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[bookmark: _Hlk138793012]4.0.5	Network assistance
The network assistance feature is applicable to both downlink media streaming and uplink media streaming. It enables the 5GMS Client in the UE to interrogate or manipulate the network Quality of Service for an ongoing media streaming session.
High-level procedures for this feature are defined in clause 5.9 (downlink media streaming) and in clauses 6.1, 6.5 and 6.7 (uplink media streaming). The network assistance feature is not explicitly provisioned by the 5GMS Application Provider. It is either available for a particular media streaming session or not, depending on system pre-configuration and/or policy.
Two mechanisms for obtaining network assistance are defined in the present document: one based on interactions with the PCF via network-based components of the 5GMS System (AF-based network assistance), the other based on ANBR signalling interactions between the UE modem and the RAN (ANBR-based network assistance).


Figure 4.0.5‑1: High-level arrangement for network assistance feature
The following AF-based network assistance sub-features are defined in this release:
1.	Bit rate recommendation (throughput estimation). The 5GMS Client requests an estimate from a network-side component of the 5GMS System of the bit rate that can currently be offered by a media streaming session. The network-side component interrogates the PCF on behalf of the 5GMS Client to obtain this information about the PDU session corresponding to the media streaming session.
	The 5GMS Client uses this information to adjust its own streaming bit rate to fit within the Quality of Service (QoS) envelope that the network is able to offer, for example by switching to a different representation listed in its Media Entry Point, or by adjusting the encoding bit rate for uplink streaming to fits within this bit rate budget. The media streaming Quality of Experience (QoE) is more stable and consistent as a consequence.
2.	Bit rate Delivery boost. The 5GMS Client speculatively requests a temporary boost to the bit rate of a media streaming session from a network-side component of the the 5GMS System. The network-side component requests a modification to the PDU session corresponding to the media streaming session from the PCF on behalf of the 5GMS Client. If there is sufficient spare network capacity to accommodate the requested bit rate, it is granted by the 5GMS System on a temporary basis.
	The 5GMS Client uses this temporary boost to speed up media streaming data transfer, for example to replenish a depleted downlink streaming buffer or to complete a download/upload faster than would otherwise be possible.
ANBR-based bit rate recommendation (throughput estimation) is also defined for downlink media streaming (see clause 5.9.3).
ANBR-based bit rate delivery boost is also defined for uplink media streaming (see clause 6.7).
In addition, the use of network assistance by 5GMS Clients is logged by the 5GMS System and, if suitably provisioned, is exposed by it to subscribing 5GMS Application Providers in the form of events (see also clause 4.0.12).
2nd CHANGE
4.7.3	UE data processing for 5GMS
[bookmark: _Toc131072995]4.7.3.1	UE data processing procedures for downlink media streaming
The following restriction dimensions and aggregation functions defined in clause 4.5.2 of TS 26.531 [22] may be provisioned in a Data Access Profile as part of a 5GMSd Provisioning Session and shall, as a consequence, be applied to reported UE data prior to exposing it to event consumers.
Table 4.7.3.1‑1: Valid processing of downlink media streaming UE data by the Data Collection AF
	
	Restriction dimension
	Aggregation function

	
	Time
	User
	Location
	None
	Count
	Mean
	Maximum
	Minimum
	Sum

	QoE metrics for downlink media streaming
	Yes
	Yes
	Yes
	Yes
	Yes
(NOTE 1)
	Yes
(NOTE 1)
	Yes
(NOTE 1)
	Yes
(NOTE 1)
	Yes
(NOTE 1)

	Consumption of downlink media streaming
	Yes
	Yes
	Yes
	Yes
	Yes
(NOTE 2)
	No
	No
	No
	No

	Downlink dynamic policy invocations
	Yes
	Yes
	Yes
	Yes
	Yes
(NOTE 3)
	No
	No
	No
	No

	AF-based downlink Network Assistance invocations
	Yes
	Yes
	Yes
	Yes
	Yes
(NOTE 3)
	Yes
(NOTE 4)
	Yes
(NOTE 4)
	Yes
(NOTE 4)
	No

	ANBR-based downlink Network Assistance invocations
	Yes
	Yes
	Yes
	Yes
	Yes
(NOTE 3)
	Yes
(NOTE 4)
	Yes
(NOTE 4)
	Yes
(NOTE 4)
	No

	Downlink media streaming access activity
	Yes
	Yes
	Yes
	Yes
	Yes
(NOTE 2)
	No
	No
	No
	No

	NOTE 1:	Aggregation functions applied individually to all exposed metrics within the scope of the applicable restriction dimension(s).
NOTE 2:	Number of downlink media streaming sessions within the scope of the applicable restriction dimension(s).
NOTE 3:	Number of invocations within the scope of the applicable restriction dimension(s).
NOTE 4: 	Aggregation functions applied to bit rate recommendations and throughput estimations (in the form of bit rate recommendations) within the scope of the applicable restriction dimension(s).



[bookmark: _Toc131072996]4.7.3.2	UE data processing procedures for uplink media streaming
The following restriction dimensions and aggregation functions defined in clause 4.5.2 of TS 26.531 [22] may be provisioned in a Data Access Profile as part of a 5GMSu Provisioning Session and shall, as a consequence, be applied to reported UE data prior to exposing it to event consumers.
Table 4.7.3.2‑1: Valid processing of uplink media streaming UE data by the Data Collection AF
	
	Restriction dimension
	Aggregation function

	
	Time
	User
	Location
	None
	Count
	Mean
	Maximum
	Minimum
	Sum

	AF-based uplink Network Assistance invocations
	Yes
	Yes
	Yes
	Yes
	Yes
(NOTE 1)
	Yes
(NOTE 2)
	Yes
(NOTE 2)
	Yes
(NOTE 2)
	No

	ANBR-based uplink Network Assistance invocations
	Yes
	Yes
	Yes
	Yes
	Yes
(NOTE 1)
	Yes
(NOTE 2)
	Yes
(NOTE 2)
	Yes
(NOTE 2)
	No

	NOTE 1:	Number of invocations within the scope of the applicable restriction dimension(s).
NOTE 2: 	Aggregation functions applied to bit rate recommendations and throughput estimations (in the form of bit rate recommendations) within the scope of the applicable restriction dimension(s).



3rd CHANGE
4.7.4.7	Event exposure of Network Assistance UE data
For both AF-based Network Assistance and ANBR-based Network Assistance, the Data Collection AF shall include the following parameters (derived from the baseline parameters defined in table 4.7.4.3‑1) in each event it exposes to event consumers:
Table 4.7.4.7‑1: Parameters for Network Assistance invocations collection
	Parameter
	Cardinality
	Description

	Collection timestamp
	1..1
	The date–time at which the collection was exposed by the Data Collection AF as an event to its subscribed event consumers.

	Start timestamp
	1..1
	Date–time of the earliest Network Assistance invocation included in or summarised by this collection.

	End timestamp
	1..1
	Date–time of the latest Network Assistance invocation included in or summarised by this collection.

	Sample count
	1..1
	The number of Network Assistance invocations included in or summarised by this collection.
Where summary records are included in the collection, the number of records in the collection differs from this number.

	Media streaming direction
	1..1
	Indicating whether this collection of Network Assistance invocations relates to downlink media streaming sessions or to uplink media streaming sessions.

	Record summarisation descriptor
	1..*
	Nature of the records included in this collection. One or more of the following:
-	None: Event includes a separate record for each Network Assistance invocation.
-	Count: Event describes only the number of Network Assistance invocations over a certain time period with no individual records provided.
-	Mean: Event includes a record summarising the mean average value of each QoS parameter over a certain time period.
-	Minimum: Event includes a record summarising the smallest value of each QoS parameter over a certain time period.
-	Maximum: Event includes a record summarising the largest value of each QoS parameter over a certain time period.

	Records
	0..*
	A set of records, each one describing a Network Assistance invocation or summarising a set of Network Assistance invocations.



And for each record in the collection the following parameters shall be included, extending the baseline parameter set defined in table 4.7.4.3‑2:
Table 4.7.4.7‑2: Parameters for Network Assistance invocation record
	Parameter
	Cardinality
	Description

	Record type
	1..1
	Indicating the nature of information carried in this Network Assistance invocation record:
-	Individual invocation record.
-	Mean parameter values summary record.
-	Minimum parameter values summary record.
-	Maximum parameter values summary record.

	UE identification
	0..1
	GPSI and/or IP address of the UE seeking Network Assistance.
Present only for individual invocation record type.

	Data Network Name
	0..1
	Identifying the Data Network of the M4 media streaming session for which Network Assistance was sought.
Present only for individual invocation record type.

	Slice identification
	0..1
	The S-NSSAI identifying the Network Slice of the M4 media streaming session on which Network Assistance was sought.
Present only for individual invocation record type.

	UE location
	0..1
	The location of the UE when Network Assistance was sought.
Present only for individual invocation record type.

	Record subtype
	1..1
	Indicating which of the following Network Assistance features was invoked by the UE:
-	Bit rate recommendation (throughput estimation) solicited from 5GMS AF by 5GMS Client.
-	Bit rate Delivery boost requested from 5GMS AF by 5GMS Client.
-	Bit rate recommendation solicited from RAN modem by 5GMS Client.
-	Bit rate Delivery boost requested from RAN modem by 5GMS Client.

	Requested QoS parameters
	0..1
	The network QoS parameters (if any) requested from the 5GMS AF or RAN by the 5GMS Client.

	
	Maximum requested bit rate
	1..1
	The maximum bit rate requested.

	
	Minimum desired bit rate
	0..1
	The minimum bit rate desired.

	
	Minimum requested bit rate
	1..1
	The minimum bit rate requested.

	
	Desired packet latency
	0..1
	The packet latency requested.

	
	Desired packet loss rate
	0..1
	The packet loss rate requested.

	Recommended QoS parameters
	0..1
	The network QoS parameters (if any) recommended by the 5GMS AF or RAN to the 5GMS Client.

	
	Maximum recommended bit rate
	1..1
	The maximum bit rate recommended.

	
	Minimum recommended bit rate
	1..1
	The minimum bit rate recommended.



4th CHANGE
[bookmark: _Toc131073032]5.9.1	Introduction
The Network Assistance (NA) feature enables a UE that is receiving a downlink media stream to improve the QoE of the media streaming session, by being able to make use of two distinct facilities.
The first facility is throughput estimation. This enables the UE to start a downlink streaming session at the most appropriate bit rate for the network conditions at hand, or to obtain a recommendation from the network for an upcoming nominal time period during a media streaming session. The recommended bit rate is based on network estimations or predictions of available link bandwidth for the ensuing period of time. This function is provided as an additional tool to support the UE, in addition to the common approach of the UE performing its own estimation based on measurement of the downlink traffic in the past.
The second facility is the delivery boost. The 5GMSd Client uses this function to indicate to the network that a temporary boost, i.e., a temporary increase of network throughput for this client, would beis needed in order to avoid the risk of media playback stalling due to buffer under-run, which could otherwise occur during the next media segment or soon after. Throughput boosting may also be used at the start of a playback session to shorten the time to start media playback, giving a better experience for the user.
Network Assistance for downlink media streaming may be offered to the UE in one of two ways:
-	Based on interaction between the UE and the 5GMSd AF, with a subsequent interaction between the 5GMSd AF and the PCF (or the NEF);
-	Based on interaction between the UE and the RAN, re-using the ANBR RAN-layer signalling.
The UE shall not use both approaches on the same nNetwork aAssistance session.
Figure 5.9.1-1 depicts the Network Assistance feature in the context of the 5GMS architecture, showing the scope of both approaches.

Figure 5.9.1-1: Downlink Network Assistance alternative approaches
5th CHANGE
[bookmark: _Toc131073056][bookmark: _Toc131073067]6.1	General
The procedures for uplink media streaming allow a 5GMSu Application Provider to create, modify, establish and delete sessions. Uplink media streaming sessions exist between a 5GMSu Client and a 5GMSu AS.
The uplink streaming procedures follow a general high-level workflow, starting from provisioning to the actual uplink streaming sessions. The Egest Session refers to the time period during which media content is uplink streamed to the 5GMSu AS and optionally egested from there to the 5GMS Application Provider. The Provisioning Session refers to the time period during which the 5GMSu Client is permitted to upload stream media content. Interactions between the 5GMSu AF and the 5GMSu Application Provider may occur at any time while the Provisioning Session is active.
The 5GMSu Provisioning API allows the selection of Media Session Handling (M5u) and Uplink Streaming (M4u) options, including whether the media content is published to trusted 5GMSu ASs. The 5GMSu AF selects the M5u interface according to the provisioning option. The Media Session Handling interface exposed by the 5GMSu AF can be used for metrics reporting, requesting different policy and charging treatments, or 5GMSu AF-based Network Assistance.
When the 5GMSu AF and 5GMSu AS reside in the same DN, then the 5GMSu AF selects the 5GMSu AS. Interactions between a 5GMSu AF and a 5GMSu AS (M3u interactions) take place for Content Egest (M2u) and Uplink Streaming (M4u) resource reservations. The 5GMSu AS allocates M2u and M4u resources and communicates resource identifiers back to the 5GMSu AF. The 5GMSu AF provides information about the provisioned resources (in the form of resource identifiers) for Media Session Handling, Content Egest, and Uplink Streaming to the 5GMSu Application Provider. The resource identifiers for Media Session Handling and Uplink Streaming are needed by the 5GMSu Client to access the selected features.
5GMSu Client can (in principle) start the uplink streaming by activating its uplink streaming session. The uplink streaming session for a given UE (or for each UE) is active from the time at which the 5GMSu-Aware Application activates the transmission of an uplink streaming service until its termination.
The 5GMSu-Aware Application receives application metadata from the 5GMSu Application Provider before transmitting the uplink streaming media. The application metadata contains Service Access Information, which acts as an entry point for the 5GMSu Client to start the uplink streaming session. The 5GMSu Client may either receive the Service Access Information from the 5GMSu Application Provider (using a not standardized interface) or instructions for a remote control session through the 5GMS-Aware Application.
The Network Assistance (NA) feature enables a UE that is receiving an uplink media stream to improve the QoE of the media streaming session, by being able to make use of two distinct facilities.
The first facility is throughput estimation. This enables the UE to start an uplink streaming session at the most appropriate bit rate for the network conditions at hand, or to obtain a recommendation from the network for an upcoming nominal time period during a media streaming session. The recommended bit rate is based on network estimations or predictions of available link bandwidth for the ensuing period of time. This function is provided as an additional tool to support the UE, in addition to the common approach of the UE performing its own estimation based on measurement of the uplink traffic in the past.
The second facility is the delivery boost. The 5GMSu Client uses this function to indicate to the network that a temporary boost, i.e., a temporary increase of network throughput for this client is needed, for example in order to prevent the uplink media streaming buffer in the Media Streamer from overflowing.
Network Assistance may be offered to the UE in one of two ways:
-	Based on interaction between the UE and the 5GMSu AF, with a subsequent interaction between the 5GMSu AF and the PCF (or the NEF), as defined in clause 6.5.
-	Based on interaction between the UE and the RAN, re-using the ANBR RAN-layer signalling as defined in clause 6.7.
The UE shall not use both approaches on the same Network Assistance session.
Figure 6.1-1 provides a basic high-level call flow for uplink streaming. The corresponding collaboration scenario is defined in clause A.10.


Figure 6.1-1: High-level call flow for uplink media streaming
Steps:
1.	The 5GMSu Application Provider provisions the 5GMSu AF at reference point M1u, including a Content Publishing Configuration for content egest and, optionally, Content Preparation Templates.
2.	When Content Publishing is offered and selected, there may be interactions between the 5GMSu AF and the 5GMSu AS at reference point M3u, e.g. to configure Server Certificates and/or Content Preparation Templates and to confirm the availability of resources for Content Preparation and Content Egest by providing a Content Publishing Configuration (defined in clause 6.2.3). The 5GMSu AS provides resource identifiers for the allocated resources to the 5GMSu AF, which then provides the information to the 5GMSu Application Provider.
At some later point in time:
3.	The 5GMSu Application Provider provides Service Access Information to the 5GMS-Aware Application at reference point M8u.
4.	When the 5GMSu-Aware Application decides to activate an uplink media streaming session, the Service Access Information is provided to the 5GMSu Client.
5.	The 5GMSu Client requests the 5GMSu AF to initialise uplink media streaming (M5u).
Alternatively:
6.	The 5GMS-Aware Application requests the 5GMSu Client to start an uplink streaming session (M6u/M7u).
7.	The 5GMSu Client requests Service Access Information from the 5GSMu AF at reference point M5u.
Then:
8.	The 5GMSu Client starts the Egest Session by activating the uplink streaming session.
9.	Uplink media streaming starts from the 5GMSu Client to the 5GMSu AS via reference point M4u.
10.	If content preparation was provisioned in step 1, the uplinked media may be manipulated by the 5GMSu AS prior to egest.
11.	Media streaming egest starts from the 5GMSu AS to the 5GMSu Application Provider at reference point M2u.
Clauses A.11 to A.15 define additional collaboration scenarios for uplink streaming. The call flow for each collaboration scenario is also included in each clause.
last CHANGE
6.5	Providing 5GMSu AF-based Network Assistance
The procedure defines thea 5GMSu Client uses to obtain network assistance from a 5GMSu AF is defined in figure 6.5‑1 below.


Figure 6.5-1: Providing 5GMSu AF-based Network Assistance 
Steps:
1:	An uplink streaming session is active. TheA Network Assistance Session is established with the 5GMSu AF.
2:	The Media Session Handler in the 5GMSu Client requests assistance information from the 5GMSu AF.
2a:	The 5GMSu AF interacts with the PCF (or, if the AF is deployed outside the Trusted DN, with the PCF via the NEF) to obtain the requested assistance information.
3:	The assistance message is sentinformation is returned to the Media Session Handler in the 5GMSu Client.
4:	The Media Streamer in the 5GMSu Client takes an appropriate action to the messagebased on the information received.
END OF CHANGES
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