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Abstract of the contribution: Discussion on ECN/L4S related solutions in KI#3.
1. Discussion
The ECN/L4S mechanism is shown as the Figure-1
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Figure-1
In UL congestion detection, the UE is the source role in Figure-1 and the RAN is the CE role. In sol#46, both RAN and UE can do the congestion detection. However, if UE do the congestion detection, the UE can use the congestion information directly and it doesn’t make sense to send it out via ECT and receive it from the ECN-Echo (ECE). Also from the UE’s view, UE may not distinguish the poor coverage situation and congestion happens at RAN.
Observation1: If the UE can do the congestion detection, the UE can use the congestion information directly, since it is not efficient to for the UE send it out via ECT bit and receive it back from the ECN-Echo (ECE).
Proposal1: the UE is not involved in ECN/L4S mark and UL congestion detection.
During RFC8311 definition, the ECN mark for L4S is used by the source to execute congestion response, e.g. to backs off transmission comparing to drop data. So if the source doesn’t support the congestion response based on ECN mark for L4S, the RAN’s behaviour for ECN mark doesn’t make sense. 
	  Congestion Response Differences:  An ECN congestion indication
      communicates a higher likelihood than a dropped packet that a
      short queue exists at the network bottleneck node [TCP-ABE].  This
      difference suggests that for congestion indicated by ECN, a
      different sender congestion response (e.g., sender backs off by a
      smaller amount) may be appropriate by comparison to the sender
      response to congestion indicated by loss.



Observation2: In UL congestion detection, RAN’s behaviour for ECN/L4S mark doesn’t makes sense when the UE doesn’t support the congestion response based on ECN/L4S mark.
In DL congestion detection, the UE is the receiver role in Figure-1 and the RAN is the CE role. The RAN performs DL congestion detection and ECN/L4S mark in the DL PDU. The UE need to support to feedback the received ECN/L4S mark to the source, i.e. the server, that executes congestion response. 
Observation3: In DL congestion detection, RAN’s behaviour for ECN/L4S mark doesn’t makes sense when the UE doesn’t support to feedback the received ECN/L4S mark to the server.
Observation4: In DL congestion detection, RAN’s behaviour for ECN/L4S mark doesn’t makes sense when the server doesn’t support the congestion response based on ECN/L4S mark.
As defined in RFC 3168, ECT (0) and ECT (1) set by the data sender to indicate that the end-points of the transport protocol are ECN-capable
As defined in RFC 8311, the use of the ECT (1) codepoint can be used to indicates L4S, i.e. to request ECN congestion marking behaviour in the network that differs from ECT (0).
During the transmission path, the ECN/L4S support of the CE, source and receiver may be hybrid, i.e. some support ECN and Some support L4S. Hence, ECT (1) cannot explicitly indicate L4S capable. Furthermore, the RAN need to detect ECN bits the PDU’s IP header to see whether the server or UE support ECN, which is too late, since a preconfigured 5QI dedicated for the ECN mark for L4S has been allocated for the XR service data flow. If neither UE not server support L4S, a normal 5QI should be allocated for the service data flow.
The observation4 can be fixed by AF request, since it can be assumed AF request is triggered only when the server supports L4S based congestion response.
The observetion2&3 can be fixed by taking UE capability into account when the preconfigured 5QI dedicated for the ECN mark for L4S is allocated.
Proposal2: ECN/L4S mark in 5GS is requested by the AF.
Proposal3: When the SMF request RAN to execute ECN/L4S mark, it should consider UE capability of ECN/L4S.
In sol#46, some options are transmitted RAN translates DL congestion into ECN marks, sets in the DL PDU’s RLC header/ PDCP header over Uu. However, comparing to ECN mark in IP layer, ECN mark in RLC/PDCP header seems not to bring in extra benefit.
Proposal4: RAN executes ECN mark for L4S in PDU’s IP layer.
2. Conclusions
[bookmark: _GoBack]Observation1: If the UE can do the congestion detection, the UE can use the congestion information directly, since it is not efficient to for the UE send it out via ECT bit and receive it back from the ECN-Echo (ECE). 
Observation2: In UL congestion detection, RAN’s behaviour for ECN/L4S mark doesn’t makes sense when the UE doesn’t support the congestion response based on ECN/L4S mark.
Observation3: In DL congestion detection, RAN’s behaviour for ECN/L4S mark doesn’t makes sense when the UE doesn’t support to feedback the received ECN/L4S mark to the server
Observation4: In DL congestion detection, RAN’s behaviour for ECN/L4S mark doesn’t makes sense when the server doesn’t support the congestion response based on ECN/L4S mark.
Proposal1: The UE is not involved in ECN/L4S mark and UL congestion detection.
Proposal2: ECN/L4S mark in 5GS is requested by the AF.
Proposal3: when the SMF request RAN to execute ECN/L4S mark, it should consider UE capability of ECN/L4S.
Proposal4: RAN executes ECN mark for L4S in PDU’s IP layer.
The above proposals are reflected in S2-2205846 and S2-2205848, which are the conclusion proposal for L4S and update to sol#41 respectively.
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