the RA).
Option 2 sems the optimum compromise where group paging is used so less load over the paging channel, also this group paging takes place over a group paging area limited to the RAs of the UEs. However, whether the benefit of group paging can be taken ultimately depends on RAN2 support of group paging. 

In summary option 2 generates less paging load than options 1 and 3.

Proposal 1: select option 1 (individual paging) or option 2 (group paging over RA) to activate an MBS session which was previously deactivated, depending on RAN2 possible support of group paging.

Proposal 2: liaise RAN2 about feasibility of group paging.
[bookmark: _GoBack]
Option 3
Option 2
Option 1
AMF
MB-UPF
UE
SMF
MB-SMF
Service Request
List of SMFs in context or from UDR
MBS Activate (MBS session ID + mcast qos info)
PDU session Setup Req (MBS session ID)
MBS activate
Paging UE id
NG-RAN
MBS data delivery
Group Paging (all RAs)
AF (NEF)
MBS activate
N_smf-update (PDU session activate)
Activate list of UEs
PDU session Setup Req (MBS session ID)
Identification of UEs with deactivated PDU sessions
Service Request
PDU session Setup Req (MBS session ID)
Identification of UEs with deactivated PDU sessions
MBS Activate (MBS session ID + mcast qos info)
Timer Expiry
MBS activate (MB session id, SA)
Group Paging (all RAs)
Service Request
N_smf-update (PDU session activate)
PDU session Setup Req (MBS session ID)













Conclusion and Proposal
This paper has investigated three possible options for the re-activation of an MBS session which was previously deactivated in SMF-centric approach. It has shown that the call flow and the NGAP messages involved depend on whether group paging could be used over the radio.
More precisely, if RAN2 goes for group paging then NG signaling can be optimized with non-UE associated message for the MBS session activation, otherwise individual UE-associated messages need to be used.

Proposal 1: select option 1 (individual paging) or option 2 (group paging over RA) to activate an MBS session which was previously deactivated, depending on RAN2 possible support of group paging.
Proposal 2: liaise RAN2 about feasibility of group paging.
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