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Abstract of the contribution: this contribution updates Sol. 43 (Service layer continuity between E-UTRAN/EPC MBMS and NR/5GC MBS) for KI#9 (Minimizing the interruption of public safety services upon transition between NR/5GC and E-UTRAN/EPC) and provides evaluations and conclusions
1.
Discussion
SA4 have led some 5G Multimedia efforts in Rel-16 (see [1]):
-
The 5GMSd (5GMS downlink) AF and AS are introduced.
-
The Policy interaction between 5GMSd and NEF is defined. 
-
The 5GMSd AF architecture is consistent with an AF interacting with NEF for 5G MBS. 
-
The direct communication with PCF is supported.  
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Figure 1-1: 5GMS architecture from [1].
In Rel-17, SA4 is planning to expand this architecture to include “BM-SC” functionality into 5GMSd (see [1] for Rel-16 work and [2, 3, 4] for planned Rel-17 work). 

At the same time ETSI is defining 5G Broadcast TV with BM-SC/MBMS-GW/MME + Rel-16 LTE/enTV (see ETSI TS 103 720 v0.1.0 (2020-09): 5G Broadcast System for Linear TV and Radio Services).
These considerations should be taken into account when addressing KI#9 of FS_5MBS (Minimizing the interruption of public safety services upon transition between NR/5GC and E-UTRAN/EPC). A service layer interworking is key to transitioning MBMS to 5G MBS. Because of that, Solution 43 of TR 23.757 should be updated to incorporate BM-SC functionalities into the MBSF-C and MBSF-U:
-
This means a clear split between control plane and user plane functionality.
-
The Reference points towards EPC should be:

-
MSF-C to MBMS-GW (control plane): SGmb;
-
MSF-U to MBMS-GW (user plane): SGi-mb.
-
This provides a clear interworking and evolution path by allowing 5G service layer into 4G transport. 
Figure 6.43.1-1 of TR 23.757 should be updated as follows:

-
The MSF-C and MSF-U functions within the BM-SC/MSF entity should be clearly separated. The communication between the two is based on the Nmbsf reference point (see highlighted in red);
-
The MSF-C communicates directly with the PCF (without going via the NEF, see highlighted in red);
-
For clarity, the unicast entities (MME and S/P-GW) and interfaces (S1-U, S1-C, SGi) in EPS should be removed to focus only on the eMBMS communication.
NOTE: 
Given the need to support also broadcast, the MSF (Multicast Service Function has been renamed as MBSF (Multicast Broadcast Service Function).
In addition, the following aspects need to be fixed:

-
the M1 interface is terminated in the eNB (while it is currently mistakenly terminated in the MCE);
-
in case of 5G MBS-eMBMS interworking TMGI and MBS Context ID coincide, so there is no need to show the MBS Context ID in the figure;
-
it is emphasized that mechanisms to reduce, eliminate or recover from packet losses would need to be executed at service layer or at application layer.
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Figure 1: Updates of Figure 6.43.1-1 of TR 23.757
2.
Text proposal
Based on the analysis in clause 1, 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.
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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. For 5G MBS, the principles for TMGI and MBS Session ID mapping defined in Solution 3 are used 
NOTE 1: In case of 5G MBS-eMBMS interworking TMGI and MBS Session ID coincide.

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: 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.

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). .
NOTE:
It is assumed that the 5G CN knows that the UE moved to EPC and consequently it knows when to trigger the UE MBS context removal.
Editor’s Note: How the 5G CN understands that the UE moved to EPC and triggers the UE MBS context removal is 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 a same TMGI.
>>>>END OF CHANGES<<<<
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