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Abstract
This discussion paper proposes to refactor the API for retrieving Service Access Information from the 5GMS AF at reference point M5 in Release 18 to make it more efficient for both the 5GMS Client and the 5GMS AF.
1.	Background
To initiate media session handling at the start of a media streaming session, the 5GMS Client needs to obtain a full set of Service Access Information which may include any or all of the following optional information: media entry point(s), client QoE metrics configurations, client consumption reporting configuration, Policy Templates and Dynamic Policy API endpoint address(es), network assistance endpoint address(es), edge resources query templates.
The 5GMS-Aware Application may hand a complete set of Service Access Information to the 5GMS Client that has been obtained privately from the 5GMS Application Provider at reference point M8. Alternatively, the 5GMS-Aware Application may hand a minimal baseline set of Service Access Information to the 5GMS Client, specifically a provisioning session identifier (Rel-16/Rel-17) or an external application identifier (Rel-18) plus an optional 5GMS AF endpoint address, these parameters perhaps being embedded in a 3GPP Service URL. In this alternative case, the full Service Access Information is retrieved by the Media Session Handler in the 5GMS Client from the default/specific 5GMS AF via reference point M5.
It is the responsibility of the Media Session Handler to re-fetch the Service Access Information whenever the provisioning information on which it is based changes at reference point M1.
This discussion paper concerns the way in which this full Service Access Information is retrieved from the default/specific 5GMS AF via reference point M5.
In Rel-16/Rel-17, the Service Access Information API is defined clause 11.2 of TS 26.512 [1]. A single request to a URL is used to retrieve a single monolithic JSON document containing all of the Service Access Information pertaining to a single Provisioning Session in the 5GMS AF:
{apiRoot}/3gpp-m5/{apiVersion}/service-access-information/{provisioningSessionId}
In Rel-18, it is proposed to change this too:
{apiRoot}/3gpp-m5/{apiVersion}/service-access-information/{externalApplicationId}
The structure of the JSON representation of the Service Access Information resource is summarised as follows:
	{
	"provisioningSessionId": "74d2c0d0-09fb-41ee-bb00-67198ce9b85e",
	"provisioningSessionType": "DOWNLINK",
	"streamingAccess": {…},
	"clientConsumptionReportingConfiguration": {…},
	"dymamicPolicyInvocationConfiguration": {…},
	"clientMetricsReportingConfigurations": […],
	"networkAssistanceConfiguration": {…},
	"clientEdgeResourcesConfiguration": {…}
}


When returning the Service Access Information resource, the 5GMS AF is required by clause 6.2.3.4 of TS 26.512 [1] to set a Last-Modified and ETag HTTP response headers. The M5 endpoint is also required by that clause to support conditional HTTP GET requests that only return a response entity if it has changed compared with the last modification date–time or a cited entity tag. This allows the Media Session Handler to cache Service Access Information resources for efficiency, but to periodically revalidate its cached copy with the 5GMS AF using an efficient conditional HTTP GET request.
By contrast, the information used by the 5GMS AF to populate this monolithic Service Access Information resource is consolidated from a number of different child resources at reference point M1, all of which may be independently updated by the 5GMS Application Provider. In the present design of the Service Access Information API, any change to the corresponding Provisioning Session or to any of its child resources at reference point M1 "touches" the Service Access Information resource, invalidating any copy cached in the 5GMS AF and all 5GMS Clients that have cached a copy. Moreover, on acquiring the updated Service Access Information monolith, it is not obvious to the Media Session Handler in the 5GMS Client which aspect of the information has changed. Hence, the Media Session Handler must either implement complex logic to work out what has changed, or else assume that everything has changed. This causes an undesirable and inefficient ripple effect of configuration changes on the Media Stream Handler in the 5GMS Client and/or needless notifications to the 5GMS-Aware Application.
As more and more features are added to the 5GMS architecture (plus new ones required by the RTC architecture), more child resources may be added to the M1 Provisioning Session and the monolithic Service Access Information resource exposed at reference point M5 will become more and more bloated. The effects of a single change to the provisioning information will therefore have a progressively greater impact on 5GMS Client efficiency. The volume of information that needs to be transferred whenever a change occurs will also be greater, leading to higher server load on the 5GMS AF.
3.	Refactoring the Service Access Information API
3.1	Design A
It would be more efficient to separate out the Service Access Information API into distinct subresources, one per top-level 5GMS feature as follows:
	Resource path
	Description
	Resource type

	{apiRoot}/3gpp-m5/{apiVersion}/‌service‑access‑information/
	Service Access Information resources collection.
	Resource collection

	
	{externalApplicationId}
	Service Accsss Information resource.
	Resource.

	
	
	/streaming-access-entry-points
	Streaming Access Entry Points resource.
	Singleton child resource.

	
	
	/consumption-reporting-configuration
	Client Consumption Reporting Configuration resource.
	Singleton child resource.

	
	
	/metrics-reporting-configurations
	Client Metrics Reporting Configurations resource.
	Singleton child resource containing an array of metrics reporting configurations.

	
	
	/dynamic-policy-invocation-configuration
	Client Dynamic Policiy Invocation Configuration resource.
	Singleton child resource containing an array of Policy Templates.

	
	
	/dynamic-policies
	Collection of dynamic policy resources.
	Each subresource describes a single dynamic policy instance.

	
	
	/network-assistance-configuration
	Client Network Assistance Configuration resource.
	Singleton child resource.

	
	
	/network-assistance-sessions
	Collection of Network Assistance session resources.
	Each subresource describes a single network assistance session.

	
	
	/edge-resources-configuration
	Client Edge Resources Configuration resource.
	Singleton child resource.


In this design, the umbrella Service Access Information resource is reduced to containing only the Provisioning Session identifier plus a set of Boolean flags indicating whether each of the singleton child resources is present or not. The collections of dynamic policies and network assistance sessions are not explicitly listed in this umbrella resource (as currently in TS 26.512 [1]).
For example:
	{
	"provisioningSessionId": "74d2c0d0-09fb-41ee-bb00-67198ce9b85e",
	"provisioningSessionType": "DOWNLINK",
	"streamingAccessEntryPoints": true,
	"clientConsumptionReportingConfiguration": true,
	"dymamicPolicyInvocationConfigurations": true,
	"clientMetricsReportingConfigurations": false,
	"networkAssistanceConfiguration": true,
	"clientEdgeResourcesConfigurations": false
}


With this design, the procedure followed by the Media Session Handler for retrieving full Service Access Information from the 5GMS AF becomes one of first retrieving the umbrella Service Access Information resource and then retrieving one or more of its child resources where the corresponding Boolean flag in the umbrella resource is set.
When revalidating the Service Access Information when its signalled time-to-live has expired, the Media Session Handler makes a conditional HTTP GET request on the umbrella Service Access Information resource. Only if it has changed (e.g., some Boolean flags are now set differently) is a new resource returned by the 5GMS AF, indicating that one or more top-level 5GMS features have either been provisioned or unprovisioned and that the Media Session Handler must now retrieve different child resources to find out more.
· For Boolean flags that are clear, the Media Session Handler can remove the corresponding cached child resource (if any) and (if previously configured) unconfigure the corresponding top-level feature in the 5GMS Client.
· All child resources with the corresponding flag set must be (re)acquired using a conditional HTTP GET request, and the corresponding top-level feature (re)configured in the 5GMS Client.
Note that a change to the content of a child resource (e.g., due to an update at reference point M1) invalidates only that one child resource. There is no change to the umbrella Service Access Information. Hence, all child resources must be independently revalidated as well as the umbrella Service Access Information. Only when a top-level 5GMS feature is provisioned or unprovisioned (i.e., the creation or destruction of a resource at reference point M1) do the Boolean flags in the umbrella Service Access Information resource change.
3.1	Design B
In a more fine-grained alternative to Design A, client configurations that have multiple members (i.e., streaming access entry points, metrics reporting configurations, dynamic policy invocation configuratons and edge resources configurations) are represented by first class RESTful collections:
	Resource path
	Description
	Resource type

	{apiRoot}/3gpp-m5/{apiVersion}/‌service‑access‑information/
	Service Access Information resources collection.
	Resource collection

	
	{externalApplicationId}
	Service Accsss Information resource.
	Resource.

	
	
	/streaming-access-entry-points/
	Streaming Access collection.
	Each subresource describes one type of streaming access.

	
	
	/consumption-reporting-configuration
	Client Consumption Reporting Configuration resource.
	Singleton child resource.

	
	
	/metrics-reporting-configurations/
	Client Metrics Reporting Configurations collection.
	Each subresource describes a metrics reporting configuration.

	
	
	/dynamic-policy-invocation-configurations/
	Client Dynamic Policiy Invocation Configuration collection.
	Singleton child resource containing an array of Policy Templates.

	
	
	/dynamic-policies
	Collection of dynamic policy resources.
	Each subresource describes a single dynamic policy instance.

	
	
	/network-assistance-configuration
	Client Network Assistance Configuration resource.
	Singleton child resource.

	
	
	/network-assistance-sessions
	Collection of Network Assistance session resources.
	Each subresource describes a single Network Assistance session.

	
	
	/edge-resources-configurations/
	Client Edge Resources Configuration collection.
	Each subresource describes a single edge resource .


In this design, the umbrella Service Access Information resource is reduced to containing only the Provisioning Session identifier plus a set of Boolean flags indicating whether each of the singleton child resources is present or not. The collections of dynamic policies and network assistance sessions are not explicitly listed in this umbrella resource (as currently in TS 26.512 [1]). The collections of client configurations, on the other hand, are represented by arrays of resource identifiers, to enable navigation down the hierarchy by the Media Session Handler.
	{
	"provisioningSessionId": "74d2c0d0-09fb-41ee-bb00-67198ce9b85e",
	"provisioningSessionType": "DOWNLINK",
	"streamingAccessEntryPoints": [cc0ecb3a-73f6-4a4c-b61e-895001189756, 66ce166f-eab1-4a60-9f57-980228efc988],
	"clientConsumptionReportingConfiguration": true,
	"dymamicPolicyInvocationConfigurations": [3b50adb1-90b0-41e0-af21-0517ef0a9009, c9a6f050-b785-42ba-93b1-ca4e2c7da633, 54a078e0-7bcb-4c16-bb56-e8b31e61d028],
	"clientMetricsReportingConfigurations": [d387ad8d-22c8-4570-a991-9fdc5bc9cd64],
	"networkAssistanceConfiguration": true,
	"clientEdgeResourcesConfigurations": [7e00b26f-59a1-4209-b511-bb035912458c]
}


With this design, the procedure followed by the Media Session Handler for retrieving full Service Access Information from the 5GMS AF becomes one of first retrieving the umbrella Service Access Information resource and then retrieving one or more of its child resources where the corresponding Boolean flag in the umbrella resource is set and all child resources where the array of resource identifiers is non-empty.
When revalidating the Service Access Information when its signalled time-to-live has expired, the Media Session Handler makes a conditional HTTP GET request on the umbrella Service Access Information resource. Only if it has changed (e.g., some Boolean flags are now set differently) is a new resource returned by the 5GMS AF, indicating that one or more top-level 5GMS features have either been provisioned or unprovisioned and that the Media Session Handler must now retrieve different child resources to find out more.
· For Boolean flags that are clear, the Media Session Handler can remove the corresponding cached child resource (if any) and (if previously configured) unconfigure the corresponding top-level feature in the 5GMS Client.
· All child resources with the corresponding flag set must be (re)acquired using a conditional HTTP GET request, and the corresponding top-level feature (re)configured in the 5GMS Client.
· In addition, all subresources listed in an array must be (re)acquired using a conditional HTTP GET request, and the corresponding top-level feature (re)configured in the 5GMS Client if the membership of the collection or the content of any member of a collection has changed.
Note that a change to the content of a child resource (e.g., due to an update at reference point M1) invalidates only that one child resource. There is no change to the umbrella Service Access Information. Hence, all child resources must be independently revalidated as well as the umbrella Service Access Information. Only when a top-level 5GMS feature is provisioned or unprovisioned (i.e., the creation or destruction of a resource at reference point M1) do the Boolean flags or arrays of resource identifiers in the umbrella Service Access Information resource change.
2.	Proposal
Design B, as outlined section 3.2 seems unnecessarily complex for solving the problem outlined in section 1.
It is therefore proposed that SA4 agrees to pursue the API design outlined in section 3.1 (Design A) when porting the Service Access Information API from TS 26.512 [1] to TS 26.510 [2].
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