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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]In RAN2#123 meeting, RAN2 agreed the followings on the connected mode mobility.
Agreements 
1	We will support the CHO triggers for the use case of turning off the cell. 
2	(At least for cell DTX/DRX) Time-based CHO is not to be considered in NES.
3	Do not consider using an indication in SIB1 for triggering NES CHO execution condition.
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
For the source cell case
The motivation of consideration of NES mode in a source cell is to handover the UE faster for efficient power saving. If the traffic/load in the source cell becomes lower, the NES technique(s) can be applied to reduce the network power consumptions. However, the UE may not know when the cell decides to start an energy saving operation, and if the UEs require enough radio resources, the network wants to move the UEs to the neighboring cell before NES mode is changed. 
In the RAN2#122 meeting, RAN2 agreed 1) Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario, and 2) we have a specific NES CHO execution condition based on source cell NES mode. It implies it relies on the serving/neighbour cell quality whether an entering condition of NES CHO execution is fulfilled or not. 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. In order to facilitate the NES specific conditional event execution, it is reasonable to introduce new NES specific offset or parameter sets corresponding to NES mode.
Observation 1: Conditional Event A3, A4 or A5 for normal mode cell may not be fulfilled before the network turns on the NES mode.
Proposal 1:	NES mode specific offset or parameter sets is introduced in Conditional Event A3, A4 or A5 to facilitate NES specific CHO execution condition.

It seems relaxed values compared with the normal event could be used, if NES mode specific offset or parameter sets is immediately used for an evaluation of conditional event A3, A4 or A5 after RRC configuration, a handover may be not intentionally executed (i.e., too early HO). It may reduce the CHO efficiency and benefits. Further, as RAN1 agreed to introduce an L1 group common signalling to activate/deactivate Cell DTX/DRX, it is difficult for the UE itself to determine the NES mode beforehand because it can be dynamically switched based on the cell traffic/load. Only the network can determine the NES mode switch timing, it could be simple that the gNB indicates to apply the NES specific condition to the UE.
Currently there are three approaches for CHO evaluation triggering:
· Time-based CHO (only for cell turning-off case)
· L1 group common signalling
· MAC CE
Time-based CHO may be useful for cell turning-off scenario because the network knows the cell or carrier switch-off timing correctly. This solution requires GNSS capability or reading UTC time information from SIB9. However, since Cell DTX/DRX is dynamically activated/deactivated, the time-based CHO is not suitable for NES mode switching by L1 group common signalling. Hence, it will require another solution to support Cell DTX/DRX case. For L1 group common signalling, RAN1 already agreed its signaling format and procedure then it can be reused, but it is clearly NES technique dependent solution therefore it is not a forward compatible. If further NES techniques will be introduced in Rel-19 or later, another solution is also necessary to introduce for triggering a CHO evaluation. In addition, if the UE fails to receive this L1 group common signalling, it causes RLF especially in case of cell switch-off. On the top of that, it could be difficult to trigger a part of CHO conditions when there are multiple candidate cells (up to 8).
Proposal 2:	Time-based CHO is not considered for NES specific CHO.
Proposal 3:	L1 group common signalling is not considered for NES specific CHO.

Given the above, it is likely that MAC CE is the only way to trigger CHO evaluation. MAC CE is dedicated control signalling then the network has to send MAC CE for UEs individually and it may cause some overheads comparing with other approaches. But according to the SI conclusion [2], CHO enhancements can be used to handover the UEs for faster offloading/onloading, not for a signalling overhead reduction. Thus, MAC CE is appropriate to archive this purpose. In order to initiate CHO evaluation, the network selects and includes condReconfigId to be triggered in MAC CE.
Proposal 4:	A new MAC CE is introduced to trigger an evaluation of NES specific CHO.

For the target cell case
For the target cell case, different from the source cell case, the NES mode of candidate target cell should be known during the CHO evaluation, otherwise the UE may handover to the cell which cannot meet the UE QoS requirements. But according to the current procedure, the UE does not have to read any system information from the target cell until a random access procedure is successfully completed. Furthermore, the NES technique could be adaptively activated/deactivated in the target cell, then it is hard to identify the current mode of the target cell from the system information. Therefore, the UE does not have to obtain the NES mode of the cell from the target cell.
Proposal 5: 	RAN2 to confirm the UE does not have to obtain the NES mode of the cell from the target cell.

Considering the service continuity, it is useful for the UE to prioritize the cell with the same NES mode between the source cell and target cell. If the UE is in normal mode cell, the normal mode cell should be prioritized for CHO candidates, and vice versa. As summarized in [1], there are two major options to consider the NES mode of target cell from the source cell.
Proposal 8: RAN2 to discuss following two options to ensure that the UE can find a suitable target cell:
-	Option 1: [11/ 25] NW implementation to reconfigure candidate cells, i.e., no spec impact
-	Option 2: [9/ 25] Network provides additional prioritization for candidate cells that UE can take into consideration.

The option 1 is very simple solution as there is no enhancement. If the network preliminarily knows the NES mode of target cell when the CHO configuration is provided to the UE and the mode of cell is not dynamically changed, the UE can select a suitable target cell according to the CHO configuration. On the other hand, the option 2 is preferable in case that if multiple CHO candidate cells fulfill the condition simultaneously. Because the CHO evaluation is triggered due to NES mode change even if the UE is located near the center of the cell. 
Therefore, in this case, the UE may find the multiple candidate cells with good quality. Hence, it is necessary to provide priority information to select a suitable target cell. The priority information can indicate which CHO candidate cell is high priority.
Proposal 6: 	The priority information is additionally provided by the source cell to select a suitable target cell. 
Proposal 7: 	The UE selects the CHO candidate cell indicated as a high priority if multiple CHO candidate cells fulfill the condition and the priority information is provided.

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:
Source cell case:
Observation 1: Conditional Event A3, A4 or A5 for normal mode cell may not be fulfilled before the network turns on the NES mode.
Proposal 1:	NES mode specific offset or parameter sets is introduced in Conditional Event A3, A4 or A5 to facilitate NES specific CHO execution condition.
Proposal 2:	Time-based CHO is not considered for NES specific CHO.
Proposal 3:	L1 group common signalling is not considered for NES specific CHO.
Proposal 4:	A new MAC CE is introduced to trigger an evaluation of NES specific CHO.

Target cell case:
Proposal 5: 	RAN2 to confirm the UE does not have to obtain the NES mode of the cell from the target cell.
Proposal 6: 	The priority information is additionally provided by the source cell to select a suitable target cell. 
Proposal 7: 	The UE selects the CHO candidate cell indicated as a high priority if multiple CHO candidate cells fulfill the condition and the priority information is provided.
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