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=====  CHANGE  =====
[bookmark: _Toc70941002]5.8	Key Issue #7: Interworking
[bookmark: _Toc70941003]5.8.1	Description
This key issue proposes to study interworking of 5GMS with EPC and provide a solution such that the same service may be provided through EPC (unicast/broadcast) and 5GC (unicast/multicast).
In particular relevant is a 5GMS service with 5G Broadcast as defined in TS 103 720 and ROM-services as well as HPHT services, that are not supported in Rel-17 5MBS.


Figure 5.8.1-1 Interworking of 5GMS with EPC
The following aspects need to be considered
-	The AF may be an “old” AF and only use 3GPP Release 16 xMB APIs
-	The AF may be a “new” AF and may support both, 3GPP Rel 16 xMB APIs and new 3GPP Rel 17 M1 or MB-M1 APIs.
-	An MCX Server can interact with multiple BM-SC and map a single MCX session to multiple MBMS bearers (with different IP Multicast Addresses and different TMGIs). We may consider also an “interworking” scenario, where an AF is aware about LTE Broadcast and 5MBS, thus, uses the old xMB and the new M1 / MB-M1 APIs simultaneously.
Interworking is also studied TR 23.757 [7], in particular solution 46 addresses some aspects on this matter. However, this proposes a solution to maintain service continuity when UE moves between NG-RAN that supports MBS and E-UTRAN that supports eMBMS. This solution is based on solution 10 and architecture A.2 and requires the deployment of N26.
The key issue in this context is the ability for a network provider to deploy 5GMS-based media streaming, but can use the LTE-based 5G Broadcast bearers as defined in ETSI TS 103 720 [27]  for the distribution of parts of the service. The integration of the two technologies is expected to be done to support hybrid use cases as documented in clause 5.7.2.3.
5.8.2	Identified Issues
This combination of 5GMSd based distribution including 5MBS is not considered in this issue, as it relates to the hybrid service in clause 5.7. The main identified issue is the combination of 5GMSd unicast and 5G Broadcast.
The core issues under discussion are different architecture options. 
Option A provides a summary of the case for which the 5GMSd Service provider acts as an MBMS Content Provider. Figure 5.8.2-1 provides an architecture for which a 5GMSd Service provider uses xMB and MBMS user services for the distribution. Either case is expected to be of interest
· The unicast option is unavailable and the content is distributed via MBMS only
· The unicast option is available and the hybrid functionalities as defined in clause 5.7.2 are supported.


Figure 5.8.2-1 Hybrid Services of 5GMS with LTE-based 5G Broadcast User Service (Option A)
Option B provides the case for which the 5G MBS Service provider acts as an MBMS Bearer Provider. Figure 5.8.2-2 provides an architecture for which a 5G MBS Service provider includes the relevant BMSC functionalities into MBSTF and MBSF for the the distribution. Again, both use cases are of interest
· The unicast option is unavailable and the content is distributed via MBMS Bearer only
· The unicast option is available and the hybrid functionalities as defined in clause 5.7.2 are supported.


Figure 5.8.2-2 Hybrid Services of 5GMS with LTE-based 5G Broadcast Bearer Service (Option B)
In a third option (Option C), MBMS/enTV legacy service is supported by 5G MBS supporting a southbound M1 interface. 
 Table 5.8.2-1 provides an overview of benefits and drawbacks.
Table 6.3.2-1: Impacted Reference Points for different scenarios
	Options
	Benefits
	Drawbacks

	5GMS uses MBMS User Service (Option A)
	This has minimal impact on the MBSF and MBSTF and only 5GMS needs to be updated to locate the bearer.
	Someone deploying 5G Broadcast can not make use of the newly defined MBSF and MBSTF functionalitities.

	5MBS uses MBMS Bearer Service (Option B)
	It is expected that MBSTF replicates most of the delivery functions that are anyways needed from the BMSC. Based on this, adding the relevant MBMS Bearer service is trivial to MBSTF and also the delivery functions can re-used and harmonized in a single spec.

Also the benefits and extensions defined to the new interfaces and protocols are also available for the MBMS Bearer service.
	The MBSTF needs to replicate the delivery functions provided for MBMS.

	5MBS uses M1 interfaces (Option C)
	The equipment needed to support both, 5G Broadcast enTV and and 5MBS is minimized as 5MBS includes the MBMS GW functionality.
	MBMS GW functionality is simple, so no benefit for this. 



Based on the discussion, it is proposed to enable both, Option A and Option B.
=====  CHANGE  =====
6.2.4	Interworking
In order to address the interworking cases documented in key issue #7, clause 5.8, the following aspects deserve standardization for 
· Option A (5GMS uses MBMS User Services):
· For stand-alone service without unicast
· M1d extensions to provision for MBMS User service delivery
· xMB extensions to identify content as 5GMSd Service
· M5d extensions provide the service signaling for MBMS
· 5GMSd extensions to support the MBMS-APIs
· In addition, for a service that also leverages the use of 5GMSd unicast, the equivalent topics as introduced in clause 6.2.3 may be provided for:
· Fast Startup
· Session continuity
· Enhanced service quality 
· Component replacement 
· Time-shifted viewing
· Time replacement
· Reporting
· interactive service
· Option B (5MBS uses MBMS Bearer Service):
· For stand-alone service without unicast
· Nx2 extensions to provision for MBMS Bearer service delivery
· M5d extensions provide the service signaling for MBMS-based 5GMBS
· M4 extensions to support MBMS Bearer Service
· In addition, for a service that also leverages the use of 5GMSd unicast, the equivalent topics as introduced in clause 6.2.3 may be provided for:
· Reporting
· unicast recovery


=====  CHANGE  =====
7.3.6	Interworking with MBMS
Based on the considerations in clause 5.8.2 and clause 6.2.4, the following aspects deserve normative documentation
· For Option A 
· Architecture for 5GMS using MBMS User Services
· Call Flows for
· 5GMS uses MBMS User Services without unicast support
· Hybrid Services 5GMS services using MBMS User Services without unicast support
· M1d extensions to provision for MBMS User service delivery
· xMB extensions to identify content as 5GMSd Service
· M5d extensions provide the service signaling for MBMS
· 5GMSd extensions to support the MBMS-APIs
· Support for hybrid cases in combination with 7.3.4.
· For Option B 
· Architecture for 5MBS using MBMS Bearer Service
· Call Flows for
· 5MBS uses MBMS Bearer Service without unicast
· Hybrid 5MBS services using MBMS bearer services and unicas
· Nx2 extensions to provision for MBMS Bearer service delivery
· M5d extensions provide the service signaling for MBMS-based 5GMBS
· M4 extensions to support MBMS Bearer Service
· Support for reporting
· Support for unicast recovery
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