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CHANGE 1: Clearer abstract for the feature
4.2
APIs relevant to Downlink Streaming

Table 4.2‑1 below summarises the APIs used to provision and use the various downlink streaming features specified in TS 26.501 [2].

Table 4.2‑1: Summary of APIs relevant to downlink streaming features

	5GMSd feature
	Abstract
	Relevant APIs

	
	
	Interface
	API name
	Clause

	Content Hosting
	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 Processing Templates Provisioning API
	7.4

	
	
	
	Ingest Protocols API
	7.5

	
	
	
	Content Hosting Provisioning API
	7.6

	
	
	M2d
	
	

	
	
	M4d
	DASH (TS 26.247) or 3GP (TS 26.244)
	

	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
	

	
	
	M5d
	Service Access Information API
	11.2

	
	
	
	Metrics Reporting API
	11.3

	Consumption Reporting
	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
	

	
	
	M5d
	Service Access Information API
	11.2

	
	
	
	Consumption Reporting API
	11.4

	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
	

	
	
	M5d
	Service Access Information API
	11.2

	
	
	
	Dynamic Policies API
	11.5

	Network Assistance
	
The 5GMSd client requests bitrate recommendations and delivery boosts from the 5GMSd AF
	M5d
	Service Access Information API
	11.2

	
	
	
	Network Assistance API
	11.6


END OF CHANGE 1

CHANGE 2: Basic description of the procedures
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 resource and provides information such as a nominal time period (recommendation window) for which a bit rate recommendation is sought, an optional set of usable bit rate values and optional flow identifications. The information is used by the Network Assistance function to recommend a bit rate to the 5GMSd Client. 
In the case of DASH, the 5GMSd Client determines the values for the usable bit rates from the DASH MPD by creating reasonable representation combinations with media components from different adaptation sets. The choice of usable bit rates among these may be restricted by the QoS policy operational range currently in force.
The 5GMSd client may also request a delivery boost to be provided during the indicated nominal time period.

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.

END OF CHANGE 2
CHANGE 3: Service Access Information resource type definition
11.2.3
Data model

11.2.3.1
ServiceAccessInformation resource type

The data model for the ServiceAccessInformation resource is specified in Table 11.2.3.1-1 below:

Table 11.2.3.1‑1: Definition of ServiceAccessInformation resource

	Property name
	Type
	Cardinality
	Description

	provisioningSessionId
	String
	1..1
	Unique identification of the M1d Provisioning Session.

	StreamingAccess
	Object
	0..1
	

	mediaPlayerEntry
	URL String
	1..1
	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
	

	reportingInterval
	DurationSec
	0..1
	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 streaming session has ended.

	serverAddresses
	Array(URL String)
	1..1
	A list of 5GMSd AF addresses (URLs) where the consumption reporting messages are sent by the Media Session Handler.

(Opaque URL, following the 5GMS URL format.)

	locationReporting
	Boolean
	1..1
	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
	The percentage of streaming sessions that shall send consumption reports, expressed as a floating point value between 0.0 and 100.0.

	DynamicPolicyInvocationConfiguration
	Object
	0..1
	

	serverAddresses
	Array(URL String)
	1..N
	A list of 5GMSd AF addresses (URLs) which offer the APIs for dynamic policy invocation sent by the Media Session Handler.

(Opaque URL, following the 5GMS URL format.)

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

	ClientMetricsReportingConfiguration
	Object
	0..1
	

	serverAddresses
	Array(URL String)
	1..N
	A list of 5GMSd AF addresses to which metrics reports shall be sent.

(Opaque URL, following the 5GMS URL format.)

	dataNetworkName
	String
	0..1
	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
	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 streaming session has ended.

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

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

	NetworkAssistanceConfiguration
	Object
	0..1
	

	serverAddress
	URL String
	1..1
	5GMSd AF address that offers the APIs for 5GMSd AF-based Network Assistance, accessed by the 5GMSd Media Session Handler. This address shall be an 
opaque URL, following the 5GMS URL format.


END OF CHANGE 3

CHANGE 4: AF-based Network Assistance API specification
11.6
Network
 Assistance API

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 used to obtain bit rate recommendations and to issue delivery boost requests during the ongoing media streaming session.
11.6.2
Resource structure

The Network Assistance API is accessible through this URL path:

{apiRoot}/3gpp‑m5d-network-assistance/v1/{apiSpecificResourceUriPart}
The supported operations and the corresponding HTTP methods are listed in table 11.6.2/1 below.

Table 11.6.2-1: Network Assistance API operations and HTTP methods
	Operation
	{apiSpecificResourceUriPart}
	Allowed HTTP method(s)
	Description

	Create a new Network Assistance Session resource
	{}
	POST
	Provision a new Network Assistance Session.

	Fetch a Network Assistance Session resource
	{naSessionId}
	GET
	Fetch the properties of an existing Network Asssistance 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
	PUT
	Request a delivery boost for the next recommendation window.

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


11.6.3
Data model

11.6.3.1 
Network Assistance Session resource
The structure of the NetworkAssistanceSession resource is specified in Table 11.6.3.1-1 below.
Table 11.6.3.1-1: Network Assistance Session resource
	Property name
	Type
	Cardinality
	I/O
	Description

	windowDuration
	Integer
	1..1
	I
	The nominal time period, expressed in seconds, during which the Network Assistance operation applies. 

	usableBitRates
	[Integer]
	0..N
	I
	Set of available bit rates in the downlink media session, e.g. for DASH content, the total representation bit rates derived from the MPD.

	serviceDataFlowInformation
	[serviceDataFlowInformation]
	1..N
	I
	Identification of the application flows for the streaming session for which Network Assistance is being used, e.g. 2-tuple (IP addresses) or 5-tuple (IP Addresses, protocol and ports).




11.6.3.2
Bit Rate Recommendation resource

The structure of the BitRateRecommendation resource is specified in Table 11.6.3.2‑1 below.
Table 11.6.3.2-1: Bit Rate Recommendation resource
	Property name
	Type
	Cardinality
	I/O
	Description

	bitRateRecommendation
	Integer
	1..1
	O
	An estimation of throughput, or the recommend​ation of a bit rate, for the ensuing nominal time period (i.e. value of windowDuration). The 5GMSd client should not exceed the estimated throughput over the nominal time period. 

	windowDuration
	Integer
	1..1
	O
	Nominal time window.


11.6.3.3
Delivery Boost resource

The structure of the DeliveryBoost resource is specified in Table 11.6.3.3‑1 below.

Table 11.6.3.3-1: Definition of Delivery Boost resource
	Property name
	Type
	Cardinality
	I/O
	Description

	boostGranted
	Boolean
	1..1
	O
	Indication of whether the delivery boost request can be expected to be granted during the nominal time window. 

	windowDuration
	Integer
	1..1
	I/O
	Nominal time window.


11.6.4
Operations
11.6.4.1
Network Assistance session creation

The 5GMSd client uses the POST method to create a Network Assistance session with the AF. The AF returns the Network Assistance session identifier if session setup was successful, otherwise an error code is returned without a session identifier.

The 5GMSd client uses the Network Assistance session identifier provided bz the AF to refer all subsequent API calls to the AF that apply to that Network Assistance session.
Table 11.6.4.1-1: Network Assistance session creation API
	Request body
	Data type
	Cardinality
	Remarks

	
	None
	
	

	Response body
	Data type
	Cardinality
	Response

code
	Remarks

	
	naSessionId
	1..1
	201 OK
	The Network Assistance session resource is returned if session setup was successful.

	NOTE:
The mandatory HTTP error status codes for the PUT method listed in table 5.2.6-1 [x3] also apply.


11.6.4.2
Network Assistance session resource retrieval
The 5GMSd client uses the GET method with no specific API argument to retrieve a Network Assistance session resource from the AF. The Network Assistance session is identified by the naSessionId provided by the AF on session creation.

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.

	Request body
	Data type
	Cardinality
	Remarks

	
	naSessionId
	1..1
	Session idenitifier of the session for which information is to be retrieved.

	Response body
	Data type
	Cardinality
	Response

code
	Remarks

	
	NetworkAssistanceSession
	1..1
	201 OK
	The Network Assistance session resource is returned if a valid session identifier was provided.

	NOTE:
The mandatory HTTP error status codes for the PUT method listed in table 5.2.6-1 [x3] also apply.


11.6.4.3
Bit rate recommendation request

The 5GMSd client uses the GET method to request a bit rate recommendation from the AF, by including the apiSpecificResourceUriPart consisting of the naSessionId and the API call recommendation. 

The AF returns the recommended bit rate if the bit rate recommendation could be carried out, otherwise an error code is returned without a recommended bit rate.

	Request body
	Data type
	Cardinality
	Remarks

	
	{naSessionId}/recommendation
	1..1
	

	Response body
	Data type
	Cardinality
	Response

code
	Remarks

	
	bitRateRecommendation
	1..1
	201 OK
	The AF returns the bitRateRecommendation resource if the recommendation could be carried out.

	NOTE:
The mandatory HTTP error status codes for the GET method listed in table 5.2.6-1 [x3] also apply.


11.6.4.4
Delivery boost request

The 5GMSd client uses the PUT method to request a delivery boost from the AF, by indicating the apiSpecificResourceUriPart boostRequest. 

The AF returns the boostRequest resource.  True if the boost request was accepted for the ongoing window, otherwise False if it was not accepted for the onoing window. In case of a general error then an error code is returned without a boostRequest resource.

The AF may over-write the duration in the boostRequest object in cases when the AF accepts to attempt to provide the delivery boost during a time window that is different to the requested window duration.

	Request body
	Data type
	Cardinality
	Remarks

	
	{naSessionId}/boostRequest
	1..1
	

	Response body
	Data type
	Cardinality
	Response

codes
	Remarks

	
	{naSessionId}/boostRequest
	1..1
	201 OK
	The AF returns the boostRequest resource with indication of whether the request was granted or not, and the time window of the validity of the response.

	NOTE:
The mandatory HTTP error status codes for the PUT method listed in table 5.2.6-1 [x3] also apply.


11.6.4.5
Network Assistance session resource modification

The 5GMSd client uses the PUT or PATCH methods to replace the existing steaming session parameters with new settings. 

The AF returns the NetworkAssistanceSession resource with settings resulting from the PUT or PATCH operation.
	Request body
	Data type
	Cardinality
	Remarks

	
	{naSessionId}/ NetworkAssistanceSession
	1..1
	Session idenitifier of the session for which information is to be retrieved.

	Response body
	Data type
	Cardinality
	Response

Code
	Remarks

	
	NetworkAssistanceSession
	1..1
	201 OK
	The Network Assistance session resource is returned if a valid session identifier was provided.

	NOTE:
The mandatory HTTP error status codes for the PUT and PATCH methods listed in table 5.2.6-1 [x3] also apply.


11.6.4.4
 Network Assistance session termination
The 5GMSd client uses the DELETE method to terminate the indicated Network Assistance session. 

The AF returns an appropriate response code.

If the call was succesful then any subsequent calls referring to the terminated session will result in the error “NOT FOUND”.

	Request body
	Data type
	Cardinality
	Remarks

	
	{naSessionId}
	1..1
	Session idenitifier of the session for which information is to be retrieved.

	Response body
	Data type
	Cardinality
	Response

code
	Remarks

	
	
	
	201 OK
	The AF confirms that the Network Assistance session was terminated successfully.

	NOTE:
The mandatory HTTP error status codes for the DELETE method listed in table 5.2.6-1 [x3] also apply.


END OF CHANGE 4
CHANGE 5: AF-based Network Assistance API specification, N5/N33 usage – this change is based on S4-201114 having been approved.
16
Usage of 5GC interfaces and APIs

16.1
General

While the core functionality of 5GMS is specified in terms of the dedicated system interfaces and APIs specified in clauses 7-14 (for M1 to M8 respectively), certain features of 5GMS rely on interfaces and APIs defined within the scope of the 5GC.

Each such case of usage of a 5GC interface and API is documented in subsequent sub-clauses of the present clause.
16.2
Usage of N5 for AF-based Network Assistance
 
16.2.1
General

The feature of AF-based Network Assistance operates within interface M5 between the UE and an AF that provides Network Assistance capabilities, as defined in clause 11.6. The Network Assistance protocol and API within M5 is defined in a generic way so that the associated Network Assistance functionality in the 5GC may be realised by various means. 

In the present specification the Network Assistance AF converts the Network Assistance API calls and responses carried in interface M5 into API calls to the Session Management Policy Control Service, as specified in TS 29.512 [X].

The AF is able to associate the Network Assistance session with the applicable downlink streaming session via the serviceDataFlowInformation provided in the Network Assistance session initiation request from the UE. Thus the AF knows also the QoS policy in force with the PCF for that streaming session. The AF executes Network Assistance operations with the PCF by means of QoS policy adjustments derived form the Network Assistance requests form the UE.
As specified in clause 11.6, the Network Assistance API on interface M5d consists of the operations Bitrate Recommendation and Boost Request. The following sub-clauses specify how each call is translated from the M5 Network Assistance protocol into calls using the Session Management Policy Control Service API.

16.2.2 Bitrate recommendation
When the UE sends a bitrate recommendation request to the AF on the M5d interface, the AF constructs an appropriate bitrate recommendation request using the Session Management Policy Control Service API to the PCF, with the QoS policy settings unaffected by the bitrate recommendation request to the PCF remaining at the current values for the current streaming session.
16.2.3 Delivery boost request
When the UE sends a delivery boost request to the AF on the M5d interface, the AF evaluates the current QoS policy settings in force to determine whether a temporary increase in bitrate can be allowed for this streaming session. If it is not feasible, for example if the bitrate is near or at the maximum possible value for the current poicy settings then the AF rejects the boost request by using the response method as specified in clause 11.6.4.4.
If something is possible in principle within the QoS policy then the AF requests an appropriate higher bitrate, while still not exceeding the QoS policy limit, from the PCF. If the PCF grants the policy adjustment with the new bitrate then the AF responds to the UE that the boostRequest was granted, using the response method as specified in clause 11.6.4.4.
If the policy adjustment with the new bitrate was not granted by the PCF, the AF responds “pending” to the UE, then the AF may repeat the request to the PCF regularly after some suitable period, the duration of which is at the discretion of the AF implementation.
If the request to the PCF succeeds at any subsequent request to the PCF then the AF responds to the UE that the boostRequest was granted, and the PCF ceases to repeat the request for higher bitrate with the PCF.
If the repeated requests to the PCF never succeeds, then at the end of the nominal period indicated by the UE, the AF responds to the UE that the boostRequest was rejected, and the PCF ceases to repeat the request for higher bitrate with the PCF.
After the remaining period of time indicated by the UE for the boost request to be operational, the AF adjusts the QoS policy back to the bitrate that was set before the boost request had ben granted.
END OF CHANGE 5

�API documentation formats (tables) to be updated according to generally agreed best practice.


�This is an outline description so far. Full stage 3 text/spec will be added if the approach is agreeable in principle.






