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*** Start change 1 ***
5 	Use Cases for Edge Media Processing
[bookmark: _Toc39746765]5.1 	General
Editor’s Note: only relevant use cases should be documented.

5.X 	Downlink Media Streaming with Edge Processing
3GPP TS 26.501 describes 5GMS architecture for downlink streaming. 5GMS architecture allows for delivery of content hosting services where a content hosting service is provisioned using M1d interface and content ingestion happens using M2d interface. However, the 5GMS architecture does not specify any media processing capabilities for 5GMS AS functions, but focuses mainly on the distribution of ingested content. There are many use cases where media processing is required, or preferred, before distribution of media content to UE. For example, the following use cases have a need for media processing in network:
· Use case 1: Media processing for content preparation: Example, content preparation in operator network and distribution with Telco CDN
· Use case 2: 3rd Party provided live uplink streaming service: TR 26939, in clause 10.3, specifies an end-to-end message flow for 3rd party provided live uplink streaming service with downlink distribution handled by the mobile operator. Figure 1 shows the end-to-end message flow for this service.


Figure 1: End-to-end message flow for 3rd Party provided Live Uplink Streaming service with downlink distribution handled by mobile operator (clause 10.3 of TR 26.939)
In the above message flow, content streamed from FLUS Source to FLUS Sink is processed outside the operator network, and distributed using the distribution functions inside operator network. However, it is also feasible to run processing nodes inside the operator network, either in core or edge or both.
In addition, an ongoing study item in SA4, FS_FLUS_NBMP, is studying the relevance of NBMP [1] architecture where media processing in the network can be of use for realizing FLUS services.  
Media processing in the network can happen either in the operator core or network edge. Figure 2 shows a schematic of an enhanced downlink streaming architecture with media processing in core and/or network edge. The architecture builds on the 5GMS streaming architecture defined in 3GPP TS 26.501. Whereas the 5GMS architecture in 3GPP TS 26501 only describes M1d for service provisioning for content hosting service, the enhanced architecture described below allows for media processing in core and/or edge before downlink streaming to UE.     
[bookmark: _GoBack][image: ]
Figure 2: Enhanced downlink streaming with media processing in core and network edge

As shown in Figure 2, a signalling function in an external application provider uses M1d interface to provision a downlink processing and streaming session with a 5G AF in the operator network. The 5G AF recognizes the need for setting up 5G AS functions in core or edge network based on the information received in M1d. The 5G AS functions in the edge are referred to as Edge AS functions. 
Note: The discovery of Edge AS functions in edge network is out of scope of SA4 specification, and is being studied in 3GPP SA2 and SA6 groups. 
Once, the Edge AS functions are discovered and informed to the 5G AF, the 5G AF then provisions the 5G AS functions in core, and Edge AS functions in edge, using M3d interface. A media function in external application provider ingests content into one of the 5G AS functions in core (similar to 5GMS). The content is then either processed in 5G AS functions in core and forwarded to the Edge AS functions, or directly forwarded to the Edge AS functions in the edge. One or more Edge AS functions in network edge perform any remaining processing, and the final media data is sent to the UE using M4d interface. 
To provision media processing and distribution services either in core, edge or both, the following capabilities will be required:
· Capability 1: The external application provider should be provided with facilities to request provisioning of media processing in different operator network locations. For example, the application provider should have the facility to request provisioning of media processing functions in operator core or edge network. 
· Capability 2: The external application provider should be provided with facilities to request provisioning of specific media processing functionalities at different operator network locations. With this capability, application provider can request provisioning of specific media processing functions in a media processing workflow either in the core, edge, or both.
· Capability 3: 3GPP SA6, in TR 23.758, has documented use cases and potential solutions in study on application architecture for enabling edge applications. One of the key issues SA6 has studied is the issue of “Flexible Deployment”. From TR 23.758, key issue 7 in clause 4.7: 
Key issue 7: Flexible deployment 
To support flexible deployment for Edge Computing, the following open issues need to be studied.
· How to support the multiple Edge Computing Service Providers per PLMN operator network?
· How to identify Edge Data Network, in case of multiple Edge Data Networks within a single PLMN where one Edge Data Network is defined as a subarea (e.g. list of TAs or cells) in the PLMN coverage?
From clause 5.1.1 of TR 23.758: 
there can be multiple Edge Computing Service Providers within a single PLMN operator network. The Edge Data Network is a subarea of PLMN.  
The above architectural option should be considered where PLMN network is served by multiple edge data networks. With this architecture option, it should be feasible for an external application provider to request provisioning of resources (signaling or media functions) in specific edge data networks (edge service provider networks).
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