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	Reason for change:
	There are ENs unfixed:
Editor's note:	During UE mobility, e.g. NG-RAN handover or local PSA UPF relocation, whether there are other impacts for ECN marking for L4S is FFS.
Editor's note:	It is FFS whether all QoS monitoring requests can be addressed with the limitation of one QoS Monitoring control information per PCC.
As shown in Figure-1, when HO happens, a QoS flow is transferred and if the target RAN accepts the QoS flow, then no congestion for the QoS flow. When a QoS flow establishment, generally, initial no congestion doesn’t trigger reporting. However, if the source RAN used to report congestion, the PSA UPF doesn’t know no congestion anymore for the QoS flow. since the SMF understands inter RAN handover and the transferred QoS flow, the SMF can notify PSA UPF the transferred QoS flow and the UPF understands no congestion anymore.
Further, the reported congested information used for exposure is also used for ECN marking for L4S in PSA UPF as defined in 5.37.4. However, the current reported congestion information is different.
· Congestion information (i.e. a percentage of congestion level for exposure)
· congestion information (i.e. a percentage of packets that UPF uses for ECN marking for L4S)
It is proposed to clarify the reported percentage is common for the two mechanisms, but the two mechanism PSA UPF can understand the percentage on its own.

	
	

	Summary of change:
	· Fix the mobility EN in clause 5.37.3.3
· The reported congestion information is a percentage which is common used for ECN marking for L4S in PSA UPF and for congestion information exposure as defined in clause 5.45.3. 
· For a given QoS flow with ECN marking for L4S indicator, the PSA UPF should treat the reported percentage as the percentage of packets that UPF uses for ECN marking for L4S.
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	Specification for ECN marking for L4S is incomplete and sufficiently correct. 

	
	

	Clauses affected:
	5.37.3.1, 5.37.3.3, 5.37.4, 5.45.1, 5.45.2, 5.45.3, 5.45.X(new)

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	...






[bookmark: _Toc20203939][bookmark: _Toc27894624][bookmark: _Toc36191691][bookmark: _Toc45192777][bookmark: _Toc47592409][bookmark: _Toc51834490][bookmark: _Toc83303923][bookmark: _Hlk131439302][bookmark: _Toc122440359][bookmark: _Toc114665145][bookmark: _Toc44882267][bookmark: _Toc106909195][bookmark: _Toc533204495][bookmark: _Toc44882073]* * * Start of Changes * * * 
5.37.3	Support of ECN marking for L4S to expose the congestion information
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 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.
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.
Editor's note:	During UE mobility, e.g. NG-RAN handover or local PSA UPF relocation, whether there are other impacts for ECN marking for L4S is FFS.	Comment by vivo2: fixed in 5.37.3.3


5.37.3.2	Support of ECN marking for L4S in NG-RAN
ECN marking for L4S may be supported in NG-RAN as specified in TS 38.300 [27].
To enable support of ECN marking for L4S in NG-RAN, dedicated QoS Flow(s) are used for carrying L4S enabled IP traffic. The SMF may be configured to, based on PCC Rule provide an indication for ECN marking for L4S to NG-RAN for a corresponding QoS Flow(s), but in the absence of such configuration the use of L4S on a QoS flow is controlled by a coordinated configuration in NG-RAN and 5GC.
The criteria based on which NG-RAN decides to mark ECN bits for L4S is NG-RAN implementation specific.
5.37.3.3	Support of ECN marking for L4S in PSA UPF
To enable ECN marking for L4S by a PSA UPF, a QoS Flow level ECN marking for L4S indicator may be sent by SMF to PSA UPF over N4. SMF also indicates to NG-RAN to report 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 by a QoS monitoring configuration with the congestion to be measured. The reported congestion information is a percentage which is common used for ECN marking for L4S in PSA UPF and for congestion information exposure as defined in clause 5.45.3. For a given QoS flow with ECN marking for L4S indicator, the PSA UPF should treat the reported percentage as the percentage of packets that UPF uses for ECN marking for L4S. 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 successful activation of congestion information reporting for UL and/or DL, PSA UPF uses information sent by NG-RAN in GTP-U header extension (see TS 38.415 [116] and TS 38.300 [27]) to perform ECN bits marking for L4S for the corresponding direction.
[bookmark: _GoBack]During inter-NG RAN handover, the Source NG-RAN does not inform the Target NG-RAN about the latest reported congestion information for a QoS Flow. Instead, the SMF provides to the UPF the transferred QoS Flows received from the AMF and the UPF understands no congestion anymore for those QoS flows.
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