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	1st Change (All new text)


[bookmark: _Toc162962330]
[bookmark: _Toc194067723]5.18.5.2.6	Access-specific Network Assistance and Delivery Boost extensions to support multi-access
In this section we study access-specific Network Assistance extensions to the 5GMS control plane. These extensions enable a 5GMS Client and AF to perform per-access QoS interrogation and manipulation during ongoing multi-access mediauplink streaming sessions. This allows to optimize per-access bitrate and path selection to maximize end-user media delivery quality subject to dynamic network assistance and ATSSS constraints. 
The following call flow illustrates the steps in this Candidate Solution for extending the AF-based Network Assistance feature for mediauplink media streaming to include multi-access (MA) functionality via the ATSSS process.
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Figure 5.18.4.4.2-1: Procedures for access-specific Network Assistance and Delivery Boost extensions to multi-access
In the initial phase, an uplink media streaming session is established over a single access network:
1.	Provisioning: The UE is provisioned with configuration data for the media service, including media access information, network assistance endpoints, etc.
2.	Acquire Service Access Information: The UE client retrieves access info for media services (e.g., via MbU or MsU interface).
3.	Start mediauplink streaming using single access network: The UE initiates streaming using a single network interface (e.g., Wi-Fi or cellular).
4–7.	Establish uplink transport session for uplink media delivery session: Transport and streaming sessions are set up using a single access path. Uplink Mmedia (UL) data is transmitted using single access paths.
8.	QoE metrics collection and reporting: The application layer collects QoE metrics and reports them. Quality of Experience (QoE) metrics are monitored between the application and application server.
Multi-Access is activated for the uplink media streaming session:
9.	Detect multiple access networks: The UE detects the presence of multiple access networks (e.g., 4G and Wi-Fi available).
10–11.	Request to activate multi-access: The UE modem informs the application about the presence of multi-access, and the application requests the Media Session Handler to request activation of multi-access mode.
12.	Activate multi-access: The Media Session Handler, in collaboration with the Operating System (OS) and modem, enables multi-access, allowing simultaneous usage of multiple paths.	Comment by Richard Bradbury (2025-11-18): This seems sufficient.
Given that there are no explicit interactions with either of these, there seems little point in depicting them in the sequence diagram.	Comment by Daniel : Same feeling.
13.	Multi-access activated notification: MSH confirms the app that the Confirmation of activation of multi-access and the application could now attach to the multiple access technologies in order to improve its QoE.
16.	Start uplink media streaming with MA PON (Primary Operation Node): The App reaches the media access function (media streamer) in order for the media streaming to begin over multiple access links for improved performance.
Network Assistance is activated:
17.	Request to Activate Network Assistance: The app requests assistance from the network in order to improve bit rate recommendation (throughput estimation) for each access type it is attaached. The identification of access type by the Media AF, non-3GPP and 3GPP is as per clause 6.1.of TS 23.503. The identification of same access types, for instance same 3GPP access types is FFS.  . 	Comment by Prakash Kolan 11_17_2025: The text here refers to activation of NA before MA session setup? If yes, can we move this step before Step 9? 	Comment by Daniel : Sorry fully didn’t get this point. The text here refers to NA assistance after MA. Steps 9 to 14, there is MA detection, and then once UE is attached to MA, it asks for NA, for each access points.  If we move it before step 9, then it means the UE is asking for NA even before it is attached to MA. 	Comment by Prakash Kolan 11_17_2025: The text here refers to activation of NA before MA session setup? If yes, can we move this step before Step 9? 	Comment by Daniel : Sorry fully didn’t get this point. The text here refers to NA assistance after MA. Steps 9 to 14, there is MA detection, and then once UE is attached to MA, it asks for NA, for each access points.  If we move it before step 9, then it means the UE is asking for NA even before it is attached to MA. 
18.	Create Network Assistance Session (M11): The Media Access Function reaches the MSH so that a Network Assistance session for network assistance is initiated. 
17–18.	Estimate recommended bit rate: The Media Session Handler now sends the list access types information to the Media5GMSu AF. This is possible, thanks to steps 9-11, where the modem informs the app about the possible access points and the app informs this to the MSH. The Media5GMSu AF calculates recommended bitrate parameters for each access type (e.g., non 3GPP e.g.Wi-Fi vs 3GPP e.g.5G NR) and reports this to the Media Session Handler. Alternatively, the MSH can receive the access type information from the Media AF as per clause 6.1 of TS 23.503. This information is known to the Media AF by the “Access network information reporting” as per clause 6.6.1 of TS 23.503. 	Comment by Prakash Kolan 11_17_2025: In Rel 19, we added support for multipath, and multi-access just referenced use of multipath. The configuration API in clause 13.2.4 of TS 26512 describes configuration of multipath protocols and a preference for multipath transport connection. We have not decided on exchanging access specific endpoint information to application layer. So MSH and AF getting information about access points do not exist today. 

But I understand the intention here. We may have to work on enabling this support in Rel-20, or use any core network support to get this information instead of MSH sending this information to the AF. 

Another question: how does the AF calculate per-access bit rate recommendation?	Comment by Daniel : Yes, that is correct understanding.  In this solution, my proposal is that the MSH could be made aware of access point information, thanks to the interaction between modem, OS and the UE client. This allows the MSH to gather access point info, which it could send to the AF. 

It is my understanding tht SA2 has alternatively proposed how the AF could get the access point information as well. The concept of "Access availability Information" within the 
3GPP TS 23.501 specification is primarily defined in Clause 5.32.2.2 and Clause 6.6.2.2 (specifically within Table 6.6.2.2-1). Of TS 23.501.

On the question of Af gets per access bit rate recommendation, my thought it is the same way as we did for a single access DL media session in SA4. It goes the usual process of asking the SMF/PCF and fetching that info. 	Comment by Richard Bradbury (2025-11-18): Something wrong there.
And what is “access point” in this context?
19.	Network Assistance Session request and response:The Media Access Function (Media Streaminer in case of uplink or Media Player for downlink) Media Streamer requests session setup and receives bitrate recommendations (e.g., 5 Mbps for LTE, 8 Mbps for Wi-Fi).
20.	Set initial bit rate: The Media Access Function (Media Streaminer in case of uplink or Media Player for downlink) Media Streamer chooses an optimal bit rate and operational point based on recommendations.
21-22. Establish mediauplink streaming using multi-access: MUplink media streaming starts using multi-access with network assistance.
The 5GMSu Client subscribes to receive bit rate recommendations:
23.	Uplink Mmulti-access PDU Session continues: Session continues with network assistance active.
24.	Subscribe to bit rate recommendations: The Media Session Handler subscribes to receive ongoing bit rate recommendations from the Media5GMSu AF as network conditions change..
25.	Bit rate update notification: The Media5GMSu AF sends updated bit rate recommendations (e.g., due to congestion or throughput improvement) to the Media Session Handler.
26–27.	Media Access Function (Media Streaminer in case of uplink or Media Player for downlink) adapts bit rate: This information is shared by the Media Session Handler with the Media Access Function (Media Streaminer in case of uplink or Media Player for downlink) Media Streaminer via the M7 interface. The Media Access Function (Media Streaminer in case of uplink or Media Player for downlink) Media Streamer adjusts encoding rate or representation according to new bit rate.	Comment by Richard Bradbury (2025-11-18): Is this an existing API in TS 26.512 or something new?	Comment by Daniel : Yes, M7 interface
28.	Continue streaming: Media Uplink streaming session continues with the adapted bit rate recommended by the Media5GMSu AF.
The 5GMSu Client requests a delivery boost:
29. UE detects a sudden drop in QoE: The Media5GMSu-Aware Application detects degraded QoE (e.g., high latency, jitter, or packet loss). This can be detected by comparing the ongoing session QoE with the historic QoE metrics collected in step 8, using for instance QMC framework as per TS 28.405.	Comment by Richard Bradbury (2025-11-18): How does an application measure ongoing session QoE?	Comment by Daniel : There are several standardised ways to do this, I had QoE measurement and configuration (QMC) framework in my mind.  
30. Request to activate delivery boost: The Media5GMSu-Aware Application requests a delivery boost to the Media Access Function (Media Streaminer in case of uplink or Media Player for downlink)MAF. The Media5GMSu 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 Access Function (Media Streaminer in case of uplink or Media Player for downlink) Media Streamer from overflowing.
31.	Request delivery boost: Media Access Function (Media Streaminer in case of uplink or Media Player for downlink) Media Streamer sends a request to the Media Session Handler at reference point M11u to activate a temporary performance boost. 
32.	Detecting sudden drop: The Media Session Handler confirms QoE drop detection event. The Media Session Handler also detects which access typet needs a delivery boost, based on access availability information, thanks to steps 9–11.	Comment by Richard Bradbury (2025-11-18): What does this term refer to?	Comment by Daniel : Access type, as defined in TS 23.503.
33–34.	Invoke and respond to delivery boost: The Media Session Handler requests the Media5GMSu AF to give a temporary boost to the specific access point requiring this. The Delivery Boost API is triggered; the network temporarily enhances QoS or bandwidth on that particular access point.
35.	Notify boost result: Media Access Function (Media Streaminer in case of uplink or Media Player for downlink) Media Streamer receives confirmation that boost has been applied from the Media Session Handler at reference point M11u.
36.	Media Streamer adjusts uplink bit rate: The Media Access Function (Media Streaminer in case of uplink or Media Player for downlink) Media Streamer increases bit rate and/or encoding quality level temporarily based on the above received information.
Finally, the uplink media streaming session is terminated:
39.	End Network Assistance Session: When uplink media streaming completes, the UE application ends the Network Assistance Session.	Comment by Richard Bradbury (2025-11-18): Wouldn’t this be driven by a request from the application?	Comment by Daniel : Yes, indeed. 
40.	Destroy Network Assistance Session: The Media AF releases network resources.
41.	Continue without Network Assistance: If still active, the session continues normally without Network Assistance or ends fully.	Comment by Richard Bradbury (2025-11-18): Has it finished or not?
Confusing.	Comment by Daniel : I want to say, when NA is NOT requested, the session continues without NA in MA. 
	End of change
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