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[bookmark: _Toc138932752]4.0.6	Dynamic policies
The dynamic policies feature is applicable to both downlink media streaming and uplink media streaming. It enables the 5GMS Client in the UE to manipulate the network traffic handling policies for an ongoing media streaming session.


NOTE:	The PCF is accessed via the NEF when the 5GMS network services are deployed outside the Trusted DN.
Figure 4.0.6‑1: High-level arrangement for dynamic policies


 	Comment by Richard Bradbury: Added Background Data Transfer parameters to Policy Template.
Figure 4.0.6‑2: Domain model for dynamic policies
With reference to figure 4.0.6‑2, dynamic policies work as follows:
1.	A conceptual Service Operation Point is an abstract set of requirements that support a media streaming service (e.g., SD, HD, UHD). It is identified by an External reference that is used to tag Policy Template resources provisioned in the 5GMS System and Service Descriptions included in Media Entry Point documents.
2.	The Service Operation Point is embodied in the 5G System by a Policy Template which is provisioned in the 5GMS network services by the 5GMS Application Provider within the scope of an umbrella Provisioning Session. A Policy Template may be defined as being applicable to a particular Data Network and/or Network Slice. The Policy Template carries the External reference and Network QoS parameters corresponding to a single Service Operation Point. (Any number of Policy Templates provisioned for different Data Networks and/or Network Slices may reference the same Service Operation Point.) The 5GMS network services may reject attempts to provision a Policy Template that specifies Network QoS parameters outside acceptable bounds imposed by local system configuration.
	In addition, the Policy Template may define certain time windows when Background Data Transfer may be advertised to 5GMS Clients. A quota representing the maximum number of 5GMS Clients that are permitted to take advantage of Background Data Transfers in each such time window may be defined. Hence, an advertised time window is not a guarantee that a request for Background Data Transfer will actually be granted by the 5GMS System. A quota representing a ceiling for the aggregate volume of data that all 5GMS Client are permitted to transfer in each Background Data Transfer window may also be defined by the Policy Template.
3.	The 5GMS Application Provider makes one or more Media Entry Point documents (e.g., DASH MPDs) available for use by the 5GMS Client. To take advantage of the dynamic policies feature, a Media Entry Point document includes one or more Service Descriptions, each identifying the streaming requirements of a presentation that correspond to a single Service Operation Point (e.g., SD, HD, UHD) and identified by means of an External reference. The same Service Description may be included in more than one Media Entry Point document in case a common Service Operation Point is applicable to multiple media presentations.
4.	When a Media Entry Point is selected by the 5GMS Client at the start of a media streaming session, the 5GMS Client retrieves Service Access Information from a network-side component of the 5GMS System describing the set of available Policy Templates provisioned in step 2 and exposes this to a controlling application on the UE.
4a.	If Background Data Transfer was provisioned as part of any Policy Templates in step 2 above, the Service Access Information includes details of the advertised time windows and the data volume quota (if any). Maximum bit rates for either or both the uplink and downlink direction may also be nominated by the 5G System and signalled to the 5GMS Client in the Service Access Information. Finally, an endpoint in the 5GMS network services may be provided allowing the 5GMS Client to subscribe to receive real-time notifications of opportunities for Background Data Transfer.
5.	At the start of a media streaming session, the controlling application on the UE selects one of the Service Descriptions listed in the Media Entry Point document that realises its preferred Service Operation Point. Either the Media Player (when the Service Descriptions are within the Media Entry Point document) or the controlling application (when the Service Descriptions are not within the Media Entry Point document) informs the 5GMS Client of its choice by passing the corresponding External reference to it.
6.	If there is a Policy Template available for the current media streaming session with the indicated External reference, the 5GMS Client instantiates this Policy Template by interacting with a network-side component of the 5GMS System in order to realise the Service Operation Point described by the Policy Template and the Service Description. The effect of this is that the corresponding network Quality of Service is applied to the media streaming session.
7.	At any point during one of the advertised Background Data Transfer time windows, particularly after receiving an explicit notification of a Background Data Transfer opportunity from the 5GMS network services, the 5GMS Client may request a Background Data Transfer by instantiating a Policy Template with a Background Data Transfer specification in the 5GMS network services, including an estimate of the data volume it intends to transfer. The 5GMS network services may grant the request for the Background Data Transfer if the data volume estimate is acceptable and if the quota of requests for the time window in question has not already been exceeded. If the request is granted, the 5GMS network services apply the appropriate Background Data Transfer Quality of Service policy to the media streaming session. The Background Data Transfer grant returned to the 5GMS Client includes an estimate of the time period for which Background Data Transfer is available for the 5GMS Client to use. After this period has expired, the 5GMS network services automatically revert the network Quality of Service back to its state before the grant.	Comment by Richard Bradbury (2023-09-28): What happens if the 5G System changes its mind in the middle of this grant period and wishes to revoke the Background Data Transfer?
In addition, the use of dynamic policies by 5GMS Clients is logged by the 5GMS System and, if suitably provisioned, is exposed by it to subscribing 5GMS Application Providers in the form of events (see also clause 4.0.12).
Next change
5.7.8	Downlink Background Data Transfer using dynamic policy invocation
Figure 5.7.8‑1 shows a high-level call flow for the configuration and usage of a Background Data Transfer session in downlink 5G Media Streaming:


Figure 5.7.8-1: Call flow for Background Data Transfer session configuration and establishment
Pre-requisites:
-	The 5GMSd Application Provider has negotiated a Service Level Agreement with the 5GMS System operator that includes all or some of the following:
a.	Time window(s) when Background Data Transfers are likely to be available. These may recur on a regular pattern (e.g., daily, weekly, monthly, etc.).
b.	A quota for the maximum number of 5GMS Clients that may avail themselves of a Background Data Transfer during each such time window.
c.	A quota for the maximum aggregate volume of data that may be transferred by all 5GMS Clients during each Background Data Transfer window.
d.	Network QoS parameters for each such Background Data Transfer, to be provisioned as part of Policy Templates.
The steps in the call flow sequence are as follows:
1.	The 5GMSd Application Provider provisions a Policy Template in the 5GMSd AF at reference point M1 that specifies Background Data Transfer parameters in line with the aforementioned Service Level Agreement.
2.	The 5GMSd AF creates a Background Data Transfer policy in the PCF according to the network QoS parameters for Background Data Transfer signalled in the Policy Template.
3.		Comment by Richard Bradbury: To be filled in.
4.	The 5GMSd AF acknowledges successful creation of the Policy Template to the 5GMSd Application Provider. This confirms that the parameters of the Policy Template (including the Background Data Transfer parameters) are acceptable to the 5GMS System.
At some later point in time:
5.	The 5GMSd-Aware Application subscribes to receive notifications of Background Data Transfer opportunities from the Media Session Handler by invoking a client API on the latter at reference point M6.
6.	As a consequence, the Media Session Handler subscribes to receive notifications of Background Data Transfer opportunities from the 5GMSd AF by invoking a network API on the latter at reference point M5.
Time passes.
7.	The 5GMSd AF becomes aware of a Background Data Transfer opportunity and notifies all eligible 5GMS Clients by sending a notification to its Media Session Handler subscribers (see step 6) at reference point M5.	Comment by Richard Bradbury: What stimulates this?
How does the 5GMS AF become aware?
Presumably not just based on the time window.
In one variant of the call flow:
9.	The Media Session Handler notifies its 5GMS-Aware Application subscriber(s) (see step 5) of the Background Data Transfer opportunity by sending a notification to each one via reference point M6d.
9a.	If it wishes to avail itself of the Background Data Transfer opportunity, a 5GMS-Aware Application that has received such a notification invokes a suitable client API on the Media Session Handler at reference point M6d. The invocation includes an estimate of the data volume the 5GMS Client intends to transfer in the background.	Comment by Richard Bradbury (2023-09-28): FIXME!
If correct, add these missing steps to sequence diagram.
9b:	The Media Session Handler instantiates a dynamic policy resource on the 5GMSd AF based on one of the Policy Templates advertised in the Service Access Information that includes Background Data Transfer parameters. The request includes an estimate of the data volume the 5GMS Client intends to transfer in the background.
9c.	If the request falls within a time window for Background Data Transfers advertised in the Service Access Information and if the quota for the number of Background Data Transfers within the current time window has not been exceeded and if the estimated transfer data volume requested by the Media Session Handler falls within the envelope of the aggregate data volume quota for the current time window, the Media Session Handler requests a change to the network QoS of the appropriate PDU Session based on the Background Data Transfer parameters described in the appropriate Policy Template.
9d.	The 5GMSd AF responds to the Media Session Handler to grant the Background Data Transfer request. The grant response includes a recommendation from the 5GMS AF of the maximum time period for which the Background Data Transfer is available.
10.	The 5GMS-Aware Application initiates a content download from the 5GMSd AS at reference point M4d.	Comment by Richard Bradbury (2023-09-28): Is anything monitoring whether the data volume estimate is exceeded? What happens in this circumstance?
In another variant of the call flow:	Comment by Richard Bradbury: Do we really want to include this variant?!
11.	The Media Session Handler initiates a content download from the 5GMSd AS at reference point M4 on behalf of the 5GMS-Aware Application.	Comment by Richard Bradbury: The Media Session Handler is not allowed to access reference point M4 in the 5GMSd reference model!
12.	The Media Session Handler notifies the 5GMS-Aware Application that the content download is complete.
13:	The 5GMS-Aware Application retrieves the downloaded content from the Media Session Handler.
When the Background Data Transfer grant subsequently expires:
14:	The 5GMSd AF reverts the network QoS of the media streaming session to its state prior to the grant.	Comment by Richard Bradbury (2023-09-28): FIXME!
If correct, add this missing step to sequence diagram.
END OF CHANGES
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