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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
2.1	RAN1
2.2.1	RAN1#116bis
During RAN1#116bis, the following was agreed:
-	For solutions based on triggering/enabling by network signaling to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements consider the following alternatives or combinations for further down-selection:
-	Alt. 1: Dynamic indication to enable Tx/Rx in particular gap(s)/restriction(s) that are caused by RRM measurements.
-	FFS: Alt 1-1: Explicit indication by DCI to skip a particular gap(s)/restriction(s);
-	FFS: Alt 1-2: Explicit indication by DCI to indicate a time window where to skip a particular gap(s)/restriction(s);
-	FFS: Alt 1-3: Implicit indication by DCI scheduling a transmission/reception overlapping with a gap(s)/restriction(s) to skip the gap(s)/restriction(s);
-	FFS: DCI format, DCI content, DCI bit-field size;
-	FFS: Whether indication is for one or more occasions;
-	FFS: How to consider time offset between the end of received dynamic indication and start of gap(s)/restriction(s) occasion that is going to be skipped.
-	Alt. 2: Semi-persistent solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements.
-	FFS: Alt 2-1: gNB sends a skipping activation command, UE will skip gaps/restrictions until de-activation command is received.
-	FFS: Alt 2-1a: gNB sends an activation command to enable pre-configured gap(s)/restriction(s), UE will skip gap(s)/restriction(s) after de-activation command is received.
-	FFS: Alt 2-2: RRM measurement adaptation is applied to all MG configurations/scheduling restrictions due to all SMTC configurations, or is applied to selected MG configuration(s) and/or scheduling restrictions due to selected SMTC configuration(s) and is conducted in a time-window, and time-windows are derived from a semi-persistent configuration activation for their periodicity, offset and duration.
-	FFS: Alt 2-3: Activate/de-activate one or more of pre-configured pattern(s) via MAC-CE to indicate occasions where Tx/Rx is prioritized over gap(s)/restriction(s);
-	FFS: Details of activation/deactivation MAC-CE command.
-	FFS: How to consider time offset between activation/deactivation command and start of gap(s)/restriction(s) occasion that is going to be skipped.
-	Alt. 3: Semi-static solution to enable TX/RX in gaps/restrictions that are caused by RRM measurements.
-	FFS: Alt 3-1: Configure a pattern(s) via RRC to indicate occasions where to skip gaps/restrictions;
-	FFS: Details of pattern
-	FFS: Alt 3-2: Gaps/restrictions skipping is applied to all MG configurations/scheduling restrictions due to all SMTC configurations / RRM measurements, or is applied to selected MG configuration(s) and/or scheduling restrictions due to selected SMTC configuration(s) / RRM measurement(s) and is conducted in a time-window, and time-windows are derived from a semi-static configuration for their periodicity, offset and duration.
-	FFS: Alt 3-3: Gaps/restrictions that are caused by RRM measurements are skipped if collided with particular semi-statically pre-configured Tx/Rx occasions.
-	FFS: Alt. 3-4: Gaps/restrictions that are caused by RRM measurements are skipped based on semi-statically configured priority information for particular semi-statically pre-configured Tx/Rx and/or particular gaps/restrictions.
-	Confirm the working assumption from RAN1 #116 with updates:
-	RAN1 aims to develop/identify solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements agnostic in RAN1 normative work to types of gaps/restrictions that are caused by RRM measurements.
-	FFS: Alt 1-1: Explicit indication by DCI to skip a particular gap(s)/restriction(s); o	It is up to RAN4 to discuss which type of gaps/restrictions caused by RRM measurements can be cancelled/skipped
-     Note: UE features related to the developed solution(s) is a separate discussion
-    RAN1 continues to discuss and decide whether or not to introduce new UE assistance information for solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. At least the following UE assistance information is considered for further study:
· FFS: UE assistance information related to measurement occasions:
· FFS: The number of needed measurement gaps/SMTC with restrictions within a time period; 
· FFS: The maximum number or ratio of MGs/SMTC with restrictions that can be skipped within a time period;
· FFS: The number of required SSBs within a time period;
· FFS: The number of consecutive RRM measurements that can be skipped;
· FFS: The maximum interval between two consecutively reserved gap/restriction occasions for RRM measurements;
· FFS: The patterns of gap(s)/restriction(s) where skipping is feasible or acceptable;  
· FFS: UE assistance information related to channel conditions:
· FFS: RSRP is below/above search threshold (s-MeasureConfig);
· FFS: UE assistance information related to traffic:
· FFS: PSI (PDU set importance);
· FFS: UE assistance information related to UE mobility:
· FFS: L3 parameters related to mobility, e.g., static or not
· Companies are encouraged to provide additional details (e.g. how often the UE assistance info is provided, timing, applicable scenarios, performance gains, etc) on their preferred scheme.
· Note: From specification point of view, there is no mandated gNB behavior in response to any of the UE assistance information. 
· RAN1 to make decision, from RAN1 perspective, in RAN1#117 on the support of UE assistance information.
2.2.1	RAN1#117
During RAN1#117, the following was agreed:
-	For solutions based on triggering/enabling by network signaling to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements, select one or combination among only Alt1 and Alt3 from RAN1#116bis. 
· For solutions based on triggering/enabling by network signaling to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements consider the following alternatives or combinations for further down-selection:
· Alt. 1: Dynamic indication to enable Tx/Rx in particular gap(s)/restriction(s) that are caused by RRM measurements. 
· FFS: Alt 1-1: Explicit indication by DCI to skip a particular gap(s)/restriction(s);
· Indication is included as part of scheduling DCI:
· FFS: Bit-field size is one bit;
· FFS: Bit-field size is >1 bit;
· Note: Minimum time offset(s) between the end of [the first] received dynamic indication and start of corresponding gap(s)/restriction(s) occasion that is going to be skipped shall be introduced.
· FFS: Alt 1-2: Explicit indication by DCI to indicate a time window where to skip a particular gap(s)/restriction(s);
· Note: Minimum time offset between the end of received dynamic indication and start of gap(s)/restriction(s) occasion in time window that is going to be skipped shall be introduced.
· FFS: Alt 1-3: Implicit indication by DCI scheduling a transmission/reception overlapping with a gap(s)/restriction(s) to skip the gap(s)/restriction(s);
· Note: Minimum time offset between the end of received dynamic indication and start of gap(s)/restriction(s) occasion that is going to be skipped shall be introduced.
· FFS: DCI format, DCI content, DCI bit-field size;
· FFS: Whether indication is for one or more occasions;
· FFS: How to consider time offset between the end of received dynamic indication and start of gap(s)/restriction(s) occasion that is going to be skipped.
· Alt. 3: Semi-static solution to enable TX/RX in gaps/restrictions that are caused by RRM measurements.
· FFS: Alt 3-1: Configure a pattern(s) via RRC to indicate occasions where to skip gaps/restrictions;
· FFS: Details of pattern:
· FFS: Pattern is based on periodicity, offset and duration; 
· FFS: Pattern is based on a bitmap;
· FFS: whether a pattern is applied to all or subset of configured MG configurations/scheduling restrictions. 
· FFS: Alt 3-3: Gaps/restrictions that are caused by RRM measurements are skipped if collided with particular semi-statically pre-configured Tx/Rx occasions.
· FFS: Alt. 3-4: Gaps/restrictions that are caused by RRM measurements are skipped based on semi-statically configured priority information for particular semi-statically pre-configured Tx/Rx and/or particular gaps/restrictions.
The following conclusions were made:
-	RAN1 does not further discuss new UE assistance information related to channel conditions, traffic, UE mobility.
-	There is no consensus in RAN1 to support UE assistance information related to measurements occasions. The reason for this situation is lack of consensus on the need/feasibility for UAI and lack of technical understanding on issues outside of RAN1 expertise (e.g. impact of RRM measurement performance). It is up to other working groups to trigger further work in RAN1 on UE assistance information.
LS to RAN4 (CC: RAN2) was agreed to be sent:
-	RAN1 agrees to send an LS to RAN4 (CC: RAN2) to convey the following information about UE assistance information (including the conclusion on UAI).
-	Final LS in R1-2405736.
2.1.2	Remaining Open issues
The one RAN1-related objective (related to RRM measurements) remains open.
2.2	RAN2
2.2.1	RAN2#125bis
Regarding the organisation of the work:
-	RAN2 tries to identify impacts on other WGs as soon as possible, e.g. before study phase ends.
Regarding multi-modality (study phase):
-	For the purpose of study, RAN2 assumes that UE and gNB have some kind of multi-modal information;
-	FFS what information is needed/useful, e.g. just multi-modal ID, association between the flow, synchronization requirement etc.
-	RAN2 will study both UL and DL directions based on the assumption of multi-modality association knowledge at RAN/UE;
-	RAN2 will focus on analysing potential usage and benefits (e.g. in terms of capacity and power saving) of multi-modal association knowledge;
-	Areas to study include: synchronization between the flows, FFS impact on QoS insurance and other areas;
-	RAN2 assumes that traffic of different modals having different QoS requirements is mapped to different QoS flows;
-	For different XR traffic flows belonging to the same Multi-modal service and having different QoS requirements, it should be possible to provide differentiated QoS handling over the air. RAN2 should study if that is possible with current mechanism or new ones are needed;
-	Existing QoS flow to DRB mapping framework is used as a baseline, i.e. up to gNB how to map QoS flows to DRBs.
Regarding Scheduling Enhancements (study phase):
-	RAN2 will study whether/how to resolve the issue of data with low remaining time being delayed due to other data from LCHs with higher LCH priority when using the existing LCP procedure. At least the following alternatives will be studied:
-	Alternative 1: Enhance LCP restrictions/LCH selection;
-	Alternative 2: Enhance LCH prioritization;
-	RAN2 should consider potential impact on traffic from SRBs.
-	RAN2 will study enhancing existing DSR with additional information, e.g. multiple pairs of remaining time/buffer information, importance - FFS whether this only includes more information on delay-critical data or also information about non-delay critical data.
Regarding RLC Enhancements:
-	We focus on RLC AM;
-	RAN2 will analyse solutions to ensure timely RLC retransmission(s) for XR;
-	RAN2 will analyse how to avoid unnecessary retransmissions (e.g. to avoid reTx of out-dated packets).
2.2.1	RAN2#126
Regarding multi-modality (study phase):
-	Support Multi-Modality awareness in RAN in Rel-19 for UL and DL.
Regarding scheduling enhancements (study phase):
-	For LCP enhancements, LCP Prioritisation:
-	Delay-aware LCP enhancement to resolve the issue of data with low remaining time being delayed due to data from other LCHs with no delay critical data is supported in Rel-19 XR;
-	The solution should consider impact on UE complexity (as already indicated in SI objective description);
-	For delay-aware LCP enhancement, RAN2 considers the following option to override/adjust the priority of LCH based on delay/deadline information as a baseline:
-	Use additional priority configured to LCHs in case of these LCHs with delay-critical data.
-	FFS whether the priority only applies to delay-critical data within the LCH or for the whole LCH.
-	For LCP enhancements, LCH Restrictions:
-	We try to avoid RAN1 impacts;
-	RAN2 assumes no dynamic indications are needed for triggering the delay-aware LCP mechanism. RAN2 assumes this mechanism is configured in a semi-static way;
-	For LCP restrictions based solutions, RAN2 will not discuss solutions requiring RAN1 work. FFS whether other LCP restrictions based approaches are needed/beneficial;
-	The solutions should not disallow non-delay critical data from using an UL grant.
-	For LCP enhancements, Granularity:
-	LCP prioritization within a logical channel will not be considered in RAN2 discussions;
-	FFS whether a separate remaining time threshold can be configured for delay aware LCP (i.e. different from the one used for DSR).
-	For DSR enhancements:
-	Enhance DSR to report with multiple pairs of remaining time and buffer size for the LCG;
-	FFS whether DSR triggering is impacted;
-	FFS whether PDU set importance needs to be included.
Regarding RLC enhancements:
-	For avoiding unnecessary retransmissions:
-	For avoiding unnecessary RLC AM retransmissions, RAN2 to enhance the RLC AM by adopting enhancements from one of the following perspectives:
1.	Rx initiated approach
2.	Tx initiated approach
-	RAN2 will discuss details of both approaches, compare them and choose one once the details are clearer.
-	For Tx initiated approach: 
-	The transmitting side of AM RLC entity notifies the receiving RLC side about the obsolete SDUs;
-	Tx side stops retransmit obsolete SDUs;
-	Rx side updates state variables according to the information from Tx side.
-	For Rx initiated approach: 
-	For proper advancing of the transmitting window, RLC AM is enhanced with a way for the receiver to indicate abandoned SDUs to the transmitter;
-	Tx side just processes the status report as in legacy;
-	FFS how Rx side determines that an SDU should be abandoned.
-	For autonomous retransmissions:
-	To achieve timely retransmissions on RLC layer for XR traffic, RAN2 will consider the following options:
-	Autonomous retransmission (i.e. without status report) of PDUs based on some triggers (existing or new triggers can be considered);
-	Retransmission based on enhanced status report;
-	Retransmission based on enhanced polling;
-	FFS whether any enhancements are needed or this can be solved with proper configuration and current mechanism.
-	Impact on capacity should be considered;
-	RAN2 focuses on the enhancements for UL traffic.
In addition, a few LSs were sent to SA2:
-	R2-2405779 Reply LS to SA2 on FS_XRM PH2
-	R2-2405781 Reply LS on Application-Layer FEC Awareness at RAN
-	R2-2405782 LS on multi-modality awareness at RAN
2.1.3	Remaining Open issues
The RAN2-related objectives remain open.
2.3	RAN3
2.3.1	RAN3#123bis
RAN3 agreed to support MN-terminated MCG bearer, SN-terminated SCG bearer, MN-terminated SCG bearer, and SN-terminated MCG bearer.
Regarding PDU set based handling, RAN3 agreed following:
 - Add the behavior text on handling the PDU Set QoS Parameters IE in S-NG-RAN node Addition Preparation procedure and M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure.
 - WA: SN reports the PDU Set based Handling Indicator in S-NG-RAN node Addition Preparation procedure and M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure for the MN-terminated SCG bearer, SN-terminated MCG bearer and SN-terminated SCG bearer. FFS on whether non-homogenous DC is supported or not. 
Regarding ECN marking and Congestion Information Reporting, RAN3 agreed following:
 - Enhance the S-NG-RAN node Addition Preparation procedure and M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure, to transfer the ECN Marking or Congestion Information Reporting Request IE to S-NG-RAN node, and support the S-NG-RAN node to report ECN Marking or Congestion Information Reporting Status to M-NG-RAN node.
Regarding PSI based Discard coordination, RAN3 agreed following:
 - The PDCP host node to inform the corresponding node about whether the UL PSI based SDU discarding is (re)configured/released for MN-terminated SCG bearer and SN-terminated MCG bearer over XnAP.
 - UL PSI based discard coordination for split bearer between MN and SN will not be considered for NR-DC. FFS whether MN/SN can inform SN/MN about the (de)activation of the UL PSI based discard for the split bearer. 
 - FFS on whether and how to support DL PSI based discard for NR-DC.
FFS on BAT reporting in NR-DC.
2.3.2	RAN3#124
For XR in NR-DC, RAN3 agreed non-homogenous deployment is possible similar like other features in DC.
Regarding ECN marking and Congestion Information Reporting, RAN3 agreed Stage-3 TP in R3-243956 on following: 
 - For SN-terminated SCG bearer, add an IE includes a list of items. Each item includes a DRB ID, and a list of QoS flows for SN-terminated SCG bearer mapped to the DRB, and the ECN Marking and Congestion Information Reporting status for the DRB.
 - For other SN-terminated bearer, add ECN Marking and Congestion Information Reporting status per DRB. 
Regarding PSI based Discard, RAN3 agreed Stage-3 TP in R3-243898.
Regarding BAT handling in NR-DC, RAN3 agreed Stage-2 TP in R3-243897.
Regarding the handling of End of Data Burst Indication, RAN3 agreed Stage-2 TP in R3-243899.
Regarding the SA2 LS (R3-243019), RAN3 decided not to support to expose the PDU Set QoS performance (i.e., the PDU Set Delay and PDU Set Loss Rate) to the application server in R19. RAN3 agreed the reply LS to SA2 in R3-243958, “Response LS on FS_XRM Ph2”
In addition, RAN3 agreed LS to RAN2:
 - R3-243957, LS on UL PSI based PDU discarding in NR-DC.
2.3.3	Remaining Open issues
The RAN3-related objectives remain open.

2.4	RAN4
RAN4-related work has not started yet.
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