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1 Introduction
In the contribution, we discuss how to support ECN marking for L4S and Congestion Reporting in NR-DC.
2 Discussion
For ECN marking for L4S in NG-RAN, in case of DC, there are some bearers are carried by two legs. For example, for split bearer, the bearer can be carried by MCG and SCG from MN and SN respectively, which is PDCP terminated node and the other is peer node. Since the ECN bits is marked in the IP header of the user IP packets, the peer node is not able to mark ECN bits since the packets has been encrypted by PDCP layer as a PDCP PDU. For example, for MN terminated split bearer, the SN cannot do ECN marking in the IP header of user IP since PDCP PDUs are transmitted between SN and UE. (The below figure is only an example, there are also other headers that are not illustrated in the figure).


Observation 1: In NR-DC, for the bearer types that are served by two legs, the peer node is not able to mark ECN bits in IP header since the packets has been encrypted by PDCP layer as PDCP PDUs.
For ECN marking for L4S in UPF and congestion status reporting, the NG-U connection is terminated in the PDCP terminated node and the peer node has not NG-U connection to UPF, it is not able that the peer node provides the congestion information (i.e. DL and UL Congestion Information as defined in TS 38.415) of the QoS Flow to UPF by GTP-U header directly. For example, for MN terminated split bearer, the SN cannot provide the congestion information to the UPF directly since the NG-U connection is terminated at MN. 
Observation 2: In NR-DC, for the bearer types that are served by two legs, the peer node is not able to provide the congestion information (i.e., DL and UL Congestion Information as defined in TS 38.415) of the QoS Flow to UPF directly.
In NR-DC, there are several bearer types. We will discuss MN terminated bearer types and SN terminated bearer types separately.
MN terminated bearer types
In NR-DC, the MN decides per PDU session location of SDAP entity, i.e., whether it shall be hosted by the MN or the SN or by both (split PDU session). If the MN decides to host an SDAP entity it may deicide some of the related QoS flows to be realized as MCG bearer, some as SCG bearer, and others to be realized as split bearer, in which case the bearer is called as MN terminated MCG bearer, MN terminated SCG bearer and MN terminated split bearer respectively.
For the MN terminated bearer types, as discussed in observation 1&2, only MN can perform ECN marking for L4S and provide the Congestion Information to UPF.
Proposal 1 [bookmark: _Hlk162949169]For the MN terminated bearer types, MN performs ECN marking for L4S and provides the Congestion Information to UPF for the QoS flow.
Since the MN terminated SCG bearer and MN terminated split bearer are served by SN also, SN needs to provide the assistance information to MN for ECN marking and congestion information reporting for the QoS flow. The procedures defined in F1AP can be reused:
 -	MN receives the ECN Marking or Congestion Information Reporting Request IE of a QoS flow from CN.
-	MN provides the ECN Marking or Congestion Information Reporting Request IE of the DRB to SN in the PDU Session Resource Setup Info – MN terminated IE or PDU Session Resource Modification Info – MN terminated IE.
-	SN provides the ECN Marking or Congestion Information Reporting Status IE of the DRB to MN in the PDU Session Resource Setup Response Info – MN terminated or PDU Session Resource Modification Response Info – MN terminated IE.
-	SN provides the UL Congestion Information and/or DL UL Congestion Information in NR user plane protocol as specified in the TS 38.425. It has been supported in Rel-18.
Proposal 2 [bookmark: _Hlk162950044]For the MN terminated bearer types, 
-	MN provides the ECN Marking or Congestion Information Reporting Request IE of the DRB to SN in the PDU Session Resource Setup Info – MN terminated IE and PDU Session Resource Modification Info – MN terminated IE.
-	SN provides the ECN Marking or Congestion Information Reporting Status IE of the DRB to MN in the PDU Session Resource Setup Response Info – MN terminated and PDU Session Resource Modification Response Info – MN terminated IE.
SN terminated bearer types
In MR-DC with 5GC, the MN decides per PDU session location of SDAP entity, i.e., whether it shall be hosted by the MN or the SN or by both (split PDU session). If the MN decides that an SDAP entity shall be hosted in the SN, some of the related QoS flows may be realized as SCG bearer, some as MCG bearer, while others may be realized as split bearer. These bearers are called as SN terminated SCG bearer, SN terminated MCG bearers and SN terminated split bearer.
For the SN terminated bearer types, as discussed in observation 1&2, only SN can perform ECN marking for L4S and provide the Congestion Information to UPF.
Proposal 3 For the SN terminated bearer types, SN performs ECN marking for L4S and provides the Congestion Information to UPF for the QoS flow.
For SN terminated bearers, the detailed procedure is given as below:
-	MN receives the ECN Marking or Congestion Information Reporting Request IE of a QoS flow from CN.
-	MN provides the ECN Marking or Congestion Information Reporting Request IE of the QoS flow to SN in the PDU Session Resource Setup Info – SN terminated IE or PDU Session Resource Modification Info – SN terminated IE.
-	SN further requests MN to provide assistance information by sending the ECN Marking or Congestion Information Reporting Request IE of the DRB in the PDU Session Resource Modification Required Info – SN terminated IE.
-	MN respond SN with the ECN Marking or Congestion Information Reporting Status IE of the DRB in the PDU Session Resource Modification Confirm Info – SN terminated IE.
-	SN provides SN with the ECN Marking or Congestion Information Reporting Status IE of the QoS flow in the the PDU Session Resource Setup Response Info – SN terminated or PDU Session Resource Modification Response Info – SN terminated IE.
-	MN provides the UL Congestion Information and/or DL UL Congestion Information in NR user plane protocol as specified in the TS 38.425 to SN. It has been supported in Rel-18.
Proposal 4 For the SN terminated bearer types, 
-	MN provides the ECN Marking or Congestion Information Reporting Request IE of the QoS flow to SN in the PDU Session Resource Setup Info – SN terminated IE or PDU Session Resource Modification Info – SN terminated IE.
--	SN further requests MN to provide assistance information by sending the ECN Marking or Congestion Information Reporting Request IE of the DRB in the PDU Session Resource Modification Required Info – SN terminated IE.
-	MN respond SN with the ECN Marking or Congestion Information Reporting Status IE of the DRB in the PDU Session Resource Modification Confirm Info – SN terminated IE.
-	SN provides SN with the ECN Marking or Congestion Information Reporting Status IE of the QoS flow in the PDU Session Resource Setup Response Info – SN terminated IE or PDU Session Resource Modification Response Info – SN terminated IE.
3	Conclusion
In the contribution, we discuss how to support ECN marking for L4S and Congestion Reporting in NR-DC.  And we propose:
Observation 1: In NR-DC, for the bearer types that are served by two legs, the peer node is not able to mark ECN bits in IP header since the packets has been encrypted by PDCP layer as PDCP PDUs.
Observation 2: In NR-DC, for the bearer types that are served by two legs, the peer node is not able to provide the congestion information (i.e., DL and UL Congestion Information as defined in TS 38.415) of the QoS Flow to UPF directly.
For the MN terminated bearer types, MN performs ECN marking for L4S and provides the Congestion Information to UPF for the QoS flow.
For the MN terminated bearer types, 
-	MN provides the ECN Marking or Congestion Information Reporting Request IE of the DRB to SN in the PDU Session Resource Setup Info – MN terminated IE and PDU Session Resource Modification Info – MN terminated IE.
-	SN provides the ECN Marking or Congestion Information Reporting Status IE of the DRB to MN in the PDU Session Resource Setup Response Info – MN terminated and PDU Session Resource Modification Response Info – MN terminated IE.
For the SN terminated bearer types, SN performs ECN marking for L4S and provides the Congestion Information to UPF for the QoS flow.
For the SN terminated bearer types, 
-	MN provides the ECN Marking or Congestion Information Reporting Request IE of the QoS flow to SN in the PDU Session Resource Setup Info – SN terminated IE or PDU Session Resource Modification Info – SN terminated IE.
--	SN further requests MN to provide assistance information by sending the ECN Marking or Congestion Information Reporting Request IE of the DRB in the PDU Session Resource Modification Required Info – SN terminated IE.
-	MN respond SN with the ECN Marking or Congestion Information Reporting Status IE of the DRB in the PDU Session Resource Modification Confirm Info – SN terminated IE.
-	SN provides SN with the ECN Marking or Congestion Information Reporting Status IE of the QoS flow in the PDU Session Resource Setup Response Info – SN terminated IE or PDU Session Resource Modification Response Info – SN terminated IE.
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