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Abstract of the contribution: this contribution addresses the open issues of Sol. 43 raised during SA2#141E.
1.
Discussion
During the discussion on the update of Solution 43 in SA2#141E (see email discussion ‘[SA2#141E, AI#8.9, S2-2007685] 23.757: KI#9: Sol. 43 update and conclusions’), the following issues were raised:

-
during mobility towards EPS, how does the source NG-RAN know whether the target E-UTRAN supports or not eMBMS?

-
how does the 5G CN understands that the UE moved to EPC and when to trigger the UE MBS context removal in 5GS?
For the former issue, the assumption is that the 5GCN knows whether the nearby EPS supports and currently uses the same service supported by 5MBS. Therefore, the 5GCN can indicate to the NG-RAN whether the target E-UTRAN is used for eMBMS or not. It is proposed to amend NOTE 3 in clause 6.43.1 to clarify this assumption. 
For the latter issue, the release or the modification of the MBS session can be triggered by the UE or, in case of unicast PDU sessions existing in parallel to the MBS session, by the AMF.
2.
Text proposal
It is proposed to agree the following changes vs. TS 23.757:
>>>>BEGINNING OF CHANGES<<<<
6.43
Solution #43: Service layer continuity between E-UTRAN/EPC MBMS and NR/5GC MBS

6.43.1
Functional Description

This solution addresses Key Issue #9 which aims at minimizing the interruption of public safety services upon transition between NR/5GC and E-UTRAN/EPC.

Figure 6.43.1-1 shows the system architecture for interworking between E-UTRAN/EPC MBMS and 5G MBS at service layer, by collocating the BM-SC and MBSF functionalities.


[image: image1.emf]AMF

UPF

MB-

SMF

N11

N2

PCF

gNB

Transport

Layer

Service 

Layer

N7

N4

Npcf

N6

Client Client

xMB-C/MB2-C xMB-U/MB2-U

eNB

MCE

MME MBMS-GW

SG-mb

Sm

M1

M3

N3

MBSF-U MBSF-C

SGi-mb

Nmbsf

Joint BM-SC / MBSF

TMGI

TMGI

TMGI

Nmbsmf


Figure 6.43.1-1: System Architecture for interworking between 5G MBS and E-UTRAN/EPC at service layer

The BM-SC+MBSF expose common xMB/MB2(-C and -U) reference points to the Application Function. Towards the Application Function, the TMGI is used as identifier. The TMGI is also used as identifier for transport over E-UTRAN/EPC. 
NOTE 1:
In the case of 5G MBS-eMBMS interworking TMGI and 5G TMGI are equivalent. The actual 5G TMGI structure depends on the conclusion of KI#1.
In the case of interworking support at service layer, the UE is always configured with TMGI/MBS context ID regardless of whether the UE is discovering and joining the MBMS/MBS service via E-UTRAN or NR.

When the UE camps on NR, the UE establishes an MBS session context using the MBS context ID.

When the UE camps on E-UTRAN, the UE uses procedures as defined in TS 23.246 [4] for MBMS reception for the TMGI.

Packet loss in case of inter-system mobility is affected by the capabilities of the RANs and the UE. Mechanisms to reduce, eliminate or recover from packet losses would need to be performed at service layer between the UE and BM-SC+MBSF (and/or at application level between the application client at the UE and the AF).

NOTE 2:
Repetitions at service layer do not affect repetitions at RAN level.

NOTE 3:
The UE is instructed via application layer to switch to eMBMS. In case of mobility towards an EPS where eMBMS is not available, the procedure of clause 6.42.2.1 is applied.
6.43.2
Procedures

Mobility procedures are not impacted by this solution. The UE is instructed via application layer to switch to eMBMS.
When moving to E-UTRAN/EPC the UE initiates procedures as defined in TS 23.246 [4] to receive MBMS service for the TMGI(s). 
In addition, the UE performs the procedure to leave the multicast service(s) (see clause 6.3.2.3) before disconnecting from 5GS so that the source NG-RAN can remove the UE from the multicast session context(s) if it exists. If the UE is the last one in any multicast session context, the source NG-RAN performs the Multicast user plane distribution release for the multicast service (see step 17 to step 25 of clause 6.3.2.3).
NOTE 1:
How the UE decides when to perform the procedure to leave the multicast service is up to implementation.
NOTE 2:
If the UE has one or more unicast PDU Sessions moving to EPS and if the handover procedure from 5GS to EPS using N26 interface described in clause 4.11.1.2.1 of TS 23.502 [8] is used, the NG-RAN can use the UE Context Release Command message sent by the AMF (i.e. step 21c) to trigger the removal of the UE from the multicast session context(s), if it exists, or the removal of the whole multicast session context (if the UE is the last one in the multicast session). 
Editor's note:
The feasibility and details of the UE initiating the leave operation, which removes or updates the MBS session context at the 5GC, before disconnecting are FFS.
When the UE has moved to NR/5GC it triggers the multicast context and multicast flow setup/modification via PDU Session Modification procedures as defined in clause 6.3.2.1 to receive 5G MBS transport for the TMGI(s).

Mechanisms to reduce, eliminate or recover from packet losses would need to be performed at service layer between the UE and BM-SC+MBSF and/or at the application layer between the application function and the application client at the UE.

6.43.3
Impacts on services, entities and interfaces

BM-SC+MBSF:

-
Handles TMGI across two separate systems.

-
Handles potential retransmissions at service layer.

UE:

-
Switches between MBMS reception in E-UTRAN and 5G MBS transport for an equivalent TMGI.

>>>>END OF CHANGES<<<<
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