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Abstract of the contribution: This pCR proposes new solution for MBS session management and RRC_INACTIVE UE receiving MBS data. 
1. Discussions
Below are some issues observed from in clauses 6.4.2 and 6.4.3 for Solution#4. Proposals are made accordingly to address the observed issues.
6.4.2
Functional description

This solution builds on top of solution 1. The multicast session management include following procedures:

-
MBS session activation, the group-based paging may be executed. If a UE in RRC-INACTIVE state is allowed to receive multicast data in that state, a paging reaction is not needed due to it does not need to resume the RRC connection for receiving the MBS data. But paging reaction for other group member UE, which are in RRC-IDLE state or which need to receive the MBS data in the RRC connected state, is still needed.
[Observation-1] For MBS Session Activation, RRC_IDLE UEs will respond to paging request.
-
Multicast session deactivation/multicast session update, no impact to the existing procedure as defined in TS 23.247 [4]. If the UE is in the CM-IDLE state and need be notified, the paging is per UE paging.

-
Multicast session release, the group-based paging may be executed. Paging reaction is needed for all UE as they all need go back to CM-CONNECTED with RRC-CONNECTED state.

[Observation-2] For MBS Session Release, all UEs including those in RRC_IDLE state will respond to paging request.

6.4.3
Procedures

…

6.
Based on the event information, the SMF determines whether the event is for MBS session activation or MBS session release. If the RRC inactive state MBS receiving function is supported at the network and the notification is for MBS session activation, the SMF includes the event information in Namf_MT_EnableGroupReachability Request to AMF. Other parameters in the Namf_MT_EnableGroupReachability Request to AMF are same as specified in TS 23.247 [4].

7.
If AMF determines that there are UEs in CM-IDLE state among the UEs provided by the SMF in step 6, based on the event information received from SMF, the AMF includes the MBS session ID and a paging cause in the paging message sent to NG-RAN, the paging case is used to indicate the paging is for MBS session activation.

8.
The NG-RAN performs the group paging by sending the MBS session ID and paging cause.


For RRC-inactive UE(s) that joined the MBS session and receive multicast service in RRC-INACTIVE state, if the paging cause indicate the paging is for MBS session activation for MBS session they are receiving, those UE(s) may still keep in RRC-INACTIVE state and do not perform RRC connection resumption. Otherwise, i.e. group paging is not for MBS session activation for MBS session they are receiving, those UE(s) send RRC connection resumption message to NG-RAN.
[Observation-3] In Step 6, SMF includes the event information (to differentiate MBS Session Activation from MBS Session Release) in Namf_MT_EnableGroupReachability Request. 

[Observation-4] In steps 7 & 8, AMF determines the list of CM-IDLE UEs and sends Paging message to NG-RAN with paging cause (e.g., MBS Session activation).

[Observation-4] and [Observation-1&-2] are inconsistent: the former requires to set different paging cause (depending on what the MBS Session procedure is) for IDLE UEs, while the latter does not have that need. Therefore, it is proposed to remove the event information in Namf_MT_EnableGroupReachability and the related new paging cause.

[Proposal-1] It is proposed to remove the event information from Namf_MT_EnableGroupReachability and the new paging cause.
9.
For MBS session activation, step 6-15 of clause 7.2.5.2 of TS 23.247 [4] is executed with the following difference:

-
For the UE(s) joined the MBS session and allowed to receive multicast service in RRC-INACTIVE state, step 6-10 are skipped.

[Observation-5] In step 9, the referenced clause 7.2.5.2 of TS 23.247 is intended for IDLE UEs, therefore step 6-10 are applicable for IDLE UEs but not applicable for RRC_INACTIVE UEs. Note that EN already exists that handling of RRC_INACTIVE UEs are to be determined/specified by RNA WGs
[Proposal-2] It is proposed to correct the description in step 9 of clause 6.4.3.
Update in r01: Change the proposal to a new solution. The difference compared to Solution is as follows:

No new events from SMF to AMF in Namf_MT_EnableGroupReachability

For MBS Session Release, the following SMF behaviour from step 2 of clause 7.2.2.3 in TS 23.247 is assumed to avoid paging the UEs without activated UP:


Alternatively, for UEs without activated UP, the SMF does not trigger message to the AMF, instead the SMF marks that the UE is to be informed of the MBS Session release. In this case, the SMF initiates PDU Session Modification to inform the UE of the MBS Session release at next UP activation of the associated PDU Session, if needed. 
2. Proposal

It is proposed to adopt the following update in TR 23.700-47 v0.2.0:   

* * * Start of Changes, all texts are new * * * 

6.X
Solution #X: MBS session management for RRC Inactive MBS data receiving UE

6.X.1
Introduction

This solution addresses Key Issue #1, especially on the enhancement of MBS session management for RRC Inactive MBS data receiving UE.

6.X.2
Functional description

This solution builds on top of solution 1. The multicast session management include following procedures:

-
MBS session activation, for UEs in RRC-IDLE state, group paging may be performed to bring the UE to RRC_CONNECTED as specified in TS 23.247 [4] for Rel-17.

Editor's note: For UEs in RRC-INACTIVE state, the handling of MBS Session Activation in NG-RAN is to be determined by RAN WGs.
-
Multicast session deactivation/multicast session update, the existing procedure as defined in TS 23.247 [4] apply.

-
Multicast session release, the handling for UEs in CM-IDLE or CM-CONNECTED with RRC-CONNECTED state follows clause 7.2.2.3 of TS 23.247 [4]. For UEs without activated UP, the following SMF behaviour in step 2 is assumed to avoid paging the IDLE UEs:

Alternatively, for UEs without activated UP, the SMF does not trigger message to the AMF, instead the SMF marks that the UE is to be informed of the MBS Session release. In this case, the SMF initiates PDU Session Modification to inform the UE of the MBS Session release at next UP activation of the associated PDU Session, if needed. 
Editor's note: How MBS Session Release is handled for RRC_INACTIVE UEs is to be coordinated with NG-RAN.
Editor's note:
Paging procedures are under remit of the RAN groups and any related enhancements need to be confirmed by RAN groups.
6.X.3
Procedures
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Figure 6.X.3.1-1: Multicast Session Activation/Release Procedure.

1.
UE joins the multicast MBS session via the procedure as defined in clause 7.2.1.3 of TS 23.247 [4].

2.
In some cases, e.g. due to radio resource shortage, NG-RAN could move one or multiple multicast group member UEs to RRC-INACTIVE state and those UEs are still able to received multicast MBS data.

3.
The multicast MBS session becomes inactive via the procedure as defined in clause 7.2.5.3 of TS 23.247 [4]. The group member UE can be moved to any state (i.e., CM-IDLE or CM-Connected with RRC Connected/Inactive state).

4.
After some time, MB-SMF triggers the multicast session activation or multicast session release.

5.
MB-SMF sends Nmbsmf_MBSSession_ContextStatusNotify to SMF(s), same as step 2 of clause 7.2.5.2 or step 1a of clause 7.2.2.3 of TS 23.247 [4], which also includes the MBS session status, i.e. activation or release.

NOTE:
Steps 1, 3-5 are same as the one defined in TS 23.247 [4].

6.
Based on the event information, the SMF determines whether the event is for MBS session activation or MBS session release. The SMF invokes Namf_MT_EnableGroupReachability Request to AMF. as specified in TS 23.247 [4].

Editor's note:
Whether SMF needs to know that the function that RRC-INACTIVE UE can receive the MBS data is supported or not is FFS.

7.
The AMF determines that there are UEs in CM-IDLE state among the UEs provided by the SMF in step 6, and triggers group paging as specified in TS 23.247 [4].

8.
The NG-RAN performs the group paging by sending the MBS session ID.

Editor’s Note: How to handle RRC-inactive UE(s) that joined the MBS session and is able to receive multicast service in RRC-INACTIVE state is to be determined by RAN WGs.

Editor's note:
It needs to be confirmed that RRC-INACTIVE UEs also listen to the paging for RRC IDLE UEs, and not only to RAN paging.

Editor's note:
It is FFS whether and how UEs, NG-RAN nodes, or AMF also need to consider the transmission mode used in the cell where the UEs are comping to decide whether they can remain in RRC-INACTIVE state.


For the UE(s) joined the MBS session and need receive multicast service in RRC-Connected state, the handling specified in TS 23.247 [4] will apply.

9.
For MBS session activation, step 6-15 of clause 7.2.5.2 of TS 23.247 [4] applies.
Editor's note:
After receive step 12 in clause 7.2.5.2 of TS 23.247 [4], it is FFS whether the NG-RAN need page the UE if the UE is in RRC Inactive state.


For MBS session release, step 3-9 of clause 7.2.2.3 of TS 23.247 [4] is not executed as for UEs without activated UP, the SMF does not trigger message to the AMF, instead the SMF marks that the UE is to be informed of the MBS Session release. In this case, the SMF initiates PDU Session Modification to inform the UE of the MBS Session release at next UP activation of the associated PDU Session, if needed.

.

6.X.4
Impacts on services, entities, and interfaces

UE:

-
For RRC_INACTIVE UEs, multicast session activation is to be determined by RAN WGs.
AMF:

-


SMF:

-


NG-RAN:

-


Editor's note: Detailed impact will be determined by (and/or in collaboration with) RAN WGs.

* * End of Changes * * * 
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