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=====  CHANGE =====
[bookmark: _Toc170405560]4.9	Interworking with eMBMS
4.9.1	Overview
Interworking between MBS and eMBMS is described in clause 5.2 of TS 23.247 [5] and applies at the service layer in cases where the same Multicast/Broadcast service is provided simultaneously via eMBMS and MBS. Figure 4.9‑1 depicts a combined network architecture based on figure 4.2.1-1 in the present document and figure 5.2-1 in TS 23.247 [5].


[bookmark: _CRFigure4_91]Figure 4.9‑1: MBS–eMBMS interworking system architecture
To support MBS-eMBMS interworking according to the description in clause 5.2 of TS 23.247 [5], the MBS User Services architecture supports the following functionality:
1.	MBS User Services are provisioned in the MBSF via reference point Nmb10 per the present document. eMBMS User Services are separately provisioned in the MBSF at reference point xMB-C per TS 26.348 [6] or at reference point MB2-C per TS 23.468 [12]. A common TMGI is used in the MBS System and in the eMBMS System. The two User Services should be provisioned to ingest the same content if service continuity between the MBS System and the eMBMS System is required.
2.	Signalling from the MBSF to the MBS Client is present in the MBS User Service Announcement indicating that the equivalent User Service is also available via eMBMS. By this, a UE that implements both an MBS Client and an eMBMS Client may choose to receive the service from either network, and may dynamically switch between them according to varying reception conditions. Such an architecture is shown in figure 4.9‑2.
3.	Content for the provisioned MBS User Service is ingested logically by the MBTSF at reference point Nmb8 per the present document. Content for the provisioned eMBMS User Service is ingested logically by the MBSTF at reference point xMB-U per TS 26.348 [6] or at reference point MB-2 per TS 23.468 [12]. If these reference points are compatible, the content is ingested once to satisfy both logical ingests.
4.	MBS User Services distribution methods are compatible with eMBMS delivery methods such that the same ingested content can be delivered to an MBS Client and to an eMBMS Client. UEs supporting only eMBMS are served by this architecture as well.


[bookmark: _CRFigure4_92]Figure 4.9‑2: MBS–eMBMS interworking reference architecture
4.9.2	Harmonised architectures	Comment by Richard Bradbury: I thought this was going to be an informative annex?
4.9.2.1	Principles
In order to minimise the implementation efforts for a service provider to support both MBS and eMBMS distribution, further harmonisation of interfaces and functions may be considered based on the architecture introduced in clause 4.9.1. Three main aspects are considered:
-	Only the MBS northbound reference points Nmb10 and Nmb8 are exposed respectively by the MBSF and MBSTF. These are extended as required to support eMBMS transport. This is shown in figure 4.9.2.1-1, but the interfaces are marked with an asterisk to show the extension.
-	User Service advertisement and delivery protocols are harmonised across eMBMS and MBS by extending the MBS User Service Announcement to support eMBMS-based distribution, using common delivery protocols. Such an approach permits a single middleware client that exposes unified APIs to UE applications.
-	Building on this aspect, the APIs in the client are largely agnostic to the delivery system such that UE applications are able to implement a single set of common APIs that can be used for MBS and eMBMS reception.


Figure 4.9.2.1-1: MBS User Services on top of eMBMS with common northbound interfaces
4.9.2.2	Reference architecture using Group Communication functionalities
In order to extend MBS User Services, a reference architecture based on eMBMS Group Communication functionalities is used. This is shown figure 4.9.2.2-1 where a subset of MB2 procedures and protocols is used southbound of the MBSF and MBSTF to communicate with the EPS via a function implementing the Group Communication functionality of a BM-SC.
According to TS 26.346 [26346], the Group Communication Service (GCS) AS, as defined by TS 23.468 [12], uses the MBMS Group Communication delivery method on top of MBMS bearers for MBMS delivery. However, in general, the MBMS Group Communication delivery method is available for any application. In this case, the application interfaces to the BM-SC at reference point MB2′. This carries control plane signalling (via reference point MB2′-C) and user plane data (via reference point MB2′-U) between the Application Server for Group Communication (GCS AS) and the BM-SC.
The data transferred via MBMS bearer(s) is delivered from the BM-SC using the Group Communication delivery method as defined in TS 26.346 [16]. Stage 2 procedures between the GCS AS and the BM-SC at reference point MB2 are defined in TS 23.468 [19]. 


Figure 4.9.2.2-1: MBS User Services on top of eMBMS using Group Communication
In this deployment scenario, with reference to the interworking architecture defined in annex C of TS 23.247 [5], the MBS User Service is treated as an application on top of the Group Communication delivery method:
-	The MBSF additionally implements the relevant subset of GCS AS control plane functionality, including MB2‑C provisioning operations at a new reference point MB2′-C, allowing it to control a separate BM-SC that implements at least Group Communication functionality.
-	The MBSTF additionally implements the relevant subset of GCS AS user plane functionality, including MB2-U protocols at a new reference point MB2′-U to exchange user plane data with a separate BM-SC that implements at least Group Communication functionality.
-	A UE connecting to the E-UTRAN implements the relevant MBS User Service functionalities and the MBMS Client to support the reception of MBS User Services via the Group Communication API as defined in TS 23.479 [23479].
	The MBMS Client only includes the Access Stratum as well as the functionality to provide the Group Communication API.
Figure 4.9.2.2-2 provides an MBS/eMBMS interworking reference architecture for this purpose including the client architecture based on what is available in figure 4.9.2.2-1.


Figure 4.9.2.2-2: MBS–eMBMS interworking reference architecture on top of eMBMS
using Group Communication
In this case, the application only needs to have knowledge of MBS but can use MBMS/GCS delivery. There is a Joint MBS Client + MBMS-Aware Application that can use GCS API to connect to MBMS delivery.
4.9.2.3	Functional extensions to support harmonised architecture
In order to support the harmonised deployment architecture based on the reference architecture in clause 4.9.2.2, no new architectural components are required. The following functional extensions for existing MBS functions as defined in clause 4.3 are needed:
-	The MBSF as defined in clause 4.3.2 is extended as follows:
-	The MBSF supports the configuration of a BM-SC implementing Group Communication functionality at reference point MB2′-C using a relevant subset of service operations equivalent to those defined at reference point MB2-C.
-	The MBSTF as defined in clause 4.3.3 is extended as follows:
-	The MBSTF also may send MBS data packets via reference point MB2′-U to a BM-SC implementing Group Communication functionality using a relevant subset of procedures and protocols equivalent to those specified at reference point MB2-U.
-	The MBS Client as defined in clause 4.3.5 is extended as follows:
-	The MBSF Client is able to configure a the MBSTF Client to receive Group Communication packets.
-	The MBSTF is able to receive MBS data via reference point MBS‑4‑MC from a Group Communication API.
4.9.2.4	Extensions to reference points and interfaces to support harmonised architecture
In order to support the harmonised deployment architecture based on the reference architecture in clause 4.9.2.2, no new reference points or interfaces are required. The following extensions for reference points and interfaces as defined in clause 4.4 are needed:	Comment by Richard Bradbury: Err… That’s not true!
MB2′ is a new reference point.
-	The MBS User Service parameter Service Type in table 4.5.3-1 needs a value for MBMS Broadcast.
Editor’s Note:	To be completed.
=====  CHANGE =====
5.7	Procedures for MBS User Services architecture using Group Communication
The extended high-level baseline procedures for the MBS User Services architecture using Group Communication depicted in figure 4.92.2-2 are shown in figure 5.7-1, highlighting in boldface the extensions to the call flow compared with that in clause 5.2.1.
[image: Msc-generator~|version=8.6.1~|lang=signalling~|size=910x883~|text=#text.wrap=yes;~nnumbering=yes;~nhscale=auto;~n~napp[label=~qMBS-Aware\nApplication~q];~nmbsfc[label=~qMBSF Client~q];~nmbstfc[label=~qMBSTF Client~q];~nmbmsc[label=~qMBMS Client~q];~nbmsc[label=~qBM-SC~q];~nas[label=~qMBSTF~q];~naf[label=~qMBSF~q];~next[label=~qMBS\nApplication\nProvider~q];~n~n#hspace app-mbsfc 140;~n#hspace mbsfc-mbstfc 120;~n#hspace mbstfc-as 120;~n#hspace as-af 125;~n#hspace af-ext 120;~n~naf~l~gext: User Service\nprovisioning\n\-Nmbsf\- [arrow.type=dot];~naf~l-~gas: \bDistribution\nSession\nprovisioning\n\-Nmbstf\- [arrow.type=dot];~naf~l-~gbmsc: \bTMGI allocation [arrow.type=dot];~naf~l-~gbmsc: \bActivate MBMS Bearer [arrow.type=dot];~naf~l-~gmbsfc: User Service advertisement\n\-MBS-5\- [arrow.type=dot];~nvspace 5;~nbox [tag=~qalt~q]: ~qApplication Service advertisement~q {~n~2app~l-~gext [number=no]: \-MBS-8\- [arrow.type=dot];~n} .. [tag=~q~q]: {~n~2app~l-~gmbsfc [number=no]: \-MBS-6\- [arrow.type=dot];~n};~nvspace 5;~nas~l-~gext: User Data Ingest Session\n\-Nmb8\- [arrow.type=dot];~napp~l-~gmbsfc: Application\nService Control\nrequest\n\-MBS-6\- [arrow.type=dot];~nbox .. [tag=~qopt~q]: {~n~4mbsfc~l-~gaf: User Service discovery \-MBS-5\- [arrow.type=dot];~n};~nvspace 5;~nmbsfc~l-~gmbstfc~l-~gmbmsc: Provide\nDistribution Session\ninformation\n \-MBS-6~a \band MC-MBMS-API\b\- [arrow.type=dot];~nmbstfc..mbmsc: \bDistribution Session\nactivation for eMBMS;~4~nvspace 5;~nmbsfc~l-~gaf: Distribution Session handling\n\-MBS-5\- [arrow.type=dot];~nvspace 5;~nmbstfc~l-~gmbmsc~l-~gbmsc~l-~gas: Distribution Session \bvia eMBMS\b\n\-MBS-4\- [arrow.type=dot];~napp~l-~gmbstfc: Application Data Session \-MBS-7\- [arrow.type=dot];~nvspace 5;~napp~l-~gmbsfc: Application\nService Control\n\-MBS-6\- [arrow.type=dot];~nvspace 10;~n~|]
Figure 5.7-1: MBS User Service high-level baseline procedures using Group Communication enablers and APIs
The core extensions are:
-	The Distribution Session provisioning, TMGI allocation and MBMS bearer allocation in steps 2, 3 and 4 are extended to address the allocation of bearers to support the MBMS distribution. The variant shown in the figure allows the MBSF to handle the communicaton with the MBSTF and BM-SC.
-	In step 10, the MBSF Client provides information to the MBMS Client using the MC-MBMS-API in order to establish the MBMS bearer, involving also the MBSTF Client.
-	In step 11, the MBMS Client activates the MBMS session to receive Group Communication data and the MBSTF Client activates the MBS User Services session to receive MBS data conveyed in the MBMS session.
-	In step 13, MBS User Services session data is received through the MBMS bearer and directly provided to the MBSTF Client for relevant processing, for example FEC decoding, unicast repair determination and so on.
=====  CHANGE =====
[bookmark: _Toc170405632]Annex X (new):
Deployment Scenarios for MBS over eMBMS
To be completed
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