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Abstract of the contribution: This pCR evaluates the solutions for KI#6 on Improvement for potential performance issues related to high numbers of public safety UEs
1. Discussions
In TR 23.700-47 v0.3.0, Soln#3, #16, #17, #20 and #26 are proposed to address Key Issue #6: Improvement for potential performance issues related to high numbers of public safety UEs.
Below is a short summary of the solutions
Soln#3 proposes a solution to enable the AF to provide the group member information to NG-RANs via 5GC, which could be utilized by NG-RAN as assistant information when deciding which UEs can be sent to RRC_INACTIVE when needed. The assistant information is provided via PCF.

Soln#16 proposes a solution to enable AF to offer public safety service via broadcast and/or multicast sessions, which allows the UE to decide whether to receive the public safety MBS content via broadcast MBS Session if available, and/or multicast session.
Soln#17 proposes a solution to enable AMF to become aware of the list of UEs that has joined a MBS sessions and get the UE list ready for group paging. When requested, the AMF trigger group paging without having to going through the UE list.
Soln#20 proposes to include associated PDU sessions in Mobility Registration Update for CM-CONNECTED UEs in RRC_Inactive state. It further proposes to include “join”, “leave” or “remain joined” for each MBS session.
Soln#26 proposes a solution to let AF provide information to 5GC (via parameter provisioning interface) and then to NG-RAN whether a UEs should stay in RRC_CONNECTED.
Soln#3 is to provide group member information (e.g., privileged or not) to assist NG-RAN when deciding which UEs can be sent to RRC_INACTIVE. It is typical assistant information in KI#1, therefore the following is proposed:
[Proposal-1] It is proposed to evaluate Soln#3 in KI#1.

For Soln#20, 
For an RRC_INACTIVE UE that is receiving MBS data, mobility to a different RA should be in the scope of KI#1. In this case, it is necessary for the UE to include the associated PDU session information, otherwise the UE may not be able to continue receiving the MBS data as the shared tunnel between the new NG-RAN and MB-UPF may not be available.
Registration with information “join” and “leave” assumes that there is a “coincidence” that the application happens to request UE to join/leave an MBS session at the time of mobility registration. It is our view that the chance of such coincidence is low, therefore it is proposed not to adopt Registration with “join”/ “leave” to avoid impact on both UE and 5GC.

[Proposal-2] It is proposed to evaluate Soln#20 in KI#1, and leave out “join”, “leave” or “remain joined” from Registration.
For Soln#26, “RRC_CONNECTED” state is 5GS internal information and should not be visible in the AF, and it is the NG-RAN but not the AF that determines which UEs can stay in RRC_CONNECTED. As the solution is related to KI#1, the following is proposed:
[Proposal-3] It is proposed to evaluate Soln#26 in KI#1.

For Soln#16,
The intention is that AF starts a broadcast MBS session in some dense area and the UEs in that area receives MBS data via broadcast, and when moving out of broadcast coverage, UEs receives data via multicast. 
However, the decision of suspend the MRB of multicast MBS session in NG-RAN is based on congestion situation, and the decision of start broadcast session logic in GCS AS is based on the counting of UEs in a specific area. It is possible that in some areas, AF does not start the broadcast session, but NG-RAN suspends the MRB of the multicast session, which will cause service interruption for those joined UEs. It is also possible that in some areas, AF started the broadcast and NG-RAN keeps the MRB of the multicast session, which will cause doubled resource consumption.
Furthermore, to start broadcast MBS session effectively, accurate and frequent location reports are required, which may also lead to capacity bottlenecks.
For Soln#17,

The intention is to shorten the group call setup time by letting the AMF be aware of UE join and get the list of UEs for group paging ready, which can avoid processing of the UE list when receiving enable group reachability requests. Whenever the multicast MBS session is activated, the AMF can trigger the group paging when receiving the first request (enable group reachability request or multicast session activation request). Furthermore, the AMF triggers a group paging for all the joined CM-IDLE UEs in the AMF, instead of trigging group paging per enable group reachability request.
As service request handling constitute most of the delay for a CM-IDLE UE in MBS session activation, Soln#17 can reduce the group call setup time but not significantly. However, it can minimize the number of group paging requests effectively from the AMF to the NG-RANs, which reduce the number of interactions between the AMF and the NG-RANs.

[Proposal-4] Capture the evaluation above for KI#6 Improvement for potential performance issues related to high numbers of public safety UEs
2. Proposal

It is proposed to adopt the following update in TR 23.700-47 v0.3.0:   
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7.6
Key Issue #6: Improvement for potential performance issues related to high numbers of public safety UEs
Soln#3, #16, #17, #20 and #26 are proposed to address Key Issue #6: Improvement for potential performance issues related to high numbers of public safety UEs 

Below is a short summary of the solutions

Soln#3 proposes a solution to enable the AF to provide the group member information to NG-RANs via 5GC, which could be utilized by NG-RAN as assistant information when deciding which UEs can be sent to RRC_INACTIVE when needed. The assistant information is provided via PCF.

Soln#16 proposes a solution to enable AF to offer public safety service via broadcast and/or multicast sessions, which allows the UE to decide whether to receive the public safety MBS content via broadcast MBS Session if available, and/or multicast session.
Soln#17 proposes a solution to enable AMF to become aware of the list of UEs that has joined a MBS sessions and get the UE list ready for group paging. When requested, the AMF trigger group paging without having to going through the UE list.

Soln#20 proposes to include associated PDU sessions in Mobility Registration Update for CM-CONNECTED UEs in RRC_Inactive state. It further proposes to include “join”, “leave” or “remain joined” for each MBS session.
Soln#26 proposes a solution to let AF provide information to 5GC (via parameter provisioning interface) and then to NG-RAN whether a UEs should stay in RRC_CONNECTED.

Soln#3 is to provide group member information (e.g., privileged or not) to assist NG-RAN when deciding which UEs can be sent to RRC_INACTIVE. It is typical assistant information in KI#1 to be further evaluated in KI#1.
For Soln#20, 

For an RRC_INACTIVE UE that is receiving MBS data, mobility to a different RA should be in the scope of KI#1. In this case, it is necessary for the UE to include the associated PDU session information, otherwise the UE may not be able to continue receiving the MBS data as the shared tunnel between the new NG-RAN and MB-UPF may not be available.
Registration with information “join” and “leave” assumes that there is a “coincidence” that the application happens to request UE to join/leave an MBS session at the time of mobility registration. It is our view that the chance of such coincidence is low, therefore it is proposed not to adopt Registration with “join”/ “leave” to avoid impact on both UE and 5GC.

Soln#20 needs to be further evaluated in KI#1, and leave out “join”, “leave” or “remain joined” from Registration.
For Soln#26, “RRC_CONNECTED” state is 5GS internal information and should not be visible in the AF, and it is the NG-RAN but not the AF that determines which UEs can stay in RRC_CONNECTED. The solution is related to KI#1 and should be further evaluated in KI#1.
For Soln#16,

The intention is that AF starts a broadcast MBS session in some dense area and the UEs in that area receives MBS data via broadcast, and when moving out of broadcast coverage, UEs receives data via multicast. 

However, the decision of suspend the MRB of multicast MBS session in NG-RAN is based on congestion situation, and the decision of start broadcast session logic in GCS AS is based on the counting of UEs in a specific area. It is possible that in some areas, AF does not start the broadcast session, but NG-RAN suspends the MRB of the multicast session, which will cause service interruption for those joined UEs. It is also possible that in some areas, AF started the broadcast and NG-RAN keeps the MRB of the multicast session, which will cause doubled resource consumption.

Furthermore, to start broadcast MBS session effectively, accurate and frequent location reports are required, which may also lead to capacity bottlenecks.
For Soln#17,

The intention is to shorten the group call setup time by letting the AMF be aware of UE join and get the list of UEs for group paging ready, which can avoid processing of the UE list when receiving enable group reachability requests. Whenever the multicast MBS session is activated, the AMF can trigger the group paging when receiving the first request (enable group reachability request or multicast session activation request). Furthermore, the AMF triggers a group paging for all the joined CM-IDLE UEs in the AMF, instead of trigging group paging per enable group reachability request.

As service request handling constitute most of the delay for a CM-IDLE UE in MBS session activation, Soln#17 can reduce the group call setup time but not significantly. However, it can minimize the number of group paging requests effectively from the AMF to the NG-RANs, which reduce the number of interactions between the AMF and the NG-RANs.
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