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Abstract of the contribution:Proposes a solution for support of MBS SM for RRC_INACTIVE. 
1.
Discussion
This solution can be considered an alternative to solution #4 that is already documented in TR 23.700-47. The differences with the solution 4 are the following: 
- Decision for RRC state (INACTIVE or CONNECTED) is taken by RAN, therefore even when the MBS session is "deactivated" as described in TS 23.247 clause 7.2.5.3 the UEs that are in RRC_INACTIVE state in RAN remain CM-CONNECTED.
- When MBS session is de-activated as defined in TS 23.247 clause 7.2.5.3, the NG-RAN node keeps the multicast MBS session context and N3mb shared tunnel for the multicast MBS session as long as the NG-RAN has UE context for UEs in the MBS session context which may be in either RRC-CONNECED or RRC_INACTIVE state. In other words, the NG-RAN does not trigger release of the shared delivery as described in clause TS 23.247 clause 7.2.2.4 if it maintains context for RRC_INACTIVE UEs. .
- During MBS session (re-)activation, the group-based paging is executed only for UEs in CM-IDLE state as currently defined. A UE in RRC-INACTIVE state is in CM-CONNECTED state in CN and therefore group paging is not needed for this UE.
In more detail the following changes are expected in the MBS de-activation procedure documented in clause 7.2.5.3 and 7.2.5.2 of TS 23.247 in order to allow to keep UEs in CM_CONNECTED/RRC_INACTIVE to allow UEs to receive the MBS content.

Changes in procedure in clause 7.2.5.3 of TS 23.247
7.2.5.3
MBS session deactivation procedure
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1. MB-SMF triggers session deactivation

2. N4mb Session Modification

4. Step 3b and steps 4-8 in clause 4.3.3.2 of TS 23.502 are performed 

5. Namf_MBSCommunication_N2MessageTransfer request (TMGI)

6. NGAP deactivation request message (TMGI)

7. Sets the multicast 

MBS session state to 

inactive

8. NGAP deactivation response message (TMGI)

9. Namf_MBSCommunication_N2MessageTransfer response

3. Nmbsmf_MBSSession_ContextStatusNotify()


Existing MBS session deactivation procedure (indicated changes below)
Steps 1-2. No changes
3.
The MB-SMF sends Nmbsmf_MBSSsession_ContextStatusNotify request (MBS session ID) to the SMFs.


Based on the received MBS session ID, the SMF sets the indicated multicast MBS session state to "Inactive" state.

‐
If the SMF will find out that there are UE(s) that joined the indicated multicast MBS session and use 5GC Individual MBS traffic delivery, step 4 is performed for those UE(s).
Steps 4, 5 and 6.
No changes
Step 5.
 No changes.
Step 6.
No changes.

7.
The NG-RAN node keeps the multicast MBS session context and N3mb shared tunnel for the multicast MBS session.


If the MBS session context indicates no UE for the multicast MBS session (e.g., due to UE becomes CM-IDLE state), the NG-RAN triggers release of the shared delivery as described in clause 7.2.2.4. Note that the NG-RAN does not trigger release of the shared delivery if there are UEs in CM-CONNECTED and RRC-Inactive. 
Steps 8, 9: No changes
Changes in procedure in clause 7.2.5.2 of TS 23.247
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2. Nmbsmf_MBSSession_ContextStatusNotify

3. Namf_MT_EnableGroupReachability request

5. AMF pages idle mode UEs

6. Service Request

10b. Steps 8-12 as described in clause 7.2.1.3

11. Namf_MBSCommunication_N2MessageTransfer request (TMGI)

12. NGAP activation request (TMGI)

13. NGAP activation response

14. Namf_MBSCommunication_N2MessageTransfer response

9. N2 request

10a. Establishment of 5GC Shared MBS traffic delivery in clause 7.2.1.4

15. N4mb Session Modification

8a. Namf_MT_UEReachabilityInfo_Notify

7b. Nsmf_PDUSession_UpdateSMContext response

7a. NSmf_PDUSEssion_UpdateSMContext request

4b. Namf_Communication_N1N2MessageTransfer

8b. Namf_Communication_N1N2MessageTransfer


Existing MBS session activation procedure (changes indicated below)

Steps 1-3. No changes
After receiving the request, for each UE in the list, the AMF determines CM state of the UE and determines that specific UEs are CM_CONNECTED (this includes UEs in RRC_INACTIVE state in NG-RAN).
4a.
The AMF indicates those UEs to the SMF, using Namf_MT_EnableGroupReachability Response (UE list). 
Step 4b. No changes 
Steps 5-9. Not needed since the UEs are in CM_CONNECTED state.
10a.
The shared tunnel has been established before, and therefore there is no need to be established. When the service is re-activated and there are UEs in RRC_INACTIVE state with the re-activated MRB configured for the MBS session, the NG-RAN needs to notify the UEs of this activation or that there is scheduled data for this MRB.
Step 10b  not needed
Steps 11-15. No changes
2.
Text proposal
It is proposed to agree the following changes vs. TR 23.700-47:
>>>>BEGINNING OF CHANGES<<<< (all new text)
6.X
Solution #X: Session management for RRC Inactive MBS data receiving UE

6.X.1
Introduction

This solution addresses Key Issue #1, for the SM procedure handling for handling UEs in CM-CONNECTED/RRC_INACTIVE state.

6.x.2
Functional description

This solution is alternative to solution #4 that is currently documented in the TR. The multicast session management include following procedures:

- When MBS session is de-activated as defined in TS 23.247 clause 7.2.5.3, the NG-RAN node keeps the multicast MBS session context and N3mb shared tunnel for the multicast MBS session as long as the NG-RAN has UE context for UEs in the MBS session context which may be in either RRC-CONNECED or RRC_INACTIVE state. In other words, the NG-RAN does not trigger release of the shared delivery as described in clause TS 23.247 clause 7.2.2.4 if it maintains context for RRC_INACTIVE UEs. .
- During MBS session (re-)activation, the group-based paging is executed only for UEs in CM-IDLE state as currently defined. A UE in RRC-INACTIVE state is in CM-CONNECTED state in CN and therefore group paging is not needed for this UE.
Editor's note:
RAN paging procedures are under remit of the RAN groups.
6.x.3
Procedures
6.x.3.1
Modification to the MBS session de-activation procedure

[image: image3.emf]UE NG-RAN AMF UPF SMF MB-UPF MB-SMF

1. Steps 1-4 from TS 23.247 clause 

7.2.5.3

2. Namf_MBSCommunication_N2MessageTransfer request (TMGI)

3. Namf_MBSCommunication_N2MessageTransfer response


Figure 6.x.3.2-1: MBS session re-activation procedure to allow keeping the UEs in CM-CONNECTED/RRC_INACTIVE state
1. No changes to steps 1-4 compared to TS 23.247 [4] clause 7.2.5.3
2-3.
 Steps 2 and 3 are shown in the figure for comparison with existing procedure since MB-SMF does not request de-activation of the MBS session and the AMF does not send NGAP deactivation request message (N2 SM information ()) to the NG-RAN nodes since the UEs are kept in CM-CONNECTED state. The NG-RAN node keeps the multicast MBS session context and N3mb shared tunnel for the multicast MBS session. NG-RAN can decide locally to change the RRC state of some UEs to RRC_INACTIVE.  

NOTE 1:
Based on this procedure UEs are kept in CM-CONNECTED state while the MBS session is deactivated, and they do not transit to CM-IDLE state (as in Rel-17)

The MBS session context will never indicate that there are no UEs for the multicast MBS session, and therefore the NG-RAN will never trigger release of the shared delivery as described in clause 7.2.2.4.

NOTE 2: NG-RAN does not trigger release of the shared delivery if there are UEs in CM-CONNECTED and RRC-Inactive.

6.x.3.2
Modification to the MBS session (re-)activation procedure
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1. Steps 1-4a from TS 23.247 clause 

7.2.5.2

2. Steps 11-15 from TS 23.247 clause 7.2.5.2


Figure 6.x.3.1-1: MBS session de-activation procedure to allow keeping the UEs CM-CONNECTED/RRC_INACTIVE state 
1. No changes to steps 1-4a compared to TS 23.247 [4] clause 7.2.5.2. After receiving the request, for each UE in the list, the AMF determines CM state of the UE and determines that specific UEs are CM-CONNECTED (since they are in RRC_INACTIVE state in NG-RAN). The AMF indicates those UEs to the SMF, using Namf_MT_EnableGroupReachability Response (UE list). 

2. No changes to steps 11-15 compared to TS 23.247 [4] clause 7.2.5.2. The shared tunnel has been established before, and therefore there is no need for it to be established. When the service is re-activated and there are UEs in RRC_INACTIVE state, the NG-RAN needs to notify the UEs of this activation.
NOTE: How the UEs are notified in this case is up to RAN2 to decide.
6.x.4
Impacts on services, entities, and interfaces
NG-RAN:

-
Keeps the MBS session context when it wants to allow reception in RRC_INACTIVE
MB-SMF
· does not de-activate the shared tunnel
>>>>END OF CHANGES<<<<
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4a. Namf_MT_EnableGroupReachability response
UE
NG-RAN
AMF
SMF
UPF
MB-UPF
MB-SMF
1. MB-SMF triggers session activation

2. Nmbsmf_MBSSession_ContextStatusNotify

3. Namf_MT_EnableGroupReachability request

5. AMF pages idle mode UEs

6. Service Request
10b. Steps 8-12 as described in clause 7.2.1.3

11. Namf_MBSCommunication_N2MessageTransfer request (TMGI)

12. NGAP activation request (TMGI)

13. NGAP activation response

14. Namf_MBSCommunication_N2MessageTransfer response

9. N2 request
10a. Establishment of 5GC Shared MBS traffic delivery in clause 7.2.1.4

15. N4mb Session Modification

8a. Namf_MT_UEReachabilityInfo_Notify

7b. Nsmf_PDUSession_UpdateSMContext response

7a. NSmf_PDUSEssion_UpdateSMContext request

4b. Namf_Communication_N1N2MessageTransfer
8b. Namf_Communication_N1N2MessageTransfer




