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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]In RAN2#123bis meeting, RAN2 agreed the following on the connected mode mobility for source cell case.
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.

For configuration, it was also agreed that “the rapporteur will recommend something simple in email discussion and get company inputs if there are any issues”.
In this contribution, we would like to discuss remaining issues on CHO enhancements for network energy savings.
[bookmark: OLE_LINK626][bookmark: OLE_LINK627][bookmark: OLE_LINK301][bookmark: OLE_LINK302]Discussion
NES CHO configuration
In the post e-mail discussion [1], it has been discussed how to configure a NES specific CHO event into RRC spec. In RAN2#123bis, some options listed below were proposed for the NES specific CHO configuration:
· Add a new offset/threshold to existing CHO events;
· Add a flag to existing CHO events;
· Add a separate list of MeasIds for NES CHO events.
Different from the legacy CHO, the quality of the serving/neighbour cell may not fulfill the normal execution condition before the network turns on the NES mode. Therefore, in order to facilitate the NES specific conditional event execution, the network may flexibly configure different event trigger or different quantity other than offset/threshold (e.g., A3 for normal operation but A4 for NES operation). It implies both NES specific and legacy CHO events are configured for the same candidate cell.
Observation 1:	NES specific CHO event may have different event condition or different quantity from the legacy CHO event.
Observation 2:	Both NES specific and legacy CHO events can be configured for the same candidate target cell.

Given the above observations, the first option is not enough from the network flexibility points of view. Comparing the second and third options, both options can work as they allow different event configurations between the legacy CHO and NES specific CHO, and both events can be evaluated in parallel. For example, in a case of the second option, to recognize the NES specific CHO event, only 1 bit flag is required. For the third option, the network provides additional information about which MeasId is used for NES CHO by a separate list or an indication.
There are several solutions to configure NES specific CHO. However, as the consequence of the e-mail discussion [1], it is converged to add a flag into whether (a) the event configuration (CondTriggerConfig) or (b) the existing MeasId list (CondReconfigToAddModList). However, we think the solution (a) is better for implementation because the UE/NW can identify that the events and reporting criteria are configured for NES specific CHO based on the flag. On top of that, if the network wants to configure NES specific and legacy CHO events to the same candidate target cell, the solution (b) has to contain duplicated RRC reconfiguration messages. Therefore, in order to reduce signalling overhead, it is reasonable to add a flag to the event configuration (CondTriggerConfig) indicating whether it is NES specific CHO event or not. 
Proposal 1:	To identify NES specific CHO event, an additional flag is introduced in CondTriggerConfig.

If Proposal 1 is agreed, the UE behaviors should be clarified for all combinations of NES specific and legacy CHO events, i.e., when 2 MeasIds are configured for CondReconfigId, there are three possible combinations as follows:
· (Combination 1) 2 legacy CHO events (Same as legacy)
· (Combination 2) 2 NES specific CHO events
· (Combination 3) 1 NES specific CHO event and 1 legacy CHO event
Combination 1 is the same as legacy then no need to change anything. In Combination 2, it is not sure whether it is allowed to set 2 MeasIds associated with NES specific CHO events in a conditional reconfiguration. However, for network flexibility, there is no technical reason to restrict this configuration.  In this case, if allowed, the UE behavior is not changed to support this combination. The last Combination 3 is a typical and useful configuration. If this event combination is provided, the UE can initiate the CHO execution if one of the events is fulfilled (not both). Otherwise, the UE cannot execute NES specific CHO because the NES specific CHO event has relaxed values compared with legacy CHO event.
Proposal 2:	It is allowed that 2 MeasIds configured for CondReconfigId can be used for the NES specific CHO events.
Proposal 3:	It is allowed that 2 MeasIds configured for CondReconfigId can be used for the NES specific and the legacy CHO events, respectively.
Proposal 4:	When 2 MeasIds configured for CondReconfigId are used for NES specific and legacy CHO events, the UE initiates the CHO execution if one of the CHO events is fulfilled.

NES CHO triggering
RAN2 has sent the LS [2] to RAN1 for a request to add one bit into the L1 signalling, to distinguish CHO enhancements from Cell DTX/DRX activation.
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.
In addition, RAN2 already agreed CHO evaluation is started before the source cell enters the NES mode in RAN2#121bis.
-	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”
[bookmark: _Hlk149324918]According to the above, only an additional one bit is related to NES specific CHO. Therefore, it is natural the UE ignores Cell DTX/DRX activation/deactivation fields if the additional one bit is included in DCI format 2_9. The network should not include both the Cell DTX/DRX activation command and NES CHO indication in the same L1 signalling, otherwise CHO evaluation is not performed before the starting of NES mode.
Actual L1 signalling design is up to RAN1 discussion but it is expected that only the indication of “CHO enhancements” (e.g., enabled or disabled) is provided from the lower layers. However, so far RAN2 has not been discussed a case that disable of NES CHO is signalled by the lower layers.
Observation 3:	The UE behavior is not clear when an additional one bit received in L1 signalling indicates disable of NES CHO.

It already captured in running CR but the simplest way is the UE will consider all NES specific CHO event(s) is not fulfilled. Thus RAN2 should assume, as an intended UE behavior, that once the UE receives disable of NES CHO, NES specific CHO event is evaluated but never triggered.
Proposal 5:	The UE will consider all NES specific CHO event(s) is not fulfilled when disable of NES CHO is received from the lower layers. Confirm this by the final L1 signalling design.

UE capability for CHO enhancements
Another open issue is whether the UE reports the support of CHO enhancements as a unified or separated feature in UE capability. 
From UE perspective, the following two features are enhanced on CHO. As NES specific CHO event itself is just different event or threshold values from legacy, hence it should not be considered as a new UE feature here.
· (Feature 1) NES specific CHO event trigger by L1 signalling, and
· (Feature 2) If 2 MeasIds configured for CondReconfigId and it is NES specific and legacy CHO events, the UE can initiate either one of the CHO executions.
From RAN2 perspective, these two features are essential to handover the UEs to the neighbour cells quickly. Hence, it is natural to merge them as a single unified feature in UE capability. 
Proposal 6:	Introduce a single bit indication to report support of CHO enhancements features in UE capability. No separate bits are needed.

Conclusion
[bookmark: OLE_LINK3]In this contribution, we have some discussions on connected mode mobility enhancements for NES and the following observations and proposals are made:
NES CHO configuration:
Observation 1:	NES specific CHO event may have different event condition or different quantity from the legacy CHO event.
Observation 2:	Both NES specific and legacy CHO events can be configured for the same candidate target cell.
Proposal 1:	To identify NES specific CHO event, an additional flag is introduced in CondTriggerConfig.
Proposal 2:	It is allowed that 2 MeasIds configured for CondReconfigId can be used for the NES specific CHO events.
Proposal 3:	It is allowed that 2 MeasIds configured for CondReconfigId can be used for the NES specific and the legacy CHO events, respectively.
Proposal 4:	When 2 MeasIds configured for CondReconfigId are used for NES specific and legacy CHO events, the UE initiates the CHO execution if one of the CHO events is fulfilled.

NES CHO triggering:
Observation 3:	The UE behavior is not clear when an additional one bit received in L1 signalling indicates disable of NES CHO.
Proposal 5:	The UE will consider all NES specific CHO event(s) is not fulfilled when disable of NES CHO is received from the lower layers. Confirm this by the final L1 signalling design.

UE capability for CHO enhancements:
Proposal 6:	Introduce a single bit indication to report support of CHO enhancements features in UE capability. No separate bits are needed.
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