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Abstract: This paper update Solution#17 on Performance Improvements for Public Safety
1. Discussion
In TR 23.700-47 v0.2.0, Solution#17 proposes a solution which speed up the paging (include group paging) towards CM-IDLE UEs and CM-CONNECTED UEs with RRC_INACTIVE state, as well as allowing CM-CONNECTED UEs with RRC_INACTIVE state to receive multicast MBS session data without being RRC_CONNECTED. It can speed the group call setup time for public safety services.

There was an EN in clause 6.17.3.2:
Editor's note:	Different AMFs may interact with the same RAN nodes for different PDU sessions.  AMF also store information when the shared delivery is established. Thus information about the same multicast session may reside on multiple AMFs. Whether and how they synchronize their information about MBS sessions is FFS.
According to the proposal in clause 6.17.3.2, the additional information stored in the AMF is the MBS Session ID and associated PDU session ID included by the SMF. The AMF only needs to understand the UE join information to speed up the paging and group paging when multicast MBS session is activated. There are no multicast MBS session contexts (information included in the N2 container from MB-SMF) stored in the AMF. And thus, there are no further needs to synchronize such information about MBS sessions.
[Proposal-1] Resolve the EN based on the clarification above.

There was another EN in clause 6.17.3.4:
Editor's note:	Whether a joined UE list in the AMF has any significant advantage compared to sending the UE list in step 3 (Rel-17 procedure) requires further study. The required signalling interactions may remain the same. It is FFS whether the service requests in step 6, which are separate per UE, constitute the most significant bottleneck in this procedure.
The two figures below show examples about some interactions among SMF, AMF and NG-RAN. Assume there are many UEs located in NG-RAN1, NG-RAN2, NG-RAN3 joined a multicast MBS session, and they are served by SMF1, SMF2, SMF3 via AMF1. Figure 1 shows the example based on the current architecture (Rel-17), while Figure 2 shows the example based on the solution with AMF involvement.
 [image: ]
In the current solution (Figure 1), when the multicast MBS Session is activated, the MB-SMF notifies SMF1, SMF2 and SMF3 about the session activation. The three SMFs will send EnableGroupReachability to AMF1 with their own UE list containing the UEs without PDU session user plane and AMF1 will identify the CM-IDLE UEs in each UE list and send group paging request towards each NG-RAN node 3 times.
In the solution with AMF involvement (Figure 2), when the multicast MBS Session is activated, the MB-SMF notifies SMF1, SMF2 and SMF3 about the session activation. The three SMFs will send EnableGroupReachability towards AMF1 with their own UE list containing the UEs without PDU session user plane). However, the AMF1 check the CM-IDLE UEs based on the joined UE list in the AMF and sends the group paging request towards each NG-RAN once, when it receives the first EnableGroupReachability Request or multicast activation request from the MB-SMF (depends on which one reaches the AMF firstly). For the later arrived EnableGroupReachability request (or multicast activation request), they will be handled by the AMF1, but no longer triggers the group paging towards the NG-RAN.
Based on the two examples, after involving the AMF, the interactions between SMF and AMF are the same. However, number of group paging request towards NG-RANs can be minimized, so that it can improve the efficiency of group paging.
[Proposal-2] Update the description and resolve part of the EN (i.e., “Whether a joined UE list in the AMF has any significant advantage compared to sending the UE list in step 3 (Rel-17 procedure) requires further study. The required signalling interactions may remain the same.”) based on the clarification above.

2. Proposal
It is proposed to capture the following changes in TR 23.700-47.
* * * * First change * * * *
[bookmark: _Toc101271583]6.17.3.2	UE join multicast MBS session


Figure 6.17.3.2-1: UE join multicast MBS session
The following additions apply compared to clause 7.2.1.3 of TS 23.247 [4]:
5.	In Nsmf_PDUSession_UpdateSMContext response, the SMF includes UE join information including the associated PDU Session ID and MBS Session ID outside the N2 SM information. The AMF stores the information and maintains the joined UE list of the MBS session with its associated PDU Session ID.
Editor's note:	Different AMFs may interact with the same RAN nodes for different PDU sessions.  AMF also store information when the shared delivery is established. Thus information about the same multicast session may reside on multiple AMFs. Whether and how they synchronize their information about MBS sessions is FFS.
* * * * Second change * * * *
[bookmark: _Toc101271586]6.17.3.54	MBS Session Activation


Figure 6.17.3.4-1: MBS Session Activation
The following additions apply compared to clause 7.2.5.2 of TS 23.247 [4]:
Paging:
-	At step 5 (enable group reachability request is received) or after step 11 (MBS session activation request is received), AMF performs group paging and individual paging based on joined UE list in the AMF, when receiving an enable group reachability request from an SMF or MBS session activation request from the MB-SMF, if the paging for the multicast MBS session hasn't been performed. The paging will be performed once per MBS session activation procedure. The enable group reachability request or MBS session activation request received afterwards will not trigger the paging again.
Editor's note:	It is up to RAN WG to determine whether RAN paging can be performed upon receiving group paging request in step 5, if the MBS session activation request has not been received.
Editor's note:	Whether a joined UE list in the AMF has any significant advantage compared to sending the UE list in step 3 (Rel-17 procedure) requires further study. The required signalling interactions may remain the same. It is FFS whether the service requests in step 6, which are separate per UE, constitute the most significant bottleneck in this procedure.
NG-RAN provide a method to allow UEs to receive multicast MBS session data without being RRC-CONNECTED:
-	After step 12, NG-RAN needs to provide a method for those CM-CONNECTED UEs with RRC_INACTIVE state to enable them to receive multicast MBS session data without being RRC-CONNECTED.
Editor's note:	It is up to RAN WG to determine whether and how the method can provided (e.g. NG-RAN updates SIBx/MCCH) when the multicast MBS session is activated.
UE receives multicast MBS Session data without being RRC-CONNECTED
-	The CM-CONNECTED UE with RRC_INACTIVE state is notified by CN-Paging in step 5 (if share the same Paging Occasion) or RAN-Paging in step 12. It utilizes the method provided by NG-RAN or utilizes the locally stored RRC configuration if it has such information and receives multicast MBS session data, in parallel with sending RRC RESUME to NG-RAN.
* * * * End change * * * *
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Figure 1: Example of interactions without AMF involvement
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Figure 2: Example of interactions with AMF involvement
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