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1	Introduction
[bookmark: _Ref178064866]In RAN WG2 Meeting #119-e [1], paging enhancements were 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 

This contribution discusses the cases in which network energy saving (NES) can be achieved by transmitting a paging message in a subset of transmitted beams instead of the current repeating of the same paging message in all transmitted beams.
2	Discussion
In Section 7.1 of 38.304 (Section 7.1) [2], which specifies the UE procedures in idle mode and RRC inactive state, the following is stated: 
“In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the paging message and Short Message is up to UE implementation.”

[bookmark: _Toc115421531]In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams.
[bookmark: _Toc115421532]The reception of the paging message and Short Message is up to UE implementation, and hence the NW is not aware of on which beams the UE receives and on which beams the UE ignores the paging message.
[bookmark: _Hlk115161387]Repeating the same paging message in all transmitted beams could be redundant and lead to unnecessary signalling and waste of resources, which altogether could contribute to unnecessary NW energy consumption. Therefore, we think that in certain cases, the NW does not need to repeat the same paging message in all beams, but only in a subset of relevant beams. This solution can be used in the cases in which the NW is aware of the UE location, e.g., in the case of a stationary UE, a Fixed Wireless Access (FWA) point, etc.    
[bookmark: _Toc115421534]Paging can be done only on a subset of beams.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams.
Observation 2	The reception of the paging message and Short Message is up to UE implementation, and hence the NW is not aware of on which beams the UE receives and on which beams the UE ignores the paging message.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Paging can be done only on a subset of beams.
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