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4.2.4	5GMS via eMBMS
4.2.4.1	Architecture for 5G Media Streaming over eMBMS
Figure 4.2.4.1-1 below depicts an architecture for downlink 5G Media Streaming via eMBMS.


Figure 4.2.4.1-1: Architecture for 5G Media Streaming over eMBMS
This arrangement allows 5GMS-based downlink media streaming to be deployed as an MBMS-aware Application on top of eMBMS as defined in TS 23.246 [15], TS 26.346 [16], TS 26.347 [17] and TS 26.348 [18].
In this case:
-	The 5GMSd AF and 5GMSd AS shall set up the delivery of 5GMSd content to an MBMS Client in the UE. In order to additionally deliver this content over an MBMS User Service, the 5GMSd AF shall invoke xMB-C control plane procedures on the BM‑SC as specified in clauses 5.3 and 5.4 of TS 26.348 [18] and, as a result, content shall be ingested by the BM-SC from the 5GMSd AF using the xMB-U File Distribution procedures specified in clause 5.5.2 of TS 26.348 [18].
-	The MBMS Client shall expose the service to the 5GMSd Client via the File Delivery Application Service API specified in clause 6.2 TS 26.347 [17]. (This interaction is labelled MBMS-API-C in the above figure.)
-	The MBMS Client shall receive media objects from the BM‑SC according to the Download Delivery Method specified in clause 7 of TS 26.346 [16]. If an uplink is available to the MBMS Client, it should use the associated delivery procedure specified in clause 9.3 of TS 26.346 [17] for post-delivery repair of damaged media objects received from the BM-SC.
-	The Media Server function shall be co-located with the MBMS Client per figure 5.1 of TS 26.347 [17], and shall expose the content received (and possibly repaired) by the MBMS Client to the 5GMSd Client via the HTTP client-to-application interface specified in clause 7.2 of TS 26.347 [17]. (This interaction is labelled MBMS-API-U in the above figure.)
NOTE 1:	In this role, the Media Server acts as an HTTP proxy.
-	In case a media object transmitted via the MBMS User Service is not received in time by the MBMS Client, or if it cannot be repaired in time for consumption by the 5GMS Client, the Media Server returns an error in response to the Media Player’s request for the media object, and the Media Player should instead attempt to retrieve the media object from the 5GMSd AS at reference point M4d, if available.
NOTE 2:	In this case, it is necessary to retrieve the entire media object via M4d.
In the architecture, no new functions or interfaces are defined. However, some of the reference points need extensions to fully support the two scenarios. These extensions are detailed in the following clauses.
4.2.4.2	Extensions to 5GMS reference points
4.2.4.2.1	Extensions to reference point M1d
Reference point M1d is extended as follows to provision the carriage of 5GMS content via eMBMS:
-	The permission to distribute content via eMBMS.
4.2.4.2.2	Extensions to reference point M5d
Reference point M5d is extended as follows to support the reception of 5GMS content via eMBMS:
-	The 5GMS Service Access Information is extended to include the eMBMS Service Announcement in order to bootstrap reception of the MBMS service. (This is passed by the Media Session Handler to the MBMS Client via reference point MBMS-API-C [17].)	Comment by Richard Bradbury (SA4#116-e review): This implies that the 5GMSd AF takes on the additional responsibility for compiling the Service Announcememt. Is that correct? If so, it should be stated in the previous clause.	Comment by Richard Bradbury (SA4#116-e review): Is the MBMS Service Announcement Channel still available as an alternative? In this case, is a pre-compiled Service Announcement passed to the BM-SC? Is that supported at xMB-C?
4.2.4.3	Extensions of MBMS reference points
4.2.4.3.1	Extensions of User Service Announcement	Comment by Richard Bradbury (SA4#116-e further revisions): Hmm… SA isn’t really a reference point.
Is the parent clause heading correct?
The MBMS User Service Announcement is extended as follows to advertise the availability of 5GMS content delivered via eMBMS:
· The content is signaled to be 5GMS content.
=====  CHANGE  =====
5.10	5GMS via eMBMS
5.10.1	Procedure for 5GMS content delivered exclusively via eMBMS
The call flow in Figure 5.10.1‑1 extends that defined in clause 5.3.2 to address the delivery of 5GMS media data exclusively via eMBMS.


Figure 5.10.1-1: High-level procedure for DASH content delivery via eMBMS
Prerequisites:
-	The 5GMSd Application Provider has provisioned the 5G Media Streaming System and has set up content ingest.
-	The content ingest parameters provisioned at M1d have been forwarded to the BM‑SC.	Comment by Richard Bradbury (SA4#116-e review): Is this what you meant?
-	The 5GMSd-Aware Application has received the MBMS Service Announcement from the 5GMS Application Provider.	Comment by Richard Bradbury (SA4#116-e review): Isn’t this an explicit part of steps 1 and 6?
Maybe this pre-requisite can be removed?
- 	The 5GMS AF informs the BM-SC on the availability of 5GMS content.
- 	The BM SC ingests content from the 5GMS AS, either through pull mode or through push mode.
-	The BM SC pushes content and broadcasts the Service Announcement.The 5GMS AF informs the BM-SC on the availability of 5GMS content.
Steps:
1:	The 5GMSd-Aware Application triggers the Service Announcement procedure and the Service and Content Discovery procedure at reference point M8 for 5GMS. The 5GMS AF informs the BM-SC on the availability of 5GMS content.
	Comment by Richard Bradbury (SA4#116-e review): “ingest” covers both pull and push cases.

2:	A media content item is selected.
3:	The 5GMSd-Aware Application triggers the 5GMSd Client to start media playback. The Media Player Entry is provided to the 5GMSd Client.
4:	When the 5GMS-Aware Application has received only a reference to the Service Access Information (see step 1), the Media Session Handler interacts with the 5GMSd AF to acquire the whole Service Access Information.
6–10: The Media Session Handler acts as a MBMS-aware application and initiates the service acquisition. For details, see TS 26.347 [15]. This establishes transport session for MPD and Content.
11:	The Media SessionHandler provides the MPD URL to the 5GMSd-Aware Application in order to indicate what would be the URL of the MPD
12: In parallel, the Media Player is invoked to start media access and playback.
13:	The Media Player retrieves the media entry point resource (an MPD) from the proxy Media Server.
14:	The Media Player processes the retrieved MPD. It determines, for example, the number of transport sessions needed for media acquisition. The Media Player should be able to use the MPD information to initialize the media pipelines for each media stream (see step 18). The MPD should also contain sufficient information to initialize the DRM client, when DRM is used (see step 17).
15:	The Media Player notifies the Media Session Handler about the start of a new downlink media streaming session. The notification may include parameters from the MPD.
16:	Optional: The Media Player acquires any necessary DRM information, for example a DRM License.
17:	The Media Player configures the media playback pipeline.
18:	The Media Player retrieves initialization segment(s) referenced by the MPD.
19:	The Media Player retrieves media segments from the proxy Media Server according to the MPD and forwards them to the appropriate media rendering pipeline.
20:	Previous steps are repeated according to the MPD information.
5.10.2	Procedure for hybrid 5GMS content delivery via 5G System and eMBMS
Editor’s Note: To be determined.
5.10.3	5GMS Consumption Reporting procedure for eMBMS
Editor’s Note: To be determined.
5.10.4	5GMS Metrics Reporting procedure for eMBMS
Editor’s Note: To be determined.
=====  CHANGE  =====
Annex C:	5GMS via eMBMS
C.1		Deployment Scenarios
For 5GMS via eMBMS as introduced in clause 4.2.4 and 5.10, different deployment collaboration scenarios of the architecture as provided in clause 4.2.4 may be considered. For example:
-	A content provider operates a 5GMS head-end including an 5GMS AF and a 5GMS AS, and distributes the content via eMBMS as well as via the 5GMS System. The eMBMS distribution may, for example, be a Receive-only Mode (ROM) service.
-	A mobile network operator operates a 5GMS head-end including an 5GMS AF and a 5GSM AS and receives content from a 5GMSd Application Provider. The content is distributed via the eMBMS system to devices that support eMBMS, and via 5G Media Streaming otherwise.
Detailed collaboration model examples are provided in clause C.2.
Two alternative deployment options are possible:
1.	Multiple (physical) servers, where different servers, or different groups of servers, may be addressed with different FQDNs. The client may be made aware of this via the manifest (i.e. listing multiple base URLs).
This case addresses the scenario in which parts of the service are also available on 5GMS unicast, i.e. the hybrid case.
NOTE:	In this case the servers may be managed by the same or different parties (e.g. an MNO and/or a 5GMSd Application Provider).
2.	Be addressed with a single FQDN. For example, the MNO-operated 5GMSd AS is mostly transparent and acts as a proxy/cache.
This case addresses the scenario in which the service is exclusively provided through MBMS, and there is no 5GMS-based unicast data delivery.
 The first case addresses the scenario, for which parts of the service are also available on 5GMS unicast, i.e. the hybrid case.
C.2	Collaboration Models
C.2.1	Standalone 5GMS via eMBMS
C.2.2	Hybrid 5GMS via eMBMS
C.2.3	Broadcast-on-demand
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