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	Reason for change:
	This is related to KI#3 (L4S)
--------------------- Start of Excerpt ----------------------------
[bookmark: _Toc138309682]5.37.3.1	General
NOTE 3:	A QoS flow may be enabled with ECN marking for L4S requirement e.g. statically when a PDU session is established based on configuration in SMF or PCF, or dynamically based on detection of the L4S traffic e.g. via ECT(1) and/or IP 5 tuple in the IP header whereby SMF or PCF triggers a setup of a QoS Flow enabled for L4S, or by requests by an AF.
--------------------- End of Excerpt ----------------------------

L4S is designed to work on top of the user-plane by allowing both endpoints to use ECN validation and ECN counting to determine whether the other endpoint and the network path in between support this feature in each direction independently.

With 5GS, AF can also directly request L4S support via NEF_API as shown in NOTE 3. It is assumed that if 5GS accepts the L4S request from AF for a specific SDF, a dedicated QoS flow enabled with ECN marking (i.e., performing CE marking) will be assigned to serve that SDF. AF is also expected to mark the outgoing packet (i.e., DL packet) with ECT (1).

However, due to the possibility of "bad" middle boxes between the AF and UPF, it is possible that the ECT (1) DL packet may be bleached into a Not-ECT packet. In this scenario, it is unclear in the spec how 5GS will handle this traffic since AF has explicitly requested L4S for this SDF.

In other words, AF expects to see “CE” marking in a fraction of packets from 5GS depending on the congestion and AF is sending DL packet with ECT (1). However, ECN validation fails because of bleaching action by a middle box. This combination breaks the whole point of having AF requested L4S functionality.

To ensure good interoperability with AF requested L4S support from 5GS [over NEF_API] for a specific SDF, it is proposed that UPF will ensure those PDU are carrying ECT(1) by re-marking it if needed. 

This proposal applies only to the DL direction from AF to UE. 
 

	
	

	Summary of change:
	Provides normative texts that for AF requested L4S handling, detection of ECT (1) is not a determining factor. 

	
	

	Consequences if not approved:
	No real benefit with AF requested L4S handling and the application protocol stack may have to fall back to default handling for congestion over this network path.
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* * * Start of Change * * * *
5.37.3.1	General
L4S (Low Latency, Low Loss and Scalable Throughput) is described in IETF RFC 9330 [159], IETF RFC 9331 [160] and IETF RFC 9332 [161]. 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. ECN marking for L4S is enabled on a per QoS Flow basis in the uplink and/or downlink direction and may be used for GBR and non-GBR QoS Flows. ECN marking for the L4S in the IP header is supported in either the NG-RAN (see clause 5.37.3.2 and TS 38.300 [27]), or in the PSA UPF (see clause 5.37.3.3).
NOTE 1:	Whether NG-RAN or PSA UPF based ECN marking for L4S is used is decided by SMF based on operator's network configuration and policies.
In the case of ECN marking for L4S by PSA UPF, the NG-RAN is instructed to perform congestion information monitoring.
NOTE 2:	As for any QoS flow, QoS rules in the UE and PDRs in the PSA UPF control which packets are bound to the L4S enabled QoS flow. The Packet Filter Set in the QoS rule or PDR can use packet filter(s) in clause 5.7.6.2 (e.g. ECT(1) and/or IP 5 tuple) to steer traffic to an L4S enabled QoS Flow.
NOTE 3:	A QoS flow may be enabled with ECN marking for L4S requirement e.g. statically when a PDU session is established based on configuration in SMF or PCF, or dynamically based on detection of the L4S traffic e.g. via ECT(1) and/or IP 5 tuple in the IP header whereby SMF or PCF triggers a setup of a QoS Flow enabled for L4S, or by requests by an AF.
If L4S handling is requested by an AF for a specific SDF, AF is expected to mark ECT (1) on those IP frames. The PCF trigger to setup a QoS Flow enabled for L4S shall not be based on ECT (1) traffic detection only. On this QoS Flow, UPF shall mark IP frames received with non-ECT to ECT (1) before forwarding it further via N3/N9 interfaces.
NOTE 4:	To support this functionality, the UE needs to support L4S feedback as described in IETF RFC 9330 [159], which is not in the scope of 3GPP.
When serving PSA UPF or NG-RAN is changed e.g. due to inter-NG-RAN handover or PSA UPF relocation, target NG-RAN and target PSA UPF should keep contributing to ECN marking for L4S for the QoS Flow. However, if not available (i.e. ECN marking for L4S is not supported in both, target NG-RAN and target PSA UPF), AF should be notified.
* * * End of Changes * * * *

