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	Reason for change:
	Clause 5.38.1 contains the following editor's note:

Editor's Note:	Further details on how the UPF performs ECN marking for L4S based on the congestion information received from the NG-RAN need to be specified.
TS 23.501 specifies:

In the case of ECN marking for L4S by PSA UPF, the NG-RAN is instructed to perform congestion information monitoring and report to the PSA UPF the congestion information (i.e. a percentage of packets that UPF uses for ECN marking for L4S) of the QoS Flow on UL and/or DL directions via GTP-U header extension to PSA UPF.
Likewise, TS 38.415 specifies (for DL and UL Congestion Information):

[bookmark: _Toc155945694]5.5.3.25	DL Congestion Information
Description: For the cases of ECN marking at UPF request, this field indicates the percentage of DL IP packets up to two decimal points that should be ECN marked for a QoS flow.
For the case of congestion information request, this field should be interpreted as a percentage of congestion level in DL up to two decimal points for a QoS flow. 
As an example, value 9574 corresponds to a percentage of 95.74%.


	
	

	Summary of change:
	The UPF perform ECN bits marking for L4S for the percentage of IP packets of the QoS flow in the DL/UL direction according to the DL/UL Congestion information. 

	
	

	Consequences if not approved:
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	Rev. 1: The text in clause 5.38.1 is updated to refer to the GTP-U PDU Session Container header extension.
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* * * First Change * * * *
[bookmark: _CR5_22_2][bookmark: _CR5_39_2][bookmark: _Toc155291601][bookmark: _Toc155296328][bookmark: _Toc155291756][bookmark: _Toc155296483][bookmark: _Toc155291527][bookmark: _Toc155296254][bookmark: _Toc19717135][bookmark: _Toc27490602][bookmark: _Toc27556895][bookmark: _Toc27723812][bookmark: _Toc36030878][bookmark: _Toc36042798][bookmark: _Toc36814122][bookmark: _Toc44688971][bookmark: _Toc44923725][bookmark: _Toc51860692][bookmark: _Toc57930459][bookmark: _Toc57931089][bookmark: _Toc155291493][bookmark: _Toc155296220][bookmark: _Toc19717149][bookmark: _Toc27490622][bookmark: _Toc27556915][bookmark: _Toc27723832][bookmark: _Toc36030901][bookmark: _Toc36042821][bookmark: _Toc36814145][bookmark: _Toc44688995][bookmark: _Toc44923749][bookmark: _Toc51860718][bookmark: _Toc57930485][bookmark: _Toc57931115][bookmark: _Toc155291526][bookmark: _Toc155296253]5.38.1	Support of ECN marking for L4S
Stage 2 requirements for the support of ECN marking for L4S are specified in clause 5.37.3 of 3GPP TS 23.501 [28]. This 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.
Support of this feature is optional for the SMF and UPF. A UPF that supports ECN marking for L4S on behalf of and due to congestion in NG-RAN shall indicate so to the SMF by setting the EML4S flag in the UP Function Features IE (see clause 8.2.25).
ECN marking for L4S may be 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.
NOTE 1:	A QoS flow eligible for ECN marking can be determined statically when a PDU session is established based on configuration in SMF or PCF, or dynamically based on the detection of the L4S traffic (e.g. matching packets with ECT(1) or CE (see IETF RFC 9331 [81]) together with 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.
NOTE 2:	ECN marking for L4S in the IP header due to congestion in NG-RAN can be supported by NG-RAN itself or can be delegated to the PSA UPF. If supported by both, it is enabled by the SMF either in the NG-RAN or in the PSA UPF, based on operator's policies. This clause describes requirements for ECN marking done in the PSA UPF.
NOTE 3:	In general, any network layer node that experiences congestion and is capable of performing ECN marking for L4S in the IP header can do so to contribute to the end to end L4S support. This clause describes only the marking due to congestion in NG-RAN with ECN marking delegated to the PSA UPF. It does not prevent though any other network layer node to perform ECN marking of the user IP packets due to other congestion point in the end-to-end path.
If the UPF indicated support of ECN marking for L4S (i.e. the EML4S feature), the SMF may instruct the UPF to perform ECN marking for L4S for one QoS flow, in a PFCP Session Establishment Request or a PFCP Session Modification Request, by setting the ECN marking for L4S indicator in a QER associated with the UL and/or DL PDRs of this QoS flow.
NOTE 4:	The PDR can use SDF filter(s) (e.g. matching packets with ECT(1) or CE (see IETF RFC 9331 [81]) together with IP 5 tuple) to steer traffic to an L4S enabled QoS Flow.
NOTE 5:	The SMF also indicates to NG-RAN to report the congestion information (i.e. a percentage of packets to be used by the UPF for ECN marking for L4S) of the QoS Flow on UL and/or DL directions via GTP-U header extension to PSA UPF. If there is no UL packet when report for DL and/or UL needs to be provided, NG-RAN may generate an UL Dummy GTP-U Packet for such a reporting.
Upon being instructed to perform ECN marking for L4S for a QoS flow, the UPF shall: 
-	use monitor the UL and/or DL congestion information sent received from theby NG-RAN in the GTP-U PDU Session Container header extension (see 3GPP TS 38.415 [34] and 3GPP TS 38.300 [42]) of GTP-U packets; and  of the corresponding QoS flow to 
-	perform ECN bits marking for L4S for the percentage of IP packets of the QoS flow in the UL and/or DL direction according to the DL/UL Congestion information the corresponding direction. 
During PDU session establishment procedure, if the SMF receives the ECN Marking or Congestion Monitoring Reporting Status (in the PDU Session Resource Setup Response Transfer IE) from the NG-RAN which indicates that congestion information reporting for the QoS flow is not active, then the SMF shall instruct the UPF to stop ECN marking for L4S, by setting the ECN marking for L4S indicator to "0" in the QER associated with the PDRs of the QoS flows for which ECN marking was enabled, in a PFCP Session Modification Request if the SMF has instructed the UPF to perform ECN marking for L4S for a QoS flow previously.
During a NG-RAN Xn handover and N2 handover, if the congestion information reporting has been enabled on source NG-RAN while the target NG-RAN does not support congestion information reporting, then the SMF shall instruct the UPF to stop ECN marking for L4S, by setting the ECN marking for L4S indicator to "0" in the QER associated with the PDRs of the QoS flows for which ECN marking was enabled, in a PFCP Session Modification Request.
Upon being instructed to stop performing ECN marking for a QoS flow, the UPF shall stop doing so.
Editor's Note:	Further details on how the UPF performs ECN marking for L4S based on the congestion information received from the NG-RAN need to be specified

* * * End of Changes * * * *

