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Following highlighted XR WID objectives and related proposals will be discussed in this contribution.
· Extend Release 18 standalone mechanism to support NR-NR dual connectivity as follows [RAN3]
· PDU set based handling 
· ECN marking 
· Burst Arrival Time reporting, if needed
· PSI Discard coordination, if needed
· Note: No RAN2 impact from above items
XR DC Enhancements  
ECN and Congestion reporting enhancements for XR DC configuration  
For handling XR traffic, PDU Set concept was introduced. During PDU Session Resource setup procedure, 5GC provides PDU Set QoS parameters per QoS flow level and PDU Set Information is sent from UPF to CU-UP through GTP-U headers.
In R18 NR XR enhancements , the NG-RAN is responsible for detecting congestion, and NG-RAN or UPF performs ECN marking using the following options:
1. NG-RAN detects the congestion and performs ECN marking for uplink and downlink in IP layer of the received packets, and then sends the packets to UE (downlink) and UPF (uplink).
2. NG-RAN detects the congestion for uplink/downlink flow and sends the latest congestion information to UPF. Based on received congestion report, the UPF performs ECN marking for uplink and downlink IP layer of the received packets
The 5GC configures the NG-RAN through the NG-AP ‘ECN Marking or Congestion Information Reporting Request’ IE in e.g. PDU SESSION RESOURCE SETUP REQUEST.
The NG-RAN reports the activation status information to the 5GC through the NG-AP ‘ECN Marking or Congestion Information Reporting Status’ IE in e.g. in PDU SESSION RESOURCE SETUP RESPONSE.
When the UE has been configured with NR-DC, two problems must be addressed:
· Problem #1: For SN terminated SCG bearers, the support of ECN marking is not supported in the TS 38.423
With SN terminated SCG bearers, the NR PDCP and NR RLC entities reside in the SN node, which is in charge of the ECN marking or congestion reporting, as shown in the figure 1.
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Figure 1
Observation 1: For SN terminated SCG bearers, the MN must configure the SN to perform ECN marking or congestion reporting.
· Problem #2: For MN terminated SCG bearers, SN terminated MCG bearers and Split bearers, the support of ECN marking is not supported in the TS 38.423
With MN terminated SCG bearers, the NR PDCP entity resides in the MN node, while the NR RLC entity resides in the SN node, as shown in the figure 2.
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Figure 2
Observation 2: For MN terminated SCG bearers , the MN must configure the DRBs in the SN with ECN marking or congestion reporting.
[bookmark: _Toc163076186][bookmark: _Toc163076461]Based on the observations above, we propose:
[bookmark: _Toc163296350][bookmark: _Toc163297068][bookmark: _Toc163297113][bookmark: _Toc163297143][bookmark: _Toc163298926]For both MCG bearers and MN terminated SCG bearers, the ‘ECN Marking or Congestion Information Reporting Request’ IE is per QoS flow level is added to the below Xn-AP messages:  
· [bookmark: _Toc163076187][bookmark: _Toc163076462][bookmark: _Toc163297069][bookmark: _Toc163297114][bookmark: _Toc163297144][bookmark: _Toc163298927][bookmark: _Toc163076188][bookmark: _Toc163076463]S-NODE ADDITION REQUEST and S-NODE MODIFICATION REQUEST
[bookmark: _Toc163076189][bookmark: _Toc163076464][bookmark: _Toc163296351][bookmark: _Toc163297070][bookmark: _Toc163297115][bookmark: _Toc163297145][bookmark: _Toc163298928]For both MCG bearers and MN terminated SCG bearers, the ‘ECN Marking or Congestion Information Reporting Status’ IE is added to the below Xn-AP messages: 
· [bookmark: _Toc163076190][bookmark: _Toc163076465][bookmark: _Toc163296352][bookmark: _Toc163297071][bookmark: _Toc163297116][bookmark: _Toc163297146][bookmark: _Toc163298929][bookmark: _Toc163076191][bookmark: _Toc163076466][bookmark: _Toc163296353]S-NODE ADDITION REQUEST ACKNOWLEDGE and S-NODE MODIFICATION REQUEST ACKNOWLEDGE

With SN terminated MCG bearers, the NR PDCP entity resides in the SN node, while the NR RLC entity resides in the MN node, as shown in the figure 3.
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Figure 3
Observation 3: For SN terminated MCG bearers, the SN must configure the DRBs in the MN with ECN marking or congestion reporting.
Based on the observation above, we propose:
[bookmark: _Toc163296354][bookmark: _Toc163297072][bookmark: _Toc163297117][bookmark: _Toc163297147][bookmark: _Toc163298930]For SN terminated MCG Bearer, the ‘ECN Marking or Congestion Information Reporting Request’ IE is added to the below message:   
· [bookmark: _Toc163297118][bookmark: _Toc163297148][bookmark: _Toc163298931]	S-NODE MODIFICATION REQUIRED  
[bookmark: _Toc163296355][bookmark: _Toc163297073][bookmark: _Toc163297119][bookmark: _Toc163297149][bookmark: _Toc163298932]For SN terminated MCG bearer, the ‘ECN Marking or Congestion Information Reporting Status’ IE is added to the below message:  
· [bookmark: _Toc163297150][bookmark: _Toc163298933]S-NODE MODIFICATION CONFIRM
[bookmark: _Toc127309437][bookmark: _Toc127311181]In which PDU Session resource setup – MN/SN terminated IE, above IEs to be added can be further discussed once we identify Xn DC messages to be updated.  























Summary 
Based on above discussion, we have the following observations and proposals for XR DC enhancements. 
Observation 1: For SN terminated SCG bearers, the MN must configure the SN to perform ECN marking or congestion reporting.
Observation 2: For MN terminated SCG bearers , the MN must configure the DRBs in the SN with ECN marking or congestion reporting.
Observation 3: For SN terminated MCG bearers, the SN must configure the DRBs in the MN with ECN marking or congestion reporting.

Proposal 1.	For both MCG bearers and MN terminated SCG bearers, the ‘ECN Marking or Congestion Information Reporting Request’ IE is per QoS flow level is added to the below Xn-AP messages:
-	S-NODE ADDITION REQUEST and S-NODE MODIFICATION REQUEST
Proposal 2.	For both MCG bearers and MN terminated SCG bearers, the ‘ECN Marking or Congestion Information Reporting Status’ IE is added to the below Xn-AP messages:
-	S-NODE ADDITION REQUEST ACKNOWLEDGE and S-NODE MODIFICATION REQUEST ACKNOWLEDGE
Proposal 3.	For SN terminated MCG Bearer, the ‘ECN Marking or Congestion Information Reporting Request’ IE is added to the below message:
-	S-NODE MODIFICATION REQUIRED
Proposal 4.	For SN terminated MCG bearer, the ‘ECN Marking or Congestion Information Reporting Status’ IE is added to the below message:
-	S-NODE MODIFICATION CONFIRM
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