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[bookmark: _Hlk92533719]Introduction
[bookmark: _Hlk85390381][bookmark: _Hlk92533704]According to RAN#98 discussion, one objective of the R18 network energy saving WID[1] is the following:
	4. Specify mechanism(s) to prevent legacy UEs camping on cells adopting the Rel-18 NES techniques, if necessary [RAN2] 


In this contribution, we provide our consideration on the technique of cell selection/re-selection for network energy saving. 

Discussion
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]During the SI phase of network energy saving, concerns were raised regarding whether there is a need to allow NES cells to prevent legacy UEs from camping for backward compatibility, since legacy UEs cannot be aware of the NES state of a NES-enabled cell and may suffer from compatibility problem and performance loss. However, from the objectives of Rel-18 NES WID, we observe that the potential schemes for energy saving may exert limited or even no impact to legacy UEs, as stated below:
SSB-less SCell operation for inter-band CA
Currently, SCell can only be configured for UE with CA capability in RRC_CONNECTED state in CA case. For connected UE, SSB-less SCell is already supported for the intra-band case and the UE capability ScellwithoutSSB is introduced. Extend to the inter-band case, a new UE capability may be introduced to indicate to support inter-band SCell without SSB. For legacy UEs that do not support the corresponding capability, the network will not configure inter-band SSB-less SCell. Therefore, there is no impact for legacy UEs.
Enhancement on cell DTX/DRX mechanism
The note of enhancement on cell DTX/DRX mechanism in WID is the following:
	2. Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]
· Note: No change for SSB transmission due to cell DTX/DRX.
· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.


Based on the note, there is no effect on legacy idle/inactive UEs. For legacy connected UEs, if gNB is expected to turn off transmission/reception for dynamic data traffic (i.e., PDCCH/PUCCH scheduling, PUSCH/PDSCH data), for periodic resources (i.e., SPS, CG-PUSCH, SR, RACH) or for reference signal (i.e., CSI-RS) during cell DTX/DRX active period, it may cause performance loss to legacy UEs, which depends on the detailed discussion of cell DTX/DRX.
Techniques in spatial and power domains
In R18 NES WI, CSI measurement and report enhancement are used for dynamically updating with the spatial element adaptation or power adaptation, which only support RRC configuration for connected UE. Therefore, there is no effect on legacy idle/inactive UEs. For legacy connected UE, dynamic adaptation of the spatial elements and power offset may result that the already configured CSI measurement resources are inconsistent with the actual transmission of the CSI-RS, which is unfavorable for UE power saving and may cause UEs to report the wrong measurement results causing performance loss to UEs. Other specific impacts depend on more detailed discussions.
CHO procedure enhancement
The CHO procedure in Rel-18 NES WID is only an enhancement for NES capable UEs in RRC_CONNECTED state, so it has no effect on legacy UEs.
Inter-node beam activation and paging enhancements
Inter-node beam activation allows an NG-RAN node to request a neighbouring NG-RAN node to re-activate SSB beams that are deactivated, which only has impact on network interfaces. Paging enhancement allows an NG-RAN node to page UEs in certain SSB(s) instead of all the SSBs within a cell based on the gNB-DU position evaluation for UEs, which includes legacy UEs and NES capable UEs. Therefore, there is no impact for legacy UEs.
Observation 1 The Rel-18 NES techniques are designed for RRC_CONNECTED UEs except for the techniques of inter-node beam activation and paging enhancement. But there is no impact for legacy idle/inactive UEs camping on cell adopting the Rel-18 NES techniques.
Observation 2 For legacy UEs in RRC_CONNECTED state, cell DTX/DRX and techniques in spatial and power domains may cause performance loss to legacy UEs, which depends on the detailed discussion of these mechanism.
Based on the above observation, legacy idle/inactive UEs can camp on the cell adopting the Rel-18 NES techniques normally. There two options for idle/inactive UE camping R18 NES cell.
Option1: without bar enhancement for R18 NES cell
· Case 1.1: bar all idle/inactive UE, i.e., R18 NES UE and legacy UE, the network only handovers UEs to a normal cell
· Case 1.2: without bar, i.e., allow both R18 NES UE and legacy idle/inactive UE camping
Option2: R18 bar enhancement, i.e., legacy UE bar only for R18 NES cell
· Case 2.1: bar legacy UE only for R18 NES cell

	Cases
	Pros.
	Cons. 

	Case 1.1
	Legacy behaviour 
	Only service for RRC connection UE.

	Case 1.2
	There is no performance loss of legacy idle/inactive UEs. 
	When legacy UEs enter the RRC_CONNECTED state:
1) UE will have performance loss. 
2) It will increase the number of handovers and signalling overhead if the network would service R18 NES UE only in NES cell.

	Case 2.1
	1) It will decrease the number of handovers and signalling overhead if the network would service R18 NES UE only in NES cell.
2) It can avoid performance loss for legacy UEs. 
	It can not ensure that the legacy UEs can find a suitable or good quality cell.


Table 1: The pros and cons of the cases
[bookmark: _GoBack]The severity on UE performance loss is uncertain, which depends on the detailed discussion of the Rel-18 NES technique. Therefore, based on this and we propose the following:
Proposal 1 [bookmark: OLE_LINK14]RAN2 to postpone the discussion until the detailed Rel-18 NES techniques are specify.

Conclusion
Based on the discussion, we have the following observation and proposals:
Observation 1 The Rel-18 NES techniques are designed for RRC_CONNECTED UEs except for the techniques of inter-node beam activation and paging enhancement. But there is no impact for legacy idle/inactive UEs camping on cell adopting the Rel-18 NES techniques.
Observation 2 For legacy UEs in RRC_CONNECTED state, cell DTX/DRX and techniques in spatial and power domains may cause performance loss to legacy UEs, which depends on the detailed discussion of these mechanism.
Proposal 1 RAN2 to postpone the discussion until the detailed Rel-18 NES techniques are specify.
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