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Introduction
In RAN2#119-e meeting, RAN2 made the following agreements on network energy saving: 
Solution groups:
1	Adaption of MIB/SSB/SIB 
	-  partial/simplified SSB
2	Increase of SSB/SIB periodicity 
3	On demand SSB/SIB1 (FFS if there are enhancements for other SIBs)
	- FFS for on-demand MIB
4	Receiving SSB/SIB on one carrier/cell and performing access to another carrier/cell 
5	Handover/Fast PCell change for NES
	- CHO or new configuration
	- group HO
6	Resource adaptation (frequency and time domain)
	- Including PRACH, SRS, PUSCH, PUCCH resources and periodicities 
	- cell DTX/DRX  
	- measurement 
	- reference signal type and configuration of reference signal pattern for connected mode
	- BWP adaptation
7	Any Cell activation/re-activation or UE wake up request signal (connected/idle)
8	Paging enhancements (includes paging-less solutions)
9	Cell selection/reselection (ie. cell prioritization also including legacy UEs)

Things to study 
1	Study group configuration and signalling for transitions for different solutions
	- pre-configuration and L1/L2 signaling to trigger change of configuration
2	Identify/capture RAN2 impact to legacy for the different solutions 
3	Awareness of the NES states at the UE side for the different solutions
4	Aim to minimize DL signalling for NES
5	Consider UE complexity and energy consumption
6	UE assistance information for the specific network energy technique, it’s benefits and impact to UE/NW 
RAN2 agreed to study cell prioritization as a solution group for NES. This contribution discusses details on cell prioritization for NES.

Discussion
In RAN2#119-e, RAN2 agreed to study solutions on cell selection/reselection and cell prioritization for network energy saving. The main motivation of this solution is to ensure legacy non-NES-capable UE operation for backward compatibility. Almost all NES solutions intentionally degrade gNB’s performance for network energy saving which may affect legacy UE operation. If the legacy UEs do not understand the NES operations, the UEs will have no idea on the unexpected QoS degradation. Also, the legacy UEs are not able to send an assistance information for NES to the gNB. In short, legacy operation will be inefficient.
In order to minimize the negative impact, a possible direction would be to guide legacy UEs to non-energy-saving cell. Barring of legacy UEs can be considered as a simple solution. But NES-capable UEs should be allowed to access the energy-saving cells.
Proposal 1. For backward compatibility, only legacy UEs can be barred by energy-saving cell. Only NES-capable UEs can be allowed to select/reselect the energy-saving cell.
The next issue is UE’s cell prioritization among energy-saving cells and non-energy-saving cells. There are two scenarios we may need to consider:
· Scenario 1: The network wants to save energy of NES-capable gNB as much as possible. In this scenario, the network may prefer that UE selects/reselect non-energy-saving gNB if possible. Hence, it is necessary that an NES-capable UE prioritizes non-energy-saving cells over energy-saving cells.
· Scenario 2: The network wants to guide NES-capable UEs to NES-capable gNB from the load balancing point of view, since the legacy UEs may be already barred by the energy-saving cell. In this scenario, it is necessary that an NES-capable UE prioritizes energy-saving cells over non-energy-saving cells.
We see both scenarios are possible and can be chosen by operators. 
Proposal 2. For cell selection/reselection among energy-saving cells and non-energy-saving cells, the following prioritizations can be considered:
· An NES-capable UE prioritizes non-energy-saving cells over energy-saving cells.
· An NES-capable UE prioritizes energy-saving cells over non-energy-saving cells.
During the discussion in RAN2#119-e, paging-less cell was considered as an NES solution. A benefit of the paging-less cell is that only selected cells called anchor cells transmit the paging message from network perspectives. In this case, a UE does not need to camp on the paging-less cell, since the UE has to monitor paging messages from the anchor cell anyway. UE camping on a paging-less cell means that UE should maintain time synchronization with both anchor cell and paging-less cell. This sacrifices UE’s power consumption which is a traditionally important KPI, and we do not see any reason to have this feature only for the network energy saving. Even if the paging-less cell is introduced, the UE should camp on a paging cell/anchor cell and avoid camp on a paging-less cell.
Proposal 3. A UE does not camp on a paging-less cell in case that paging-less cell is introduced for NES.

Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1. For backward compatibility, only legacy UEs can be barred by energy-saving cell. Only NES-capable UEs can be allowed to select/reselect the energy-saving cell.
Proposal 2. For cell selection/reselection among energy-saving cells and non-energy-saving cells, the following prioritization can be considered:
· An NES-capable UE prioritizes non-energy-saving cells over energy-saving cells.
· An NES-capable UE prioritizes energy-saving cells over non-energy-saving cells.
Proposal 3. A UE does not camp on a paging-less cell in case that paging-less cell is introduced for NES.
