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	1st Change (All new text)


[bookmark: _Toc194067719][bookmark: _Toc154165227]5.18.4.3	Multi-Access media delivery for uplink direction using ATSSS
This sectionclause describes Mmulti-Aaccess media delivery forin the uplink direction using Access Traffic Steering, Switching and Splitting (ATSSS). From clause 5.32 of TS 23.501 [23] and clause 4.22.3 of TS 23.502 [24], the ATSSS support is enabled by dedicated user plane functions distributed inbetween the UE and the UPF, and new policy rules at the control plane required to enforce traffic management on the two links by enabling a Multi-Access (MA) PDU layer.
The Policy and Charging Configuration (PCC) rules generated by the ATSSS-enabled Policy Control Function (PCF) for each Service Data Flow (SDF) type are translated by the ATSSS-enabled Session Management Function (SMF) into N4 rules for the User Plane Function (UPF). These rules include routing and Quality of Service (QoS) parameters, such as Forwarding Action Rules (FARs) and Packet Detection Rules (PDRs), as well as dedicated Multi-Access Rules (MARs) and ATSSS rules. The SMF also delivers these ATSSS rules to the User Equipment (UE) via the Access and Mobility Management Function (AMF), along with the UE Route Selection Policy (URSP) rules, which are transmitted over the NAS (N1) interface.	Comment by Richard Bradbury: Nice description.
I think it would be better merged into clause 5.18.1.3.1.
The ATSSS functions in the UE are in charge of managing the uplink traffic (from UE to DN), while the ATSSS functions in the UPF are in charge of managing the downlink traffic, by enabling a combination of MPTCP (higher layer) and/or lower layer multi-link technology, called in general ATSSS-LL.
A “Multi Access (MA) PDU Request” in the ULuplink NAS Transport message indicates to the CN5G Core that it is required to establish a new MA PDU Session and to apply the ATSSS-LL functionality, or the MPTCP functionality (or both) to implementing a multi-access PDU session. The multi-access session will be governed by a specific set of possible ATSSS rules, which are:	Comment by Richard Bradbury: Again, merge into clause 5.18.1.3.1?
-	Selection on whether use Multipath-TCP (MP-TCP) or ATSSS-LL for each matching SDF.	Comment by Richard Bradbury: ?
-	The indication of a steering mode.
A Multi-access PDU Session may be set up in one of three different ways for uplink media steaming:
1.	The UE may set up a single-access PDU Session over one access network and then register over another access network and request a multi-access PDU Session to be set up using both the access networks.
2.	The UE may indicate its capability for ATSSS and request the setting up of a multi-access PDU Session to begin with.
3.	The UE may request to set up a single-Access PDU Session, but the network may transparently set up a multi-access PDU Session instead.
For simplicity, the first option above is used forto illustrate the high-level call flows for uplink 5G Media Streaming with multi-access media delivery. Figure 5.18.4.2-1 shows a high-level call flow for an uplink 5G Media Streaming session over a multi-access PDU Session that uses two different access networks: a 3GPP access and a non-3GPP access. Differences from the baseline call flow for uplink media streaming in clause 6.3.2 of TS 26.501 [26501] are highlighted in blue.
Assumptions:
-	The 5GMS Client is unaware of the UE ATSSS steering functionality.
-	The uplink 5G Uplink Media Streaming session is set up over 3GPP access first before the UE switches to a multi-access PDU Session to use both the access networks.

[image: Msc-generator~|version=8.6.3~|lang=signalling~|size=1295x2033~|text=text.wrap=yes;~nnumbering=yes;~n#hscale=auto;~n~ndefcolor CoreColour=216,216,216;~ndefcolor MnScolour=112,48,160;~ndefcolor APcolour=183,221,232;~ndefcolor MScolour=255,255,0;~ndefcolor clientColour=255,255,204;~ndefcolor ECcolour=245,157,86;~ndefcolor EIcolour=255,192,0;~n~ndefstyle delta [text.color=blue, line.color=blue, arrow.line.color=blue, tag.text.color=blue, tag.line.color=blue];~n~n~nUE [large=true, fill.color=gray,0.1] {~n~2Modem [label=~qModem/\nWi-Fi Driver~q];~n~2OS~3[label=~qUE OS/\nNetwork Stack~q];~n~2App [label=~q5GMSu-Aware\nApplication~q];~2~n~2UEclient: ~q5GMSu Client~q {~n~4MAF~2[label=~qMedia\nStreamer~q];~n~4MSH~2[label=~qMedia\nSession\nHandler~q];~n~2};~n~2hide TRANSPORT [label=~qTransport \n(MPTCP/MP-QUIC)~q];~n};~nMSS [large=true, fill.color=gray,0.1]: ~q5GMSu System~q {~n~4MAS: ~q5GMSu AS~q;~n~4AF: ~q5GMSu AF~q;~n};~nCore [large=true, fill.color=gray,0.1]: ~q5G Core~q {~n~4PCF~2[label=~qPCF~q];~n~4SMF~2[label=~qSMF~q];~n};~n~n~nvspace 10;~nhide MAS;~n-- [number=no, line.corner=~qround~q, line.color=none, fill.color=lgray,0.5]: \ISingle access {~n~2App-~gMSH: Start uplink streaming using single access;~n~2MSH-~gAF-~gPCF-~gSMF [delta]: PDU session establishment request for uplink transport session using single access;~n~2SMF-~gPCF [label=~qSMF retrieves ATSSS policy from PCF~q];~n~2PCF-~gAF-~gMSH [delta]: PDU session establishment response for uplink transport session using single access;~n~2show MAS;~n~2AF-~gMAS [delta]: PDU session establishment request for uplink media streaming session using single access;~n~2MAS~l-~gMAF: PDU session establishment for uplink media streaming using single access;~n~2MAF-~gMAS: Uplink media streaming using single access;~n~2hide MAS;~n};~n~nvspace 10;~n-- [number=no, line.corner=~qround~q, line.color=none, fill.color=lgray,0.5]: \IAccess availability selected {~n~2Modem-~gOS: ~qEvent: new access discovered\I\n\{Wi-Fi association complete\}~q;~n~2OS-~gMAF [delta]: ~qNotify: AccessAvailable\I\n\{accessId=Wi-Fi, IP ready\}~q;~n~2hide OS;~n~2MAF-~gMAF [delta]: ~qEvaluate: check eligibility for media streaming~q;~n};~n~nvspace 10;~n-- [number=no, line.corner=~qround~q, line.color=none, fill.color=lgray,0.5, delta]: \INotify Media Session Handler {~n~2MAF-~gMSH [delta]: ~qNotify: MultiAccessDetected\I\n\{accessId=Wi-Fi, QoS, latency, loss, throughput\}~q;~n};~n~nvspace 10;~n-- [number=no, line.corner=~qround~q, line.color=none, fill.color=lgray,0.5]: \IMedia Session Handler dec~0ides to activate multi-access {~n~2MSH-~gApp [delta]: Inform: additional access detected, preparing MA activation~q;~n~2MSH-~gAF [delta]: ~qPOST /events MultiAccessDetected\B\nM5u~q;~n~n~2-- [number=no, line.corner=~qround~q, line.color=none, fill.color=lgray,0.7]: \INetwork policy and QoS provisioning {~n~4AF-~gPCF [delta]: ~qRequest: authorize dual access (update ATSSS / PCC policy)~q;~n~4PCF-~gSMF: ~qAllocate QoS Flows for new access (e.g. QFI for Wi-Fi)~q;~n~4SMF-~gPCF: ~qConfirm: QoS rules provisioned~q;~n~4PCF-~gAF [delta]: ~qAck: multi-access allowed / parameters~q;~n~2};~n~2AF-~gMSH [delta]: ~qActivation authorized\I\n\{Steering rules\}~q;~n};~n~nvspace 10;~n-- [number=no, line.corner=~qround~q, line.color=none, fill.color=lgray,0.5]: \IEstablish new transport subflow {~n~2MSH-~gMAF [delta]: ~qCommand: establish subflow for accessId=Wi-Fi (MP-TCP add_addr / MP-QUIC path)~q;~n~2MAF-~gModem: ~qRequest: open socket/interface binding for Wi-Fi~q;~n~2Modem-~gMAF: ~qResponse: socket ready, interface active~q;~n~2MAF-~gMSH [delta]: ~qNotify: new path established (Wi-Fi)~q;~n};~n~nvspace 10;~n-- [number=no, line.corner=~qround~q, line.color=none, fill.color=lgray,0.5]: \IUpdate transport and inform application {~n~2MSH-~gMSH [delta]: ~qUpdate scheduling policy (split / aggregation)~q;~n~2MSH-~gApp [delta]: ~qNotify: Multi-access active (5G + Wi-Fi)~q;~n};~n~|]
Figure 5.18.4.3-1: Basedline procedure for 5G Uplink Media Streaming session
 with multi-access media delivery
[bookmark: _Toc162962330]The steps are as follows:
Step 1 to 7: Single Access (initial state): UE app requests to start uplink streaming. The Media Session Handler coordinates with 5G core network (AF → PCF → SMF) to establish a PDU session and apply any ATSSS/PCF policies. Media server (MAS)The Media Streamer and MAF completes the media-level session setup with the 5GMSu AS and streaming begins on a single access. Baseline single-access operation including resource provisioning, QoS flows set-up, and media paths are provisioned and established before multi-access is considered.
1:	Start uplink streaming using single access.
2:	PDU session establishment request for ULuplink transport session using single access.	Comment by Richard Bradbury: Is this new?
3:	SMF retrieves ATSSS policy from PCF.
4:	PDU session establishment response for ULuplink transport session using single access.
5:	PDU session establishment request for ULuplink media streaming session using single access.	Comment by Richard Bradbury: What is this step?
Don’t recall it from the baseline call flow in TS 26.501.
6:	PDU session establishment for ULuplink media streaming using single access.
7:	Uplink (UL) media streaming using single access.
Steps 8 to 9: Access availability detection: The UE must detect candidate extra access before activating MAmulti-acces to improve throughput/resilience. The Modem / OS continuously monitors access technologies (e.g. Wi-Fi, 5G NR). When a new access becomes available (e.g. Wi-Fi association completed, IP address assigned), the OS notifies upper layers via events (netlink, Android ConnectivityManager, or similar). The UE Modem/OS provides an Access Availability Report to the MAF (Media Access Function)Media Streamer.
8:	Event: new access discovered (Wi-Fi association complete).
9:	Notify: AccessAvailable (accessId=Wi-Fi, IP ready).
10:	Evaluate: check eligibility for media streaming.
Steps 11: Local decision and reporting to Media Session Handler: The MAFMedia Streamer sends detailed per-access metrics (capabilities) to the Media Session Handler so media control can decide. The MAFMedia Streamer evaluates whether the new access is eligible for media traffic (e.g., same PDU session or via ATSSS policy). The MAFMedia Streamer sends a MultiAccessDetected notification to the Media Session Handler (MSH), including: Access ID and type (e.g., Wi-Fi / 5G), QoS capability or path metrics (latency, throughput, loss rate), Possible IP endpoints. MSH needs per-access info (e.g., throughput, latency) to choose whether to activate MA and how to split/steer streams for non-GBR flows or GBR flows.
11:	Notify: MultiAccessDetected(accessId=Wi-Fi, QoS, latency, loss, throughput)
Steps 12 to 13: MSH triggers multi-access activation: The Media Session Handler informs the 5GMSu-Aware Aapplication and simultaneously contacts the Media 5GMSu AF (via the media session handling API at reference point M5u API) to request authorization/assistance for MA activation. The MSH analyzes the event and decides whether to activate MA operation. It notifies the 5GMSu-Aware Application (App)  about multi-access availability. In pParallelly, it sends a “Activate MA” request to the Media AF to align control plane and policy configuration. Control plane coordination is needed: The 5GMSu AF can consult PCF and decide on ATSSS rules, delivery boosts, or QoS changes.
12:	Inform: additional access detected, preparing MA activation
13:	POST /events MultiAccessDetected (M5u API)
Steps 14 to 18: Media AF & network provisioning: The 5GMSu Media AF asks the PCF to permit MAmulti-access; the PCF/SMF allocate per-access QoS flows, steering rules, and any PCC templates; the 5GMSu AF returns activation parameters to the Media Session Handler. The Media 5GMSu AF then contacts the PCF/SMF to: 
-	Authorize dual access usage (ATSSS rules or PCC policy),
-	Allocate new QoS flows for the added access path,
-	Return updated transport / steering instructions to the Media Session Handler.
-	The PCF/SMF sends a confirmation upon acceptable conditions and informs this to the 5GMSu AF.
The 5G cCore network must authorise resource usage per operator policy; QoS flows must be created/mapped per access for correct scheduling.
14:	Request: authorize dual access (update ATSSS / PCC policy).
15:	Allocate QoS Flows for new access (e.g. QFI for Wi-Fi).
16:	Confirm: QoS rules provisioned.
17:	Ack: multi-access allowed / parameters.
18:	Response: activation authorized, steering rules.
Steps 19 to 22. Establish new subflow: The Media Session Handler ordersinstructs the MAFMedia Streamer to open a transport subflow on the new access (MP-TCP add_addr or MP-QUIC create PATH). Modem/OS returns socket ready, MAFthe Media Streamer confirms this to the Media Session Handler. The MAFMedia Streamer establishes a new subflow (e.g. MP-TCP, MP-QUIC) for the newly detected access based on the confirmation received from the Media Session Handler. While aAt the same time, the MAFMedia Streamer also requests to the modem to open a socket to the newly detected access. As the modem confirms this, and once the new subflow is ready, the MAFMedia Streamer notifies the Media Session Handler: “ that Mmulti-access is active”. Only after the transport subflow is up can traffic be sent/received on that access.
19:	Command: establish subflow for accessId=Wi-Fi (MP-TCP add_addr / MP-QUIC path).
20:	Request: open socket/interface binding for Wi-Fi.
21:	Response: socket ready, interface active.
22:	Notify: new path established (Wi-Fi).
Steps 23 to 24. Update transport policy: The Media Session Handler decides split ratios/steering policy and updates MAFthe Media Streamer and/or the transport. The 5GMSu-Aware Application is informed that MAmulti-access is active. The Media Session Handler updates scheduling / path selection rules (e.g. round-robin, split, weighted load). It informs the 5GMSu-Aware Application: that “Mmulti-access is activated —and that the media streaming session is now usinges both accesses.” The Aapplication can now adjust its encoder settings (e.g., send enhancement layers over Wi-Fi) to take advantage of this, or the User Interface can reflect improved connectivity.
23:	Update scheduling policy (split / aggregation).
24:	Notify: Multi-access active (5G + Wi-Fi).
	End of change
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