3GPP TSG-RAN WG2 Meeting #124	R2-2312543
Chicago, USA, 13th - 17th November 2023

Agenda item:		7.3.5
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Source:		Lenovo
Title:		 Additional bit in DCI 2-9
Document for:		Discussion and Decision
Introduction
[bookmark: Proposal_Beacon]RAN2 discussed network energy saving in RAN2#123bis, and made below agreement related to Conditional Handover (CHO) enhancement and LS to RAN1 was sent [R2-2311589] accordingly:
	Agreements
Group common DCI format 2-X is reused to notify the UE that source cell is entering NES mode.
•	add one bit of DCI 2-X to trigger both use cases of Cell DTX/DRX activation and cell turning off. RAN2 send LS to RAN1 to request this signaling change.

The intention of the additional one bit (instead of reusing Cell DTX/DRX activation indication in DCI 2-X) is to decouple CHO enhancement for NES from Cell DTX/DRX activation.



With respect to the “additional one bit” that we are requesting RAN1 to incorporate in DCI 2-9, RAN2 needs to clarify its use and impacts on UE behaviour. This paper attempts to clarify this aspect and accordingly a TP is proposed at the end.
Discussion:
In our view there could be three possible interpretation options on how/ why an additional bit may be seen as needed in RAN2. Next, we look at these one by one. Two sets of competing proposals are made and RAN2 may agree to only one of the sets.
Interpretation 1: The additional bit is to indicate cell switch-off.

This seems one reasonable interpretation as there’s no otherwise no signalling (RRC configuration) for the purpose of cell switch-off based NES. However, it has not been discussed if a Cell switch-off indication in DCI 2-9 means whether the cell switches off immediately (after processing delay ‘D’ slots, as to be defined by RAN1), or if Cell switch-off indication in DCI 2-9 means that the cell does not switch off immediately but after a grace period. Well, if left un-specified, it can affect a consistent NES outcome/ behaviour. To analyze the situation, we take the following two scenario cases:
Case 1: Cell switch-off indication in DCI 2-9 is received by a UE that has been configured with NES CHO.
Case 2: Cell switch-off indication in DCI 2-9 is received by a UE that has not (yet) been configured with NES CHO/ normal CHO.

Table 1: Switch-off time and UE scenario analysis
	
	Case 1 (CHO configured)
	Case 2 (No CHO configured)

	
Immediate switch-off
	When there’s no triggered cell, a UE may either:
Option 1) Declare RLF, start T311.
Option 2) Select best available candidate
	Declare RLF, start T311

	

Switch-off after grace period
	When there’s no triggered cell, a UE may either:
1. Continue on source cell normally until grace period ends.
2. Continue measurement and if no triggered cell available at the end of the grace period, select best available candidate.
	1. Continue on source cell normally until grace period ends.
2. Perform cell selection in parallel and attempt a re-establishment.




The network may choose to not configure cell-switch off indication in DCI 2-9 selectively for UE(s) to which it does now want to configure CHO i.e., for some “don’t care” UEs it may be fine for the network to just vanish without prior notice and these UEs will meet RLF.
Set 1 – Proposal 1a: If the additional bit in DCI 2-9 is to indicate cell switch-off, Network provides a grace period for the cell switch-off based NES.
Set 1 – Proposal 1b: If the additional bit in DCI 2-9 is to indicate cell switch-off, a NES UE configured with CHO, upon receiving Cell switch-off indication in DCI 2-9, shall i) continue on source cell normally until grace period ends; and ii) continue measurement and if no triggered cell available at the end of the grace period, select best available candidate.
Set 1 – Proposal 1c: If the additional bit in DCI 2-9 is to indicate cell switch-off, a NES UE not configured with CHO, upon receiving Cell switch-off indication in DCI 2-9, shall i) continue on source cell normally until grace period ends; and ii) perform cell selection in parallel and attempt a re-establishment.

[bookmark: _Hlk149655295]Option 2: The additional bit is to trigger handover execution.

For UEs that have been configured with NES CHO/ normal CHO:
It is not clear if this bit is really required as handover can/ should any way be executed as long as the NES mode (Cell DTX/ DRX) is considered activated (based on “original bit” of DCI 2-9) and UE has found one triggered (target) cell.
For UEs that have not been configured with NES CHO/ normal CHO: 
Obviously, as these UEs are not having any handover configuration, the additional bit should not impact these UEs.
Set 1 – Proposal 2: No (additional) trigger for handover execution is used. Handover execution is only dependent on activation of NES mode (using “original bit” of DCI 2-9) and UE having at least one triggering cell.

Option 3: The additional bit is to trigger measurement/ measurement evaluation in the UE.
Based on legacy behaviour for any kind of CHO, the UE starts measurement (and condition evaluation) as soon as it receives the CHO reconfiguration. It is in anyway in network’s control when it transmits the CHO reconfiguration to the UE. In fact RAN2 had previously (in RAN2#121bis) decided so:
Agreements
-	RAN2 agree to make enhancement in CHO procedure based on that the source cell entering “NES mode”.  FFS further details
-	For source cell CHO framework, RAN2 assumes a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”
-	As a baseline, UE initiates CHO evaluation upon receiving the CHO configuration.  FFS what trigger is used for execution of CHO

Set 1 – Proposal 3: Measurement/ measurement evaluation in the UE start with the reception of (NES) CHO reconfiguration and therefore the additional bit is not required for this purpose.

Summarizing the situation, handling cell switch-off in release 18 needs some work (Proposal 1 above). If there’s no intention for fully specifying cell switch-off case, there’s no use of the “additional bit” we requested from RAN1 in DCI 2-9. In this case the “original bit” in DCI 2-9 suffices.
Set 2 – Proposal 4: The “original bit” in DCI 2-9 is sufficient in release 18.
A TP is provided for Proposal 4. The TP includes changes which includes interaction between previously agreed explicit RRC based Cell DTX/ DRX activation/ deactivation and DCI 2-9 based dynamic toggling.
Conclusion

This document showed three possible options on how/ why an additional bit may be seen as needed in RAN2. Two sets of competing proposals are made below and RAN2 may agree to only one of the sets:
Set 1 – Proposal 1a: If the additional bit in DCI 2-9 is to indicate cell switch-off, Network provides a grace period for the cell switch-off based NES.
Set 1 – Proposal 1b: If the additional bit in DCI 2-9 is to indicate cell switch-off, a NES UE configured with CHO, upon receiving Cell switch-off indication in DCI 2-9, shall i) continue on source cell normally until grace period ends; and ii) continue measurement and if no triggered cell available at the end of the grace period, select best available candidate.
Set 1 – Proposal 1c: If the additional bit in DCI 2-9 is to indicate cell switch-off, a NES UE not configured with CHO, upon receiving Cell switch-off indication in DCI 2-9, shall i) continue on source cell normally until grace period ends; and ii) perform cell selection in parallel and attempt a re-establishment.
Set 1 – Proposal 2: No (additional) trigger for handover execution is used. Handover execution is only dependent on activation of NES mode (using “original bit” of DCI 2-9) and UE having at least one triggering cell.
Set 1 – Proposal 3: Measurement/ measurement evaluation in the UE start with the reception of (NES) CHO reconfiguration and therefore the additional bit is not required for this purpose.
Set 2 – Proposal 4: The “original bit” in DCI 2-9 is sufficient in release 18. [A TP is available in the annex.]

Text Proposal

[bookmark: _Toc60776797][bookmark: _Toc139045045]5.3.5.13.4	Conditional reconfiguration evaluation
The UE shall:
1>	for each condReconfigId within the VarConditionalReconfig:
2>	if the RRCReconfiguration within condRRCReconfig includes the masterCellGroup including the reconfigurationWithSync:
3>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the masterCellGroup in the received condRRCReconfig to be applicable cell;
2>	else if the RRCReconfiguration within condRRCReconfig includes the secondaryCellGroup including the reconfigurationWithSync:
3>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the secondaryCellGroup within the received condRRCReconfig to be applicable cell;
2>	if condExecutionCondSCG is configured:
3>	in the remainder of the procedure, consider each measId indicated in the condExecutionCondSCG as a measId in the VarMeasConfig associated with the SCG measConfig;
2>	if condExecutionCond is configured:
3>	if it is configured via SRB3 or configured within nr-SCG or within nr-SecondaryCellGroupConfig (specified in TS 36.331[10]) via SRB1:
4>	in the remainder of the procedure, consider each measId indicated in the condExecutionCond as a measId in the VarMeasConfig associated with the SCG measConfig;
3>	else:
4>	in the remainder of the procedure, consider each measId indicated in the condExecutionCond as a measId in the VarMeasConfig associated with the MCG measConfig;
2>	for each measId included in the measIdList within VarMeasConfig indicated in the condExecutionCond or condExecutionCondSCG associated to condReconfigId:
3>	if the condTriggerConfig is not configured with nesEvent:
4>	if the condEventId is associated with condEventT1, and if the entry condition applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cell; or
4> if the condEventId is associated with condEventD1, and if the entry conditions applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cell during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
4>	if the condEventId is associated with condEventA3, condEventA4 or condEventA5, and if the entry condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
5>	consider the event associated to that measId to be fulfilled;
4>	if the measId for this event associated with the condReconfigId has been modified; or
4>	if the condEventId is associated with condEventT1, and if the leaving condition applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cell; or
4> if the condEventId is associated with condEventD1, and if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cell during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
4>	if the condEventId is associated with condEventA3, condEventA4 or condEventA5, and if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
5>	consider the event associated to that measId to be not fulfilled;
3>	else:
4>	if indication concerning NES-specific CHO execution conditionactivation is received latest from lower layers or cellDTXDRXactivationStatus is set to activated and no further lower layer indication concerning NES-deactivation is received, indicating that the NES-specific CHO execution condition is enabled; and
4>	if the entry condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
5>	consider the event associated to that measId to be fulfilled;
4>	if the measId for this event associated with the condReconfigId has been modified; or
4>	if indication concerning NES-specific deactivation CHO execution condition is received latest from lower layers or cellDTXDRXactivationStatus is set to deactivated and no further lower layer indication concerning NES-activation is received, indicating that the NES-specific CHO execution condition is disabled; or
4>	if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
5>	consider the event associated to that measId to be not fulfilled;
2>	if event(s) associated to all measId(s) within condTriggerConfig for a target candidate cell within the stored condRRCReconfig are fulfilled, and none of the event(s) is configured with nesEvent:
3>	consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
2>	if event(s) associated to all measId(s) within condTriggerConfig for a target candidate cell within the stored condRRCReconfig are configured with nesEvent and fulfilled:
3>	consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
2>	if one of the events associated to the measIds within condTriggerConfig for a target candidate cell within the stored condRRCReconfig is not configured with nesEvent and fulfilled, and the other event associated to the measIds within condTriggerConfig for a target candidate cell within the stored condRRCReconfig is configured with nesEvent:
3>	consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
NOTE 1:	Up to 2 MeasId can be configured for each condReconfigId. The conditional reconfiguration event of the 2 MeasId may have the same or different event conditions, triggering quantity, time to trigger, and triggering threshold.
NOTE 2:	VoidNES activation in this release refers to activation of cell DTX/ DRX.
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