3GPP TSG-RAN WG3 Meeting #124	R3-243408
Fukuoka, Japan, 20th – 24th May 2024

Agenda item:	  21.2
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK36]Source:		Lenovo
Title:		Remaining issues on PSI discard, ECN marking and End of Data Burst
Document for:		Discussion
1 Introduction
In the contribution, we discuss the remaining issues on PSI discard, ECN marking and end of data burst.
2 Discussion
PSI discard Activation/Deactivation 
In RAN2#124, it was agreed that:
	Agreements:
1 In the MAC CE for the activation/deactivation of the PSI-based discard, introduce a bitmap for DRB to efficiently control multiple DRBs separately and simultaneously.



For UL PDCP discard, as per RAN2’s agreement, it means that gNB can configure two PDCP discard timers to UE: Normal PDCP discard timer and PSI based discard timer to the UE.  And gNB can signals an activation/deactivation of the PSI based discard timer to the UE by MAC CE.
For NR-DC split bearer, the DRB is served by both MCG and SCG, and each has its own MAC entity. It is possible both MN and SN can send the PSI based Discard Activation/Deactivation MAC CE of the same DRB to the UE. In some cases, the UE may receive contradicting instruction of Activation/Deactivation of the PSI based discard timer from MN and SN if there is no coordination between MN and SN. 
[bookmark: OLE_LINK7]Observation 1: For a split bearer, UE may receive contradicting instruction of Activation/Deactivation of the PSI based discard timer from MN and SN if there is no coordination between MN and SN.
To solve the issue for split bearer, there would be several solutions:
-	Solution 1: Only PDCP terminated node can send the MAC CE. This solution has strong restriction on NW implementation.  
-	Solution 2: Once one node sends the MAC CE to UE, the node informs the other node about the information.
-	Solution 3. NW determines one node which can send the MAC CE to UE. When the peer node wants to deactivate/activate the PSI based discard, the peer node sends the request to the node.
In RAN3#123bis meeting, solution 3 is excluded. Since solution 1 has strong restriction on NW implementation, solution 2 is preferred.
[bookmark: OLE_LINK5]For split bearers, once one node sends the PSI based Discard Activation/Deactivation MAC CE to the UE, the node informs the other node about PSI based Discard Activation/Deactivation status of DRBs.

ECN Marking for split bearer
In the XnAP BLCR, for ECN marking, only MN terminated SCG bearer and SN terminated MCG bearer are mentioned, while the split bearer is missing. To our understanding, the PDCP hosting node can perform n ECN marking for L4S and provides the Congestion Information to UPF for the QoS flow according to the feedback from both PDCP hosting node and corresponding node. We don’t see any issue to support ECN marking for split bearer. The IEs defined for MN terminated SCG bearer and SN terminated MCG bearer can be reused for split bearer. Only adding procedural text for split bearers is needed.
Support ECN marking and congestion reporting for split bearer with adding related procedural text.

ECN Marking for SN terminated bearer
It is still not clear how ECN marking works for SN terminated bearer.
For SN terminated bearers, the one of possible procedures is given as below (called as two step based solution):
-	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 provides MN with the ECN Marking or Congestion Information Reporting Status IE of the DRB in 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.
[bookmark: OLE_LINK6]In this solution, once MN receives the ECN Marking or Congestion Information Reporting Status IE of the DRB, the MN provides the UL Congestion Information and/or DL UL Congestion Information in NR user plane protocol to SN. It implies that the MN has to follow the decision made by SN. If SN decides to activate the ECN marking function for the SN terminated bearer, the MN has to provides the UL Congestion Information and/or DL UL Congestion Information to SN. In other words, MN cannot reject to provide UL Congestion Information and/or DL UL Congestion Information to SN for SN terminated bearer if SN decides to activate the ECN marking function.
Observation 3 : In the two-step based solution, the MN cannot reject to provide UL Congestion Information and/or DL UL Congestion Information to SN for SN terminated bearer if SN decides to activate the ECN marking function.
It is also possible to have four-step based solution:
-	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 MN 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.
In this solution, MN can decide to accept or reject to provide UL Congestion Information and/or DL UL Congestion Information to SN for SN terminated bearer if SN decides to activate the ECN marking function. However, it needs two additional messages exchanged between MN and SN e.g. SN Modification Required Request and Confirm messages, which causes additional delay for SN addition or SN modification. 
Observation 3: In the four-steps based solution, the MN can decide to accept or reject to provide UL Congestion Information and/or DL UL Congestion Information to SN for SN terminated bearer if SN decides to activate the ECN marking function. However, it causes additional delay for SN addition or SN modification.
RAN3 to discuss whether two-steps based solution or four-steps based solutions are used for ECN marking / congestion reporting function for SN terminated bearer.


End of Data Burst Indication
As discussed in Rel-18, to enhance UE power management schemes like connected mode DRX and extend UE battery lifetime, an indication of End of Data Burst may be provided to the NG-RAN. The UPF provides an End of Data Burst indication to the NG-RAN over GTP-U extension header. The Data Burst is a set of multiple PDUs generated and sent by the application in a short period of time. A Data Burst can be composed by one or multiple PDU Sets.
Taking MN terminated split bearer as an example, MN receives the indication of End of Data Burst from UPF. The MN may send the PDU with the indication of End of Data Burst via MCG leg to the UE. But the SN still needs to be aware of the complete transmission of the Data Burst for power saving purpose e.g., send the UE to DRX sleep mode regarding the DRX group with SCG. Please note that two DRX groups with MCG and SCG respectively can be configured to UE. And UE perform per DRX group operation separately. There would two cases:
-	the PDU with indication of End of Data Burst is forwarded to SN and transmitted to UE by SN. In this case, the MN forwards the PDU with indication of End of Data Burst as usual.
-	the PDU with indication of End of Data Burst is transmitted to UE by MN. In this case, the MN still needs to send the indication of End of Data Burst without PDU or with the last forwarding PDU to SN so that SN can send the UE to DRX sleep mode regarding the DRX group with SCG. Clarifications on Stage 2 is needed for this case.
When gNB receives the End of Data Burst Indication of a QoS flow from the UPF, the PDCP hosting node always provides the End of Data Burst Indication of the QoS flow to the corresponding node regardless of whether the PDU is forwarded along with the End of Data Burst Indication.
3	Conclusion
In the contribution, we discuss the remaining issues on PSI discard and ECN marking. And we propose:
Observation 1: For a split bearer, UE may receive contradicting instruction of Activation/Deactivation of the PSI based discard timer from MN and SN if there is no coordination between MN and SN.
Observation 2: In the two-step based solution, the MN cannot reject to provide UL Congestion Information and/or DL UL Congestion Information to SN for SN terminated bearer if SN decides to activate the ECN marking function.
Observation 3: In the four-steps based solution, the MN can decide to accept or reject to provide UL Congestion Information and/or DL UL Congestion Information to SN for SN terminated bearer if SN decides to activate the ECN marking function. However, it causes additional delay for SN addition or SN modification.

1. For split bearers, once one node sends the PSI based Discard Activation/Deactivation MAC CE to the UE, the node informs the other node about PSI based Discard Activation/Deactivation status of DRBs.
Support ECN marking and congestion reporting for split bearer with adding related procedural text.
RAN3 to discuss whether two-steps based solution or four-steps based solutions are used for ECN marking / congestion reporting function for SN terminated bearer.
When gNB receives the End of Data Burst Indication of a QoS flow from the UPF, the PDCP hosting node always provides the End of Data Burst Indication of the QoS flow to the corresponding node regardless of whether the PDU is forwarded along with the End of Data Burst Indication.
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