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	1st Change (All new text)


[bookmark: _Toc194067719][bookmark: _Toc154165227]5.18.2.35.18.4.4	Network Assistance and Delivery Boost for Multi-Access uplink media streamingdelivery for uplink direction using ATSSS
[bookmark: _Toc162962330]5.18.2.3.1	Introduction	Comment by Richard Bradbury: This feels like a new collaboration scenario better suited to clause 5.18.2.x.	Comment by Daniel : Yes, makes sense, and I did it now.
[bookmark: _Hlk213773134]This sectionclause provides details on how to enable a User Equipment (UE) device to determine the use of multi-access PDU Sessions (e.g., Wi-Fi and cellular) under Access Traffic Steering, Switching, and Splitting (ATSSS) frameworks during uplink media deliverystreaming sessions, through the use of the AF-based Network Assistance feature defined in clause 5.5.1.5.2 of the present document. It elaborates on how the UEa 5GMSu-Aware aApplication (App) or UE5GMSu cClient is required connect to multiple access paths to positively improve network Quality of Service in the uplink direction with the goal of improving service Quality of Experience (QoE) while leveraging the Network Assistance feature.
 According to current 3GPP specifications (clause 4.0.5 of TS 26.501 [15] clause 4.0.5, and clause 5.4.4 of TS  26.510 [108] clause 5.4.4), a 5GMSu Client can request bit rate recommendations or delivery boosts from the 5GMSu  AF. The 5GMSu AF interfacesinteracts with PCF/SMF to adjust the network QoS or to provide throughput guidance in the form of bit rate recommendations. This takes into account dynamic session conditions and is especially tailored for media streaming or content delivery between a UE and an Application Server (AS) and the UE, in the uplink direction.

	2nd Change (All new text)



5.18.5.2.55.18.4.4.1	Gaps in multi-access delivery path Network Assistance and Delivery Boost for multi-Access media delivery for uplink direction 	Comment by Richard Bradbury: Gaps should be in clause 5.18.5.x	Comment by Daniel : Yes agreed. I did now. 
In the context of multi-access PDU sessions, where traffic is distributed across both 3GPP and non-3GPP accesses using ATSSS, the specifications do not clarify:
-	Whether a Client can request or receive Network Assistance specific to a given access network (e.g., 3GPP NR vs. Wi-Fi).
-	How bit rate recommendations or boosts are applied per access when the session spans multiple access links.
-	How Network Assistance interacts with ATSSS steering/switching rules managed by PCF.
As a result:
-	The 5GMS Client receives only a session-level (aggregate) bitrate recommendation, not per-access insight.
-	Delivery boosts are applied at the PDU session level, not selectively to one access leg.
-	Uplink media delivery (e.g., live streaming, user-generated content) cannot dynamically exploit multiple paths.
-	There is no standardized signaling linkage between Network Assistance (M5 interface) and ATSSS policy control (Npcf, Nsmf).
In this section, we addressclause these gaps are addressed, which calls for clarification of Network Assistance behaviour in multi-access scenarios in uplink direction. As stated above, in the current 5GMS architecture:
-	AF-based Network Assistance (per clause 4.0.5 of TS 26.501 [15] and clause 5.4.4 of TS 26.510 [108]) allows a 5GMS Client to:
-	Request bit rate recommendations, and
-	Request delivery boosts, both via the 5GMS Application Function (AF) using the M5 API.
These functionalities assume that the media streaming session runs over a single access (e.g., only 3GPP NR or only non-3GPP Wi-Fi). When the media delivery uses a Multi-Access PDU Session (i.e. individual PDU sessions spanning both 3GPP and non-3GPP access via ATSSS), the current Network Assistance procedures lack clarity on a few key points. SA4’sThe definition of Network Assistance does not currently provide:
-	Full path-level detailed per-access metrics in all cases. Some measurement/reporting is specified but may not cover all paths, depends on configuration.
-	AF-based Network Assistance is only available when the system is configured for it; it may not be universally enabled.
[bookmark: _Toc194067723]5.18.54.24.62	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 uplink 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 flow of steps in this inventionCandidate Solution for extending the AF-based Network Assistance extensions feature for uplink media streamingby extending it to include multi-access (MA) functionality via the ATSSS process, for uplink direction.

[image: Msc-generator~|version=8.6.3~|lang=signalling~|size=1419x2328~|text=numbering=yes;~n~nue [large=yes, fill.color=gray,0.1]: UE {~n~2App[label=~q5GMSu-Aware\nApplication~q];~n~2os[label=~qUE OS~q];~n~2modem[label=~qUE Modem~q];~n~2Client : ~q5GMSu Client~q {~n~4MSH [label=~qMedia Session \nHandler~q]; ~n~4MAF [label=~qMedia\nStreamer~q]; ~n~2};~n};~nMSS [large=yes, fill.color=gray,0.1]: ~q5GMSu System~q {~n~2MAFN [label=~q5GMSu AF~q];~n~2MAS[label=~q5GMSu AS~q];~n~2ext[label=~q5GMSu\nApplication\nProvider~q];~n};~n~n~nvspace 10;~nApp..ext: Provisioning, e.g. Media AS configuration, remote control, network Assistance, etc ;~nvspace 10;~nApp--ext: ~qAcquire Service Access Information\n\-\bM8u\b or \bM5u\b~q;~nvspace 10;~nApp-~gMSH: Start uplink streaming using single access;~n~nMSH~l-~gMAFN: Establish uplink transport session \nusing single access;~nMAFN-~gMAS: Establish uplink media streaming session \nusing single access;~nMAS~l-~gMAF: Establish uplink media streaming \nusing single access;~nMAF-~gMAS: Uplink media streaming \nusing single access;~nApp..OAM: Application Layer QoE metrics collection and reporting;~n~nvspace 10;~nbox App..MAS [number=no, line.corner=round, line.color=none, fill.color=lgray,0.4]: \IMulti-access detection~2~n{~nhscale = ~q1.2~q;~n~4modem..modem: Detecting multiple access networks \nbased on access availability information; ~n~4modem-~gApp: Request to activate \n multi-access;~n~4App-~gMSH: Activate multi-access;~n~4os..MSH: Activate multi-access;~n~4MSH-~gApp: Multi-access activated;~n~4App-~gMAF: Start uplink streaming with multi-access PDN;~n~4MAS~l-~gMAF: Establish uplink media streaming \nusing multi-access;~n~4MAF-~gMAS: Uplink media streaming \nusing multi-access;~n~n};~n~nvspace 10;~nbox App..MAFN [number=no, line.corner=round, line.color=none, fill.color=lgray,0.4]: \IAF-based Network Assistance {~n~2hscale = ~q1.2~q;~n~2App-~gMAF: Request to activate network assistance;~n~2MAF-~gMSH: Create Network Assistance Session\n\-\BM11d;~n~2~n~2box MSH..MAFN [number=no, line.corner=round, line.color=none, fill.color=lgray,0.5]: \IEstimating recommended bit rate for sessionID:\n\{(abc), accessID:(x1,x2..xn), accessType:(y1,y2,..yn)\}~n~2{~n~4vspace 10;~n~4MSH-~gMAFN: Create Network Assistance session\n\i\{sessionID: (abc), (accessID:x1, accessType:y1)\}\i\n\-\BM5d;~n~4MAFN-~gMSH: Bit rate Recommendation Response\n\i\{sessionID: (abc), (accessID:x1, accessType:y1)\}\i\n\-\BM5d;~n~4MSH-~gMAF: Return Bit rate Recommendation (Initial)sessionID: (abc),(accessID:x1, accessType:y1)\n\-\BM11d;~n~4MAF note MAF: Set initial bit rate / select Service Operation Point\I\n\{sessionID: (abc),(accessID:x1, accessType:y1)\};~n~2};~n~2MAS~l-~gMAF: Establish uplink media streaming \nusing multi-access;~n~2MAF-~gMAS: Uplink media streaming \nusing multi-access;~n};~n~nvspace 10;~nApp..MAS: Uplink MA PDU session with AF-based Network Assistance is established;~n~nvspace 10;~nbox App..MAFN [number=no, line.corner=round, line.color=none, fill.color=lgray,0.4]: \IThroughput estimation {~n~2hscale = ~q1.2~q;~n~2MSH-~gMAFN: Subscribe to Bit Rate Recommendation updates\n\I\{sessionID: (abc),(accessID:x1, accessType:y1)\};~n~2MAFN-~gMSH: Bit rate update notification\n\I\{sessionID: (abc),(accessID:x1, accessType:y1)\};~n~2MSH-~gMAF: Notify Updated bit rate Recommendation sessionID: (abc),(accessID:x1, accessType:y1);~n~2MAF note MAF: MAF adapts bit rate (representation / encoding rate sessionID: (abc),(accessID:x1, accessType:y1);~n};~nvspace 10;~nApp..MAS: Uplink multi-access PDU session with AF-based Network Assistance continues;~n~nvspace 10;~nbox App..MAFN [number=no, line.corner=round, line.color=none, fill.color=lgray,0.4]: \IDelivery boost {~n~2hscale = ~q1.2~q;~n~2App..App: Detecting sudden \ndrop in QoE;~n~2App-~gMAF: Request to activate Delivery boost;~n~2MAF-~gMSH: Request Delivery Boost\n\-\BM11d;~n~2MSH..MSH: Detecting sudden drop in QoS in \n (sessionID: abc,accessID:x1, accessType:y1);~n~2MSH-~gMAFN: Invoke Delivery Boost API (sessionID: abc,accessID:x1, accessType:y1);~n~2MAFN=~gMSH: Delivery Boost Response (sessionID: abc, accessID:x1, accessType:y1);~n~2MSH=~gMAF: Notify Boost Result (sessionID: abc, accessID:x1, accessType:y1)];~n~n~2MAF note MAF: Increase bit rate or QoS level temporarily (sessionID: abc,accessID:x1, accessType:y1);~n};~n~nvspace 10;~nbox App..MAFN [number=no, line.corner=round, line.color=none, fill.color=lgray,0.4]: \ISession termination {~n~2hscale = ~q1.2~q;~n~2MAF-~gMSH: End Network Assistance session\n\-\BM11d;~n~2MSH-~gMAFN: Destroy Network Assistance session\n\-\BM5d;~n};~n~nvspace 10;~nApp..MAS: Uplink multi-access PDU session continues without Network Assistance;~n~|]
Figure 5.18.4.4.2-1: Procedures for access-specific Network Assistance and Delivery Boost extensions to multi-access
PHASE 1: Initial Setup and Single Access Streaming	Comment by Richard Bradbury: Not reviewed yet.
Please apply ETSI styles B1, B2, erc.	Comment by Daniel : Please see if it complies with the format.
Step 1. Provisioning: The UE is provisioned with configuration data for the media service, including media access information, network assistance endpoints, etc.
Step 2. Acquire Service Access Information: The UE client retrieves access info for media services (e.g., via MbU or MsU interface).
Step 3. Start Uplink Streaming Using Single Access: The UE initiates streaming using a single network interface (e.g., Wi-Fi or cellular).
Step 4–7. Establish Uplink Transport and Media Session: Transport and streaming sessions are set up using a single access path. Uplink media (UL) data is transmitted using single access paths.
Step 8. QoE Metrics Collection: The application layer collects QoE metrics and reports them. Quality of Experience (QoE) metrics are monitored between the application and application server.

PHASE 2: Multi-Access Activation: 
Step 9. Detect Multiple Access Networks: The UE detects the presence of multiple access networks (e.g., 4G and Wi-Fi available).
Step 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 (MSH) to request activation of multi-access (MA) mode. 	Comment by Prakash Kolan 11_17_2025: What is the trigger for this activation?	Comment by Daniel : The lower layer (modem) detects a new access point and informs this to the OS, which then starts to interact with MSH
Step 12. Activate MA: MSH in collaboration with the OS and modem enables multi-access, allowing simultaneous usage of multiple paths. 
Step 13. MA Activated: 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.
Step 14. Start UL 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.

PHASE 3: Network Assistance Activation
Step 15. Request to Activate Network Assistance (NA): Before beginning the uplink session, the app requests for bit rate recommendation (throughput estimation). In order to do this, the app asks the Media AF to enable network assistance for optimizing media delivery. This allows the UE to initiate an uplink streaming session using a bit rate that best matches the current network conditions, or to receive a recommended bit rate from the network. That recommendation remains valid throughout the streaming session unless updated. The suggested bit rate is determined based on the network's estimation or prediction of available uplink bandwidth. This capability serves as a supplementary mechanism to assist the UE, complementing the usual method where the UE estimates the appropriate bit rate based on its own measurements of past uplink traffic. 	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. 
Step 16. Create Network Assistance Session (M11): The MAF reaches the MSH so that a Network Assistance session for network assistance is initiated. 
Step 17–18. Estimate Recommended Bitrate: The MSH now sends the list access points information to the 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 AF calculates recommended bitrate parameters for each access type (e.g., Wi-Fi vs 5G NR) and reports tis the MSH. 	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. 
Step 19. Network Assistance Session Request and Response:The MAF requests session setup and receives bitrate recommendations (e.g., 5 Mbps for LTE, 8 Mbps for Wi-Fi). 
Step 20. Set Initial Bitrate / Select Operation Point: The MAF chooses an optimal bitrate and operational point based on recommendations.
Step 21-22. Establish UL Streaming Using MA Access: Uplink media streaming starts using multi-access with network assistance.

PHASE 4: Subscription for Bitrate Updates
Step 23. Uplink MA PDU Session Continues: Session continues with network assistance active.
Step 24. Subscribe for Bitrate Recommendation Updates: The UE subscribes for ongoing bitrate recommendations as network conditions change. This is done via the MSH informing the AF. 
Step 25. Bitrate Update Notification: The AF sends updated bitrate recommendations (e.g., due to congestion or throughput improvement).
Step 26-27. MAF Adapts Bitrate: This information is shared by the MSH to the MAF. The MAF adjusts encoding rate or representation according to new bitrate.
Step 28. Continue Streaming: Uplink streaming session continues with adapted bitrate under updated network assistance.

 PHASE 5: Delivery Boost (Handling QoE Drop)
Step 29. Detect Sudden Drop in QoE: The application detects a sudden drop in QoE; detects degraded QoE (e.g., high latency, jitter, or packet loss). This can be detected by comparing the on-going session QoE with the reported/collected QoE metrics in step 8. 
Step 30. Request to Activate Delivery Boost: The app requests a delivery boost to the MAF. 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. 
Step 31. Request Delivery Boost (M11): MAF sends a request to activate a temporary performance boost to the MSH. A Delivery Boost session is created.
Step 32. Detecting Sudden Drop: The MSH confirms QoE drop detection event. The MSH also detects which access point needs a delivery boost based on access availability information, thanks to steps 9-11. 
Step 33–34. Invoke and Respond to Delivery Boost: The MSH request the AF to give a temporary boost to that specific access point which requires a temporary boost. The Delivery Boost API is triggered; the network temporarily enhances QoS or bandwidth on that particular access point.
Step 35. Notify Boost Result: MAF receives confirmation that boost has been applied from MSH.
Step 36. MAF Adjusts Bitrate/QoS: MAF increases bitrate or quality level temporarily based on the above received information.

PHASE 6: Session Termination
Step 38. End Network Assistance Session: The UE ends the network assistance session after streaming completes.
Step 39. Delete Network Assistance Session: The Media AF releases network resources.
Step 40. Continue Without Network Assistance: The session continues normally without network assistance (if still active) or ends fully.

	End of change
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