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Abstract of the contribution: it is proposed evaluation and conclusion for L4S/ECN related in KI#3.
Proposal

As discussed in S2-2205845, It is proposed to add the following evaluation and conclusion for L4S/ECN in KI#3 to the TR 23.700-60 "Study on architecture enhancement for XR and media services"

START OF CHANGES
7.X
Overall Evaluation for KI#3
7.X.Y L4S/ECN related solutions evaluation
In order to exposed the RAN congestion information, three mechanism are proposed to notify the exposed information to AF

· Category1: L4S/ECN mechanism for RAN congestion exposure.
· Category2: CP based mechanism, e.g. RAN-AMF-SMF-PCF(-NEF)-AF.
· Category3: N3 Tunnel + CP based mechanism, e.g. RAN-UPF(-NEF)-AF.
In Category1, there are three solutions proposed as the following:

Solution #41: Use of ECN bits for L4S to enable codec/rate adaptation to meet requirements for services.
Solution #46: Use of ECN marking for L4S for scalable congestion control and meet requirements for services.

Solution #43: Information Exposure to AF for XR/media Enhancements.
	
	Solution #41
	Solution #46
	Solution #43

	Congestion detection
	RAN do congestion detection for both UL and DL, and use the ECN bits for L4S. 
	UE or RAN do congestion detection for UL.

RAN can congestion detection for DL. 
	RAN do congestion

	DL ECN marks
	RAN translates DL congestion into ECN bits for L4S in DL PDU’s IP header over Uu.
	DL Option1: RAN translates DL congestion into ECN marks, sets in the DL PDU’s RLC header/ PDCP/IP header over Uu

DL Option2: RAN transmits DL congestion information in the GTP-U header or outer IP header of the GTP-U, which is transmitted over N3 to UPF, that translates congestion into ECN marks in the DL IP PDU header.
	RAN Sends the notifications to UPF via GTP-U header.
UPF Sends the notifications to UE. 

If the congestion level information is exposed and Relaxed ECN (defined in RFC 8311[x]) is used for the exposure, UPF marks the ECN bits of DL IP packets

	DL ECN marks feedback
	UE echoes the received ECN bit to the server. 
	UE translates the received congestion information from RLC/PDCP into ECN bits and echoes it to the server.
	UE sends the notification to AF based on ECN feedback mechanism of Layer 4 protocol

	UL ECN mark
	RAN translates UL congestion into ECN bits for L4S in DL PDU’s IP header over Uu.
	For UL, UE or gNB can do congestion detection, and mark congestion.

UL Option1: gNB translates congestion into ECN marks, sets immediately in the PDU IP header directly.

UL Option2: gNB transmits congestion information in the GTP-U header or outer IP header of the GTP-U, which is transmitted over N3 to UPF, that translates congestion into ECN marks in the UL IP PDU header.

UL Option3: UE translates congestion into ECN marks in the PDU IP header/ PDCP header/ RLC header over Uu.
The UL options include: 

· UL Option1,

· UL Option2, 

· UL Option3, 

· UL Option3+UL Option1, 

· UL Option3+UL Option2
	RAN Sends the notifications to UPF via GTP-U header.

UPF Sends the notifications to AF. 



	Protocol layer over Uu at RAN
	IP
	PDCP/RLC/IP
	IP

	Congestion detection Trigger 
	A preconfigured 5QI
	--
	Events notifications and the corresponding trigger conditions from AF/PCF/SMF to RAN/UPF.

	UE impact
	DL: Support to echo the received DL ECN bits;

UL: Support L4S handling based on the echo UL ECN bits 
Support the preconfigured 5QI
	DL: 

· Support to echo the DL ECN bits;

· Support to translate the received congestion information from RLC/PDCP into ECN bits;

UL: 

· Support L4S handling based on the echo UL ECN marks 

· Support congestion detection, to translate congestion into ECN marks in the PDU IP header/ PDCP header/ RLC header over Uu.
	DL:

-  UE sends the notification to AF based on ECN feedback mechanism of Layer 4 protocol
UL:

· TBD

	UPF impact
	No impact 
	UL: Support to translates congestion info received from N3 into ECN marks in UL PDU’s IP layer

DL: Support to translates congestion info received from N3 into ECN marks in DL PDU’s IP layer
	UL: Support to notify congestion info received from N3 to AF.

DL: Support to translates congestion info received from N3 into ECN marks in DL PDU’s IP layer.


* End of changes *
Conclusions

Editor's note:
This clause will list conclusions that have been agreed during the course of the study item activities.

8.X
Conclusions for KI#3
8.X.Y Conclusions for ECN/L4S
The following aspects for L4S/ECN are concluded as principles for the normative work:

-
AF can request 5GS to perform ECN mark for L4S for a service data flow. The PCF is preconfigured with a 5QI which is used to indicate ECN mark for L4S. When the UE supports L4S, it shall indicate it in the UE SM capability. With the AF request, the PCF can allocate preconfigured 5QI, When the UE support L4S/ECN, the SMF accepts the ECN mark for L4S requirement (i.e. preconfigured 5QI) and send it to the RAN.
-  With the preconfigured 5QI, the RAN executes congestion detection in DL. When congestion happens. The RAN translates the congestion into ECN bits for L4S in DL PDU’s IP header over Uu.
END OF CHANGES
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