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1	Introduction
[bookmark: _Ref178064866]In RAN WG2 Meeting #119-e [1], cell prioritization for legacy UEs was discussed and listed as one of the network energy savings (NES) technique candidates for further study: 
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 

Furthermore, the concept was extended in the email discussion that was concluded with the following solution statement:
Solution 9: Cell selection/reselection (i.e. cell prioritization also including legacy UEs)	
Solution statement:
	Introduction
	NES cells can be (de-)prioritized for NES capable UEs or legacy UEs during cell selection/reselection, optionally, UE is made aware of cell state (NES or non-NES).

	Scenario
	Single-carrier, multi-carrier; UEs in Idle/Inactive

	NES gain
	Reduced time domain SSB symbols if the cell is in NES state. Legacy UEs can avoid reselecting to an NES cell.

	Impact to legacy UEs
	1) In case legacy mechanism (frequency priority, or adding frequency/cell-specific offsets) is used, there is no impact on legacy UEs
2) In case cell state (NES, or non-NES, or other states) is introduced, legacy UEs are not aware. The NES cells can be barred to legacy UEs for backward compatibility.

	UE assistance needed
	No

	RAN2 impact
	Cell selection/reselection enhancement etc.



This contribution discusses how to handle legacy UEs that are incapable of NES features configurable at the level of a serving cell and whether any further enhancement is needed for Solution 9 described above.

2	Discussion
An important aspect that needs to be taken into consideration when designing the NES techniques is a possible impact on the legacy UEs. In the case of a NES technique that is configurable at the level of a serving cell and that affects the legacy UEs (e.g., NW DTX/DRX configurable per serving cell), a simple solution would be to enhance cell barring through MIB with a cell barring through SIB as it was done for non-terrestrial networks (NTN) and Integrated Access and Backhaul Mobile Termination (IAB-MT) [2]. 

[bookmark: _Toc115274266][bookmark: _Toc115421188]Cell barring through SIB can be used to account for new features not supported by legacy, e.g., as in NTN, IAB-MT.

At the high level, for the cells that support NES features, the enhancement of cell barring through MIB with a cell barring through SIB would work as follows. When a cell is using a NES feature that is not supported by legacy UEs it can set itself as barred in MIB. The legacy UEs incapable of the NES feature will read the MIB and understand that the cell is barred. The NES capable UEs will ignore the information regarding cell barring in MIB and read the SIB, from which they can understand whether the cell is barred or not. Observe that the cell can be barred for the NES capable UEs as well in certain cases known to the NW, e.g., during the maintenance at the NW side. As described above, this can be done through SIB.

[bookmark: _Toc115274271][bookmark: _Toc115421282]For NES features that are configurable per serving cell and that impact legacy UEs, enhance cell barring through MIB with cell barring through SIB.

Apart from handing the impact on legacy UEs, the following enhancements are described for NES cell selection/reselection in Solution 9 captured during the email discussion:
NES cells can be (de-)prioritized for NES capable UEs or legacy UEs during cell selection/reselection, optionally, UE is made aware of cell state (NES or non-NES).
For NES capable UEs, we understand the cell selection/reselection procedure should not be affected in terms of prioritization of cells. It is important to observe that even if a cell is capable of a certain NES feature, it may not be using it all the time. Hence, the UE may take into account a NES aspect that may not be currently active on a cell. Such issues may need further discussion but do not seem to be tightly related to any NES gain. Therefore, for the current cell selection/reselection solution, we suggest focussing on addressing the impact on legacy UEs rather than introducing optimizations for NES capable UEs.

[bookmark: _Toc115274272][bookmark: _Toc115421283]For the cell selection/reselection solution, RAN2 should focus on how to handle the impact on legacy UEs.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Cell barring through SIB can be used to account for new features not supported by legacy, e.g., as in NTN, IAB-MT.

Based on the discussion in the previous sections we propose the following:
Proposal 1	For NES features that are configurable per serving cell and that impact legacy UEs, enhance cell barring through MIB with cell barring through SIB.
Proposal 2	For the cell selection/reselection solution, RAN2 should focus on how to handle the impact on legacy UEs.
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