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Introduction
The WID on Rel-18 network energy saving holds the following objectives [1]:
	5. Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]



In RAN2 #123bis the following was agreed
	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.
RAN2 will not specify anything related to target cell NES mode for CHO




RRC rapporteur have summarized the current CHO open issues as follows:
	Issue 4-2: Configuration details for the NES specific CHO execution condition, downselect from:
· Add a flag to event configuration (as in the current running CR).
· Add an “ENMUERATED {true}” to the existing MeasId list.



Configuration Issues
Given that RAN1 will now take care of designing the configuration activation, RAN2 would take care of the rest of configuration details with the impact expected to be fully contained within RRC spec. The current running CR captures CHO related issues as follows:
	[bookmark: _Toc60776797][bookmark: _Toc139045045]5.3.5.13.4	Conditional reconfiguration evaluation
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:
43>	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
43> 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
43>	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:
54>	consider the event associated to that measId to be fulfilled;
43>	if the measId for this event associated with the condReconfigId has been modified; or
43>	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
43> 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
43>	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:
54>	consider the event associated to that measId to be not fulfilled;
3>	else:
4>	if indication concerning NES-specific CHO execution condition is received from lower layers, 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 CHO execution condition is received from lower layers, 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:	Void.





With the new Boolean parameter nesEvent-r18 introduced in CondTriggerConfig-r16 as follows:
	nesEvent
Indicates the event is an NES-specific CHO event and the CHO execution condition is only considered to be satifisfied if indication from lower layers is received indicating the applicability of NES-specific CHO event. This field can only be configured for event A3, A4 and A5.



There was some discussion in the email discussion on what the NW needs to configure. In particular, what the UE needs to evaluate. The last iteration of the CR followed the following suggestion:
	2) Add a flag to event configuration (as suggested by Nokia)


  However, there are a few issues we are not clear on with the latest iteration of the CR. The current spec. has the following restriction:
	condExecutionCond 
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement or MN initiated inter-SN CPC. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. If network configures condEventD1 or condEventT1 for a candidate cell network configures a second triggering event condEventA3, condEventA4 or condEventA5. Network does not configure both condEventD1 or condEventT1 for the same candidate cell. For CPAC, the RRCReconfiguration message contained in condRRCReconfig cannot contain the field scg-State. 



First of all, one thing we would like to avoid is to have the UE simultaneously evaluating Normal and CHO conditions. The current iteration of the CR avoids that by using the new nesEvent parameter as a toggle between normal and CHO events. 
Proposal 1: RAN2 to confirm that the UE is not required to simultaneously evaluate Normal CHO and NES CHO conditions.   

There are also some serious concerns with adding a flag to event configuration as currently captured in the running CR. The issue is as follows: Each configuration (normal CHO and NES CHO) can now come with its own Meas IDs and Measurement object. Measurement Objects across configurations can be in terms of different resource configuration, measurement gaps, BWP configuration, etc. UEs do not typically switch between measurements objects based on L1 signalling, furthermore, since monitoring DCI2_9 is affected by Cell DTX/DRX pattern and inherent reliability issues, the NW would not even know when the UE started measurement evaluation. 

Observation 1: Implementing CHO by adding a flag to event configuration (as in the current running CR) has a large RAN4 impact in terms of performing measurements related to different CHO configurations as well as L3 filtering.

Proposal 2: Implementing NES-CHO by adding a flag to event configuration is not pursued. No new CHO configurations are introduced for the purpose of CHO. 

We think that the NES-CHO implementation should follow the current restrictions on measIDs and measurement objects as much as possible, namely, the UE should not evaluate more than two meas IDs tied to the same measObject as is the case today to avoid RAN4 impact. NW can get flexibility in when to apply those meas IDs without introducing a new configuration. The other option is to simply add new A3/A4/A5 thresholds that the UEs can switch to and leave the measID configuration untouched. We think this would have the least spec. impact while preserving the functionality RAN2 intends. 

Proposal 3: RAN2 to discuss the following two options for implementing NES-CHO:
· Option 1: An NES flag can activate one or both MeasIDs. UE is not configured with more than two meas IDs. Network ensures both refer to same measObject, as in legacy. 
· Option 2: Add separate offsets/thresholds to events configured in measIDs. No new measIDs are introduced beyond what is available in legacy.
Activation Issues
RAN1 are asked to add a single bit to DCI2_9. When this bit is set to “1”, this means that the NES-CHO configuration is active. However, it is unclear whether the same bit can be set back to “0”, and whether the UE can take this to mean that this NES-CHO configuration is inactive. 
Observation 2: It is unclear whether NES-CHO once activated by DCI2_9 can be deactivated by DCI2_9 as well. 
Proposal 3: RAN2 to discuss whether DCI2_9 can be used to deactivate an NES-CHO configuration after activation. 
Another issue that RAN1 may face is the question of how the UE would know the CHO activation bit position in DCI2_9. To this end, the simplest way is to add this information to the NES-CHO configuration. This can also be left to RAN1 to decide if companies prefer. 
Proposal 4: RAN2 to discuss if a DCI2_9BitPosition IE is needed in the NES CHO configuration to inform the UE which bit to monitor for CHO activation.
Conclusion
Proposal 1: RAN2 to confirm that the UE is not required to simultaneously evaluate Normal CHO and NES CHO conditions.   
Observation 1: Implementing CHO by adding a flag to event configuration (as in the current running CR) has a large RAN4 impact in terms of performing measurements related to different CHO configurations as well as L3 filtering.

Proposal 2: Implementing NES-CHO by adding a flag to event configuration is not pursued. No new CHO configurations are introduced for the purpose of CHO. 
Proposal 3: RAN2 to discuss the following two options for implementing NES-CHO:
· Option 1: An NES flag can activate one or both MeasIDs. UE is not configured with more than two meas IDs. Network ensures both refer to same measObject, as in legacy. 
· Option 2: Add separate offsets/thresholds to events configured in measIDs. No new measIDs are introduced beyond what is available in legacy.
Observation 2: It is unclear whether NES-CHO once activated by DCI2_9 can be deactivated by DCI2_9 as well. 
Proposal 3: RAN2 to discuss whether DCI2_9 can be used to deactivate an NES-CHO configuration after activation. 
Proposal 4: RAN2 to discuss if a DCI2_9BitPosition IE is needed in the NES CHO configuration to inform the UE which bit to monitor for CHO activation.
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