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1
Introduction
During SA4 109e, the document S4-200888 was agreed as way forward for dynamic policy information parameter propagation. This contribution focuses on the parameter propagation for three key DASH use-cases: Premium QoS, Binge-On and background download.
The intention is to start with a clear DASH use-case and the generalize to other use-cases.

2
Discussions information flow
2.1
End-to-end model

The figure below depicts an e2e model. The arrows indicate the main information flow. The existing 26.501 interface terminology is used for the fitting functions. However, there are additional interfaces (i.e. P1 and U1), which are not in the 5GMS Architecture. 

All interfaces are

· M1: Provisioning interface between the 5GMS Application Provider and the 5GMS AF.
· P1: The 5GMS Application provider provisions the DASH MPD generator, e.g. provision Service Descriptors.  

· U1: GUI, which is getting user input. Note, the 5GMS application provider controls the application, i.e. controls the GUI choices.

· M8: Non-standardized input from the 5GMS application Provider to the 5GMS aware application, like country specific application behaviors (languages, VoD catalog, etc). 
· Input on subscriptions (4K subscription vs SD subscription) 
· Device specific content selection rules (e.g. SmartPhone vs. Smart TV )

· Additional service offering features (e.g. pre-load / download possible). 

· C1 (one of M6 or M7): Information from the application to Media Client, e.g. user selections.

· M6: Information flow from the DASH Player to the Media session handler. 

· M7: Information flow from the Media Session Handler to the Dash player

· M5_1: Information flow into the media session handler for parameter provisioning (Policy Descriptions, which originate from 5GMS AF and 5GMS Application Provider). 
· M5_2: Information flow from the Media Session Handler to the 5GMS AF.

The DASH standard included “Service Descriptors” (ISO / IEC 23009-1 Annex K) in its 4th edition. The concept of service descriptors is to provide additional information to the DASH player to influence the “Selection Logic”, e.g. the DASH Player should prefer a certain set of representations within an adaptation set. It is assumed that the DASH MPD can be annotated to give hints for subscription models and different device types. 
[image: image1.jpg]



Figure 1: e2e model
In the following, the parameter propagation for the different use-cases is discussed.
2.2
Premium QoS 
In case of a Premium QoS use-case, the 5GMS Client should activate a QoS bearer with characteristics matching the service needs. It is assumed that the DASH content is prepared for different subscription models, e.g. 4K, HDR, or SD and for different target device types, e.g. SmartPhone or SmartTV. When activating a stream according to the subscription model (e.g. 4K), the 5GMS client activates a dedicated bearer with matching bitrate setting. Note, the client may activate a lower bitrate than supported by the 5G System, e.g. a small screen SmartPhone may activate a different bearer than a large screen device.
The 5GMS Application Provider interacts with the 5GMS AF to setup one or more Policy Templates (using M1). The 5GMS application provider interacts with the DASH content generation function (e.g. an MPD provider) to annotate the DASH MPD with Service Descriptors (using P1). See Step 1 and 2 below.
The 5GMS aware application is configured via M8 (Step 3) with information about the available content catalog (e.g. resolving MPD URLs), the available subscription identifiers (e.g. the user has a 4k subscription or the user has a SD subscription), device type identifiers and network policy identifiers. 

The subscription identifiers and the device type identifiers are called Service Description Filters in the following.

It is ffs, whether the network policy identifiers are embedded in the MPD service descriptors or derived from the service descriptors. 

The ‘network policy identifier’ can be equal to a Policy Template Id, when the application is aware about its usage (e.g. for qos streaming or background download). 
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When a user selects via U1 a video (Step 4), the 5GMS aware Application provides input (via C1) on the selected presentation entry (i.e. MPD URL) together with a Network Policy Identifier (the value hints here a “Premium QoS” policy) and a Service Description Filters (Step 5). The SD Filter is used by the Player to identify the usable Service Descriptors from the MPD. The Network Policy Identifier is used by the Media Session Handler to find the according Dynamic Policy Instantiation method (i.e. procedure and parameters like Policy Template Id). 

Step 6: The DASH player fetches the MPD and applies the Service Descriptor Filter (Step 7).

Step 8: The DASH player indicates to the Media Session Handler (M6) that a “Premium QoS” network service should be activated (value of the Network Policy Id). The DASH player provides input on bitrate ranges (which may depend on the device type). Triggered by the notification, the Media Session Handler uses the Network Policy Id to find the procedure and the parameters to activate the Dynamic Policy Instance. 

Step 9: The Media Session Handler activates a Dynamic Policy Instance with the 5GMS AF. The 5GMS AF uses the Policy Template Id to lookup the matching Policy Template in order to create the PCF or NEF API invocation. 

2.3
“Binge On” policy: (Conditional) Zero Rating, provided bit rate remains below a threshold
In case of a Binge-On use-case, the quality of a video streaming service is not exceeding a certain bitrate. This can be realized by deploying a traffic shaper in the network or by instructing the DASH Player to not exceed a certain bitrate policy. The bitrate policy maybe be network specific. The discussion of the realization assumes the latter realization, i.e. the DASH Player is not exceeding the bitrate policy. The MPD is annotated in such a way using the DASH Service Descriptors, that the DASH Player can filter the “ok” representations. 
The 5GMS Application Provider interacts with the 5GMS AF to setup one or more Policy Templates (Step 1). The 5GMS application provider also interacts with the DASH content generation function (e.g. an MPD provider) to annotate the DASH MPD with Service Descriptors (Step 2). The intention of the Service Descriptors here is that the DASH Player can identify those representation combinations, which not exceed the bitrate requirement.
The 5GMS aware application is configured via M8 (Step 3) with information about the available content catalog (e.g. resolving MPD URLs), the available subscription identifiers (e.g. the user has a 4k subscription or the user has a SD subscription), device type identifiers. 

The 5GMSd aware application is configured via M8 about the available “Binge On” policy. This includes the Network Policy Ids.
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Figure 2: Information Flow
When a user selects (via U1) a video (Step 4), the 5GMS aware Application provides input (via C1) on the selected presentation entry (i.e. MPD URL) and also on the Network Policy Id (value indicates here a binge-on policy). Note, C1 is an abstract interface and indicates, that the 5GMS Aware application may either first use M6 or M7 for the interactions with the 5GMS Client.

Step 6: The Media Session Handler uses the Network Policy Id to find the procedure and the parameters to activate the Dynamic Policy Instance (here a binge on policy). The Media Session Handler activates the Dynamic Policy Instance on M5, providing a Policy Template Id. Upon positive response, the Media Session handler notifies the DASH Player, providing Service Description Filters (Step 7). The Media Session Handler may receive the Service Description Filters with the response or may lookup the SD Filter values by a response value. Alternatively, the Media Session Handler receives a “bitrate to not exceed” with the response and the Media Session Handler derives the Service Description Filter. The Media Session Handler may also receive information about Policy Enforcement, e.g. what type of traffic shaper will throttle the bitrate. 
Step 9: The Service Description Filter is used by the Player to filter “usable” Service Descriptors from the MPD. The DASH Access Engine / Selection Logic (see ISO 23009-1 Figure K.1) selects only adaptation sets and representations according to the filter. Here, the DASH Player fetch the MPD after the notification from the Media Session Handler. 
2.4
Background download

In case of a background download use-case, the video asset is pre-loaded in background, prior to viewing. Many application services offer the capability of pre-loading a VoD item for later consumption. The 5GMS Aware Application triggers the media session handler to pre-load the item, providing a background download network policy id. Note, here, the DASH Player is handling the pre-load, since the DASH Player contains the MPD processing and the DASH Access engine parts.
The 5GMS Application Provider interacts with the 5GMS AF to setup one or more Policy Templates (M1). The 5GMS application provider also interacts with the DASH content generation function (e.g. an MPD provider) to annotate the DASH MPD with Service Descriptors, e.g. to identify, which representation is intended for pro-load (Step 2).

The 5GMS aware application is configured via M8 (Step 3) with information about the available content catalog (e.g. resolving MPD URLs), the available subscription identifiers (e.g. the user has a 4k subscription or the user has a SD subscription), device type identifiers. 

The 5GMSd aware application is configured via M8 about the available background download policy. This includes the Network Policy Id which hints a background download policy.
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When a user selects (via U1) a video for pre-load (Step 4), the 5GMS aware Application provides input (via C1 in Step 5) on the selected presentation entry (i.e. MPD URL) and also on the Network Policy Id (hinting a background download policy). Note, C1 is an abstract interface and indicates, that the 5GMS Aware application may either first use M6 or M7 for the interactions with the 5GMS Client.

Step 6: The Media Session Handler uses the Network Policy Id to find the procedure and the parameters to activate the Dynamic Policy Instance (here a background download policy). The Media Session Handler activates the Dynamic Policy Instance on M5, providing the policy template id and additional parameters. Upon positive response, the Media Session handler notifies the DASH Player to start the pre-load (Step 7). The notification contains a Service Description Filters, which is used by the Player to filter “usable” Service Descriptors from the MPD. The Media Session Handler may receive the Service Description Filters with the response or may lookup the SD Filter values by a response value (e.g. derived from a max bitrate indication).
Step 9: The DASH Access Engine / Selection Logic (see ISO 23009-1 Figure K.1) selects only adaptation sets and representations according to the filter (i.e. suitable for pre-load). Here, the DASH Player fetch the MPD after the notification from the Media Session Handler. 
3
Proposal
It is proposed to agree the general parameter propagation model described in section 2 for the three use-cases as base for further stage 3 API design on M1 and M5.
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