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Abstract of the contribution: This paper proposes a solution for L4S support in intermediate non-3GPP access nodes.
1. Discussion
As the use-cases and applications for XRM are not limited to 3GPP access, XRM devices and applications may use non-3GPP access as a means of communication. In such a scenario where the XRM device(s) use non-3GPP access path with 5GC backhaul, the intermediate nodes such as N3IWF, TNGF, W-AGF may experience UP traffic congestion (for example, an N3IWF/TNGF/W-AGF deployment supports multiple access connections and as a result may experience congestion).
The new approved SID titled Study on Extended Reality and Media service (XRM) Phase 2 (SP-231805) introduces this issue in Work Task #3.1 as follows:
WT#3 Further enhancement to support XR based on non-3GPP access. 
WT#3.1 Study how to support L4S for non-3GPP access networks and intermediate 5GS nodes (N3IWF, TNGF and W-AGF) to perform ECN marking for L4S.  
-  Support L4S in untrusted/trusted access (e.g. N3IWF, TNGF).
-  Support L4S in wireline access (e.g. W-AGF).
The related KI#6 was agreed to TR 23.700-70.
This pCR proposes a solution for KI#6 on L4S support in intermediate non-3GPP access nodes.
2. Proposal
A solution is proposed for KI#6 to be incorporated in the XRM Ph2 TR 23.700-70.
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Second change (all text new)
6.X	Solution #X: Supporting L4S in intermediate non-3GPP access nodes
6.X.1	Key Issue Mapping
This solution addresses Key Issue #6.
6.X.2	Description
L4S (Low Latency, Low Loss and Scalable Throughput) is described in IETF RFC 9330 [a], IETF RFC 9331 [b] and IETF RFC 9332 [c]. It exposes congestion information by marking ECN bits in the IP header of the user IP packets between the UE and the application server to trigger application layer rate adaptation.
In 5G System, ECN marking for L4S may be supported in intermediate non-3GPP access nodes such as N3IWF (for untrusted non-3GPP access), TNGF (for trusted non-3GPP access) or W-AGF (for Wireline non-3GPP access). The following topics should be handled:
1. On which granularity and for what traffic type ECN marking for L4S is supported at intermediate non-3GPP access nodes?
2. What are the triggers for enabling ECN marking for L4S?
The current solution proposes that ECN marking for L4S is enabled on a per QoS Flow basis. An AF might request enabling ECN marking for L4S via the Nnef_AFsessionWithQoS service operation. Alternatively, ECN marking for L4S may be enabled by the SMF based on dynamic or static policies for the DNN/S-NSSAI of the PDU session. The SMF provides an indication for ECN marking for L4S to the intermediate non-3GPP access node for a corresponding QoS Flow. ECN marking for L4S might apply to GBR flows or non-GBR flows. It might also apply to uplink and/or downlink direction. QoS rules in the UE and PDRs in the PSA UPF determine the PDUs bound to the L4S enabled QoS Flow. 
The criteria based on which an intermediate non-3GPP access node decides to mark ECN bits when congestion occurs are implementation specific.
6.X.3	Procedure
The network requested PDU Session Modification procedure of 3GPP TS 23.502 clause 4.3.3.2 applies, where RAN is replaced by an intermediate non-3GPP access node (N3IWF, TNGF, W-AGF):
· SMF triggered by static or dynamic PCC rules decides to enable ECN marking for L4S for a dedicated QoS Flow. An AF request via Nnef_AFsessionWithQoS might be the trigger for a dynamic PCC rule. 
· The intermediate non-3GPP access node is notified accordingly (via the AMF). If requested a new QoS flow is setup.
· The intermediate non-3GPP access node replies to the SMF via the AMF.
· The SMF updates if needed the UPF and the UE, e.g. if a new QoS flow is established. 
· The intermediate non-3GPP access node performs ECN marking for L4S, when applicable, for the traffic of the QoS Flow dedicated to ECN marking for L4S as requested by the SMF. 
· UPF handles the congestion information when received from the intermediate non-3GPP access node like for the NG-RAN case. 
6.X.4	Impacts on services, entities and interfaces
-	SMF – Indicates the intermediate non-3GPP access nodes that for a dedicated QoS Flow ECN marking for L4S is enabled.  
-	N3IWF/TNGF/W-AGF – When requested by the SMF for a dedicated QoS Flow performs, when applicable, ECN marking for L4S for the traffic of the dedicated QoS Flow.
End of changes
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