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This is the second XR meeting in RAN3. We will analyze the below open issues about ECN Marking and Mobility in this paper.
· Issue 4: how to support ECN marking in the NG-RAN
For example, whether adding an ECN marking Request during QoS flow establishment, whether providing a feedback when a QoS flow is setup with ECN marking accepted, how DU providing congestion information to CU, etc.
· Issue 5: How to support ECN marking in UPF and network information exposure
For example, whether adding a congestion monitoring request during QoS flow establishment, whether providing a feedback when a QoS flow is setup with congestion monitoring accepted, how DU provide congestion information CU, CU provide congestion information to UPF, etc.
Discussion
2.1 ECN Marking
In order to trigger application layer rate adaptation, the IP packet can be used to expose the congestion information to application layer by marking ECN bits in the IP header. There were two methods support in SA2 and which method is used is decided by SMF.
· Method1: ECN marking for L4S in NG-RAN
· Method2: ECN marking for L4S in PSA UPF
For method1, in case of the dedicated QoS Flow(s) are used for carrying L4S enabled IP traffic, the SMF may provide an indication for ECN marking for L4S to NG-RAN for a corresponding QoS Flow(s) via PDU Session Resource Setup/Modify Request Transfer. Given that the criteria based on which NG-RAN decides to mark ECN bits for L4S is NG-RAN implementation specific, the feedback from NG-RAN about whether the QoS flow is setup with ECN marking accepted is not needed.
For CP/UP split, CU-CP indicates the dedicated QoS Flow(s) to CU-UP. 
For CU/DU split, DU provides congestion information to CU-UP. The DDDS procedure can be reused. No enhancement is needed.
Proposal 1: SMF provides an indication to NG-RAN to indicate dedicated QoS flow used for carrying L4S enabled IP traffic. 
Proposal 2: For CP/UP split, CU-CP indicates the dedicated QoS Flow(s) to CU-UP. For CU/DU split, DDDS procedure can be reused.
For method 2, SMF should indicate NG-RAN to report the congestion information of the QoS Flow on UL and/or DL. And then NG-RAN provides congestion information (i.e. a percentage of packets that UPF uses for ECN marking for L4S) to UPF via GTP-U header. UPF will use this information to perform ECN bits marking for L4S for the corresponding direction.
For indicating NG-RAN to report the congestion information of the QoS Flow on UL and/or DL, CP based solution can be considered i.e., add the indication per QoS flow in PDU session resource setup/modify request 
For CU/DU split, the percentage of packets that UPF used for ECN marking can be decided by CU based on the DDDS provided by DU and then CU can provide the congestion information to UPF directly via GTP-U header.
Proposal 3: Introduce an indication from SMF to NG-RAN to request congestion information reporting in NG-RAN per QoS flow in UL and/or DL direction. 
Proposal 4: For CU/DU split, CU decides congestion information based on the DU report.
Proposal 5: NG-RAN provides congestion information via GTP-U header to UPF. The congestion information is a percentage of packets that UPF uses for ECN marking for L4S.
2.2 PDU set discard
· Issue 6: How to support PDU Set discard
Based on the RAN2’s progress, there are two options on the table:
· PSIHI based: per PDCP configuration: as soon as one PDU of a PDU set is known to be lost, the remaining PDUs of that PDU Set can be considered as no longer needed by the application and may be subject to discard operation. 
· PSI-based discard: RRC configure: PDU Sets with higher PSI value(s) (lower importance) than PSI threshold which is configured by dedicated signalling are discarded irrespective of the PDCP discard timer. RLC should be notified to discard the corresponding RLC SDU as in legacy. For UL, UE should notify gNB of the discarded PDU(s) and discarded PDU Set(s) via PDCP control PDU in order to reduce the reordering latency and facilitate the PSER calculation.
No decision now. Companies should bring detailed Stage-3 proposals, preferably co-signed by several supporters, to the next meeting, at which time RAN2 aims to decide on which solution to use.
The detail of PSI-based discard is under discussing in RAN2 and we do not identify RAN3 impact.
Proposal 6: Based on current RAN2 progress, there is no RAN3 impact about PDU set discard.
Conclusions
Proposal 1: SMF provides an indication to NG-RAN to indicate dedicated QoS flow used for carrying L4S enabled IP traffic. 
Proposal 2: For CP/UP split, CU-CP indicates the dedicated QoS Flow(s) to CU-UP. For CU/DU split, DDDS procedure can be reused.
Proposal 3: Introduce an indication from SMF to NG-RAN to request congestion information reporting in NG-RAN per QoS flow in UL and/or DL direction. 
Proposal 4: For CU/DU split, CU decides congestion information based on the DU report.
Proposal 5: NG-RAN provides congestion information via GTP-U header to UPF. The congestion information is a percentage of packets that UPF uses for ECN marking for L4S.
Proposal 6: Based on current RAN2 progress, there is no RAN3 impact about PDU set discard.
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