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**** First Change ****
[bookmark: _Toc19472380]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc19472381]3.1	Terms
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
5G media streaming client (5GMS Client): UE function that includes at least a 5G Media Streaming Player and a Media Session Handler.
5G media uplink streamer (5GMUS): includes at least a Media Upstream Client, Media Encoder(s), Media Capturer(s) and may include Media Configuration, Remote Control, and Assistance Handling functions. 
NOTE 1: The 5GMUS receives a Media Streamer Entry to initiate an uplink streaming session. 
NOTE 2: The 5GMUS captures the media on the provided input devices. The 5GMUS exposes some basic controls such as capture, pause, and stop to the App. 
Dynamic policy: a Dynamic PCC Rule (cf. TS 23.503[x]) for an uplink or downlink application flow during a media session. 
Policy type identification: an indication of the desired policy, which is used by 5GMSd AF to select the appropriate PCC Rule and API towards 5G System. 
media player entry: a document or a pointer to a document that defines a media presentation e.g. MPD for DASH content or URL to a video clip file.
media streamer entry: a pointer, e.g. in the form of a URL that defines an entry point of a media uplink streaming session.
presentation entry: a document or a pointer to a document that defines an application presentation e.g. an HTML5 document as defined in e.g. TS 26.307 [6].
5G media streaming player (5GMS Player): UE function that enables playback and rendering of a media presentation based on a Media Player Entry and exposing some basic controls such as play, pause, seek, stop to the App. 
NOTE 1:	It is expected to include a Media Access Client, Media Decoders, Media rendering/presentation, and possibly also DRM Client and Metrics Collection and Reporting. The 5GMS Player's Media Access Client receives a Media Player Entry. The 5GMS player renders the media on the provided output devices, such as a display in case of video. 
[bookmark: _Hlk19469134]NOTE 2:	The 5GMS Player is functionally similar to the combination of a TS 26.247 [7] 3GP-DASH client and a TS 26.234 [8] PSS media decoder and renderer.
third-party player: A Third-Party Player is a part of an application and this Player uses APIs to exercise selected 5GMS Media Functions to play-back the Media content. 
NOTE:	Such APIs are for example defined in TS 26.307 [6] when using the Media Source Extensions for media playback. This type of Player is downloaded by or built-in to an application, or it is downloaded with the Presentation Entry (e.g. as a JavaScript library).
third-party uplink streamer: The third-party uplink streamer is a part of an application and the application uses APIs to exercise selected 5GMUS functions to capture and stream the media content. 
NOTE:	This type of Streamer is typically implemented as downloadable software. 

**** Next Change ****
[bookmark: _Toc19472395]5.2	Establish a Baseline procedure for Unicast Media Downlink Streaming Session establishment
[bookmark: _Toc19472396]5.2.1	General
This clause describes the baseline procedure for establishment of a unicast media downlink streaming session. This baseline procedure assumes that the 5GMSd AF and the 5GMSd AS resides in the external DN and that there are no interactions between the 5GMSd AF and the 5G System.

5.2.21	Progressive Download of On-Demand Content
This baseline procedure describes the establishment of a Unicast unicast Downlink downlink Streaming streaming Sessionsession. A streaming session may use DASH format, 3GP File Format (Progressive Download), 3GP Time Text or other (potentially non-3GPP defined) formats.



Figure 5.2-1: High Level Procedure for progressive download for on-demand media
Prerequisite: 
-	The 5GMSd Application Provider has provisioned the 5G Media Streaming system and has setup content ingest.
-	The 5GMSd Aware Application has received the service announcement from the 5GMSd Application Provider.

Steps:
1: The 5GMSd Aware Application App triggers the Service and Content Discovery procedure. 
	The Content Discovery procedure only involves the 5GMSd Aware Application App and the 5GMSd Application Providerexternal Application Server and hence is out of scope of the present document.
2: A Media Player Entry is selected.
3: The 5GMSd Aware Application App triggers the Media Session handler to start the playback. The media player entry is provided to the Media Session handler. 
4: The Media Session Handler triggers the 5GMS Player to start the session.
5: The 5GMS Media Player establishes the transport session.
6: The Media 5GMS Player sends the request for the progressive download content.
7: The Media 5GMS Player receives the initialization information of the progressive download content. The initialization information contains configuration parameters for reception of the media, and optionally also DRM information. 
8: The Media 5GMS Player configures the rendering pipeline for media playback.
9: The Media 5GMS Player notifies the media session handler, providing the transport session information and some media content related information.
10: Optional: the media session handler establishes a media session with the Media AF. Additional parameters such as the transport session parameters are provided. 
101: Optional: Media 5GMS Player acquires a DRM License from an External AS.
1211: The Media 5GMS Player receives media content and puts it into the rendering pipeline. 
123: The Media 5GMS Player continuously receives and plays back the media content.

[bookmark: _Toc19472397]5.2.32	DASH Streaming
It is assumed here that the key information to initialize the media decoding and rendering pipeline is present in the Media Player Entry (or referenced by the Media Player Entry). The intention is to provide the client with information to setup the media decoding and rendering pipeline in such a way that no pipeline reset is needed during the session. Implementations need to consider that parts of the information are provided with the initialization segments. 
It is assumed that the client is enabled to use the same media decoding and rendering pipeline during the session.



Figure 5.2-2: High Level Procedure for DASH content
Prerequisite: 
-	The 5GMSd Application Provider has provisioned the 5G Media Streaming system and has setup content ingest.
-	The 5GMSd Aware Application has received the service announcement from the 5GMSd Application Provider.

Steps:
1: The 5GMSd Aware Application App triggers the Service and Content Discovery procedure. The Content Discovery procedure only involves the App and the external Application Server.
2: A media content item is selected.
3: The 5GMSd Aware Application App triggers the Media Session handler to start media playback. The Media Player Entry is provided to the Media Session handler.
4: The Media Session Handler triggers the 5GMS Player to start the session.
5: The 5GMS Media Player establishes the transport session for acquiring the manifest referenced by the Media Player Entry.
6: The Media 5GMS Player requests the manifest
7: The media access client receives the manifest 
8: The Media 5GMS Player processes the manifest. It determines for example the number of needed transport sessions for media acquisition. The 5GMS Player should be able to use the manifest information to initialize the media pipelines for each media stream. The manifest should also contain information to start the DRM client initialization, when DRM is used.
9: The Media 5GMS Player notifies the media session handler about the manifest. The notification may contain parameters from the manifest
10: Optional. The Media Session handler establishes session with the Media AF. 
101: Optional: the Media 5GMS Player acquires the necessary DRM information, for example a DRM License.
112: The Media 5GMS Player configures the media rendering pipeline.
123: The Media 5GMS Player establishes the necessary transport sessions for the content. For example, the media access client may establish one transport session for each media component (audio, video, etc) and possibly additional transport sessions for other media representations.
134: The media session handler is notified about the established transport sessions for the content.
15: Optional: The media session handler may notify the media AF about the session and the established transport sessions.
146: The Media 5GMS Player requests initialization information. The Media Player5GMSP repeats this step for each required initialization segment.
157: The Media 5GMS Player receives the initialization information.
168: The Media 5GMS Player requests media segments according to the manifest.
179: the Media 5GMS Player receives media segments and puts the information into the according media rendering pipeline.
1820: Previous steps are repeated according to the manifest information.

**** Next Change ****
5.7	Establish a Unicast Media Downlink Streaming Session with 5GMSd AF interactions for dynamic policy updates

5.7.1	General
This clause describes the establishment of a unicast media downlink streaming session with 5GMSdAF interactions for dynamic policy update, as described in Steps 4 to 8 of Clause 5.1. The dynamic policy API allows separate handling of application flows within the same PDU Session. The Media Session Handler provides a Policy type indication together with a Flow Description, when requesting a dynamic policy. An example Policy type indication value is “background_data”.
The Media Session Handler provides needed information to the 5GMSd AF, so that the 5GMSd AF can trigger a dynamic PCC rule update using the NEF. The 5GMSd AF may trigger for example the AF session with required QoS procedure (See TS 23.502 [3], Clause 4.15.6.6) for updating QoS related dynamic PCC rules. For changing charging related rules, the 5GMSd AF may trigger the Change the chargeable party during the session procedure (See TS 23.502 [3], Clause 4.15.6.5).  

5.7.2	Progressive Download of On-Demand Content
This procedure describes the establishment of a unicast media downlink streaming session with 5GMSd AF interactions to dynamic policy updates. A streaming session may use 3GP File Format (Progressive Download), 3GP Time Text or other (potentially non-3GPP defined) formats.



Figure 5.7-1: High Level Procedure for progressive download for on-demand media
Prerequisite: 
-	The 5GMSd Application Provider has provisioned the 5G Media Streaming system and has setup content ingest.
-	The 5GMSd Aware Application has received the service announcement from the 5GMSd Application Provider 
- 	The service announcement information contains detailed information for the policy related interactions. Specifically, the information includes an identifier of the 5GMS Application Provider and a list of authorized Policy Type indications for that specific application. 
-	The 5GMSd Application Provider has agreed an SLA with the operator defining the possible QoS levels and their charging rates (See TS 23.503, Clause 6.1.3.22). The PCF is configured with the corresponding QoS parameters and charging information. 
-	The service announcement information includes URLs for the 5GMSd AF and information around the possible Policy type indication.
Steps:
1: The 5GMSd Aware Application triggers the Service Announcement and Content Discovery procedure. The service announcement includes either the whole service access information (i.e. details for Media Session Handling (M5d) and for Media Streaming access (M4d)) or a reference to the service access information.
	The Content Discovery procedure only involves the App and the external Application Server and hence is out of scope of the present document.
2: A Media Player Entry is selected.
3: The 5GMSd Aware Application triggers the Media Session handler to start the playback. The media player entry is provided to the Media Session handler. 
4: When the 5GMS Aware Application has received 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	Comment by TL3: This step is due to new Clause 5.1 (Agreed in Ljubljana)
5: The Media Session Handler triggers the 5GMS Player to start the session.
6: The Media Player establishes the transport session, e.g. the TCP connection.
7: The MediaPlayer notifies the Media Session Handler about the Flow description(s) (in [3]), e.g. the 5-Tuple.
8: The media session handler establishes a media session with the 5GMSd AF. The Media Session Handler creates an application instances for the media session. The Media Session Handler provides the 5GMS Application Provider Id (and optionally additional authentication information) to relate the application instance to authorized features.
9:	The Media Session Handler requests to apply a dynamic policy to the media session. The request includes at least the Flow description(s) and the Policy Type indication, which should be applied to the described transport session. The 5GMSd AF uses the Policy Type indication to derive the related procedure and to identify the related network function. 
[bookmark: _Hlk18943847]10: This step applies when the 5GMSd AF resides in the trusted data network. Depending on the Policy type indication, the step is executed: 
- When the Policy type indication relates to QoS, the 5GMSd AF may either directly interact with the PCF or may use a NEF service
- when directly interacting with the PCF, the 5GMSd AF uses the Npcf_PolicyAuthorization Service as defined in TS 23.502, Clause 5.2.5.3). 
- when interacting via the NEF with the PCF, continue with step 11. 

- When the Policy type indication relates to a different charging scheme, the 5GMSd AF may either directly interact with the PCF or may use a NEF service
- when directly interacting with the PCF, the 5GMSd AF uses the Npcf_PolicyAuthorization Service as defined in TS 23.502, Clause 5.2.5.3). 
- when interacting via the NEF with the PCF, continue at step 11.
11: This step applies when the 5GMSd AF resides in the external data network. Depending on the Policy type indication, the step is executed:
- When the Policy type indication relates to QoS, the 5GMSd AF may use the Nnef_AFsessionWithQoS service as defined in TS 23.502, Clause 5.2.6.9. The complete call flow is described in TS 23.502, Clause 4.15.6.6.
- When the Policy type indication relates to a different charging scheme, the 5GMSd AF may use the Nnef_ChargeableParty service as defined in TS 23.502, Clause 5.2.6.8. The complete call flow is described in TS 23.502, Clause 4.15.6.4 and Clause 4.15.6.5. provides the 5GMSA Provider Id (AF Identifier), Flow description (as provided by the Media Session Handler in Step 9), Sponsor Information (values, based on SLA negotiation), Background Data Transfer Reference ID.

11: The Media Player sends the request for the progressive download content.
12: The Media Player receives the initialization information of the progressive download content. The initialization information contains configuration parameters for reception of the media, and optionally also DRM information. 
13: The Media Player configures the rendering pipeline for media playback.
14: The Media Player notifies the media session handler, providing the transport session information and some media content related information.

15: Optional: Media Player acquires a DRM License from an External AS.
16: The Media Player receives media content and puts it into the rendering pipeline. 
17: The Media Player continuously receives and plays back the media content.
5.7.3	DASH Streaming
It is assumed here that the key information to initialize the media decoding and rendering pipeline is present in the Media Player Entry (or referenced by the Media Player Entry). The intention is to provide the client with information to setup the media decoding and rendering pipeline in such a way that no pipeline reset is needed during the session. Implementations need to consider that parts of the information are provided with the initialization segments. 
It is assumed that the client is enabled to use the same media decoding and rendering pipeline during the session.



Figure 5.7-2: High Level Procedure for DASH content
Prerequisite: 
-	The 5GMSd Application Provider has provisioned the 5G Media Streaming system and has setup content ingest.
-	The 5GMSd Aware Application has received the service announcement from the 5GMSd Application Provider.
-	The service announcement information contains detailed information for the policy related interactions. Specifically, the information includes an identifier of the 5GMSd Application Provider and a list of authorized Policy Type indications for that specific application. 
-	The 5GMSd Application Provider has agreed an SLA with the operator defining the possible QoS levels and their charging rates (See TS 23.503, Clause 6.1.3.22). The PCF is configured with the corresponding QoS parameters and charging information.
-	The service announcement information includes URLs for the 5GMSd AF and information around the possible Policy type indication.
Steps:
1: The 5GMSd Aware Application triggers the Service Announcement and Content Discovery procedure. The Content Discovery procedure only involves the App and the external Application Server. The service announcement includes either the whole service access information (i.e. details for Media Session Handling (M5d) and for Media Streaming access (M4d)) or a reference to the service access information.
2: A media content item is selected.
3: The 5GMSd Aware Application triggers the Media Session handler to start media playback. The Media Player Entry is provided to the Media Session handler.
4: When the 5GMS Aware Application has received 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
5: The Media Session Handler triggers the MediaPlayer to start the session.
6: The Media Player establishes the transport session for acquiring the manifest referenced by the Media Player Entry.
7: The MediaPlayer requests the manifest
8: The media access client receives the manifest 
9: The MediaPlayer processes the manifest. It determines for example the number of needed transport sessions for media acquisition. The 5GMS Player should be able to use the manifest information to initialize the media pipelines for each media stream. The manifest should also contain information to start the DRM client initialization, when DRM is used.
10: The MediaPlayer notifies the media session handler about the manifest. The notification may contain parameters from the manifest
11:The Media Session handler establishes session with the 5GMSd AF. The Media Session Handler creates an application instances for the media session. The Media Session Handler provides the 5GMS Application Provider Id (and optionally additional authentication information) to relate the application instance to authorized features.
12: Optional: the Media Player acquires the necessary DRM information, for example a DRM License.
13: The Media Player configures the media rendering pipeline.
14: The Media Player establishes the necessary transport sessions for the content. For example, the media access client may establish one transport session for each media component (audio, video, etc) and possibly additional transport sessions for other media representations.
15: The media session handler is notified about the established transport sessions for the content by providing the description of the application flows e.g. 5-Tuples.

16:	The Media Session Handler requests to apply a dynamic policy to the media session. The request includes at least the Flow description(s)  and the Policy Type indication, which should be applied to the described transport session. The 5GMSd AF uses the Policy Type indication to derive the related procedure and to identify the related network function. 
17: This step applies when the 5GMSd AF resides in the trusted data network. Depending on the Policy type indication, the step is executed: 
- When the Policy type indication relates to QoS, the 5GMSd AF may either directly interact with the PCF or may use a NEF service
- when directly interacting with the PCF, the 5GMSd AF uses the Npcf_PolicyAuthorization Service as defined in TS 23.502, Clause 5.2.5.3). 
- when interacting via the NEF with the PCF, continue at step 18. 

- When the Policy type indication relates to a different charging scheme, the 5GMSd AF may either directly interact with the PCF or may use a NEF service
- when directly interacting with the PCF, the 5GMSd AF uses the Npcf_PolicyAuthorization Service as defined in TS 23.502, Clause 5.2.5.3). 
- when interacting via the NEF with the PCF, continue at step 18..
18: This step applies when the 5GMSd AF resides in the external data network. Depending on the Policy type indication, the step is executed:
- When the Policy type indication relates to QoS, the 5GMSd AF may use the Nnef_AFsessionWithQoS service as defined in TS 23.502, Clause 5.2.6.9. The complete call flow is described in TS 23.502, Clause 4.15.6.6.
- When the Policy type indication relates to a different charging scheme, the 5GMSd AF may use the Nnef_ChargeableParty service as defined in TS 23.502, Clause 5.2.6.8. The complete call flow is described in TS 23.502, Clause 4.15.6.4 and Clause 4.15.6.5. provides the 5GMSA Provider Id (AF Identifier), Flow description (as provided by the Media Session Handler in Step 9), Sponsor Information (values, based on SLA negotiation), Background Data Transfer Reference ID.

19: The Media Player requests initialization information. The 5GMSP repeats this step for each required initialization segment.
20: The Media Player receives the initialization information.
21: The Media Player requests media segments according to the manifest.
[bookmark: _GoBack]22: the Media Player receives media segments and puts the information into the according media rendering pipeline.
23: Previous steps are repeated according to the manifest information.
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