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1. Background
In SA2#128bis 3 solutions have been proposed and documented in TR 23.786 to support broadcast/multicast group service delivery. 
· Solution #B1: Support of broadcast in 5GS

· Solution #B2: Support of broadcast/multicast/group delivery over Uu

· Solution #B3: Support for eMBMS over EPS MBMS with independent unicast from 5GS

In S2-1810164 paper discusses issues regarding shortcomings with proposals B1 & B2 and this paper addresses to add another high level functional framework that needs to be considered for any 5G architecture Multicast/Groupcast/broadcast like services.
TS 23.246 describes the overall functional overview for 3GPP Multicast broadcast services architecture.
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It should be noted that the BM-SC is logically split into a MBMS Bearer Service part and an MBMS User Service Part.

And TS 26.346 provides further expansion to these functions as follows:
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And Group Communciations as well as Content delivery enabled via GCSE architecture using MB2 for example for MCPTT and for Broadcast TV services using xMB:
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And the key entity in this architecture, BMSC as the following functional role:
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BM-SC sub-functional structure (ref [2])
Note that none of the current architecture proposal considers RAN architecture enhancements as NG-RAN has new architecture with CU/DU split and RAN WGs need to consider how functions such MCE fits into this. It is outside of scope of SA2 but without that aspect being considered, it would not be very useful to develop a 5G MBMS architecture.
Some additional key open questions are (not exclusive):
· Does the MBMS system offer an IP level service (similar to today’s SA2 architecture) and / or does the MBMS system also offer delivery services (similar separation as Type 1 and Type 2 services)?
· MBMS Services: MCPTT, Live DASH, RTP and file delivery
Note: MCPTT has just moved functions from a BM-SC node to the MCPTT AS node. Thus, the MCPTT architecture follows a bit or a different deployment view.
· The BM-SC is supposed to be “transparent” for the MCPTT AS, i.e. access to an MBMS Bearer Service. 
· The UPF is an IP level function, similar to MBMS-GW. The function of the MBMS-GW was to separate Core network (GTP tunneling domain) for Service layer (IP routed domain), does MBMS GW user plane have distinct charactiertics that require new entity/NF?
· It may make sense to combine MBMS-GW and BM-SC network functions (control and user plane as 5G system)?
· Separate out the BMSC Application Function component as stand alone enabling appropriate functional separation (i.e. Separate BM-SC into MBMS Bearer Service and MBMS User Service parts)?
· Can all MBMS Control plane functions be combined including functions currently belonging to MME? 
· All EPC MBMS functions are needed. However, functions may be moved / combined to provide better/efficient delivery of the services?
· Keep Unicast and MBMS Functions separated as in EPC? Likely answer is yes.
A possible architecture to start from would be as follows, allowing in depth study for MBMS in 5G:
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The figure above uses terminology from EPC in order to easily understand the functional decomposition and it is a starting point for further work. 
2. References
 [1] TS 23.246

 [2] TS 26.346
Proposal

It is proposed that for Rel-16 SA2 adopts Option B3 as a way forward and defer a full MBMS arhchitecture proposal beyond Rel-16 jointing with RAN WGs. 

If that is not acceptable then following new architecture proposal is made to continue developing full analysis of MBMS architecture in 5G context.
>>>Start Changes<<<
Annex B:
Solutions for broadcast/multicast/group delivery over Uu
B.0
Description

This Annex addresses and documents solutions for FS_CIoT_5G as well.

B.x
Solution #Bx: Support of multicast/groupcast/broadcast services in 5GS

B.x.1
Functional Description
B.x.1.1
Architecture 
This solution proposes a new architecture alternative as a starting point for MBMS services in 5G together for V2X services and CIoT requirements.  It is assumed that unilateral development of 5G solution in this context without RAN work and not having full scope of MBMS services is not the best approach to take.  The study should also look into efficiency, streamlining and appropriate separation of functions aligned with 5G architecture principles.
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Figure Bx. 5G MBMS architecture
NOTE: MCPTT services today do not use xMB interfaces. Though any 3GPP or 3rd Party services can utilise xMB.
Some additional key open questions are (not exclusive):

· Does the MBMS system offer an IP level service (similar to today’s SA2 architecture) and / or does the MBMS system also offer delivery services (similar separation as with IMS in SA2)?

Note that SA2 work already earlier separated IP Level service and delivery services into Service Type 1 (aka Transport-Only Service) and Service Type 2 (aka full Service) within the TV broadcast services.
· MBMS Services: MCPTT, Live DASH, RTP and file delivery.
Note: MCPTT has just moved functions from a BM-SC node to the MCPTT AS node. Thus, the MCPTT architecture follows a bit or a different deployment view.
· The BM-SC is supposed to be “transparent” for the MCPTT AS (i.e. MCPTT AS accesses only the MBMS Bearer Services). 
· The UPF is an IP level function, similar to MBMS-GW. The function of the MBMS-GW was to separate Core network (GTP tunneling domain) for Service layer (IP routed domain), does MBMS GW user plane have distinct charactiertics that require new entity/NF?
· It may make sense to combine MBMS-GW and BM-SC network functions (control and user plane as 5G system)?
· Separate out the BMSC Application Function component as stand alone enabling appropriate functional separation?
· Can all MBMS Control plane functions be combined including functions currently belonging to MME? 
· All EPC MBMS functions are needed. However, functions may be moved / combined to provide better/efficient delivery of the services?
· Keep Unicast and MBMS Functions separated as in EPC? Likely answer is yes.
It is RAN WGs responsibility to study MBMS architecture for RAN.

The full architecture needs to be studied together with SA4, SA6 and RAN WGs.
B.x.1.2
Service-based interfaces and Reference points
Tbd.

B.X.2
Procedures

Tbd.

B.X.3
Impact on existing entities and interfaces

Tbd.

B.X.4
Topics for further study

Editor's note:
This clause describes topics for further study.
B.X.5
Conclusions

Editor's note:
This clause provides conclusions of the solution.

>>>End of Changes<<<
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