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Abstract of the contribution: This contribution updates the conclusions for key issue 1 to answer related RAN questions and clarify the session activation and deactivation
1	Discussion
Problem
TS 23.757 contains the following conclusions for key issue 1:

-	The 5GC shall be able to trigger NG-RAN nodes to notify session activation of an MBS session to UEs.
-	SA2 concludes that it is beneficial, e.g. for signalling efficiency, to support 5GC requesting NG-RAN nodes to notify session activation of an MBS session to UEs based on MBS session ID.
NOTE 10:	Whether NG-RAN node notify session activation to UEs based on MBS session ID requires confirmation from RAN2 and SA2 normative work will be pending RAN2 conclusion.
NOTE 11:	Whether UEs camping on non-supporting NG-RAN nodes can be notified using MBS session ID or the 5GC requires to fallback to regular paging for UEs that have not connected during MBS session activation requires RAN2/RAN3 confirmation and will be determined during normative work.

Technical proposals were provided in S2-2101017 and S2-210343 and it was agreed to continue related discussions in the normative phase

From S2-2101017:
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.
Variant 1a (If multicast QoS flows are maintained in PDU session at MBS session deactivation):
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.
Variant 1b (If multicast QoS flows are removed in PDU session at MBS session deactivation):
Each SMF identifies all MBS-related PDU sessions. For deactivated PDU session the SMF sends individual PDU session request messages to the AMF. If 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. For active PDU session the SMF sends PDU session modification request messages adding multicast Qos flows.

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 a list of UEs. 
· SMF will be able to determine many IDLE UES based on deactivated PDU session and can use this as criterion to request only paging of those UEs to reduce the signaling load (some CONNECTED UEs would still be included but the AMF can determine those). Alternatively, SMF can request paging of all UEs
The AMF determines a group paging area corresponding to the union of the involved RAs of the indicated UEs which are IDLE 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 (irrespective of UE location)
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 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.
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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.
Variant 1a seems preferable compared to variant 1b since the number of PDU session related requests is smaller.
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. However, group paging needs confirmation by RAN.
Proposal 1: Select option 2 if RAN introduces group paging and otherwise option 1 (individual paging).

Proposal in S2-2100343:
MB-SMF directly communicates with AMFs having knowledge of UEs in multicast session
MB-SMF sends an Activate message toward all AMFs that registered for the multicast session
AMF has knowledge about which UEs it serves are in the multicast session. AMF determines a group paging area based the involved RAs of those UEs and triggers a group paging to this group paging area.
Each paged UE replies with a service request to get connected. The PDU session is setup again. 

Comparison between Option 2 in S2-2101017 and S2-2100343
· Radio signalling efficiency is comparable
· S2-2100343 requires that AMF has knowledge of UEs in multicast session (AMF centric approach). This leads to extra complexity
· Procedures during join, leave, MBS session de-configuration, handover (in all variants) need to ensure that AMF has sufficient knowledge about UEs in multicast session.
· Different UEs within an MBS session in the same radio are may be served by different AMFs (e.g. within one set). It needs to be clarified which of these AMFs will handle the multicast session.
· Solution 2 in TR 29.575 suggests that multiple AMFs serving different UEs in the same region can be involved in the multicast session and that gNodeB need to recognise and suppress double signalling for a multicast session from multiple AMFs. This can lead to duplicate signalling from MB-SMF to AMF and to gNodeb(s)?
· Alternatively, a single AMF could be selected for one gNodeb but would then need to be informed about all UEs in the multicast session served by the gNodeB
· AMFs need to contact MB-SMF if they start serving UEs in multicast session, e.g. due to handover.
· Option 2 in S2-2101017 involves SMFs
· This leads to slightly more core network signaling (separate messages per SMF that include UE IDs), but compared to subsequent service requests per UE this can be neglected.
· Informing SMFs about activation is likely required anyway for activation of UEs with individual delivery

2	Conclusions
Option 2 of S2-2101017 is suggested for the normative work.
2. Text Proposal
It is proposed to agree the following changes for TS 23.247.


7.2.1.X	Multicast session activation
Editor´s note:	Message names are preliminary
Editor´s note:	Paging based on Multicast session ID needs to be confirmed by RAN groups



1. The MB-SMF decides to activate the MBS session (or location dependent part of the multicast session), either based on a request from the NEF/MBSF and AF, or because the MB-UPF reports that it received data for the multicast session.
2. For each SMF the MB-SMF stored in the multicast context session (or location dependent part of the multicast session), it sends a multicast session activation request towards the SMF. The MB-SMF also provides the MBS session ID and for location dependent services area session ID.
3. The SMF determines the users in the multicast session (or location dependent part of the multicast session) it serves and for each user the AMF that handles the registration context of the user. It sends an multicast session activation request message to each such AMF and includes the multicast session ID and a list of the UEs with inactive PDU sessions that the AMF serves.
4. The AMF checks for each UE in the list whether it is IDLE and then determines the radio area of the UE. The AMF combines all radio areas determined in that manner and sends activation request indicating the MBS session ID to RAN nodes handling all those radio areas. 
5. The RAN nodes pass the activation request to the UE.
Steps 6 to 8 apply separately for each IDLE UE in the multicast session.
6. UE reacts by sending a service request to the AMF.
7. The AMF request the activation of the PDU session
8. The SMF activates the PDU session.
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