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FIRST CHANGE
[bookmark: _Toc50642142]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
(SNIPPED)
[12]	3GPP TS 29.571: "Common Data Types for Service Based Interfaces; Stage 3"122: "T8 reference point for Northbound APIs".
(SNIPPED)
[39]	ISO 14496-12: "Information technology – Coding of audio-visual objects – Part 12: ISO base media file format".
[40]	ISO 23000-19: "Information technology – Coding of audio-visual objects – Part 19: Common media application format (CMAF) for segmented media".
[41]	IETF RFC 3986: "URI Generic Syntax".
[bookmark: _Toc50642146]NEXT CHANGE
3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
5GMS	5G Media Streaming
(SNIPPED)
BMFF	(ISO) Base Media File Format
(SNIPPED)
CMAF	Common Media Application Format
(SNIPPED)
ISO	International Organization for Standardization
(SNIPPED)
NEXT CHANGE
4	Procedures for Downlink Media Streaming
4.1	General
This clause defines all procedures for Downlink Media Streaming using the different 5G Media Streaming Reference Points.
NOTE:	The descriptions of certain M1 interface procedures in clause 4.3, and of certain M5 interface procedures in clause 4.7, indicate applicability of those procedures to both downlink and uplink media streaming. This avoids redundant duplication of normative text in clause 5, regarding M1 and M5 procedures for uplink media streaming.
4.2	APIs relevant to Downlink Media Streaming
Table 4.2‑1 summarises the APIs used to provision and use the various downlink media streaming features specified in TS 26.501 [2].
Table 4.2‑1: Summary of APIs relevant to downlink media streaming features
	5GMSd feature
	Abstract
	Relevant APIs

	
	
	Interface
	API name
	Clause

	Content protocols discovery
	Used by the 5GMSd Application Provider to interrogate which content ingest protocols are supported by 5GMSd AS(s).
	M1d
	Content Protocols Discovery API
	7.5

	Content Hhosting
	Content is ingested, hosted and distributed by the 5GMSd AS according to a Content Hosting Configuration associated with a Provisioning Session.
	M1d
	Provisioning Sessions API
	7.2

	
	
	
	Server Certificates Provisioning API
	7.3

	
	
	
	Content Preparation Templates Provisioning API
	7.4

	
	
	
	Content Hosting Provisioning API
	7.6

	
	
	M2d
	HTTP-pull based content ingest protocol
	8.2

	
	
	
	DASH-IF push based content ingest protocol
	8.3

	
	
	M4d
	DASH [4] or 3GP [37]
	10

	
	
	M5d
	Service Access Information API
	11.2

	Metrics reporting
	The 5GMSd Client uploads metrics reports to the 5GMSd AF according to a provisioned Metrics Reporting Configuration it obtains from the Service Access Information for its Provisioning Session.
	M1d
	Provisioning Sessions API
	7.2

	
	
	
	Metrics Reporting Provisioning API
	7.8

	
	
	M5d
	Service Access Information API
	11.2

	
	
	
	Metrics Reporting API
	11.4

	Consumption Rreporting
	The 5GMSd Client provides feedback reports on currently consumed content according to a provisioned Consumption Reporting Configuration it obtains from the Service Access Information for its Provisioning Session.
	M1d
	Provisioning Sessions API
	7.2

	
	
	
	Consumption Reporting Provisioning API
	7.7

	
	
	M5d
	Service Access Information API
	11.2

	
	
	
	Consumption Reporting API
	11.3

	Dynamic Policy invocation
	The 5GMSd Client activates different traffic treatment policies selected from a set of Policy Templates configured in its Provisioning Session.
	M1d
	Provisioning Sessions API
	7.2

	
	
	
	Policy Templates Provisioning API
	7.9

	
	
	M5d
	Service Access Information API
	11.2

	
	
	
	Dynamic Policies API
	11.5

	Network Assistance
	The 5GMSd cClient requests bit rate recommendations and delivery boosts from the 5GMSd AF.
	M5d
	Service Access Information API
	11.2

	
	
	
	Network Assistance API
	11.6



4.3	Procedures of the M1d (5GMS Provisioning) interface
[bookmark: _Toc50642151]4.3.1	General
A 5GMSd Application Provider may use the procedures in this clause to provision the network for downlink media streaming sessions that are operated by theat 5GMSd Application Provider. These For downlink media streaming, these sessions may be DASH streaming sessions, progressive download sessions, or any other type of media streaming or distribution (e.g. HLS) sessions. For uplink media streaming, the content format and delivery protocol are defined by the 5GMSu Application Provider, and may be either non-fully standardized or employ standardized HTTP-based streaming of ISO BMFF content fragments as profiled by CMAF [39].
The M1d interface offers three different sets of procedures:
-	For downlink media streaming, Cconfiguration of content ingest at M2d for onward distribution over M4d by the 5GMSd AS: designed as an API that is equivalent to the functionality of a public CDN. For uplink media streaming, configuration of content egest at M2u for the media content received by the 5GMSu AS from the 5GMSu Client over M4u. The resource types involved in content hosting configuration are provisioning session (see clause 4.3.2), content hosting procedures (see clause 4.3.3), ingest protocols (see clause 4.3.4), content preparation template (see clause 4.3.5), and server certificates (see clause 4.3.6) .
-	Configuration of dynamic policies: allows the configuration of Policy Templates at M5d that can be applied to M4d downlink/uplink media streaming sessions.
-	Configuration of reporting: permits the MNO to collect, at M5d, QoE metrics and consumption reports about M4d downlink sessions, as well as permits the MNO to collect, at M5, QoE metrics reports about M4 uplink sessions.
A 5GMSd Application Provider may use any of these procedures, in any combination, to support its downlink media streaming sessions.
[bookmark: _Toc50642152]4.3.2	Provisioning Session procedures
[bookmark: _Toc50642153]4.3.2.1	General
Prior to configuring content hosting, dynamic policies, or reporting, the 5GMSd Application Provider shall create a new Provisioning Session. The following CRUD operations are used to manage a provisioning session.
[bookmark: _Toc50642154]4.3.2.2	Create Provisioning Session
This procedure is used by the 5GMSd Application Provider to create a new Provisioning Session. The 5GMSd Application Provider shall use the HTTP POST method to create a new Provisioning Session. Upon successful creation, the 5GMSd AF shall respond with a 201 (Created) response message that includes the resource identifier of the newly created Provisioning Session in the body of the reply and the URL of the resource, including its resource identifier, shall be returned as part of the HTTP Location header field.
[bookmark: _Toc50642155]4.3.2.3	Read Provisioning Session properties
This procedure is used by the 5GMSd Application Provider to obtain the properties of the Provisioning Session from the 5GMSd AF. The 5GMSd Application Provider uses the GET method for this purpose.
[bookmark: _Toc50642156]4.3.2.4	Update Provisioning Session properties
The Update operation is not allowed on Provisioning Sessions.
[bookmark: _Toc50642157]4.3.2.5	Destroylete Provisioning Session
This procedure is used by the 5GMSd Application Provider to destroylete a Provisioning Session. The 5GMSd AF will release any associated resources, purge any cached data, delete all QoS and reporting configurations associated with this Provisioning Session. The 5GMSd AF shall use the HTTP DELETE method for this purpose.
[bookmark: _Toc50642158]4.3.3	Content Hosting Configuration Provisioning procedures
[bookmark: _Toc50642159]4.3.3.1	General
These procedures are used by the 5GMSd Application Provider and the 5GMSd AF on M1d to configure provision the content hosting feature for downlink streaming. They are further elaborated in clause 5.2.
[bookmark: _Toc50642163](SNIPPED)
4.3.3.5	Destroylete Content Hosting Configuration
This operation is used by the 5GMSd Application Provider to destroy a Content Hosting Configuration resource and to terminate the related distribution. The HTTP DELETE method shall be used for this purpose. As a result, the 5GMSd AF will release any associated network resources, purge any cached content, and delete any corresponding configurations.
If the procedure is successful, the 5GMSd AF shall respond with a 200 (OK) response message.
If the procedure is not successful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
[bookmark: _Toc50642164]4.3.4	Content Protocols Discovery procedures
[bookmark: _Toc50642165]4.3.4.1	General
The set of downlink content ingest or uplink content egest protocols supported by the 5GMSd AS at interface M2d is described by the ContentProtocols resource at M1d, as specified in clause 7.5.3.1.
[bookmark: _Toc50642166]4.3.4.2	Create Content Protocols
The Create operation is not permitted for the ContentProtocols resource.
[bookmark: _Toc50642167]4.3.4.3	Read Content Protocols
This procedure is used by the 5GMSd Application Provider to retrieve a list of content ingest protocols supported by the 5GMSd AS. The HTTP GET method shall be used for this purpose.
If the procedure is successful, the 5GMSd AF shall respond with a 200 (OK) response that includes a ContentProtocols resource in the response message body, as specified in clause 7.5.3.1. If the procedure is not successful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
[bookmark: _Toc50642168]4.3.4.4	Update Ingest Protocols
The Update operation is not permitted for the ContentProtocols resource.
[bookmark: _Toc50642169]4.3.4.5	Destroylete Ingest Protocols
The Delete operation is not permitted for the ContentProtocols resource.
[bookmark: _Toc50642170]4.3.5	Content Preparation Template Provisioning procedures
[bookmark: _Toc50642171]4.3.5.1	General
For downlink media streaming, tThe 5GMSd AS is ablemay be required to process content ingested at interface M2d before serving it on interface M4d, as specified in clause 5.2.4.4. For uplink media streaming, the 5GMSu AS may be required to process content it receives from the 5GMSu Client before passing it to the 5GMSu Application Provider on the egest interface M2u. The content processing operations are specified in a Content Preparation Template resource, as specified in clause 5.2.2.37.4.2.
[bookmark: _Toc50642172]4.3.5.2	Create Content Preparation Template
This procedure is used by the 5GMSd Application Provider to register a new Content Preparation Template with a Provisioning Session. The 5GMSd Application Provider shall use the HTTP POST method to upload a new Content Preparation Template resource. The MIME content type of the Content Preparation Template shall be supplied in the Content-Type HTTP request header.
Upon successful creation, the 5GMSd AF shall respond with a 201 (Created) response message and the URL of the newly created resource, including its resource identifier, shall be returned as part of the HTTP Location header field.
If the MIME content type indicated in Content-Type is not understood by the 5GMSd AF, the creation of the Content Preparation Template resource shall fail with HTTP error response status code 422 (Unprocessable entity).
If the 5GMSd AF is unable to provision the resources indicated in the supplied Content Preparation Template, the creation operation shall fail with an HTTP response status code of 503 (Service Unavailable).
If the procedure is not successful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
[bookmark: _Toc50642173]4.3.5.3	Read Content Preparation Template
This procedure is used by the 5GMSd Application Provider to download a copy of a Content Preparation Template resource from the 5GMSd AF. The 5GMSd Application Provider shall use the GET method for this purpose.
If the procedure is successful, the 5GMSd AF shall respond with 200 (OK) and shall provide the requested resource in the HTTP message response body. The Content-Type response header shall have the same value as that supplied when the Content Preparation Template resource was created.
If the procedure is not successful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
[bookmark: _Toc50642174]4.3.5.4	Update Content Preparation Template
The update procedure is used by the 5GMSd Application Provider to modify or replace an existing Content Preparation Template resource. The HTTP PATCH or HTTP PUT methods shall be used for the update operation.
If the procedure is successful, the 5GMSd AF shall respond with a 200 (OK) and provide the content of the resource in the response, reflecting the successful update operation.
If the procedure is not successful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
[bookmark: _Toc50642175]4.3.5.5	Destroylete Content Preparation Template
This operation is used by the 5GMSd Application Provider to destroy a Content Preparation Template resource. The HTTP DELETE method shall be used for this purpose.
If the procedure is successful, the 5GMSd AF shall respond with a 200 (OK) response message.
If the procedure is not successful, the 5GMSd AF shall provide a response code as defined in clause 6.3. If the Content Preparation Template is in use as part of a Content Hosting Configuration, the procedure shall fail with HTTP error response status code 409 (Conflict).
[bookmark: _Toc50642176]4.3.6	Server Certificate Provisioning procedures
[bookmark: _Toc50642183](SNIPPED)
[bookmark: _Toc50642180]4.3.6.4	Retrieve Server Certificate
In cases where the X.509 certificate is to be generated by the 5GMSd Application Provider from a Certificate Signing Request obtained according to clause 4.3.6.3 above, the HTTP response 404 (Not Found)204 (No Content) shall be returned until such time as the X.509 certificate has been uploaded using the procedure specified in clause 4.3.6.5 below.
(SNIPPED)
4.3.6.7	Destroy Server Certificate
This procedure is used to remove a Server Certificate resource from a Provisioning Session. The HTTP DELETE method shall be used for this purpose. On success, the HTTP response 200 (OK) or 204 (No content) shall be returned and afterwards the identifier of the Service Certificate resource is no longer valid.
Only the party that created (see clause 4.3.6.2) or reserved (see clause 4.3.6.3) the Server Certificate resource is permitted to destroy it. Any attempt by another party to destroy a Server Certificate resource shall elicit the HTTP response 405 (Method Not Allowed).
The HTTP response 409 (Conflict) shall be returned if an attempt is made to destroy a Server Certificate resource that is currently referenced by a Content Hosting Configuration resource.
Attempting to destroy a Server Certificate resource that has been reserved but never uploaded shall elicit a 200 (OK) HTTP response. In this case, the 5GMSd AF should release any resources associated with the reservation.
If the procedure is not successful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
4.3.7	Dynamic Policy ProvisioningConfiguration procedures
4.3.7.1	General
These procedures are used by the 5GMS Application Provider to configure the Policy Templates for streaming sessions of a particular Provisioning Session.
Figure 4.3.7.1‑1 below is a state diagram showing the life-cycle of a Policy Template resource.



Figure 4.3.7.1‑1: Policy Template Resource State Diagram
Since Policy Templates require 5GMS System operator verification, a Policy Template resource that is newly created cannot be used immediately. Upon creation, a Policy Template resource shall be in the pendingPENDING state. Once all mandatory properties are provided, the 5GMS AF triggers validation. If the Policy Template is not deemed to be valid by the operator of the 5GMS System, it shall move to the invalidINVALID state, from where it can be updated to remedy the defect. Once it has been successfully validated by the 5GMS System operator, a Policy Template resource shall take the readyREADY state, indicating that it may be applied to media streaming sessions. If it is subsequently updated by the 5GMS Application Provider, a Policy Template resource shall return to the pendingPENDING state, awaiting revalidation by the operator of the 5GMS System. Finally, a Policy Template resource may be suspendedSUSPENDED by the 5GMS System operator, e.g. in case of a violation of the usage terms or for some other reasons, which renders it unusable. The update of any property moves the state into pendingPENDING and triggers revalidation. A Policy Template resource may be destroyed when it is in any of the abovementioned states.
The 5GMSd/5GMSu AF shall verify the status of a Policy Template resource prior to allowing a Dynamic Policy Instance to instantiate it. Only a Policy Templates resource in the ready state are is eligible to be instantiated in this way.
4.3.7.2	Create Policy Template
This procedure is used by the 5GMS Application Provider to create a new Policy Template resource. The HTTP POST method shall be used for this purpose.
If the procedure is successful, the 5GMSd/5GMSu AF shall generate a resource identifier to uniquely identify the newly created Policy Template resource. In that case, it shall respond with a 201 (Created) HTTP response message and provide the URL to the newly created resource in the Location header field.
If the procedure is not successful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
The default state of a newly created Policy Template resource is pendingPENDING. If all mandatory property values have been provided, the Policy Template resource is eligible for validation.
4.3.7.3	Read Policy Template
This procedure is used by the 5GMS Application Provider and other 5GMSd/5GMSu AFs to query the properties of an existing Policy Template resource from the 5GMSd/5GMSu AF. The HTTP GET method shall be used for this purpose.
If the procedure is successful, the 5GMSd/5GMSu AF shall respond with a 200 (OK) response that includes a copy of the Policy Template resource in the response message body.
If the procedure is not successful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
4.3.7.4	Update Policy Template
The update operation is invoked by the 5GMS Application Provider to modify the properties of an existing Policy Template resource. All available properties except state may be updated. The HTTP PATCH or HTTP PUT methods shall be used for the update operation.
Any update to the Policy Template resource will change its state back to pendingPENDING, which makes it temporarily unusable. If all mandatory property values have been provided, the Policy Template is eligible for revalidation.
If the procedure is successful, the 5GMSd/5GMSu AF shall respond with a 200 (OK) response message that includes a copy of the Policy Template resource in the response message body. Modifications to read-only properties, such as changes to the state of a Policy Template, shall be rejected with a 403 (Forbidden) HTTP response.
If the procedure is not successful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
[bookmark: _Toc50642189]4.3.7.5	Destroylete Policy Template
This operation is used by the 5GMS Application Provider to destroy a Policy Template resource. The HTTP DELETE method shall be used for this purpose. As a result, the 5GMSd/5GMSu AF will remove the Policy Template from any Provisioning Sessions that reference it.
Currently active media streaming sessions using the destroyed Policy Template, if any exist, shall be stopped by the removal of the Policy Template.
If the procedure is successful, the 5GMSd/5GMSu AF shall respond with a 200 (OK) response message.
If the procedure is not successful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
[bookmark: _Toc49514912][bookmark: _Toc49520070][bookmark: _Toc50548852](SNIPPED)
4.3.9	Metrics Reporting Configuration Provisioning procedures
[bookmark: _Toc49514913][bookmark: _Toc49520071][bookmark: _Toc50548853]4.3.9.1	General
These procedures are used by the 5GMSd Application Provider to configure QoE metrics reporting functionality associated with downlink or uplink media streaming. This clause defines the basic procedures. More details are provided in clause 7.8.
A given instance of a Metrics Reporting Configuration resource is identified by the metricsReportingConfigurationId property of the MetricsReportingConfiguration resource, The properties of that resource, as described in clause 7.3.8.17.8.3.1, pertain to metrics collection and reporting by the Media Session Handler to the 5GMS AF.
[bookmark: _Toc49514914][bookmark: _Toc49520072][bookmark: _Toc50548854]4.3.9.2	Create Metrics Reporting Configuration
This procedure is used by the 5GMSd Application Provider to create a Metrics Reporting Configuration resource for a particular Provisioning Session. The 5GMSd Application Provider shall use the HTTP POST method for this purpose and the request message body may include a MetricsReportingConfiguration resource, as specified in clause 7.8.3.1. Upon successful operation, the 5GMSd AF shall respond with a 201 (Created) response message and the resource URL for the newly-created Metrics Reporting Configuration resource shall be returned in the Location header field. If the procedure is unsuccessful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
This procedure may be perfomed multiple times to provision different Metrics Reporting Configurations in the scope of a particular Provisioning Session. Each such configuration resource is represented by a different value of metricsReportingConfigurationId.
[bookmark: _Toc49514915][bookmark: _Toc49520073][bookmark: _Toc50548855]4.3.9.3	Read Metrics Reporting Configuration
This procedure is used by the 5GMSd Application Provider to obtain the properties of an existing Metrics Reporting Configuration resource from the 5GMSd AF. The 5GMSd Application Provider shall use the GET method for this purpose. If successful, the 5GMSd AF shall respond with a 200 (OK) and the requested MetricsReportingConfiguration resource (see clause 7.8.3.1) shall be returned in the body of the HTTP response message. If the procedure is unsuccessful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
[bookmark: _Toc49514916][bookmark: _Toc49520074][bookmark: _Toc50548856]4.3.9.4	Update Metrics Reporting Configuration
The update operation is invoked by the 5GMSd Application Provider to initially upload the Metrics Reporting Configuration resource, or in the case of an existing Metrics Reporting Configuration resource, to entirely replace or modify certain properties of that resource. All available properties may be updated. The HTTP PATCH or HTTP PUT methods shall be used for the update operation.
If the procedure is successful, the 5GMSd AF shall respond with a 200 (OK) reflecting the successful update operation. If the procedure is unsuccessful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
[bookmark: _Toc49514917][bookmark: _Toc49520075][bookmark: _Toc50548857]4.3.9.5	Destroylete Metrics Reporting Configuration
This operation is used by the 5GMSd Application Provider to destroy a Metrics Reporting Configuration resource and to terminate the related metrics reporting procedure. The HTTP DELETE method shall be used for this purpose. As a result, the 5GMSd AF should release any associated resources, discard any pending metrics reports, and delete any corresponding configurations.
If the procedure is successful, the 5GMSd AF shall respond with a 200 (OK) response message. If the procedure is unsuccessful, the 5GMSd AF shall provide a response code as defined in clause 6.3.
[bookmark: _Toc50642201](SNIPPED)
4.7	Procedures of the M5d (Media Session Handling) interface
[bookmark: _Toc50642202]4.7.1	Introduction
The M5d APIs are used by a Media Session Handler within a 5GMSd Client to invoke services relating to downlink or uplink media streaming at the 5GMSd AF.
[bookmark: _Toc50642203]4.7.2	Procedures for Service Access Information
[bookmark: _Toc50642204]4.7.2.1	General
Service Access Information is the set of parameters and addresses needed by the 5GMSd Client to activate reception of a downlink media streaming session or to activate an uplink media streaming session for contribution. Typically, through M8d the 5GMSd Client receives via M8 a media entry point (e.g. a URL to a DASH MPD or a URL to a progressive download file) that can be consumed by the Media Player and is handed to the Media Player through M7d. In addition, the media entry point URL may trigger the Media Session Handler to fetch the Service Access information from the 5GMSd AF for this media streaming session.
This clause specifies the procedures whereby the 5GMSd Client fetches the Service Access Information from the 5GMSd AF.
[bookmark: _Toc50642205]4.7.2.2	Create Service Access Information
The Create operation is not allowed on Service Access Information.
[bookmark: _Toc50642206]4.7.2.3	Read Service Access Information properties
This procedure shall be used by the Media Session Handler to acquire Service Access Information from the 5GMSd AF. The Media Session Handler uses the GET method for this purpose.
The downlink or uplink media streaming session for which the Media Session Handler is requesting data is identified by a unique reference contained in the path of the URL, as specified in clause 11.2.2.
Once it has obtained an initial set of Service Access Information, the Media Session Handler shall periodically check for updated Service Access Information by issuing a conditional HTTP GET request containing either:
· an If-None-Match request header with the value of the entity tag (ETag) that was returned with the most recently acquired ServiceAccessInformation resource; or else
· an If-Modified-Since request header with the Last-Modified value of that most recently acquired resource.
The periodicity of polling for updated Service Access Information shall be guided by the value of the Expires and/or Cache-control: max-age headers that shall be included along with every response message for this procedure.
[bookmark: _Toc50642207]4.7.2.4	Update Service Access Information properties. 	Comment by Richard Bradbury: Remove spurious characters
The Update operation is not allowed on Service Access Information.
[bookmark: _Toc50642208]4.7.2.5	Destroylete Service Access Information properties
The Destroylete operation is not allowed on Service Access Information.
[bookmark: _Toc50642209]4.7.3	Procedures for dynamic policy invocation
This procedure is used by a Media Session Handler to manage Dynamic Policy Instance resources via the M5d interface. A dynamic policy invocation consists of a Policy Template Id, flow description(s), a 5GMSd Application Service Configuration Id and potentially other parameters, according to TS 26.501 clause 5.7.
A Policy Template Id identifies the desired Policy Template to be applied to an application flow. A Policy Template includes properties such as specific QoS (e.g. background data) or different charging treatments. The 5GMSd AF combines the information from the Policy Template with dynamic information from the Media Session Handler to gather a complete set of parameters to invoke the N33 or N5 API call. The Policy Template may contain for example the AF identifier.
The flow description allows the identification and classification of the media traffic, such as the packet filter sets given in  clause 5.7.6 of [2].
In order to instantiate a new dynamic policy, the Media Session Handler shall first create a resource for the Dynamic Policy Instance on the 5GMSd AF. When the Media Session Handler needs several dynamic policies, it repeats the step as often as needed.
The Media Session Handler creates a new Dynamic Policy Instance by sending an HTTP POST message to the 5GMSd AF. The body of the HTTP POST message shall include a Provisioning Session Id, the Policy Template Id and the traffic descriptor. The traffic descriptor identifies the actual application flow(s) to be policed according to the Policy Template. If the operation is successful, the 5GMSd AF creates a new resource URL representing the Dynamic Policy Instance. In this case, the 5GMSd AF shall respond to the Media Session Handler with a 201 Created HTTP response message, including the URL for the newly created Dynamic Policy Instance resource as the value of the Location header field.
Editor's Note: At minimum, the N5 and N33 API requires the UE IP Address at time of API invocation. The full Flow Description is an optional element, when more fine-grained traffic flow identification is required. It needs to be studied, how to enable usage of other traffic filtering parameters, such as an application id.
The Media Session Handler can modify the parameters of an existing Dynamic Policy Instance resource using either the HTTP PUT or PATCH methods, as appropriate to the desired update. The 5GMSd AF shall trigger the appropriate actions towards other Network Functions like PCF or NEF when all information is set.
Editor's Note: It is not clear what triggers the 5GMSd AF to start the PCF/NEF interactions.
The Media Session Handler can destroy a Dynamic Policy Instance resource using the HTTP DELETE method. As a result, the 5GMSd AF shall trigger the appropriate actions towards other Network Functions like PCF or NEF to remove the associated PCC rule.
Editor's Note: Notification subscription will be added in the next version of the pCR.
[bookmark: _Toc50642210]4.7.4	Procedures for consumption reporting
These procedures are used by the Media Session Handler and the Consumption Reporting functions of the 5GMSd Client to submit a consumption report via the M5d interface if Consumption Reporting is applied for a downlink streaming session.
The Service Access Information indicating whether Consumption Reporting is provisioned for downlink streaming sessions is described in clause 11.2.3. When the ClientConsumptionReportingConfiguration.samplePercentage value is 100, the Media Session Handler shall activate the consumption reporting procedure. If the samplePercentage is less than 100, the Media Session Handler shall generate a random number which is uniformly distributed in the range of 0 to 100, and the Media Session Handler shall activate the consumption report procedure when the generated random number is of a lower value than the samplePercentage value.
Editors'note: -Missing text that will describe M6d/M7d APIs
If the consumption reporting procedure is activated, the Media Session Handler shall submit a consumption report to the 5GMSd AF when any of the following conditions occur:
· Start of consumption of a downlink streaming session;
· Stop of consumption of a downlink streaming session;
· Upon determining the need to report ongoing 5GMS consumption at periodic intervals determined by the ClientConsumptionReportingConfiguration.reportingInterval property.
· Upon determining a location change, if the ClientConsumptionReportingConfiguration.locationReporting property is set to True.
Whenever a consumption report is sent, the Media Session Handler shall reset its reporting interval timer to the value of the reportingInterval property and it shall begin countdown of the timer again. Whenever the Media Session Handler stops the consumption of a downlink streaming session, it shall disable its reporting interval timer.
In order to submit a consumption report, the Media Session Handler shall send an HTTP POST message to the 5GMSd AF. If several 5GMSd AF addresses are listed in the ClientConsumptionReportingConfiguration.‌serverAddresses array (see table 11.2.3.1-1), the Media Session Handler shall choose one and send the message to the selected. The request body shall be a ConsumptionReport structure, as specified in clause 11.3.3.1.The server shall respond with a 200 (OK) message to acknowledge successful processing of the consumption report.
The Consumption Reporting API, defining the data formats and structures and related procedures for consumption reporting, is described in clause 11.3.
[bookmark: _Toc50642211]4.7.5	Procedures for metrics reporting
The M5d procedures for QoE metrics reporting pertain to the combination of the provisioning of metrics collection and reporting in the Media Session Handler using relevant Service Access Information, and the sending of collected metrics by the Media Session Handler to the 5GMSd AF in accordance with the configured metrics scheme(s). A metrics scheme may be 3GPP-defined or non-3GPP-defined.
[bookmark: _Hlk49181203]When the metrics collection and reporting feature is activated for a downlink media streaming session, one or more metrics configuration sets, each associated with a metrics scheme, may be provided to the 5GMSd cClient. A given metrics configuration set contains information such as the 5GMSd AF address(es) to which metrics are to be sent by the Media Session Handler, metrics reporting interval, target percentage of media streaming sessions for which reports should be sent, and the set of metrics to be collected and reported. See TS 26.501 [2] for additional details.
For progressive download and DASH streaming services, the listed metrics in a given metrics configuration set are associated with the 3GPP metrics scheme and shall correspond to one or more of the metrics as specified in clauses 10.3 and 10.4, respectively, of TS 26.247 [4].
Details of the metrics reporting API are provided in clause 11.4, and for 3GP-DASH based downlink media streaming services, the 3GPP-defined metrics reporting scheme and metrics report format are defined in clause 11.4.3.
[bookmark: _Toc50642212]4.7.6	Procedures for network assistance
This procedure is used by the 5GMSd Client to request Network Assistance from the 5GMSd AF.
The 5GMSd Client first creates a Network Assistance Session. It provides information that will be used by the Network Assistance function to request QoS from the PCF and to recommend a bit rate to the 5GMSd Client.
The 5GMSd cClient may also request a delivery boost to be provided.
After the Network Assistance Session resource is provisioned, the 5GMSd Client uses the Network Assistance Session identifier when requesting a bit rate recommendation.
In order to terminate a Network Assistance Session, the 5GMSd Client deletes the Network Assistance session resource.
[bookmark: _Toc50642242][bookmark: _Toc50642258]NEXT CHANGE
[bookmark: _Toc50642220][bookmark: _Toc50642222]5	Procedures for Uplink Media Streaming
[bookmark: _Toc50642221]5.1	General
Uplink media streaming functional entities in the 5GMS System include the 5GMSu Application Provider, 5GMSu AF, 5GMSu AS and the UE. To make use of these other entities, the UE includes a 5GMSu-Aware Application that is provided by the 5GMS Application Provider and a 5GMSu Client comprising the Media Session Handler and the Media Streamer.
The M1u Provisioning API enables the 5GMSu Application Provider to establish and manage the uplink media session handling and streaming options of the 5GMSu system.
The M2u Egest interface enables uplink media streaming content sent by the 5GMSu Client to the 5GMSu AS over interface M4u to be subsequently delivered to the 5GMSu Application Provider. Uplink media streaming media transfer from the 5GMSu AS to the 5GMSu Application Provider may be either pull-based and initiated by the 5GMSu Application Provider using the HTTP GET method, or push-based and initiated by the 5GMSu AS using the HTTP PUT method. The resource identifier of the 5GMSu Application Provider for push-based streaming content delivery is provided to the 5GMSu AS by the 5GMSu AF over the M3u interface, as part of the M1u Provisioning Session.
The 5GMSu AF, having acquired M1u Provisioning information, sets up the M5u interface that the 5GMSu Client can use for uplink media streaming session management, remote control, metrics reporting, network assistance and request for policy and/or charging treatment. Certain types of configuration and policy information accessed over M5u by the Media Session Handler, such as uplink metrics reporting, QoS policy, or support for AF-based network assistance are further passed to the Media Streamer via the M7u API.
Based on the configuration information received on M5u and a request from the Media Streamer received over the M6u interface, the Media Session Handler sets up an uplink media streaming session with the 5GMSu AF. Upon successful session establishment, the Media Session Handler triggers the Media Streamer to begin uplink streaming of media content to the 5GMSu AS over the M4u interface.
Subscription to status and other event notification services are offered by the Media Session Handler to the 5GMSu-Aware Application and to the Media Streamer via the M6u APIs exposed by the Media Session Handler.
Subscription to status and other event notification services are also offered by the Media Streamer to the 5GMSu-Aware Application and to the Media Session Handler via the M7u APIs exposed by the Media Player.
5.2	APIs relevant to Uplink Media Streaming
Table 5.2‑1 summarises the APIs used to provision and use the various uplink media streaming features specified in TS 26.501 [2].
Table 5.2‑1: Summary of APIs relevant to uplink media streaming features
	5GMSu feature
	Abstract
	Relevant APIs

	
	
	Interface
	API name
	Clause

	Content protocols discovery
	Used by the 5GMSu Application Provider to query which content egest protocols are supported by 5GMSu AS(s).
	M1u
	Content Protocols Discovery API
	7.5

	Content preparation
	Supports manipulation by the 5GMSu AS of streaming media content uploaded by 5GMSu Client over M4u, prior to egest of the manipulated content over M2u.
	M1u
	Content Preparation Templates Provisioning API
	7.4

	Metrics reporting
	The 5GMSu Client uploads metrics reports to the 5GMSu AF according to a provisioned Metrics Reporting Configuration it obtains from the Service Access Information for its Provisioning Session.
	M1u
	Provisioning Sessions API
	7.2

	
	
	
	Metrics Reporting Provisioning API
	7.8

	
	
	M5u
	Service Access Information API
	11.2

	
	
	
	Metrics Reporting API
	11.4

	Dynamic Policy invocation
	The 5GMSdu Client activates different traffic treatment policies selected from a set of Policy Templates configured in its Provisioning Session.	Comment by Richard Bradbury: N.B.
	M1u
	Provisioning Sessions API
	7.2

	
	
	
	Policy Templates Provisioning API
	7.9

	
	
	M5u
	Service Access Information API
	11.2

	
	
	
	Dynamic Policies API
	11.5

	Network Assistance
	The 5GMSu Client requests bit rate recommendations and delivery boosts from the 5GMSu AF.
	M5u
	Service Access Information API
	11.2

	
	
	
	Network Assistance API
	11.6



NEXT CHANGE
6.4.2	Simple data types
Table 6.4.2-1 below specifies common simple data types used within the 5GMS APIs, including a short description of each. In cases where types from other specifications are reused, a reference is provided.
Table 6.4.2-1: Simple data types
	Type name
	Type definition
	Description
	Reference

	ResourceId
	string
	String chosen by the 5GMS AF to serve as an identifier in a resource URL.
	

	Uri
	string
	Uniform Resource Identifier conforming with the URI Generic Syntax.
	TS 29.571 [12] table 5.2.2‑1

	Url
	string
	Uniform Resource Locator, comforming with the URI Generic Syntax.
	IETF RFC 3986 [41]

	Percentage
	number
	A percentage expressed as a floating point value between 0.0 and 100.0 (inclusive).
	

	DurationSec
	integer
	An unsigned integer identifying a period of time expressed in units of seconds.
	TS 29.122571 [12] table 5.2.2‑15.2.1.3.2‑2

	DateTime
	string
	An absolute date and time expressed using the OpenAPI date-time string format.
	TS 29.122571 [12] table 5.2.2‑15.2.1.3.2‑2



NEXT CHANGE
6.4.4	Enumerated data types
6.4.4.1	CellIdentifierType enumeration
The data model for the CellIdentifierType enumeration which Iindicates the type of a cell identifier, as defined in TS 23.003 [7], is specified in Table 6.4.4.1-1 below:
Table 6.4.4.1‑1: Definition of CellIdentifierType enumeration
	Enumeration value
	Description

	CGI
	Cell Global Identification.

	ECGI
	E-UTRAN Cell Global Identification.

	NCGI
	NR Cell Global Identity.



6.4.4.2	SdfMethod enumeration
The data model for the SdfMethod enumeration is specified in tTable 6.4.4.2-1 below:
Table 6.4.4.2‑1: Definition of SdfMethod enumeration
	Enumeration value
	Description

	5Tuple5_TUPLE
	The Media Session Handler shall use 5-Tuples for Service Data Flow descriptions. The 5‑Tuple shall not contain a wildcard.

	2Tuple2_TUPLE
	The Media Session Handler shall use a 2-Tuple of UE IP and Server IP as Service Data Flow Description.

	typeOfServiceMarkingTYPE_OF_SERVICE_MARKING
	The Media Session Handler shall apply Type of Service (ToS) marking to the Service Data Flow.

	flowLabelFLOW_LABEL
	The Media Session Handler shall apply IPv6 flow label marking and provide the IPv6 flow label of the Service Data Flow.

	domainNameDOMAIN_NAME
	The Media Session Handler shall provide the domain name of the 5GMSd AS.



6.4.4.3	ProvisioningSessionType enumeration
The data model for the ProvisioningSessionType enumeration is specified in Table 6.4.4.3-1 below:
Table 6.4.4.3‑1: Definition of ProvisioningSessionType enumeration
	Enumeration value
	Description

	DOWNLINK
	Downlink media streaming

	UPLINK
	Uplink media streaming


[bookmark: _Toc50642255]
NEXT CHANGE
7	Provisioning (M1) APIs
[bookmark: _Toc50642250]7.1	General
This clause defines the provisioning API used by a 5GMS Application Provider to configure downlink or uplink 5G Media Streaming services.
[bookmark: _Toc50642251]7.2	Provisioning Sessions API
[bookmark: _Toc50642252]7.2.1	Overview
The Provisioning Sessions API is used by the 5GMS Application Provider to instantiate and manipulate Provisioning Sessions in the 5GMS System, as described in clause 4.3.2. Having created a Provisioning Session, the 5GMS Application Provider can then go on to provision other 5GMS features in the context of that Provisioning Session, using the APIs specified in clause 7.3 et seq. Certain of these features are only applicable to the type of Provisioning Session created.
[bookmark: _Toc50642253]7.2.2	Resource structure
The Provisioning Sessions API is accessible through the following URL base path:
{apiRoot}/3gpp-m1d/v1/provisioning-sessions/	Comment by Richard Bradbury: @MCC: Apply style Code and remove hyperlink.	Comment by Richard Bradbury: N.B.
Table 7.4.2‑1 specifies the operations and the corresponding HTTP methods that are supported by this API. In each case, the sub-resource path specified in the second column of the table shall be appended to the above URL base path.
Table 7.2.2‑1: Operations supported by the Provisioning Sessions API
	Operation
	Sub‑resource path
	Allowed HTTP method(s)
	Description

	Create Provisioning Session
	
	POST
	Used to create a new Provisioning Session resource.
If the operation succeeds, the URL of the created Provisioning Session resource shall be returned in the Location header of the response.

	Retrieve Provisioning Session
	{provisioningSessionId}
	GET
	Used to retrieve a Provisioning Session resource for inspection.

	Destroy Provisioning Session
	
	DELETE
	Used to destroy an existing Provisioning Session resource.


[bookmark: _Toc50642254]
7.2.3	Data model
7.2.3.1	ProvisioningSession resource
The data model for the ProvisioningSession resource is specified in tTable 7.2.3.1-1 below.: Different properties are present in the resource depending on the type of Provisioning Session indicated in the provisioningSessionType property, and this is specified in the Applicability column.
Table 7.2.3.1‑1: Definition of ProvisioningSession resource
	Property name
	Type
	Cardinality
	Usage
	Description
	Applicability

	provisioningSessionId
	StringResourceId
	1..1
	C: R
R: RO
	A unique identifier for this Provisioning Session.
	All types.

	provisioningSession‌Type
	Provisioning‌Session‌Type
	1..1
	C: RW
R: RO
U: –
	The type of Provisioning Session.
	All types.

	aspId
	AspId
	0..1
	C: W
R: RO
	The identity of the Application Service Provider responsible for this Provisioning Session, as specified in clause 5.6.2.3 of TS 29.514 [34].
	All types.

	serverCertificateIds
	Array(StringResourceId)
	0..1
	C: –
R: RO
	A (possibly empty) arraylist of Server Certificate identifiers currently associated with this Provisioning Session.
	downlink

	contentPreparation‌TemplateIds
	Array(StringResourceId)
	0..1
	C: –
R: RO
	A (possibly empty) arraylist of Content Preparation Template identifiers currently associated with this Provisioning Session.
	downlink,
uplink

	contentHosting‌ConfigurationId	Comment by Richard Bradbury: @MCC: Remove row completely.
	String
	0..1
	C: –
R: RO
	The Content Hosting Configuration identifier currently associated with this Provisioning Session, if any.
	

	consumptionReporting‌ConfigurationId	Comment by Richard Bradbury: @MCC: Remove row completely.
	String
	0..1
	C: –
R: RO
	The Consumption Reporting Configuration identifier currently associated with this Provisioning Session, if any.
	

	metricsReporting‌ConfigurationIds
	Array(StringResourceId)
	0..1
	C: –
R: RO
	A (possibly empty) arraylist of Metrics Reporting Configuration identifiers currently associated with this Provisioning Session.
	downlink,
uplink

	policyTemplateIds
	Array(StringResourceId)
	0..1
	C: –
R: RO
	A (possibly empty) arraylist of Policy Template identifiers currently associated with this Provisioning Session.
	downlink,
uplink



(SNIPPED)
7.3	Server Certificates Provisioning API
[bookmark: _Toc50642257]7.3.1	Overview
The Server Certificates Provisioning API is used to provision X.509 [8] server certificates that can be referenced by a Content Hosting Configuration and subsequently presented by the 5GMSd AS when it distributes content to 5GMSd Clients at interface M4d using Transport Layer Security [1230]. Server Certificate resources are provisioned within the scope of an enclosing Provisioning Session.	Comment by Richard Bradbury: @MCC: Incorrect reference.
7.3.2	Resource structure
The Server Certificates Provisioning API is accessible through the following URL base path:
{apiRoot}/3gpp-m1d/v1/provisioning-sessions/{provisioningSessionId}/	Comment by Richard Bradbury: N.B.
Table 7.3.2‑1 specifies the operations and the corresponding HTTP methods that are supported by this API. In each case, the Provisioning Session identifier shall be substituted into {provisioningSessionId} in the above URL template and the sub-resource path specified in the second column shall be appended to the URL base path.
Table 7.3.2‑1: Operations supported by the Server Certificates Provisioning API
	Operation
	Sub‑resource path
	Allowed HTTP method(s)
	Description

	Create Server Certificate
	certificates
	POST
	Invoked on the Server Certificates collection associated with a Provisioning Session to request that the 5GMS System creates a new Server Certificate on behalf of the 5GMSd Application Provider.
The request message body shall be empty.
If the operation succeeds, the URL of the created Server Certificate resource shall be returned in the Location header of the response and this shall comply with the sub-resource path specified below for manipulating Server Certificate resources in the collection.
The body of the response message may include a copy of the created X.509 certificate, as specified in clause 7.3.3.2 below.

	Reserve Server Certificate
	certificates?csr
	POST
	Invoked on the Server Certificates collection associated with a Provisioning Session to solicit a Certificate Signing Request for a new Server Certificate.
The request message body shall be empty.
If the operation succeeds, the URL of the reserved Server Certificate resource shall be returned in the Location header of the response and this shall comply with the sub-resource path specified below for manipulating Server Certificate resources in the collection.
The body of the response shall be a PEM-encoded X.509 Certificate Signing Request, as specified in clause 7.3.3.1 below.

	Retrieve Server Certificate
	certificates/{certificateId}
	GET
	Used to retrieve a previously created or uploaded Server Certificate.
If a Server Certificate resource has been reserved but not yet uploaded, this operation shall return 404 (Not Found)204 (No Content).

	Upload Server Certificate
	
	PUT
	Used by the 5GMSd Application Provider to supply a new Server Certificate in response to a solicited Certificate Signing Request.
The body of the request message shall be a PEM-encoded X.509 certificate signed with the public key of the Certificate Signing Request, as specified in clause 7.3.3 below.
The 5GMSd AF shall associate the Server Certificate with the private key it generated alongside the Certificate Signing Request.
Attempting to update a previously uploaded Server Certificate is an error.

	Destroy Server Certificate
	
	DELETE
	Removes the specified Server Certificate from the set of certificates associated with the Provisioning Session.

	NOTE:	The Server Certificate resource identifier {certificateId} differs from the serial number of the X.509 certificate.



(SNIPPED)
7.4	Content Preparation Templates Provisioning API
[bookmark: _Toc50642264]7.4.1	Overview
Content Preparation Templates are used to specify manipulations applied by a 5GMSd AS to downlink media resources ingested at interface M2d for distribution at interface M4d, or to uplink media resources contributed at interface M4u for egest at interface M2u. The Content Preparation Templates Provisioning API is used to provision a Content Preparation Template within the scope of a Provisioning Session that can subsequently be referenced from a Content Hosting Configuration.
[bookmark: _Toc50642265]7.4.2	Resource structure
The Content Preparation Templates Provisioning API is accessible through the following URL base path:
{apiRoot}/3gpp-m1d/v1/provisioning-sessions/{provisioningSessionId}/	Comment by Richard Bradbury: N.B.
Table 7.4.2‑1 specifies the operations and the corresponding HTTP methods that are supported by this API. In each case, the Provisioning Session identifier shall be substituted into {provisioningSessionId} in the above URL template and the sub-resource path specified in the second column shall be appended to the URL base path.
Table 7.4.2‑1: Operations supported by the Content Preparation Templates Provisioning API
	Operation
	Sub‑resource path
	Allowed HTTP method(s)
	Description

	Create Content Preparation Template
	content-preparation-templates
	POST
	Invoked on a Content Preparation Templates collection when supplying a new Content Preparation Template resource.
If the operation succeeds, the URL of the newly created Content Preparation Template resource shall be returned in the Location header of the response and this shall comply with the sub-resource path specified below for manipulating Content Preparation Templates.

	Retrieve Content Preparation Template
	content‑preparation‑templates/‌{contentPreparationTemplateId}
	GET
	Used to retrieve a Content Preparation Template resource.

	Update Content Preparation Template
	
	PUT,
PATCH
	Used to modify an existing Content Preparation Template resource.

	Destroy Content Preparation Template
	
	DELETE
	Used to destroy an existing Content Preparation Template resource.


[bookmark: _Toc50642266]
7.4.3	Data model
The data model of the Content Preparation Template resource shall be determined by its MIME content type.
[bookmark: _Toc50642267]7.4.4	Operations
The operations shall be determined by the MIME content type of the Content Preparation Template resource.
[bookmark: _Toc50642268]7.5	Content Protocols Discovery API
[bookmark: _Toc50642269]7.5.1	Overview
The Content Protocols Discovery API is used by a 5GMSd Application Provider to find out which content ingest or egest protocols are supported by the 5GMSd AS(s) associated with a 5GMSd AF. One of the supported ingest protocols is subsequently indicated in a Content Hosting Configuration for downlink media streaming.
[bookmark: _Toc50642270]7.5.2	Resource structure
The Content Protocols Discovery API is accessible through the following URL base path:
{apiRoot}/3gpp-m1d/v1/provisioning-sessions/{provisioningSessionId}/	Comment by Richard Bradbury: N.B.
Table 7.5.2‑1 below specifies the operations and the corresponding HTTP methods that are supported by this API. In each case, the Provisioning Session identifier shall be substituted into {provisioningSessionId} in the above URL template and the sub-resource path specified in the second column of the table shall be appended to the URL base path.
Table 7.5.2‑1: Operations supported by the Ingest Protocols Discovery API
	Operation
	Sub‑resource path
	Allowed HTTP method(s)
	Description

	Fetch list of supported content protocols
	protocols
	GET
	This operation is used to retrieve a list of supported content protocols.



[bookmark: _Toc50642278]7.5.3	Data model
[bookmark: _Toc50642272]7.5.3.1	ContentProtocols resource
The data model for the ContentProtocols resource is specified in tTable 7.5.3.1-1 below:
Table 7.5.3.1-1: Definition of ContentProtocols resource
	Property name
	Data Type
	Cardinality
	Description

	downlinkIngestProtocols
	aArray(Content‌Protocol‌Descriptor)
	0..1
	An array of ContentProtocolDescriptor objects, as specified in clause 7.5.3.2, each one uniquely identifying a content ingest protocol supported at interface M2d by the 5GMSd AS(s) associated with the corresponding 5GMSd AF.

	uplinkEgestProtocols
	Array(Content‌Protocol‌Descriptor)
	0..1
	An array of ContentProtocolDescriptor objects, as specified in clause 7.5.3.2, each one uniquely identifying a content egest protocol supported at interface M2u by the 5GMSu AS(s) associated with the corresponding 5GMSu AF.

	geoFencingLocatorTypes
	aArray(URI StringUri)
	0..1
	An array of fully-qualified term identifiers, each one indicating a content geo-fencing locator type supported by the 5GMS System.
Every 5GMS System shall support at least the locator type urn:3gpp:5gms:locatortype:iso3166.


[bookmark: _Toc50642273]
7.5.3.2	ContentProtocolDescriptor type
The data model for the ContentProtocolDescriptor type is specified in tTable 7.5.3.2-1 below:
Table 7.5.3.2-1: Definition of ContentProtocolDescriptor type
	Property name
	Data Type
	Cardinality
	Description

	termIdentifier
	URI StringUri
	1..1
	A fully-qualified term identifier from the controlled vocabulary urn:3gpp:5gms:content-protocol, as specified in clause 7.5.48.

	descriptionLocator
	URL StringUrl
	0..1
	The location of a description of the content protocol, for example the public web URL of its specification.


(SNIPPED)
7.6	Content Hosting ConfigurationProvisioning API
[bookmark: _Toc50642275]7.6.1	Overview
This clause specifies the API that a 5GMSd Application Provider uses at interface M1d to provision and manage 5GMSd AS Content Hosting Configurations by interacting with a 5GMSd AF. Each such configuration is represented by a ContentHostingConfiguration, the data model for which is specified in clause 7.6.3 below. The RESTful resources for managing Content Hosting Configurations are specified in clause 7.6.2 and the operations on these resources are further elaborated in clause 7.6.4.
[bookmark: _Toc50642276]7.6.2	Resource structure
The Content Hosting ConfigurationProvisioning API is accessible through this URL base path:
{apiRoot}/3gpp-m1d/v1/provisioning-sessions/{provisioningSessionId}/	Comment by Richard Bradbury: N.B.
Table 7.6.2-1 below specifies the operations and the corresponding HTTP methods that are supported by this API. In each case, the Provisioning Session identifier shall be substituted into {provisioningSessionId} in the above URL template and the sub-resource path specified in the second column shall be appended to the URL base path.
Table 7.6.2‑1: Operations supported by the Content Hosting ConfigurationProvisioning API
	Operation
	Sub‑resource path
	Allowed HTTP method(s)
	Description

	Create Content Hosting Configuration
	content-hosting-configuration
	POST
	Used to create a Content Hosting Configuration resource.

	Retrieve Content Hosting Configuration
	
	GET
	Used to retrieve an existing Content Hosting Configuration.

	Update Content Hosting Configuration
	
	PUT,
PATCH
	Used to modify an existing Content Hosting Configuration.

	Delete Content Hosting Configuration
	
	DELETE
	Used to delete an existing Content Hosting Configuration.

	Purge Content Hosting Configuration cache
	content-hosting-configuration/purge
	POST
	This operation is used to invalidate some or all cached media resources associated with this Content Hosting Configuration.



(SNIPPED)
7.6.3.1	ContentHostingConfiguration resource
The data model for the ContentHostingConfiguration resource is specified in table 7.6.3.1-1 below:
Table 7.6.3.1-1: Definition of ContentHostingConfiguration resource
	Property name
	Data Type
	Cardinality
	Description

	name
	String
	1..1
	A name for this Content Hosting Configuration.

	IngestConfiguration
	Object
	1..1
	Describes the 5GMSd Application Provider's origin server from which media resources will be ingested via interface M2d.

		path
	String
	1..1
	The relative path which will be used to address the media resources at interface M2d.
This path is provided by the 5GMSd AF in the case of Push-based ingest.

		pull
	Boolean
	1..1
	Indicates whether to the 5GMSd AS shall use Pull or Push for ingesting the content.

		Pprotocol
	URI StringUri
	1..1
	A fully-qualified term identifier allocated in the name space urn:3gpp:5gms:content-protocol that identifies the content ingest protocol.
The set of supported protocols is defined in clause 8.

		entryPoint
	UrlString
	1..1
	An entry point to ingest the content. The semantics of the entry point are dependent on the selected ingest protocol.
In the case of Push ingest (pull flag is set to False), this parameter is returned by the 5GMSd AF to the 5GMSd Application Provider and indicates the entry point for pushing the content.
In case of Pull (pull flag is set to True), the entryPoint shall be provided to the 5GMSd AF to indicate the location from which content is to be pulled. In this case, the entryPoint shall be used as the base URL. A request received by the 5GMSd AS is mapped to a URL using the provided base URL to fetch the content from the origin server.

	DistributionConfigurations
	Array(Object)
	1..1
	Specifies the distribution method and configuration for the ingested content.
More than one distribution may be configured for the ingested content, e.g. to offer different distribution configurations such as DASH and HLS.

		contentPreparationTemplateId
	StringResourceId
	0..1
	Indicates that content preparation prior to distribution is requested by the 5GMSd Application Provider. It identifies the Content Preparation Template that shall be used as defined in clause 7.4

		canonicalDomainName
	String
	1..1
	All resources of the current distribution shall be accessible through this default FQDN assigned by the 5GMSd AF.

		domainNameAlias
	String
	1..1
	The 5GMSd Application Provider may assign another FQDN through which media resources are additionally accessible at M4d.
This domain name is used by the 5GMSd AS to select an appropriate Server Certificate to present at M4d, and to set appropriate CORS HTTP response headers at M4d.
If this property is present, the 5GMSd Application Provider is responsible for providing in the DNS a CNAME record that resolves domainNameAlias to canonicalDomainName.

		PathRewriteRules
	Array(Object)
	0..1
	An ordered list of rules for rewriting the request URL paths of media resource requests handled by the 5GMSd AS.
If multiple rules match a particular resource's path, only the first matching rule, in order of appearance in this array, shall be applied.

			requestPathPattern
	String
	1..1
	A regular expression [5] against which the path part of each 5GMSd AS request URL, including the leading "/", and up to and including the final "/", shall be compared. (Any leaf path element following the final "/" shall be excluded from this comparison.)
In the case of Pull-based ingest, the M4d download request path is used in the comparison.
In the case of Push-based ingest, the M2d upload request path is used in the comparison.
In either case, if the request path matches this pattern, the path mapping specified in the corresponding mappedPath shall be applied.

			mappedPath
	String
	1..1
	A replacement for the portion of the 5GMSd AS request path that matches requestPathPattern.
In the case of Pull-based ingest, IngestConfiguration.entryPoint is concatenated with the mapped path and any leaf path element from the original M4d download request to form the M2d origin request URL.
In the case of Push-based ingest, canonicalDomainName (and, optionally, domainNameAlias) are concatenated with the mapped path and any leaf path element from the original M2d upload request to form the distribution URL(s) exposed over M4d.

		CachingConfigurations
	Array(Object)
	0..1
	Defines a configuration of the 5GMSd AS cache for a matching subset of media resources ingested in relation to this Content Hosting Configuration.

			urlPatternFilter
	String
	1..1
	A pattern that will be used to match media resource URLs to determine whether a given media resource is eligible for caching by the 5GMSd AS. The format of the pattern shall be a regular expression as specified in [5].

			CachingDirectives
	Object
	1..1
	If a urlPatternFilter applies to a resource, then the provided CachingDirectives shall be applied by the 5GMSd AS at M4d, potentially overwriting any origin caching directives ingested at M2d.

				statusCodeFilters
	Array(Integer)
	0..1
	The set of HTTP origin response status codes to which these CachingDirectives apply. The filter shall be provided as a regular expression as specified in [5].
If the list is empty, the CachingDirectives shall apply to all HTTP origin response status codes at M2d.

				noCache
	Boolean
	1..1
	If set to True, this indicates that the media resources matching the filters shall not be cached by the 5GMSd AS and shall be marked as not to be cached when served by the 5GMSd AS at M4d.

				maxAge
	Integer
	0..1
	The caching time-to-live period that shall be set on ingested media resources matching the filters. This determines the minimum period for which the 5GMSd AS shall cache matching media resources as well as the time-to-live period signalled by the 5GMSd AS at interface M4d when it serves such media resources.
The time-to-live for a given media resource shall be calculated relative to the time it was ingested.

		GeoFencing
	Object
	0..N
	Limit access to the content to the indicated geographic areas.

		locatorType
	URI StringUri
	1..1
	The type of the locators shall be indicated using a fully-qualified term identifier URI from the controlled vocabulary urn:3gpp:5gms:‌locator‑type, as specified in clause 7.6.4.6, or else from a vendor-specific vocabulary.

		locators
	Array(String)
	1..1
	Array of locators from which access to the resources is to be allowed. The format of the locator strings shall be determined by the value of locatorType, as specified in clause 7.6.4.6.

		UrlSignature
	Object
	0..1
	Defines the URL signing scheme. Only correctly signed and valid URLs will be allowed to access the content resource at M4d.

			urlPattern
	String
	1..1
	A pattern that shall be used to match M4d media resource URLs. The 5GMSd AS shall not serve a matching media resource at M4d unless it includes a valid authentication token. The format of the pattern shall be a regular expression as specified in [5].

			tokenName
	String
	1..1
	The name of the M4d request query parameter that the Media Player should use to present the authentication token when required to do so.

			passphraseName
	String
	1..1
	The name of the query parameter that is used to refer to the passphrase when constructing the authentication token.
Note that the token is not included in the cleartext part of the M4d URL query component.

			passphrase
	String
	1..1
	The shared secret between the 5GMSd Application Provider and the 5GMSd AS for this DistributionConfiguration.
The passphrase is used in the computation and verification of the M4d authentication token but is never sent in-the-clear over that interface.

			tokenExpiryName
	String
	1..1
	The name of the M4d request query parameter that the Media Player should use to present the token expiry field.

			useIPAddress
	Boolean
	1..1
	If set to True, the IP address of the UE is included in the computation of the authentication token for resources that match urlPattern and access to matching media resources shall be allowed by the 5GMSd AF only when the M4d request is made from a UE with this IP address.

			ipAddressName
	String
	0..1
	The name of the M4d request query parameter that is encoded as part of the authentication token if the useIPAddress flag is set to True.
Note that the IP address is not passed in the cleartext part of the M4d URL query component.

		certificateId
	ResourceIdString
	0..1
	When content is distributed using TLS [16], the X.509 [8] certificate for the origin domain is shared with the 5GMSd AF so that it can be presented by the 5GMSd AS in the TLS handshake at M4d. This attribute indicates the identifier of the certificate to use.



[bookmark: _Toc50642283][bookmark: _Toc50642293](SNIPPED)
7.6.4.4	Content processing
The 5GMSd ASF can perform various content processing tasks (such as repackaging, encryption, ABR transcoding) on media resources ingested at M2d prior to serving them at M4d. These processing tasks shall be specified in a Content Preparation Template resource referenced from the Content Hosting Configuration object.	Comment by Richard Bradbury: N.B. Additional correction.
(SNIPPED)
7.7	Consumption Reporting Provisioning API
[bookmark: _Toc50642287]7.7.1	Overview
The Consumption Reporting Provisioning API is a RESTful API that allows a 5GMSd Application Provider to configure the Consumption Reporting Procedure for a particular downlink media streaming Provisioning Session at interface M1d. The different procedures are described in clause 4.2.5. The Consumption Reporting Configuration is represented by a ConsumptionReportingConfiguration, the data model for which is specified in clause 7.7.3 below. The RESTful resources for managing the Consumption Reporting Configuration is specified in clause 7.7.2.
[bookmark: _Toc50642288]7.7.2	Resource structure
The Consumption Reporting Provisioning API is accessible through the following URL base path:
{apiRoot}/3gpp-m1d/v1/provisioning-sessions/{provisioningSessionId}/	Comment by Richard Bradbury: N.B.
Table 7.7.2‑1 below specifies the operations and the corresponding HTTP methods that are supported by this API. In each case, the Provisioning Session identifier shall be substituted into {provisioningSessionId} in the above URL template and the sub-resource path specified in the second column shall be appended to the URL base path.
(SNIPPED)
7.8	Metrics Reporting Configuration Provisioning API
7.8.1	Overview
The Metrics Reporting Configuration Provisioning API allow an 5GMS System operator or a 5GMSd Application Provider to configure the Metrics Collection and Reporting procedure for a particular downlink or uplink media streaming Provisioning Session at interface M1d.	Comment by Richard Bradbury: N.B.	Comment by Richard Bradbury: N.B.
7.8.2	Resource structure
The Metrics Reporting Configuration Provisioning API is accessible through the following URL base path:
{apiRoot}/3gpp-m1d/v1/provisioning-sessions/{provisioningSessionId}/	Comment by Richard Bradbury: N.B.
Table 7.8.2‑1 below specifies the operations and the corresponding HTTP methods that are supported by this API. In each case, the Provisioning Session identifier shall be substituted into {provisioningSessionId} in the above URL template and the sub-resource path specified in the second column of the table shall be appended to the URL base path.
Table 7.8.2-1: Operations supported by the Metrics Reporting Provisioning APIConfiguration resource
	Operation
	Sub‑resource path
	Allowed HTTP method(s)
	Description

	Create Metrics Reporting Configuration
	metrics‑reporting‑configurations	Comment by Richard Bradbury: N.B.
	POST
	Create and optionally provide a configuration.
If the operation succeeds, the URL of the created Metrics Reporting Configuration resource shall be returned in the Location header of the response.

	Read Metrics Reporting Configuration
	metrics‑reporting‑configurations/	Comment by Richard Bradbury: N.B.
{metricsReportingConfigurationId}
	GET
	Retrieve the values of an existing Metrics Reporting Configuration.

	Update Metrics Reporting Configuration
	
	PUT,
PATCH
	Provide initial upload of a new configuration, or either the modification of, or replacement to an existing configuration.

	Delete Metrics Reporting Configuration
	
	DELETE
	Delete a configuration, disables reporting.



7.8.3	Data model
[bookmark: _Toc51937696]7.8.3.1	MetricsReportingConfiguration resource
The data model for the MetricsReportingConfiguration resource is specified in tTable 7.8.3-1 below:
Table 7.8.3‑1: Definition of MetricsReportingConfiguration resource
	Property name
	Type
	Cardinality
	Description

	metricsReportingConfigurationId
	StringResourceId
	1..1
	An identifier for this Metrics Reporting Configuration that is unique within the scope of the enclosing Provisioning Session.

	scheme
	Array(URI StringUri)	Comment by Richard Bradbury: I don’t think this is an array. Now that there can be multiple MetricsReportingConfiguration resources for a given ProvisioningSession, each one only needs one metrics scheme.
	01..1
	The scheme associated with this Metrics Reporting Configuration. A scheme may be associated with 3GPP or with a non-3GPP entity.
For downlink media streaming, iIf not specified, the 3GPP metrics scheme urn:‌3GPP:‌ns:‌PSS:‌DASH:‌QM10 from TS 26.247 shall apply.
For uplink media streaming, if not specified, the implication is that no associated uplink metrics reporting shall be performed.

	dataNetworkName
	StringDnn
	0..1
	The Data Network Name (DNN) which shall be used when sending metrics reports.
If not specified, the default DNN shall be used.

	reportingInterval
	DurationSec
	0..1
	The time interval between successive metrics reports.
If not specified, a single final report shall be sent after the media streaming session has ended.

	samplePercentage
	Percentage
	0..1
	The proportion of media streaming sessions for which metrics shall be reported.
If not specified, reports shall be sent for all sessions.

	urlFilters
	Array(String)
	0..1
	A non-empty list of content URL patterns for which metrics shall be reported.
If not specified, reporting shall be done for all URLs.

	metrics
	Array(String)
	0..1
	A non-empty list of metrics which shall be collected and reported.
In the case of downlink media streaming and fFor the 3GPP scheme urn:‌3GPP:‌ns:‌PSS:‌DASH:‌QM10 the listed metrics shall correspond to one or more of the metrics as specified in clauses 10.3 and 10.4, respectively, of TS 26.247 [7], and the quality reporting scheme and quality reporting protocol as defined in clauses 10.5 and 10.6, respectively, of [7] shall be used.
In the case of uplink streaming, no standardized metrics nor metrics reporting protocol are defined in the present document. It is assumed that those quality metrics and reporting protocol are defined by the metrics scheme.
If not specified, the complete (or default if applicable) set of metrics associated with the specified scheme shall be collected and reported.



[bookmark: _Toc50642299]7.9	Policy Templates Provisioning API
[bookmark: _Toc50642296]7.9.1	Overview
The Policy Templates Provisioning API allows a 5GMS Application Provider to configure a set of Policy Templates within the scope of a Provisioning Session that can subsequently be applied to downlink or uplink media streaming sessions belonging to that Application Provider using the Dynamic Policies API specified in clause 11.5. A Policy Template is used to specify the traffic shaping and charging policies to be applied to these media streaming sessions.
A Policy Template, identified by its policyTemplateId, represents a set of PCF/NEF API parameters which defines the service quality and associated charging for the corresponding downlink or uplink media streaming session(s). The Policy Template is configured as part of the provisioning procedures with the 5GMS AF and is then used by the 5GMS AF to request specific QoS and charging policies for that session from the PCF or NEF.
The state of a Policy Template can be:
-	pending: The Policy Template is awaiting validation, potentially because not all required parameters have yet been provided. This is the default state after Policy Template creation.
-	invalid: One or more of the Policy Template's properties failed validation by the 5GMS AF.
-	ready: After successful validation by the 5GMS AF the Policy Template moves into this state.
-	suspended: The 5GMS AF may move a Policy Template into this state under certain conditions defined within the Service Level Agreement.
When the Policy Template is used for QoS Flows, the qoSSpecification object (of type M1QoSSpecification) shall be present:
-	The qosReference value is obtained with the Service Level Agreement. See TS 23.502 for detailed usage.
-	The maxBtrUl and maxBtrDl properties define the maximal bit rate which can be used for QoS Flows. This value is defined by the 5G System.
-	The maxAuthBtrUl and MaxAuthBtrDl properties define the maximal authorized bit rate values which can be requested by a Media Session Handler. Higher bit rate values are not authorized for use by the 5GMS Application Provider.
-	The minPacketLossRateDl and minPacketLossRateUl properties define the minimal authorized packet loss rate, which can be requested by a Media Session Handler.
When the Policy Template is used for differential changing the chargingSpecification property shall be present.
The ApplicationSessionContext Object is a mandatory object, which contains at least the aspId property.
-	The aspId identifies the API invoker.
-	The dnn property contains the Data Network Name of the data network, in which the 5GMS AF is hosted.
-	When Network Slicing is used, the sliceInfo property contains information about the network slice, which is serving the UE.
[bookmark: _Toc50642297]7.9.2	Resource structure
The Policy Template Provisioning API is accessible through the following URL base path:
{apiRoot}/3gpp-m1d/v1/provisioning-sessions/{provisioningSessionId}/	Comment by Richard Bradbury: N.B.
Table 7.9.2‑1 below specifies the operations and the corresponding HTTP methods that are supported by this API. In each case, the Provisioning Session identifier shall be substituted into {provisioningSessionId} in the above URL template and the sub-resource path specified in the second column shall be appended to the URL base path.
Table 7.9.2‑1: Operations supported by the Policy Template Provisioning API
	Operation
	Sub‑resource path
	Allowed HTTP method(s)
	Description

	Create a new Policy Template
	policy-templates
	POST
	Used to create a new Policy Template resource.
If the operation succeeds, the URL of the created Policy Template resource shall be returned in the Location header of the response.

	Fetch a Policy Template
	policy-templates/‌{policyTemplateId}
	GET
	Used to retrieve an existing Policy Template resource.

	Update a Policy Template
	
	PUT,
PATCH
	Used to modify the configuration of an existing Policy Template.

	Delete a Policy Template
	
	DELETE
	Used to delete an existing Policy Template resource. 



7.9.3	Data model
7.9.3.1	PolicyTemplate resource
The data model for the PolicyTemplate resource is specified in tTable 7.9.3‑1 below:
[bookmark: _Hlk55827470]Table 7.9.3-1: Definition of PolicyTemplate resource
	Property
	Type
	Cardinality
	Usage
	Visibility
	Description

	policyTemplateId
	StringResourceId
	1..1
	C: RO
R: RO
U: RO
	
	Unique identifier of this Policy Template within the scope of the Provisioning Session.

	state
	Enumeration of Strings
	1..1
	C: RO
R: RO
U: RO
	
	A Policy Template may be in the pendingPENDING, INVALID, readyREADY, or suspendedSUSPENDED state.
Only a Policy Template in the readyREADY state may be instantiated as a Dynamic Policy Instance and applied to media streaming sessions.

	apiEndPoint
	String
	1..1
	C: RW
R: RO
U: RW
	MNO Admin
	The API endpoint that should be invoked when activating a Dynamic Policy Instance based on this Policy Template.

	apiType
	Enumeration of Strings
	1..1
	C: RW
R: RO
U: RW
	MNO Admin
	N5: Npcf Policy Authorization Service.
N33: AsSessionWithQoS or CHargableParty.

	externalReference
	String
	1..1
	C: RW
R: RO
U: RW
	
	Additional identifier for this Policy Template, unique within the scope of its Provisioning Session, that can be cross-referenced with external metadata about the media streaming session.

	qoSSpecification
	M1QoSSpecification
	0..1
	C: RW
R: RO
U: RW
	
	Specifies the network quality of service to be applied to media streaming sessions at this Policy Template.

	ApplicationSession‌Context
	Object
	1..1
	
	
	Specifies information about the application session context to which this Policy Template can be applied.

		afAppId
	AfAppId
	0..1
	
	Read-Only
	As defined in clause 5.6.2.3 of TS 29.514 [34] and clause clause 5.3.2 of TS 29.571 [12].

		sliceInfo
	Snssai
	0..1
	
	
	

		dnn
	Dnn
	0..1
	
	
	

		aspId
	AspId
	0..1
	
	
	

	chargingSpecification
	ChargingSpecification
	0..1
	
	
	Provides information about the charging policy to be used for this Policy Template.



Editor's Note: The parameter externalReference is for further study. It may be a provisioning parameter of the Media Player and/or a Media Session Handler to assist mapping of external references to a policyTemplateId.
Editor's Note: The ChargingSpecification object may contain any charging related information, such as sponId or afChargeId
NEXT CHANGE
[bookmark: _Toc50642307][bookmark: _Toc50642314]10.2	DASH Distribution
(SNIPPED)
The interface between the DASH Access Client and the Media Playback and Content Decryption Platform as well as the 5GMSd Client requirements for media codecs are documented in TS 26.511 [1235].	Comment by Richard Bradbury: @MCC: Incorrect reference.
(SNIPPED)
CONTINUES
NEXT CHANGE
[bookmark: _Toc50642308]11	Media Session Handling (M5) APIs
[bookmark: _Toc50642309]11.1	General
This clause defines the Media Session Handling APIs used by the Media Session Handler to access resources exposed by the 5GMS AF at interface M5.
NOTE:	While the entirety of the Media Session Handling APIs apply to downlink media streaming, only a subset is applicable to uplink media streaming. Specifically, the Consumption Reporting API is not applicable to uplink media streaming.
[bookmark: _Toc50642310]11.2	Service Access Information API
[bookmark: _Toc50642311]11.2.1	General
The Service Access Information API is used by the Media Session Handler to obtain configuration information from the 5GMS AF that enables it to use the other Media Session Handling APIs specified in clause 11.3 et seq.
[bookmark: _Toc50642312][bookmark: _Hlk55828210]11.2.2	Resource structure
The Service Access Information API is accessible through the following URL base path:
{apiRoot}/3gpp-m5d/v1/service-access-information/	Comment by Richard Bradbury: N.B.
The operations and the corresponding HTTP methods in tTable 11.2.2-1 are supported. In each case, the sub-resource path specified in the second column shall be appended to the URL base path.
Table 11.2.2‑1: Operations supported by the Service Access Information API
	Operation
	Sub-resource path
	Allowed HTTP method(s)
	Description

	Fetch Service Access Information
	{provisioningSessionId}
	GET
	Used to acquire the Service Access Information resource for the specified Provisioning Session.
The {provisioningSessionId} uniquely identifies the Service Access Information Resource and is allocated by the 5GMSd AF during creation of a Provisioning Session.	Comment by Richard Bradbury: N.B.



11.2.3	Data model
11.2.3.1	ServiceAccessInformation resource type
The data model for the ServiceAccessInformation resource is specified in tTable 11.2.3.1-1 below:. Different properties are present in the resource depending on the type of Provisioning Session from which the Service Access Information is derived (as indicated in the provisioningSessionType property) and this is specified in the Applicability column.
Table 11.2.3.1‑1: Definition of ServiceAccessInformation resource
	Property name
	Type
	Cardinality
	Usage
	Description
	Applicability	Comment by Richard Bradbury: @MCC: Insert new column.

	provisioningSessionId
	StringResourceId
	1..1
	RO
	Unique identification of the M1d Provisioning Session.	Comment by Richard Bradbury: N.B.
	All types

	provisioningSession‌Type
	Provisioning‌Session‌Type
	1..1
	RO
	The type of Provisioning Session.
	All types.

	StreamingAccess
	Object
	0..1
	RO
	
	downlink

	mediaPlayerEntry
	URL StringUrl
	0..1
	RO
	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.
	

	ClientConsumptionReporting‌Configuration
	Object
	0..1
	RO
	
	downlink

	reportingInterval
	DurationSec
	0..1
	RO
	The time interval, expressed in seconds, between consumption report messages being sent by the Media Session Handler. The value shall be greater than zero.
When this property is omitted, a single final report shall be sent immediately after the media streaming session has ended.
	

	serverAddresses
	Array(URL StringUrl)
	1..1
	RO
	A list of 5GMSd AF addresses (URLs) where the consumption reporting messages are sent by the Media Session Handler. See NOTE.
(Opaque URL, following the 5GMS URL format.)
	

	locationReporting
	Boolean
	1..1
	RO
	Stipulates whether the Media Session Handler is required to provide location data to the 5GMSd AF in consumption reporting messages (in case of MNO or trusted third parties).
	

	samplePercentage
	Percentage
	1..1
	RO
	The percentage of media streaming sessions that shall send consumption reports, expressed as a floating point value between 0.0 and 100.0.
	

	DynamicPolicyInvocation‌Configuration
	Object
	0..1
	RO
	
	downlink,
uplink

	serverAddresses
	Array(URL StringUrl)
	1..1
	RO
	A list of 5GMSd AF addresses (URLs) which offer the APIs for dynamic policy invocation sent by the Media Session Handler. See NOTE.
(Opaque URL, following the 5GMS URL format.)
	

	validPolicyTemplateIds
	Array(StringResourceId)
	1..1
	RO
	A list of Policy Template identifiers which the 5GMSd Client is authorized to use.
	

	sdfMethods
	Array(SdfMethod)
	1..1
	RO
	A list of recommended service data flow description methods (descriptors), e.g. 5-Tuple, ToS, 2-Tuple, etc, which should be used by the Media Session Handler to describe the service data flows for the traffic to be policed.
	

	externalReferences
	Array(String)
	0..1
	RO
	Additional identifier for this Policy Template, unique within the scope of its Provisioning Session, that can be cross-referenced with external metadata about the media streaming session.
Example: "HD_Premium".
	

	ClientMetricsReporting‌Configurations
	Array(Object)
	0..1
	RO
	
	downlink,
uplink

	serverAddresses
	Array(URL StringUrl)
	1..1
	RO
	A list of 5GMSd AF addresses to which metrics reports shall be sent. See NOTE.	Comment by Richard Bradbury: N.B.
(Opaque URL, following the 5GMS URL format.)
	

	dataNetworkName
	StringDnn
	0..1
	RO
	The DNN which shall be used when sending metrics reports. If not specified, the name of the default DN shall be used.
	

	reportingInterval
	DurationSec
	0..1
	RO
	The time interval, expressed in seconds, between metrics reports being sent by the Media Session Handler. The value shall be greater than zero.
When this property is omitted, a single final report shall be sent immediately after the media streaming session has ended.
	

	samplePercentage
	Percentage
	1..1
	RO
	The percentage of media streaming sessions that shall report metrics, expressed as a floating point value between 0.0 and 100.0.
	

	urlFilters
	Array(String)
	10..1
	RO
	A non-empty list of URL patterns for which metrics reporting shall be done. The format of each pattern shall be a regular expression as specified in [5].
If not specified, reporting shall be done for all sessions.
	

	metrics
	Array(String)
	1..1
	RO
	A list of metrics which shall be reported.
	

	NetworkAssistanceConfiguration
	Object
	0..1
	RO
	
	downlink,
uplink

	serverAddress
	URL StringUrl
	1..1
	RO
	Address of the 5GMSd AF that offers the APIs for 5GMSd AF-based Network Assistance, for access by the 5GMSd Media Session Handler. See NOTE.	Comment by Richard Bradbury: N.B.	Comment by Richard Bradbury: N.B.
This address shall be an opaque URL, following the 5GMS URL format.
	

	NOTE:	In deployments where multiple instances of the 5GMSd AF expose the Media Session Handling APIs at M5, the 5G System may use a suitable mechanism (e.g. HTTP load balancing or DNS resolution) to direct requests to a suitable AF instance.



11.2.4	Operations
This clause defines the behaviour that is expected from the 5GMSd AF when a Service Access Information resource is acquired by the Media Session Handler. The main operation that is performed is to look up or generate the Service Access Information corresponding to the requested Provisioning Session.	Comment by Richard Bradbury: N.B.
[bookmark: _Toc50642316][bookmark: _Toc50642328]11.3	Consumption Reporting API
[bookmark: _Toc50642317]11.3.1	General
The Consumption Reporting API allows the Media Session Handler to report downlink media consumption to the 5GMSd AF. The API defines data models, resources and the related procedures for the creation and management of the consumption reporting procedures. This procedure is configured by the ServiceAccessInformation resource, as defined in clause 11.2.3.
[bookmark: _Toc50642318]11.3.2	Reporting procedure
Consumption reports shall be submitted to one of the URLs selected from the ClientConsumptionReporting‌Configuration.‌serverAddresses array of the ServiceAccessInformation resource (see clause 11.2.3). The path of the URL should conform to the following general format:
{apiRoot}/3gpp-m5d/v1/consumption-reporting/{aspId}	Comment by Richard Bradbury: N.B.
where {aspId} shall be substituted by the 5GMS Client with the relevant Application Service Provider identifier.
The only HTTP method supported by this endpoint is POST.
[bookmark: _Toc49515042][bookmark: _Toc49520201](SNIPPED)
11.3.3.2	ConsumptionReportingUnit type
This type represents a single consumption reporting unit.
Table 11.3.3.2-1: Definition of type ConsumptionReportingUnit
	Attribute name
	Data type
	Cardinality
	Description

	mediaConsumed
	string
	1..1
	Identifies the media consumed.
In the case of DASH, the value of the Representation@id attribute shall be quoted.

	startTime
	DateTime
	1..1
	The time when this consumption reporting unit started.

	duration
	DurationSec
	1..1
	The duration of this consumption reporting unit.

	locations
	Array (TypedLocation)
	0..1
	Identifies the UE location(s) where the media was consumed if location reporting is enabled in the Consumption Reporting Configuration (only for trusted AF).
The cardinality of objects in this array is 1..N.



[bookmark: _Toc50642322]11.4		Metrics Reporting API
[bookmark: _Toc50642323]11.4.1	General
The Metrics Reporting API allows the Media Session Handler to send metrics reports to the 5GMSd AF. This procedure is configured by the ServiceAccessInformation resource, as defined in clause 11.2.3. Note that multiple metrics configurations can be active at the same time, each identified by a unique metricsReportingConfigurationId.	Comment by Richard Bradbury: N.B.
[bookmark: _Toc50642324]11.4.2	Reporting procedure
Metrics reports related to a specific metricsReportingConfigurationId shall be submitted to one of the URLs selected from the ClientMetricsReportingConfiguration.serverAddresses array of the ServiceAccessInformation resource (see clause 11.2.3). The path of the URL should conform to the following general format:
{apiRoot}/3gpp-m5d/v1/metrics-reporting/{provisioningSessionId}/{metricsReportingConfigurationId}	Comment by Richard Bradbury: N.B.
where {provisioningSessionId} shall be substituted by the 5GMS Client with the relevant Provisioning Session identifier and {metricsReportingConfigurationId} shall be substituted with the relevant Metrics Reporting Configuration identifier.
The only HTTP method supported by this endpoint is POST.
[bookmark: _Toc50642325]11.4.3	Report format
Metrics reports shall be submitted by the Media Session Handler in a format specified by the metrics reporting scheme in question. The Content-Type HTTP request header shall be set in accordance with the relevant metrics reporting scheme specification.
NOTE:	For downlink media streaming, TS 26.247 [7] clauses 10.6.1 and 10.6.2 specify the required MIME content type and metrics report format for the 3GPP urn:‌3GPP:‌ns:‌PSS:‌DASH:‌QM10 metrics reporting scheme.
[bookmark: _Toc50642326]11.5	Dynamic Policies API
[bookmark: _Toc50642327]11.5.1	Overview
The Dynamic Policies API allows the Media Session Handler to request a specific policy and charging treatment to be applied to a particular application data flow of a downlink or uplink media streaming session by invoking RESTful operations on the 5GMSd AF at interface M5d. The API defines a set of data models, resources and the related procedures for the creation and management of the dynamic policy request. 	Comment by Richard Bradbury: N.B.
11.5.2	Resource structure
The Dynamic Policies API is accessible through the following URL base path:
{apiRoot}/3gpp-m5/v1/dynamic-policies/	Comment by Richard Bradbury: N.B.
Table 11.5.2‑1 below specifies the operations and the corresponding HTTP methods that are supported by this API. The sub-resource path specified in the second column shall be appended to the URL base path.
Table 11.5.2-1: Operations supported by the Dynamic Policies API
	Resource name
	Sub-resource path
	Allowed HTTP methods
	Description

	Dynamic Policies
	policies
	POST
	Create a new Dynamic Policy resource.
If the operation succeeds, the URL of the created Dynamic Policy Instance resource shall be returned in the Location header of the response.

	Dynamic Policy 
	policies/{dynamicPolicyId}
	GET
	Read a Dynamic Policy resource.

	
	
	PUT
	Replace an existing Dynamic Policy resource.

	
	
	PATCH
	Modify an existing Dynamic Policy resource.

	
	
	DELETE
	Delete an existing Dynamic Policy resource.



[bookmark: _Toc50642330][bookmark: _Toc50642331][bookmark: _Toc50642337]11.5.3	Data model
11.5.3.1	DynamicPolicy resource
The DynamicPolicy resource is specified in table 11.5.3.1-1 below.
Table 11.5.3.1-1: Definition of Dynamic Policy resource
	Property name
	Data type
	Cardinality
	Usage
	Description

	dynamicPolicyId
	StringResourceId
	1..1
	RO
	Unique identifier for this Dynamic Policy.

	policyTemplateId
	StringResourceId
	1..1
	C: RW
R: RO
U: RW
	Identifies the Policy Template which should be applied to the application flow(s).

	serviceDataFlowDescriptions
	Array(ServiceDataFlowDescription)
	1..1
	C: RW
R: RO
U: RW
	Describes the service data flows managed by this Dynamic Policy.

	provisioningSessionId
	StringResourceId
	1..1
	C: RW
R: RO
U: RW
	Uniquely identifies Provisioning Session, which is linked to the Application Service Provider.

	qosSpecification
	M5QoSSpecification
	0..1
	C: RW
R: RO
U: RW
	Describes the network Quality of Service properties of this Dynamic Policy.

	enforcementMethod
	String
	0..1
	C: RO
R: RO
U: RO
	Description of the Policy Enforcement Method. The parameter is set by the 5GMSd AF.

	enforcementBitRate
	Integer
	0..1
	C: RO
R: RO
U: RO
	Description of the enforcement bit rate.



11.5.4	Operations
This clause defines the behaviour that is expected when activating a Dynamic Policy Instance. The policyTemplateId uniquely identifies the Policy Template, to which the Dynamic Policy Instance is associated. The provisioningSessionId associates the Dynamic Policy Instance to a Provisioning Session.
The Dynamic Policy resource contains a serviceDataFlowDescription property which contains the service data flow template according to TS 23.503. The ServiceDataFlowDescription shall contain one of:
-	a flowDescription Object (incl. 5-Tuples, Type of Service, Security Parameter Index, etc.).
-	a domainName.
When the Media Session Handler activate a QoS-related Dynamic Policy Template, then the qosSpecifcation property shall be present and it shall contain the following properties:
-	marBwDlBitRate and or marBwUlBitRate, indicating the actual maximum requested bit rate by the Media Session Handler.
-	mirDBwDlBitRate and or mirBwUlBitRate, indicating the absolute minimal usableminimum requested bit rate by the Media Session Handler.	Comment by Richard Bradbury: N.B.
-	minDesBwDlBitRate and or minDesBwUlBitrate, indicating the desired lowerminimum bit rate desired by the Media Session Handler.
When the 5G System employs a traffic enforcement function to ensure that the traffic is complying a certain traffic policy, the Dynamic Policy resource may contain the following two properties:
-	 an enforcementMethod, indicating the type of enforcement method (like leaky bucket).	Comment by Richard Bradbury: @MCC: Remove spurious leading space.
-	 an enforcementBitrate property, indicating the maximal permitted bit rate.	Comment by Richard Bradbury: @MCC: Remove spurious leading space.
[bookmark: _Toc50642333]11.6	Network Assistance API
[bookmark: _Toc50642334]11.6.1	Overview
If AF-based Network Assistance is supported, then the Network Assistance API component of interface M5d, as defined in the present sub-clause, is first used to provision a Network Assistance Session resource. The Network Assistance Resource can then be used to obtain bit rate recommendations and to issue delivery boost requests during the ongoing media streaming session.
[bookmark: _Toc50642335]11.6.2	Resource structure
The Network Assistance API is accessible via the following URL base path:
{apiRoot}/3gpp‑m5d/v1/network-assistance/	Comment by Richard Bradbury: N.B.
Table 11.6.2‑1 below specifies the operations and the corresponding HTTP methods that are supported by this API. In each case, the sub-resource path specified in the second column of the table shall be appended to the URL base path.
Table 11.6.2-1: Operations supported by the Network Assistance API
	Operation
	Sub‑resource path
	Allowed HTTP method(s)
	Description

	Create Network Assistance Session resource
	
	POST
	Provision a new Network Assistance Session.
If the operation succeeds, the URL of the created Network Assistance Session resource shall be returned in the Location header of the response.

	Fetch a Network Assistance Session resource
	{naSessionId}
	GET
	Fetch the properties of an existing Network Assistance Session.

	Update a Network Assistance Session resource
	{naSessionId}
	PUT,
PATCH
	Update the properties of an existing Network Assistance Session.

	Request a bit rate recommendation
	{naSessionId}/recommendation
	GET
	Obtain a bit rate recommendation for the next recommendation window.

	Request a delivery boost
	{naSessionId}/boostRequest
	POST
	Request a delivery boost for the next recommendation window.

	Terminate Network Assistance Session 
	{naSessionId}
	DELETE
	Terminate a Network Assistance session.



[bookmark: _Toc50642336]11.6.3	Data model
11.6.3.1	NetworkAssistanceSession resource
The NetworkAssistanceSession resource is specified in tTable 11.6.3.1-1 below.
Table 11.6.3.1-1: Definition of NetworkAssistanceSession resource
	Property name
	Type
	Cardinality
	Usage
	Description

	naSessionId
	StringResourceId
	1..1
	C: RO
R: RO
U: RO
	Unique identifier for this Network Assistance Session.

	serviceDataFlowInformation
	Array(ServiceDataFlowDescription)
	0..1
	C: RW
R: RO
U: RW
	Identification of the application flows for the media streaming session for which Network Assistance is to be used, e.g. 2-tuple (IP addresses) or 5-tuple (IP Addresses, protocol and ports).

	policyTemplateId
	StringResourceId
	0..1
	C: RW
R: RO
U: RW
	Identification of the policy that is in force for the media streaming session.

	requestedQoS
	M5QoSSpecification
	0..1
	C: RW
R: RO
U: RW
	The requested QoS parameters.

	recommendedQoS
	M5QoSSpecification
	0..1
	C: RO
R: RO
U: RO
	The QoS parameters currently recommended by the 5GMS AF.

	notficationURL
	StringUrl
	0..1
	C: RO
R: RO
U: RO
	A URL to the MQTT channel over which notifications are to be sent by the 5GMS AF for this session. When set, the Media Session Handler shall subscribe to this channel. The notification messages shall be in the form of the M5QoSSpecification data type.



[bookmark: _Toc50642338]11.6.4	Operations
The 5GMSd cClient uses the POST method to create a Network Assistance session with the 5GMS AF. The AF returns the Network Assistance session identifier if session setup was successful, otherwise an error code is returned without a Network Assistance session identifier.
The 5GMSd Client uses the Network Assistance session resource identifier (naSessionId) provided by the AF to refer all subsequent API calls to the AF applicable to that Network Assistance session.
The 5GMSd AF populates the Network Assistance session resource with the service data flow information and optionally the policy template identifier that are valid for the media streaming session for which Network Assistance operations are to be performed. The AF uses this information to execute Network Assistance operations in the 5GC.
The 5GMSd Client uses the GET method with the Network Assistance Session resource identifier to retrieve a Network Assistance Session resource from the 5GMS AF. The AF returns the Network Assistance Session resource if retrieval was successful, otherwise an appropriate error code is returned without the session resource in case of failure.
The 5GMSd Client uses the GET method with the sub-resource path specified in table Table 11.6.2‑1 to request a bit rate recommendation from the 5GMS AF. The 5GMSd AF shall return the recommended bit rate in an HTTP response body of type M5QoSSpecification if a bit rate recommendation could be obtained, otherwise an appropriate HTTP error code shall be returned with no response body. 
· For a downlink media streaming session, tThe recommended minimum and maximum downlink bit rates shall be indicated in the properties mirBwDlBitRate and marBwDlBitRate, respectively. The 5GMSd Client shall ignore the mandatory properties related to uplink streaming, i.e. mirBwUlBitRate and marBwUlBitRate.
· For an uplink media streaming session, the recommended minimum and maximum uplink bit rates shall be indicated in the properties mirBwUlBitRate and marBwUlBitRate, respectively. The 5GMSu Client shall ignore the mandatory properties related to downlink streaming, i.e. mirBwDlBitRate and marBwDlBitRate.
If a unique recommendation is given by the 5GMSd AF then this recommended bit rate shall be set in both of these properties. The optional properties minDesBwDlBitRate, minDesBwUlBitRate, desLatency and desLoss shall not be included in the response. The 5GMSd Client shall ignore the mandatory properties related to uplink streaming, i.e. marBwUlBitRate and mirBwUlBitRate.
The 5GMSd Client uses the POST method with the sub-resource path specified in tTable 11.6.2‑1 to request a delivery boost from the 5GMSd AF. The 5GMSd AF shall respond with the OperationSuccessResponse data type indicating whether or not the delivery boost will be attempted by the network within an upcoming nominal time period.
The 5GMSd Client uses the PUT or PATCH methods to replace the existing steaming session parameters with new settings. The 5GMS AF returns the NetworkAssistanceSession resource with settings resulting from the PUT or PATCH update operation.
The 5GMSd Client uses the DELETE method to terminate the indicated Network Assistance session. The 5GMS AF returns an appropriate response code. If the termination was successful, then any subsequent calls referring to the terminated session will result in the error 404 (Not Found).
CONTINUES
[bookmark: _Toc50642342]NEXT CHANGE
12.2.1	Overview
In the following, it is assumed that the Media Session Handler for downlink streaming adheres to a basic set of functionalities as shown in Figure 12.2.1-1.



Figure 12.2.1-1: Usage of M6d in Media Downlink Streaming
The Media Session Handler is considered to run as a service in the background, and is invoked for a media session once a media player in the 5GMSd streaming client is activated with an MPD URL of media MIME type "application/dash+xml". Based on the MPD URL, the Media Session Handler may initiate communication with the 5GMSd AF through M5d.
NOTE:	The initiation of the Media Session Handler for other media types than DASH is for further study.
For an ongoing 5G Media Streaming session, the Media Session Handler is given the following authorities:
1) The ability to do status query on M7d. For details see clause 13.
2) The ability to process notifications and error on M7d. For details see clause 13.
3) The ability to configure certain parameters on the media player based on M7d. For details again see clause 13.
In addition, the MSH can provide information on M6d to the application and possibly delegated to Media Player using M6d for each of the Media Session Handler functionalities, namely providing:
1) Notification and Error Events;
2) Status Information.
NEXT CHANGE
[bookmark: _Toc50642351]12.2.6	Consumption Reporting Information
Table 12.2.6-1 provides a list status information that can be obtained from the MSH through M6d.
Table 12.2.6-1: Status Information related to Consumption Reporting
	Status
	Type
	Parameter
	Definition

	consumptionReport[]	Comment by Richard Bradbury: @MCC: Remove these square brackets.
	Object
	
	The latest sent consumption report.


Table 12.2.6-2 provides a list of general notification events exposed on M6d.
Table 12.2.6-2: Notification Events related to Consumption Reporting 
	Status
	Definition
	Payload

	CONSUMPTION_REPORTING_ACTIVATED
	Informs that consumption reporting has been activated.
	Not applicable.

	CONSUMPTION_REPORTING_STOPPED
	Informs that consumption reporting has been stopped.
	Not applicable.

	NEW_CONSUMPTION_REPORT
	Informs that a new consumption report is available and has been sent.
	


Table 12.2.6-3 provides a list of general error events through M6d.
Table 12.2.6-3: Error Events to Consumption Reporting
	Status
	Definition
	Payload

	ERROR_CONSUMPTION_REPORTING
	Error in consumption reporting occurred.
	Not applicable.
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13.2.1	Overview
In the following, it is assumed that the Media Player (in this case a DASH client) adheres to a basic set of functionalities as shown in Figure 13.2-1. The DASH client downloads, processes and presents a DASH Media Presentation by instruction of a 5GMSd-Aware Application using the M7d interface.
The 5GMSd-Aware Application can, in addition, configure the presentation of the media, can receive notifications on events, or can query the internal status of the DASH Player, also supported through M7d. Different functions of the DASH Access Client that are typically necessary to process a DASH Media Presentation, are show in Figure 13.2-1. Additional functions may be available as well.
The key functionalities of each of the functions as shown in Figure 13.2-1 are summarized in the following:
· 5GMSd-Aware Application: Application that makes use of the DASH/Media Player to playback a DASH Media Presentation using the APIs defined in this clause.
· Media Player: A complete player for the playback of a Media Presentation, including the Media Playback and Content Decryption Platform as defined in TS 26.511.
· Access Client: A part of the DASH Player that accesses and downloads of the resources and provides the downloaded resources to the Media Playback Platform and Content Decryption for the playback of DASH content.
· Management: Controls all internal processes and the communication with the 5GMSd-aware application. In particular this includes the handling of service descriptions and operation points.
· MPD Processing: parses and processes the MPD and extracts the relevant information.
· Adaptation Set Selection: selects the Adaptation Set based on user, application and/or device capability information. Information provided through M7d may be used.
· ABR Controller and Dynamic Switching: runs adaptive bit rate logic and triggers adaptive switching of Representations. Information provided to the DASH client through M7d may be used.
· Throughput Estimation: estimates the throughput from the 5GMSd Application Server.
· Metrics Logging: logs relevant low-level metrics and provides those to the metrics aggregation and reporting functions in the Media Session Handler.
· Media Playback Management and Protection Controller: manages the media playback by moving downloaded information into media playback platform and also addresses handling of protection and DRM related information.
· Media Playback and Content Decryption Platform: plays back CMAF-based media content according to the playback requirements in TS 26.511. It also provides status information as well as events that maybe be provided through M7d.
· Event Processing: Processes DASH events and provides information to application as defined in TS 26.247 [4].



Figure 13.2.1-1: DASH Client Architecture
This clause focuses on Media Player related communication through M7d. In particular, the following aspects of M7d are defined:
1) Methods to interact with the Media Player are defined in clause 13.2.3.
2) Notification and Error Events are defined in clause 13.2.4.
3) Configuration and Settings APIs are defined in clause 13.2.5.
4) Status Information API is defined in clause 13.2.6.
The communication to the media playback platform is defined through the details in TS 26.511 [35].
A 5GMSd client for DASH distribution shall support the APIs defined in this clause 13.
NOTE:	The initial APIs have largely been designed based on the dash.js APIs documented here: http://cdn.dashjs.org/latest/jsdoc.
NEXT CHANGE
Annex C (normative)
OpenAPI representation of the 5GMSA HTTP REST APIs
C.1	General
This Aannex is based on the OpenAPI 3.0.0 specification [23] and provides corresponding representations of all APIs defined in the present specification.
NOTE 1:	An OpenAPIs representation embeds JSON Schema representations of HTTP message bodies.
This Aannex shall take precedence when being discrepant to other parts of the specification with respect to the encoding of information elements and methods within the API(s).
NOTE 2:	The semantics and procedures, as well as conditions, e.g. for the applicability and allowed combinations of attributes or values, not expressed in the OpenAPI definitions but defined in other parts of the specification also apply.
C.2		Data Types applicable to several APIs
For the purpose of referencing entities defined in this clause, it shall be assumed that the OpenAPI definitions below are contained in a physical file named "TS26512_CommonData.yaml".
	openapi: 3.0.0
info:
  title: 5GMS Common Data Types
  version: 1.0.0
  description: |
    5GMS Common Data Types
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: 5GMS Common Data Types
    description: '5G Media Streaming: Common Data Types'
externalDocs:
  description: 'TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
paths: {}
components:
  schemas:
    #################################
    # Clause 6.4.2: Simple data types
    #################################
    ResourceId:
      type: string
      description: String chosen by the 5GMS AF to serve as an identifier in a resource URI.
    Percentage:
      type: number
      minimum: 0.0
      maximum: 100.0
    #DurationSec is defined in TS29571_CommonData
    #DateTime is defined in TS29571_CommonData
    #Uri is defined in TS29571_CommonData
    Url:
      type: string
      format: uri
      description: Uniform Resource Locator, comforming with the URI Generic Syntax specified in IETF RFC 3986.
 
    #####################################
    # Clause 6.4.3: Structured data types
    #####################################
    IpPacketFilterSet:
      type: object
      required:
        - direction
      properties:
        srcIp:
          type: string
        dstIp:
          type: string
        protocol:
          type: integer
        srcPort:
          type: integer
        dstPort:
          type: integer
        toSTc:
          type: string
        flowLabel:
          type: integer
        spi:
          type: integer
        direction:
          type: string

    ServiceDataFlowDescription:
      type: object
      properties:
        flowDescription:
          $ref: '#/components/schemas/IpPacketFilterSet'
        domainName:
          type: string

    M5QoSSpecification:
      type: object
      required:
        - marBwDlBitRate
        - marBwUlBitRate
        - mirBwDlBitRate
        - mirBwUlBitRate
      properties:
        marBwDlBitRate:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        marBwUlBitRate:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        minDesBwDlBitRate:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        minDesBwUlBitRate:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        mirBwDlBitRate:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        mirBwUlBitRate:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        desLatency:
          type: integer
          minimum: 0
        desLoss:
          type: integer
          minimum: 0

    M1QoSSpecification:
      type: object
      properties:
        qosReference:
          type: string
        maxBtrUl:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        maxBtrDl:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        maxAuthBtrUl:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        maxAuthBtrDl:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        defPacketLossRateDl:
          type: integer
          minimum: 0
        defPacketLossRateUl:
          type: integer
          minimum: 0

    ChargingSpecification:
      type: object
      properties:
        sponId:
          type: string
        sponStatus:
          $ref: 'TS29514_Npcf_PolicyAuthorization.yaml#/components/schemas/SponsoringStatus'
        gpsi:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'

    TypedLocation:
      type: object
      required:
        - locationIdentifierType
        - location
      properties:
        locationIdentifierType:
          $ref: '#/components/schemas/CellIdentifierType'
        location:
          type: string

    OperationSuccessResponse:
      type: object
      required:
      - success
      properties:
        success:
          type: boolean
        reason:
          type: string

    CellIdentifierType:
      anyOf:
        - type: string
          enum: [CGI, ECGI, NCGI]
        - type: string
          description: >
            This string provides forward-compatibility with future
            extensions to the enumeration but is not used to encode
            content defined in the present version of this API.

    SdfMethod:
      anyOf:
        - type: string
          enum: [5_TUPLE, 2_TUPLE, TYPE_OF_SERVICE_MARKING, FLOW_LABEL, DOMAIN_NAME]
        - type: string
          description: >
            This string provides forward-compatibility with future
            extensions to the enumeration but is not used to encode
            content defined in the present version of this API.

    ProvisioningSessionType:
      anyOf:
        - type: string
          enum: [DOWNLINK, UPLINK]
        - type: string
          description: >
            This string provides forward-compatibility with future
            extensions to the enumeration but is not used to encode
            content defined in the present version of this API.



C.3	OpenAPI representation of the M1 APIs
C.3.1	M1_Provisioning Sessions API
	openapi: 3.0.0
info:
  title: M1_ProvisioningSessions
  version: 1.0.0
  description: |
    5GMS AF M1 Provisioning Sessions API
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M1_ProvisioningSessions
    description: '5G Media Streaming: Provisioning (M1) APIs: Provisioning Sessions'
externalDocs:
  description: 'TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m1/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: See 3GPP TS 29.512 clause 6.1.
paths:
  /provisioning-sessions:
    post:
      operationId: createProvisioningSession
      summary: 'Create a new Provisioning Session'
      responses:
        '201':
          description: 'Provisioning Session Created'
          headers:
            Location:
              description: 'URL including the resource identifier of the newly created Provisioning Session.'
              required: true
              schema:
                $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ProvisioningSession'
  /provisioning-sessions/{provisioningSessionId}:
    parameters:
        - name: provisioningSessionId
          in: path
          required: true
          schema:
            $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
          description: 'The resource identifier of an existing Provisioning Session.'
    get:
      operationId: getProvisioningSessionById
      summary: 'Retrieve an existing Provisioning Session'
      responses:
        '200':
          description: 'Success'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ProvisioningSession'
    delete:
      operationId: destroyProvisioningSession
      summary: 'Destroy an existing Provisioning Session'
      responses:
        '204':
          description: 'Provisioning Session Destroyed'
          # No Content
components:
  schemas:
    ProvisioningSession:
      type: object
      description: "A representation of a Provisioning Session."
      required:
        - provisioningSessionId
        - provisioningSessionType
        - contentProtocols
      properties:
        provisioningSessionId:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        provisioningSessionType:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ProvisioningSessionType'
        aspId:
          $ref: 'TS29514_Npcf_PolicyAuthorization.yaml#/components/schemas/AspId'
        serverCertificateIds:
          type: array
          items:
            $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
          minItems: 1
        contentPreparationTemplateIds:
          type: array
          items:
            $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
          minItems: 1
        metricsReportingConfigurationIds:
          type: array
          items:
            $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
          minItems: 1
        policyTemplateIds:
          type: array
          items:
            $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
          minItems: 1



C.3.2	M1_Server Certificates Provisioning API
	openapi: 3.0.0
info:
  title: M1_ServerCertificatesProvisioning
  version: 1.0.0
  description: |
    5GMS AF M1 Server Certificates Provisioning API
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M1_ServerCertificatesProvisioning
    description: '5G Media Streaming: Provisioning (M1) APIs: Server Certificates Provisioning'
externalDocs:
  description: 'TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m1/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: See 3GPP TS 29.512 clause 6.1.
paths:
  /provisioning-sessions/{provisioningSessionId}/certificates:
    parameters:
      - name: provisioningSessionId
        in: path
        required: true
        schema:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: The resource identifier of an existing Provisioning Session.'
    post:
      operationId: createOrReserveServerCertificate
      summary: 'Create or reserve a Service Certificate resource'
      description: 'Without the optional csr query parameter, an X.509 certificate is generated and this is returned. If the csr query parameter is present, a Certificate Signing Request is instead generated and returned, allowing the X.509 certificate to be generated by the invoker and later uploaded.'
      parameters:
        - in: query
          name: csr
          schema: 
            type: string
          description: 'When present, return a Certificate Signing Request instead of generating an X.509 certificate'
      responses:
        '200':
          description: 'Server Certificate Created'
          headers:
            Location: 
              description: 'URL of the newly created Server Certificate resource'
              required: true
              schema:
                $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
          content:
            'application/x-pem-file':
              schema:
                type: string
  
  /provisioning-sessions/{provisioningSessionId}/certificates/{certificateId}:
    parameters:
      - name: provisioningSessionId
        in: path
        required: true
        schema:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: The resource identifier of an existing Provisioning Session.'
      - name: certificateId
        in: path
        required: true
        schema:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of an existing Server Certificate'
    put:
      operationId: uploadServerCertificate
      summary: "Upload the X.509 certificate for a previously reserved Server Certificate resource"
      requestBody:
        required: true
        content:
          application/x-pem-file:
            schema:
              type: string
      responses:
        '204':
          description: 'Server Certificate Updated'
    get:
      operationId: retrieveServerCertificate
      summary: 'Retrieve the X.509 certificate representation of the specified Server Certificate resource'
      responses:
        '200':
          description: 'Success'
          content:
            'application/x-pem-file':
              schema:
                type: string
        '204':
          description: 'Awaiting Upload'
        '404':
          description: 'Not Found'
    delete:
      operationId: destroyServerCertificate
      summary: 'Destroy an existing Server Certificate resource'
      responses:
        '204':
          description: 'Server Certificate Destroyed'



C.3.3	M1_Content Preparation Templates Provisioning API
	openapi: 3.0.0
info:
  title: M1_ContentPreparationTemplatesProvisioning
  version: 1.0.0
  description: |
    5GMS AF M1 Content Preparation Templates Provisioning API
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M1_ContentPreparationTemplatesProvisioning
    description: '5G Media Streaming: Provisioning (M1) APIs: Content Preparation Templates Provisioning'
externalDocs:
  description: 'TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m1/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: See 3GPP TS 29.512 clause 6.1.
paths:
  /provisioning-sessions/{provisioningSessionId}/content-preparation-templates:
    parameters:
      - name: provisioningSessionId
        in: path
        required: true
        schema: 
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of an existing Provisioning Session.'
    post:
      operationId: createContentPreparationTemplate
      summary: 'Create (and optionally upload) a new Content Preparation Template for the specified Provisioning Session'
      requestBody:
        description: 'A Content Preparation Template of any type'
        required: true
        content:
          '*/*':
            schema:
              type: string
      responses:
        '201':
          description: 'Content Preparation Template Created'
          headers:
            Location:
              description: 'URL of the newly created Content Preparation Template.'
              required: true
              schema:
                $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
  /provisioning-sessions/{provisioningSessionId}/content-preparation-templates/{contentPreparationTemplateId}:
    parameters:
      - name: provisioningSessionId
        in: path
        required: true
        schema: 
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of an existing Provisioning Session.'
      - name: contentPreparationTemplateId
        in: path
        required: true
        schema: 
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of an existing Content Preparation Template.'
    get:
      operationId: retrieveContentPreparationTemplate
      summary: 'Retrieve the specified Content Preparation Template of the specified Provisioning Session'
      responses:
        '200':
          description: 'Success'
          content:
            '*/*':
              schema:
                type: string
    put:
      operationId: updateContentPreparationTemplate
      summary: 'Update the specified Content Preparation Template for the specified Provisioning Session'
      requestBody:
        description: 'A Content Preparation Template of any type'
        required: true
        content:
          '*/*':
            schema:
              type: string
      responses:
        '204':
          description: 'Updated Content Preparation Template'
        '404':
          description: 'Not Found'
    patch:
      operationId: patchContentPreparationTemplate
      summary: 'Patch the specified Content Preparation Template for the specified Provisioning Session'
      requestBody:
        description: 'A Content Preparation Template patch of any type'
        required: true
        content:
          application/merge-patch+json:
            schema:
              type: string
          application/json-patch+json:
            schema:
              type: string
      responses:
        '200':
          description: 'Patched Content Preparation Templates'
          content:
            '*/*':
              schema:
                type: string
        '404':
          description: 'Not Found'
    delete:
      operationId: destroyContentPreparationTemplate
      summary: 'Destroy the specified Content Preparation Template of the specified Provisioning Session'
      responses:
        '204':
          description: 'Destroyed Content Preparation Template'
        '404':
          description: 'Not Found'



C.3.4	M1_Content Protocols Discovery API
	openapi: 3.0.0
info:
  title: M1_ContentProtocolsDiscovery
  version: 1.0.0
  description: |
    5GMS AF M1 Content Protocols Discovery API
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M1_ContentDiscovery
    description: '5G Media Streaming: Provisioning (M1) APIs: Content Protocols Discovery'
externalDocs:
  description: 'TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m1/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: See 3GPP TS 29.512 clause 6.1.
paths:
  /provisioning-sessions/{provisioningSessionId}/protocols:
    parameters:
      - name: provisioningSessionId
        in: path
        required: true
        schema: 
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of an existing Provisioning Session.'
    get:
      operationId: retrieveContentProtocols
      summary: 'Retrieve the set of Content Protocols supported by the specified Provisioning Session'
      responses:
        '200':
          description: 'Success'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ContentProtocols'
components:
  schemas:
    ContentProtocolDescriptor:
      type: object
      required:
        - termIdentifier
      properties:
        termIdentifier:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        descriptionLocator:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
    ContentProtocols:
      type: object
      properties:
        downlinkIngestProtocols:
          type: array
          items:
            $ref: '#/components/schemas/ContentProtocolDescriptor'
          minItems: 1
        uplinkEgestProtocols:
          type: array
          items:
            $ref: '#/components/schemas/ContentProtocolDescriptor'
          minItems: 1
        geoFencingLocatorTypes:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
          minItems: 1



C.3.5	M1_Content HostingProvisionng Configuration API
	openapi: 3.0.0
info:
  title: M1_ContentHostingProvisioning
  version: 1.0.0
  description: |
    5GMS AF M1 Content Hosting Provisioning API
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M1_ContentHostingProvisioning
    description: '5G Media Streaming: Provisioning (M1) APIs: Content Hosting Provisioning'
externalDocs:
  description: 'TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m1/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: See 3GPP TS 29.512 clause 6.1.
paths:
  /provisioning-sessions/{provisioningSessionId}/content-hosting-configuration:
    parameters:
      - name: provisioningSessionId
        in: path
        required: true
        schema:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of an existing Provisioning Session.'
    post:
      operationId: createContentHostingConfiguration
      summary: 'Create (and optionally upload) the Content Hosting Configuration for the specified Provisioning Session'
      requestBody:
        description: 'A JSON representation of a Content Hosting Configuration'
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/ContentHostingConfiguration'
      responses:
        '201':
          description: 'Content Hosting Configuration Created'
          headers:
            Location:
              description: 'URL of the newly created Content Hosting Configuration (same as request URL).'
              required: true
              schema:
                $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
    get:
      operationId: retrieveContentHostingConfiguration
      summary: 'Retrieve the Content Hosting Configuration of the specified Provisioning Session'
      responses:
        '200':
          description: 'Success'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ContentHostingConfiguration'
        '404':
          description: 'Not Found'
    put:
      operationId: updateContentHostingConfiguration
      summary: 'Update the Content Hosting Configuration for the specified Provisioning Session'
      requestBody:
        description: 'A JSON representation of a Content Hosting Configuration'
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/ContentHostingConfiguration'
      responses:
        '204':
          description: 'Updated Content Hosting Configuration'
        '404':
          description: 'Not Found'
    patch:
      operationId: patchContentHostingConfiguration
      summary: 'Patch the Content Hosting Configuration for the specified Provisioning Session'
      requestBody:
        description: 'A JSON representation of a Content Hosting Configuration'
        required: true
        content:
          application/merge-patch+json:
            schema:
              $ref: '#/components/schemas/ContentHostingConfiguration'
          application/json-patch+json:
            schema:
              $ref: '#/components/schemas/ContentHostingConfiguration'
      responses:
        '200':
          description: 'Patched Content Hosting Configuration'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ContentHostingConfiguration'
        '404':
          description: 'Not Found'
    delete:
      operationId: destroyContentHostingConfiguration
      summary: 'Destroy the current Content Hosting Configuration of the specified Provisioning Session'
      responses:
        '204':
          description: 'Destroyed Content Hosting Configuration'
        '404':
          description: 'Not Found'
          
  /provisioning-sessions/{provisioningSessionId}/content-hosting-configuration/purge:
    parameters:
        - name: provisioningSessionId
          in: path
          required: true
          schema:
            $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
          description: A unique identifier of the Provisioning
    post:
      operationId: purgeContentHostingCache
      summary: 'Purge the content of the cache for the Content Hosting Configuration of the specified Provisioning Session'
      requestBody:
        description: 'The regular expression pattern for resources to purge from the cache'
        required: true
        content:
          application/x-www-form-urlencoded:
            schema:
              properties:
                pattern: 
                  description: 'Keyword'
                  type: string
                value:
                  description: 'The regular expression'
                  type: string
      responses:
        '200':
          description: 'Content Purged'
components:
  schemas:
    IngestConfiguration:
      type: object
      properties:
        path:
          type: string
        pull:
          type: boolean
        protocol:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        entryPoint:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
    PathRewriteRule:
      type: object
      required:
        - requestPattern
        - mappedPath
      properties:
        requestPattern:
          type: string
        mappedPath:
          type: string
    CachingConfiguration:
      type: object
      properties:
        urlPatternFilter:
          type: string
        CachingDirectives:
          type: object
          required:
            - urlPatternFilter
            - noCache
          properties:
            statusCodeFilters:
              type: array
              items:
                type: integer
            noCache:
              type: boolean
            maxAge:
              type: integer
              format: int32
    DistributionConfiguration:
      type: object
      required:
        - canonicalDomainName
        - domainNameAlias
      properties:
        contentPreparationTemplateId:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        canonicalDomainName:
          type: string
        domainNameAlias:
          type: string
        pathRewriteRules:
          type: array
          items:
            $ref: '#/components/schemas/PathRewriteRule'
        cachingConfigurations:
          type: array
          items:
            $ref: '#/components/schemas/CachingConfiguration'
        GeoFencing:
          type: object
          required:
            - locatorType
            - locators
          properties:
            locatorType:
              $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
            locators:
              type: array
              items: 
                type: string
                description: 'Format of individual locators depends on the locatorType.'
              minItems: 1
        UrlSignature:
          type: object
          required:
            - urlPattern
            - tokenName
            - passphraseName
            - passphrase
            - tokenExpiryName
            - useIPAddress
          properties:
            urlPattern:
              type: string
            tokenName:
              type: string
            passphraseName:
              type: string
            passphrase:
              type: string
            tokenExpiryName:
              type: string
            useIPAddress:
              type: boolean
            ipAddressName:
              type: string
        certificateId:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
    # Schema for the resource itself
    ContentHostingConfiguration:
      type: object
      required:
        - name
        - ingestConfiguration
        - distributionConfigurations
      properties:
        name:
          type: string
        ingestConfiguration:
          $ref: '#/components/schemas/IngestConfiguration'
        distributionConfigurations:
          type: array
          items:
            $ref: '#/components/schemas/DistributionConfiguration'



C.3.6	M1_Consumption Reporting Provisioning API
	openapi: 3.0.0
info:
  title: M1_ConsumptionReportingProvisioning
  version: 1.0.0
  description: |
    5GMS AF M1 Consumption Reporting Provisioning API
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M1_ConsumptionReportingProvisioning
    description: '5G Media Streaming: Provisioning (M1) APIs: Consumption Reporting Provisioning'
externalDocs:
  description: 'TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m1/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: See 3GPP TS 29.512 clause 6.1.
paths:
  /provisioning-sessions/{provisioningSessionId}/consumption-reporting-configuration:
    parameters:
      - name: provisioningSessionId
        in: path
        required: true
        schema: 
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of an existing Provisioning Session.'
    post:
      operationId: activateConsumptionReporting
      summary: 'Activate the consumption reporting procedure for the specified Provisioning Session by providing the Consumption Reporting Configuration'
      requestBody:
        description: 'A JSON representation of a Consumption Reporting Configuration'
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/ConsumptionReportingConfiguration'
      responses:
        '201':
          description: 'Consumption Reporting Configuration Created'
          headers:
            Location:
              description: 'URL of the newly created Consumption Reporting Configuration (same as request URL).'
              required: true
              schema:
                $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
    get:
      operationId: retrieveConsumptionReportingConfiguration
      summary: 'Retrieve the Consumption Reporting Configuration of the specified Provisioning Session'
      responses:
        '200':
          description: 'Success'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ConsumptionReportingConfiguration'
    put:
      operationId: updateConsumptionReportingConfiguration
      summary: 'Update the Consumption Reporting Configuration for the specified Provisioning Session'
      requestBody:
        description: 'A JSON representation of a Consumption Reporting Configuration'
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/ConsumptionReportingConfiguration'
      responses:
        '204':
          description: 'Updated Consumption Reporting Configuration'
        '404':
          description: 'Not Found'
    patch:
      operationId: patchConsumptionReportingConfiguration
      summary: 'Patch the Consumption Reporting Configuration for the specified Provisioning Session'
      requestBody:
        description: 'A JSON representation of a Consumption Reporting Configuration'
        required: true
        content:
          application/merge-patch+json:
            schema:
              $ref: '#/components/schemas/ConsumptionReportingConfiguration'
          application/json-patch+json:
            schema:
              $ref: '#/components/schemas/ConsumptionReportingConfiguration'
      responses:
        '200':
          description: 'Patched Consumption Reporting Configuration'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ConsumptionReportingConfiguration'
        '404':
          description: 'Not Found'
    delete:
      operationId: destroyConsumptionReportingConfiguration
      summary: 'Destroy the current Consumption Reporting Configuration of the specified Provisioning Session'
      responses:
        '204':
          description: 'Destroyed Consumption Reporting Configuration'
        '404':
          description: 'Not Found'    
components:
  schemas:
    ConsumptionReportingConfiguration:
      type: object
      properties:
        reportingInterval:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        samplePercentage:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/Percentage'
        locationReporting:
          type: boolean



C.3.7	M1_Metrics Reporting Provisioning API
	openapi: 3.0.0
info:
  title: M1_MetricsReportingProvisioning
  version: 1.0.0
  description: |
    5GMS AF M1 Metrics Reporting Provisioning API
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M1_MetricsReportingProvisioning
    description: '5G Media Streaming: Provisioning (M1) APIs: Metrics Reporting Provisioning'
externalDocs:
  description: 'TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m1/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: See 3GPP TS 29.512 clause 6.1.
paths:
  /provisioning-sessions/{provisioningSessionId}/metrics-reporting-configurations:
    parameters:
      - name: provisioningSessionId
        in: path
        required: true
        schema: 
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of an existing Provisioning Session.'
    post:
      operationId: activateMetricsReporting
      summary: 'Activate the Metrics reporting procedure for the specified Provisioning Session by providing the Metrics Reporting Configuration'
      requestBody:
        description: 'A JSON representation of a Metrics Reporting Configuration'
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/MetricsReportingConfiguration'
      responses:
        '201':
          description: 'Metrics Reporting Configuration Created'
          headers:
            Location:
              description: 'URL of the newly created Metrics Reporting Configuration (same as request URL).'
              required: true
              schema:
                $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
  /provisioning-sessions/{provisioningSessionId}/metrics-reporting-configurations/{metricsReportingConfigurationId}:
    parameters:
      - name: provisioningSessionId
        in: path
        required: true
        schema: 
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of an existing Provisioning Session.'
      - name: metricsReportingConfigurationId
        in: path
        required: true
        schema: 
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of a Metrics Reporting Configuration.'
    get:
      operationId: retrieveMetricsReportingConfiguration
      summary: 'Retrieve the specified Metrics Reporting Configuration of the specified Provisioning Session'
      responses:
        '200':
          description: 'Success'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/MetricsReportingConfiguration'
    put:
      operationId: updateMetricsReportingConfiguration
      summary: 'Update the specified Metrics Reporting Configuration for the specified Provisioning Session'
      requestBody:
        description: 'A JSON representation of a Metrics Reporting Configuration'
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/MetricsReportingConfiguration'
      responses:
        '204':
          description: 'Updated Metrics Reporting Configuration'
        '404':
          description: 'Not Found'
    patch:
      operationId: patchMetricsReportingConfiguration
      summary: 'Patch the specified Metrics Reporting Configuration for the specified Provisioning Session'
      requestBody:
        description: 'A JSON representation of a Metrics Reporting Configuration'
        required: true
        content:
          application/merge-patch+json:
            schema:
              $ref: '#/components/schemas/MetricsReportingConfiguration'
          application/json-patch+json:
            schema:
              $ref: '#/components/schemas/MetricsReportingConfiguration'
      responses:
        '200':
          description: 'Patched Metrics Reporting Configuration'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/MetricsReportingConfiguration'
        '404':
          description: 'Not Found'
    delete:
      operationId: destroyMetricsReportingConfiguration
      summary: 'Destroy the specified Metrics Reporting Configuration of the specified Provisioning Session'
      responses:
        '204':
          description: 'Destroyed Metrics Reporting Configuration'
        '404':
          description: 'Not Found'    
components:
  schemas:
    MetricsReportingConfiguration:
      type: object
      required:
        - metricsReportingConfigurationId
        - scheme
      properties:
        metricsReportingConfigurationId:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        scheme:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        dataNetworkName:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
        reportingInterval:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        samplePercentage:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/Percentage'
        urlFilters:
          type: array
          items:
            type: string
          minItems: 1
        metrics:
          type: array
          items:
            type: string
          minItems: 1



C.3.8	M1_Policy Templates Provisioning API
	openapi: 3.0.0
info:
  title: M1_PolicyTemplatesProvisioning
  version: 1.0.0
  description: |
    5GMS AF M1 Policy Templates Provisioning API
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M1_PolicyTemplatesProvisioning
    description: '5G Media Streaming: Provisioning (M1) APIs: Policy Templates Provisioning'
externalDocs:
  description: 'TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m1/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: See 3GPP TS 29.512 clause 6.1.
paths:
  /provisioning-sessions/{provisioningSessionId}/policy-templates:
    parameters:
      - name: provisioningSessionId
        in: path
        required: true
        schema:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of an existing Provisioning Session.'
    post:
      operationId: createPolicyTemplate
      summary: 'Create (and optionally upload) a new Policy Template'
      requestBody:
        description: 'A JSON representation of a Policy Template'
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/PolicyTemplate'
      responses:
        '201':
          description: 'Policy Template Created'
          headers:
            Location:
              description: 'URL of the newly created Policy Template resource.'
              required: true
              schema:
                $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
 
  /provisioning-sessions/{provisioningSessionId}/policy-templates/{policyTemplateId}:
    parameters:
      - name: provisioningSessionId
        in: path
        required: true
        schema:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'A unique identifier of the Provisioning Session.'
      - name: policyTemplateId
        in: path
        required: true
        schema:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'A resource identifier of a Policy Template.'
    get:
      operationId: retrievePolicyTemplate
      summary: 'Retrieve a representation of an existing Policy Template in the specified Provisioning Session'
      responses:
        '200':
          description: 'Success'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/PolicyTemplate'
        '404':
          description: 'Not Found'
    put:
      operationId: updatePolicyTemplate
      summary: 'Update a Policy Template for the specified Provisioning Session'
      requestBody:
        description: 'A JSON representation of a Policy Template'
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/PolicyTemplate'
      responses:
        '204':
          description: 'Updated Policy Template'
        '404':
          description: 'Not Found'
    patch:
      operationId: patchPolicyTemplate
      summary: 'Patch the Policy Template for the specified Provisioning Session'
      requestBody:
        description: 'A JSON representation of a Policy Template'
        required: true
        content:
          application/merge-patch+json:
            schema:
              $ref: '#/components/schemas/PolicyTemplate'
          application/json-patch+json:
            schema:
              $ref: '#/components/schemas/PolicyTemplate'
      responses:
        '200':
          description: 'Patched Content Hosting Configuration'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/PolicyTemplate'
        '404':
          description: 'Not Found'
    delete: 
      operationId: destroyPolicyTemplate
      responses:
        '204':
          description: 'Destroyed Policy Template'
        '404':
          description: 'Not Found'
components:
  schemas:
    PolicyTemplate:
      type: object
      required:
        - policyTemplateId
        - state
        - apiEndPoint
        - apiType
        - externalReference
        - ApplicationSessionContext
      properties:
        policyTemplateId:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        state:
          anyOf:
          - type: string
            enum: [PENDING, INVALID, READY, SUSPENDED]
          - type: string
            description: >
              This string provides forward-compatibility with future
              extensions to the enumeration but is not used to encode
              content defined in the present version of this API.
        apiEndPoint:
          type: string
        apiType:
          anyOf:
          - type: string
            enum: [N5, N33]
          - type: string
            description: >
              This string provides forward-compatibility with future
              extensions to the enumeration but is not used to encode
              content defined in the present version of this API.
        externalReference:
          type: string
        qoSSpecification:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/M1QoSSpecification'
        ApplicationSessionContext:
          type: object
          properties:
            afAppId:
              $ref: 'TS29514_Npcf_PolicyAuthorization.yaml#/components/schemas/AfAppId'
            sliceInfo:
              $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
            dnn:
              $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
            aspId:
              $ref: 'TS29514_Npcf_PolicyAuthorization.yaml#/components/schemas/AspId'
        chargingSpecification:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ChargingSpecification'



C.4	OpenAPI representation of the M5 APIs
C.4.1	M5_Service Access Information API
	openapi: 3.0.0
info:
  title: M5_ServiceAccessInformation
  version: 1.0.0
  description: |
    5GMS AF M5 Service Access Information API
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M5_ServiceAccessInformation
    description: '5G Media Streaming: Media Session Handling (M5) APIs: Service Access Information'
externalDocs:
  description: 'TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m5/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: See 3GPP TS 29.512 clause 6.1.
paths:
  /service-access-information/{provisioningSessionId}:
    parameters:
      - name: provisioningSessionId
        description: 'The resource identifier of an existing Provisioning Session.'
        in: path
        required: true
        schema:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
    get:
      operationId: retrieveServiceAccessInformation
      summary: 'Retrieve the Service Access Information resource'
      responses:
        '200':
          description: 'Success'
          content:
            application/json:
              schema:
                  $ref: '#/components/schemas/ServiceAccessInformationResource'
        '404':
          description: 'Not Found'
components:
  schemas:
    ServerAddresses:
      type: array
      items:
        $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
      minItems: 1
    ServiceAccessInformationResource:
      type: object
      required:
      - provisioningSessionId
      - provisioningSessionType
      properties:
        provisioningSessionId:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        provisioningSessionType:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ProvisioningSessionType'
        StreamingAccess:
          type: object
          properties:
            mediaPlayerEntry:
              $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
        ClientConsumptionReportingConfiguration:
          type: object
          required:
            - serverAddresses
            - locationReporting
            - samplePercentage
          properties:
            reportingInterval:
              $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
            serverAddresses:
              $ref: '#/components/schemas/ServerAddresses'
            locationReporting:
              type: boolean
            samplePercentage:
              $ref: 'TS26512_CommonData.yaml#/components/schemas/Percentage'
        DynamicPolicyInvocationConfiguration:
          type: object
          required:
            - serverAddresses
            - validPolicyTemplateIds
            - sdfMethods
          properties: 
            serverAddresses:
              $ref: '#/components/schemas/ServerAddresses'
            validPolicyTemplateIds:
              type: array
              items: 
                $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
              minItems: 0
            sdfMethods:
              type: array
              items:
                $ref: 'TS26512_CommonData.yaml#/components/schemas/SdfMethod'
              minItems: 0
            externalReferences:
              type: array
              items:
                type: string
              minItems: 1
        ClientMetricsReportingConfiguration:
          type: array
          items:
            type: object
            required:
            - serverAddresses
            - samplePercentage
            - urlFilters
            - metrics
            properties:
              serverAddresses:
                $ref: '#/components/schemas/ServerAddresses'
              dataNetworkName:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
              reportingInterval:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
              samplePercentage:              
                $ref: 'TS26512_CommonData.yaml#/components/schemas/Percentage'
              urlFilters:
                type: array
                items:
                  type: string
                minItems: 0
              metrics:
                type: array
                items:
                  type: string
        NetworkAssistanceConfiguration:
          type: object
          required: 
            - serverAddress
          properties:
            serverAddress:
              $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'



C.4.2	M5_Consumption Reporting API
	openapi: 3.0.0
info:
  title: M5_ConsumptionReporting
  version: 1.0.0
  description: |
    5GMS AF M5 Consumption Reporting API
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M5_ConsumptionReporting
    description: '5G Media Streaming: Media Session Handling (M5) APIs: Consumption Reporting'
externalDocs:
  description: 'TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m5/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: See 3GPP TS 29.512 clause 6.1.
paths:
  /consumption-reporting/{aspId}:
    parameters:
      - name: aspId
        in: path
        required: true
        schema:
          $ref: 'TS29514_Npcf_PolicyAuthorization.yaml#/components/schemas/AspId'
        description: 'See 3GPP TS 26.512 clause 11.3.2.'
    post:
      operationId: submitConsumptionReport
      summary: 'Submit a Consumption Report'
      requestBody:
        description: 'A Consumption Report'
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/ConsumptionReport'
      responses:
        '204':
          description: 'Consumption Report Accepted'
        '400':
          description: 'Bad Request'
        '415':
          description: 'Unsupported Media Type'
components:
  schemas:
    ConsumptionReport:
      type: object
      required:
        - mediaPlayerEntry
        - reportingClientId
        - consumptionReportingUnits
      properties:
        mediaPlayerEntry:
          type: string
        reportingClientId:
          type: string
        consumptionReportingUnits:
          type: array
          items: 
            $ref: '#/components/schemas/ConsumptionReportingUnit'
    ConsumptionReportingUnit:
      type: object
      required:
        - mediaConsumed
        - startTime
        - duration
      properties:
        mediaConsumed:
          type: string
        startTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        duration:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        locations:
          type: array
          items:
            $ref: 'TS26512_CommonData.yaml#/components/schemas/TypedLocation'
          minItems: 1



C.4.3	M5_Metrics Reporting API
	openapi: 3.0.0
info:
  title: M5_MetricsReporting
  version: 1.0.0
  description: |
    5GMS AF M5 Metrics Reporting API
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M5_ConsumptionReporting
    description: '5G Media Streaming: Media Session Handling (M5) APIs: Metrics Reporting'
externalDocs:
  description: 'TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m5/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: See 3GPP TS 29.512 clause 6.1.
paths:
  /metrics-reporting/{provisioningSessionId}/{metricsReportingConfigurationId}:
    parameters:
      - name: provisioningSessionId
        in: path
        required: true
        schema:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of an existing Provisioning Session.'
      - name: metricsReportingConfigurationId
        in: path
        required: true
        schema:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        description: 'The resource identifier of a Metrics Configuration in the specified Provisioning Session.'
    post:
      operationId: submitMetricsReport
      summary: 'Submit a Metrics Report'
      requestBody:
        description: 'A Metrics Report'
        required: true
        content:
          application/3gpdash-qoe-report+xml:
            schema:
              type: string
              format: xml
          application/*:
            schema:
              type: string
      responses:
        '204':
          description: 'Metrics Report Accepted'
        '400':
          description: 'Bad Request'
        '415':
          description: 'Unsupported Media Type'



C.4.4	M5_Dynamic Policies API
	openapi: 3.0.0
info:
  title: M5_DynamicPolicies
  version: 1.0.0
  description: |
    5GMS AF M5 Dynamic Policy API
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M5_DynamicPolicies
    description: '5G Media Streaming: Media Session Handling (M5) APIs: Dynamic Policies'
externalDocs:
  description: 'TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols'
  url: 'https://www.3gpp.org/ftp/Specs/archive/26_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m5/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: See 3GPP TS 29.512 clause 6.1.
paths:
  /dynamic-policies:
    post:
      operationId: createDynamicPolicy
      summary: 'Create (and optionally upload) a new Dynamic Policy resource'
      requestBody:
        description: 'An optional JSON representation of a Dynamic Policy resource'
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/DynamicPolicy'
      responses:
        '201':
          description: 'Created Dynamic Policy Resource'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/DynamicPolicy'
          headers:
            Location:
              description: 'The URL of the newly created Dynamic Policy resource'
              required: true
              schema:
                $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
        '400':
          description: 'Bad Request'
        '401':
          description: 'Unauthorized'
 
  /dynamic-policies/{dynamicPolicyId}:
    parameters:
      - name: dynamicPolicyId
        description: 'The resource identifier of a Dynamic Policy resource'
        in: path
        required: true
        schema:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
    get:
      operationId: retrieveDynamicPolicy
      summary: 'Retrieve an existing Dynamic Policy resource'
      responses:
        '200':
          description: 'Success'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/DynamicPolicy'
        '400':
          description: 'Bad Request'
        '401':
          description: 'Unauthorized'
        '404':
          description: 'Not Found'
    put:
      operationId: updateDynamicPolicy
      summary: 'Update an existing Dynamic Policy resource'
      requestBody:
        description: 'A replacement JSON representation of a Dynamic Policy resource'
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/DynamicPolicy'
      responses:
        '400':
          description: 'Bad Request'
        '401':
          description: 'Unauthorized'
        '404':
          description: 'Not found'
    patch:
      operationId: patchDynamicPolicy
      summary: 'Patch an existing Dynamic Policy resource'
      requestBody:
        description: 'A JSON patch to a Dynamic Policy resource'
        required: true
        content:
          application/merge-patch+json:
            schema:
              $ref: '#/components/schemas/DynamicPolicy'
          application/json-patch+json:
            schema:
              $ref: '#/components/schemas/DynamicPolicy'
      responses:
        '200':
          description: 'Patched Dynamic Policy'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/DynamicPolicy'
        '204':
          description: 'Patched Dynamic Policy'
        '400':
          description: 'Bad Request'
        '401':
          description: 'Unauthorized'
        '404':
          description: 'Not found'
    delete:
      operationId: destroyDynamicPolicy
      summary: 'Destroy an existing Dynamic Policy resource'
      responses:
        '204':
          description: 'Destroyed Dynamic Policy'
        '400':
          description: 'Bad Request'
        '401':
          description: 'Unauthorized'
        '404':
          description: 'Not Found'
components:
  schemas:
    DynamicPolicy:
      type: object
      required:
        - dynamicPolicyId
        - policyTemplateId
        - serviceDataFlowDescription
        - provisioningSessionId
      properties:
        dynamicPolicyId:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        policyTemplateId:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        serviceDataFlowDescriptions:
          type: array
          items: 
            $ref: 'TS26512_CommonData.yaml#/components/schemas/ServiceDataFlowDescription'
        provisioningSessionId:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        qosSpecification:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/M5QoSSpecification'
        enforcementMethod:
          type: string
        enforcementBitRate:
          type: integer



C.4.5	M5_Network Assistance API
	openapi: 3.0.0
info:
  title: M5_NetworkAssistance
  version: 1.0.0
  description: |
    5GMS AF M5 Network Assistance API
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
tags:
  - name: M5_NetworkAssistance
    description: '5G Media Streaming: Media Session Handling (M5) APIs: Network Assistance'
externalDocs:
  description: 3GPP TS 26.512 V16.2.0; 5G Media Streaming (5GMS); Protocols.
  url: 'http://www.3gpp.org/ftp/Specs/archive/29_series/26.512/'
servers:
  - url: '{apiRoot}/3gpp-m5/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: apiRoot as defined in subclause 4.4.1 of 3GPP TS 29.501.
paths:
  /network-assistance/:
    post:
      operationId: createNetworkAssistanceSession
      summary: 'Create a new Network Assistance Session.'
      responses:
        '201':
          description: 'Created Network Assistance Session'
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/NetworkAssistanceSession'
          headers:
            Location:
              description: 'The URL of the nely created Network Assistance Session resource'
              required: true
              schema:
                $ref: 'TS26512_CommonData.yaml#/components/schemas/Url'
        '400':
          description: 'Bad Request'
        '401':
          description: 'Unauthorized'

  /network-assistance/{naSessionId}:
    parameters:
      - name: naSessionId
        description: 'The resource identifier of an existing Network Assistance Session resource'
        in: path
        required: true
        schema:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
    get:
      operationId: retrieveNetworkAssistanceSession
      summary: 'Retrieve an existing Network Assistance Session resource'
      responses:
        '200':
          description: 'A JSON representation of a Network Assistance Session resource'
          content:
            application/json:
              schema:
                  $ref: '#/components/schemas/NetworkAssistanceSession'
        '400':
          description: 'Bad Request'
        '401':
          description: 'Unauthorized'
        '404':
          description: 'Not Found'
    put:
      operationId: updateNetworkAssistanceSession
      summary: 'Update an existing Network Assistance Session resource'
      requestBody:
        description: 'A replacement JSON representation of a Network Assistance Session resource'
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/NetworkAssistanceSession'
      responses:
        '400':
          description: 'Bad Request'
        '401':
          description: 'Unauthorized'
        '404':
          description: 'Not found'
    patch:
      operationId: patchNetworkAssistanceSession
      summary: 'Patch an existing Network Assistance Session resource'
      requestBody:
        description: 'A JSON patch to a Network Assistance Session resource'
        required: true
        content:
          application/merge-patch+json:
            schema:
              $ref: '#/components/schemas/NetworkAssistanceSession'
          application/json-patch+json:
            schema:
              $ref: '#/components/schemas/NetworkAssistanceSession'
      responses:
        '200':
          description: 'Patched Network Assistance Session'
          content:
            application/json:
              schema:
                  $ref: '#/components/schemas/NetworkAssistanceSession'
        '204':
          description: 'Patched Network Assistance Session'
        '400':
          description: 'Bad Request'
        '401':
          description: 'Unauthorized'
        '404':
          description: 'Not Found'
    delete:
      operationId: destroyNetworkAssistanceSession
      summary: 'Destroy an existing Network Assistance Session resource'
      responses:
        '204':
          description: 'Destroyed Network Assistance Session'
        '400':
          description: 'Bad Request'
        '401':
          description: 'Unauthorized'
        '404':
          description: 'Not Found'

  /network-assistance/{naSessionId}/recommendation:
    get:
      operationId: requestBitRateRecommendation
      summary: 'Obtain a bit rate recommendation for the next recommendation window'
      parameters:
        - name: naSessionId
          description: 'The resource identifier of an existing Network Assistance Session resource'
          in: path
          required: true
          schema:
            type: string
      responses:
        '200':
          description: 'Success'
          content:
            application/json:
              schema:
                  $ref: 'TS26512_CommonData.yaml#/components/schemas/M5QoSSpecification'
        '400':
          description: 'Bad Request'
        '401':
          description: 'Unauthorized'
        '404':
          description: 'Not Found'
  /network-assistance/{naSessionId}/boostRequest:
    post:
      operationId: requestDeliveryBoost
      summary: 'Request a delivery boost'
      parameters:
        - name: naSessionId
          description: 'The resource identifier of an existing Network Assistance Session resource'
          in: path
          required: true
          schema:
            type: string
      responses:
        '200':
          description: 'Delivery Boost Request Processed'
          content:
            application/json:
              schema:
                  $ref: 'TS26512_CommonData.yaml#/components/schemas/OperationSuccessResponse'
        '400':
          description: 'Bad Request'
        '401':
          description: 'Unauthorized'
        '404':
          description: 'Not Found'
components:
  schemas:
    NetworkAssistanceSession:
      type: object
      required: 
        - naSessionId
      properties:
        naSessionId:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        serviceDataFlowDescription:
          type: array
          items: 
            $ref: 'TS26512_CommonData.yaml#/components/schemas/ServiceDataFlowDescription'
          minItems: 1
        policyTemplateId:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/ResourceId'
        requestedQoS:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/M5QoSSpecification'
        recommendedQoS:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/M5QoSSpecification'
        notficationURL:
          $ref: 'TS26512_CommonData.yaml#/components/schemas/Url
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LAST CHANGE
Annex D (informative): 5GMS AF API index
Table D-1: Index of Provisioning (M1) APIs
	HTTP request path element hierarchy
	Description
	Allowed HTTP methods
	Resource structure definition clause
	OpenAPI definition clause

	
	
	Create
	Retrieve
	Update
	Destroy
	Non-RESTful operation
	
	

	provisioning-sessions
	Provisioning Sessions collection
	POST
	
	
	
	
	7.2.2
	C.3.1

	
	{provisioningSessionId}
	Provisioning Session resource
	
	GET
	
	DELETE
	
	
	

	
	
	certificates
	Server Certificates collection
	POST
	
	
	
	
	7.3.2
	C.3.2

	
	
	
	{certificateId}
	Server Certificate resource
	
	GET
	PUT
	DELETE
	
	
	

	
	
	content-preparation-templates
	Content Preparation Templates collection
	POST
	
	
	
	
	7.4.2
	C.3.3

	
	
	
	{contentPreparationTemplateId}
	Content Preparation Template resource
	
	GET
	PUT, PATCH
	DELETE
	
	
	

	
	
	content-protocols-discovery
	Content Protocols resource
	
	GET
	
	
	
	7.5.2
	C.3.4

	
	
	content-hosting-configuration
	Content Hosting Configuration resource
	POST
	GET
	PUT, PATCH
	DELETE
	
	7.6.2
	C.3.5

	
	
	
	purge
	Content Hosting cache purge operation
	
	
	
	
	POST
	
	

	
	
	consumption-reporting-configuration
	Consumption Reporting Configuration resource
	POST
	GET
	PUT, PATCH
	DELETE
	
	7.7.2
	C.3.6

	
	
	metrics-reporting-configuration
	Metrics Reporting Configuration collection
	POST
	
	
	
	
	7.8.2
	C.3.7

	
	
	
	{metricsReportingConfigurationId}
	Metrics Reporting Configuration resource
	
	GET
	PUT, PATCH
	DELETE
	
	
	

	
	
	policy-templates
	Policy Templates collection
	POST
	
	
	
	
	7.9.2
	C.3.8

	
	
	
	{policyTemplateId}
	Policy Template resource
	
	GET
	PUT, PATCH
	DELETE
	
	
	


Table D‑2: Index of Media Session Handling (M5) APIs
	HTTP request path element hierarchy
	Description
	Allowed HTTP methods
	Resource structure definition clause
	OpenAPI definition clause

	
	
	Create
	Retrieve
	Update
	Destroy
	Non-RESTful operation
	
	

	service-access-information
	Service Access Information collection
	
	
	
	
	
	11.2.2
	C.4.1

	
	{provisioningSessionId}
	Service Access Information resource
	
	GET
	
	
	
	
	

	consumption-reporting
	Consumption Reporting collection
	
	
	
	
	
	11.3.2
	C.4.2

	
	{aspId}
	Consumption Reporting operation
	
	
	
	
	POST
	
	

	metrics-reporting
	Metrics Reporting collection
	
	
	
	
	
	11.4.2
	C.4.3

	
	{provisioningSessionId}
	Metrics Reporting Configurations collection
	
	
	
	
	
	
	

	
	
	{metricsReportingConfgurationId}
	Metrics Reporting operation
	
	
	
	
	POST
	
	

	dynamic-policies
	Dynamic Policies collection
	POST
	
	
	
	
	11.5.2
	C.4.4

	
	{dynamicPolicyId}
	Dynamic Policy resource
	
	GET
	PUT, PATCH
	DELETE
	
	
	

	network-assistance
	Network Assistance Sessions collection
	POST
	
	
	
	
	11.6.2
	C.4.5

	
	{naSessionId}
	Network Assistance Session resource
	
	GET
	PUT, PATCH
	DELETE
	
	
	

	
	
	recommendation
	Bit rate recommendation request operation
	
	
	
	
	GET
	
	

	
	
	boostRequest
	Delivery boost request operation
	
	
	
	
	POST
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