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Abstract: This paper proposes a solution for L4S support in wireline access.
1. Introduction
The new approved SID titled Study on Architecture enhancement for XRM Ph2 (SP-231198) includes the below non-3GPP aspects to be studied as part of Rel-19:
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).
This pCR proposes a solution for WT#3.1 on L4S support in wireline access.
2. Proposal
This contribution proposes to include Solution X in TR 23.700-70 V0.1.0.
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6.X	Solution #X: L4S in wireline access
6.X.1	Key Issue mapping
This solution proposes a solution for the following issues in KI#x:
· How L4S congestion in UL and DL directions with ECN marking is handled in non-3GPP access-specific 5GS intermediate nodes such as N3IWF, TNGF, W-AGF, RGs, etc.
6.X.2	Description
6.X.2.1	General
W-5GAN connects to the 5GC via a W-AGF which interfaces with the 5GC CP and UP functions over N2 and N3 interfaces, respectively. 5G-RG is able to authenticate, register and signal directly with the 5GC over the N1 interface, while for FN-RG, which is not 5G capable, N1 is terminated on W-AGF which acts on behalf of the FN-RG.
The mechanisms to provide QoS in wireline networks are different from those in 5GS. For example, in a W-5GCAN, a Service Flow is a MAC-layer transport service that provides unidirectional transport of packets, either to upstream packets transmitted by the CM or to downstream packets transmitted by the CMTS [1]. A Service Flow is characterized by a Classifier and a set of QoS Parameters such as latency, jitter, and throughput assurances. A Classifier is a set of matching criteria applied to each packet entering the cable network which consists of some packet matching criteria and a classifier priority. The Downstream Classifiers are applied by the CMTS while the Upstream Classifiers are applied at the CM. Cable access network provides support for low-latency services through the dual-queue approach, by separating queue-building and non-queue-building traffic. In both the upstream and downstream directions, Low Latency Service Flows are created with their associated classifiers. Therefore, this solution proposes that the 3GPP-defined wireline nodes (W-AGF and RG) provide mechanisms to extend support for L4S in W-5GAN. 
The proposed solution has the following principles:
· Dedicated W-UP resources are used for carrying L4S-enabled IP traffic.
· For DL, W-AGF maps the L4S-enabled QoS Flows to W-UP resources.
· For UL, 5G-RG maps the L4S-enabled QoS Flows to W-UP resources.
· 5G-RG may be enable ECN marking for L4S based on its local congestion information.
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Fig 6.X.2.1-1 L4S support in wireline access
6.X.2.2	Supporting L4S in W-AGF
In case of DL, when the W-AGF receives N2 requests related with PDU Session resources, the W-AGF maps the QoS profile(s) received from the 5GC to W-UP level QoS. The SMF may be configured to, based on PCC Rule, provide an indication for L4S for a corresponding QoS Flow(s) to W-AGF. W-AGF maps the L4S-enabled QoS Flow(s) to L4S-enabled wireline QoS resource(s). 
When the W-AGF receives a DL PDU via N3, it identifies the QFI from the GTP-U header, and if the QFI corresponds to a QoS Flow with L4S enabled, it determines the corresponding L4S-enabled wireline QoS resource to use for sending the DL PDU to the RG.
6.X.2.3	Supporting L4S in RG
In case of UL, when the 5G-RG receives NAS message related with PDU Session QoS, the 5G-RG maps the QoS rule(s) received in NAS to W-UP level QoS. The SMF may be configured to, based on PCC Rule, provide an indication for ECN marking for L4S for a corresponding QoS Flow(s) to the 5G-RG. 5G-RG maps the L4S-enabled QoS Flow(s) to L4S-enabled wireline QoS resources(s).
When the 5G-RG transmits an UL PDU, if it determines (by using the QoS rules of the PDU Session) that the QFI corresponds to a QoS Flow with L4S enabled, it uses the corresponding L4S-enabled wireline QoS resource for sending the UL PDU to the W-AGF.
Additionally, 5G-RG may enable ECN marking for L4S, based on its local congestion conditions, for those QoS flows for which it received an indication for L4S.
6.X.3	Procedures
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Fig. 6.X.3-1 High-level procedure of the solution
1. Steps 1-2a specified in TS 23.316 clause 7.3.1.1
2a. The N2 SM information carries information that the AMF shall forward to the W-AGF which includes: For each QoS Flow, an ECN marking for L4S indicator to W-5GAN in the case of ECN marking for L4S in W-5GAN.
The N1 SM container that the AMF shall provide to the 5G-RG contains the: For each QoS Flow, an ECN marking for L4S indicator to 5G-RG in the case of ECN marking for L4S in the 5G-RG.
2b. The AMF shall under request of the SMF send a N2 PDU Session Resource Setup Request message to W-AGF to establish the access resources for this PDU Session.
3. Based on the QoS flows and QoS parameters received in the previous step, W-AGF determines the corresponding L4S-enabled wireline QoS resource needed for the PDU session.
4. The W-AGF sets up the W-UP resources for the PDU session.
5. After all W-UP resources are established, the W-AGF shall forward to 5G-RG via the W-CP signalling connection the PDU Session Establishment Accept message (including the ECN marking for L4S indicator) received in step 2b.
6. The W-AGF shall send to AMF an N2 PDU Session Resource Setup Response including: established QoS Flows status (active/not active) for ECN marking for L4S.
7. All steps specified in TS 23.502 clause 4.3.2.2.1 after step 14 are executed according to the PDU Session Establishment procedure over 3GPP access.

6.X.4	Impacts on services, entities and interfaces
TBD
End of changes
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