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1. Introduction
The study on network energy saving (NES) for NR [1] has been completed and corresponding TR 38.864 [2] has been endorsed. This contribution provides our views on Rel-18 NES WID scope from RAN1 perspective.

2. Discussion
As the outcome of the study item [2], a number of physical layer techniques were identified and they can be enumerated as follows:
	Domain
	Technique

	Time domain
	A-1: Adapting transmission/reception of common channels/signals
· A-1-1: Simplified SSB without PBCH or with partial PBCH
· A-1-2: Skipping of SSB/SIB1 transmission occasion
· A-1-3: Configuration/adaptation of longer periodicity of SSB/SIB1 and/or uplink random access opportunities
· A-1-4: Adapting paging or SSB transmission patterns
· A-1-5: Dynamically adapting PRACH periodicity and occasions
· A-1-6: Scheduling of SIB1 without PDCCH

	
	A-2: Adaptation of UE specific signals and channels

	
	A-3: UE wake up signal (WUS) for gNB
· A-3-1: UE WUS triggering gNB for SSB/SIB/RACH
· A-3-2: UE WUS triggering gNB to wake up in case of uplink traffic arrival

	
	A-4: Adaptation of DTX/DRX

	
	A-5: Adaptation of SSB/SIB1
· A-5-1: SSB- and/or SIB1-less operation for non-CA
· A-5-2: On-demand SSB/SIB1

	Frequency domain
	B-1: Multi-carrier energy savings enhancements
· B-1-1: SSB- and/or SIB1-less operation for inter-band CA
· B-1-2: Dynamic UE-group PCell switching

	
	B-2: Adaptation of bandwidth part of UE(s) within a carrier

	
	B-3: Adaptation of bandwidth of UE(s) within a BWP

	Spatial domain
	C-1: Adaptation of spatial elements

	
	C-2: Adaptation of TRPs in mTRP operation

	Power domain
	D-1: Adaptation of transmission power of signals and channels

	
	D-2: Over the air digital pre-distortion

	
	D-3: Tone reservation

	
	D-4: PA power bias adaptation

	
	D-5: UE post-distortion



Given the limited TUs allocated for NES WI (i.e., total 7 TUs for 4 RAN1 meetings), the list of NES techniques above should be narrowed down considerably. In our view, the most important criterion for WI scope in and out is whether legacy UEs are able to still access a network implementing Rel-18 NES technique(s) or not. With this regard, the following NES techniques can be down-scoped for WID objective.
· A-1-1: Simplified SSB without PBCH or with partial PBCH
· Legacy UEs cannot access a cell with simplified SSB
· A-1-2: Skipping of SSB/SIB1 transmission occasion
· Legacy UEs cannot access a cell with SSB/SIB1 transmission skipping
· A-1-6: Scheduling of SIB1 without PDCCH
· Legacy UEs cannot access a cell with PDCCH-less SIB1 scheduling
· A-3-1: UE WUS triggering gNB for SSB/SIB/RACH
· Legacy UEs cannot access a cell without SSB/SIB transmission and RACH monitoring
· A-5-1: SSB- and/or SIB1-less operation for non-CA
· A cell without SSB (or SIB1) cannot be operated as PCell/PSCell/inter-band SCell (or PCell for SIB1-less) for legacy UEs
· A-5-2: On-demand SSB/SIB1
· Legacy UEs cannot access a cell with on-demand SSB/SIB1
· B-1-1: SSB- and/or SIB1-less operation for inter-band CA
· Legacy UEs cannot operate inter-band CA with SSB-less SCells

In addition, the following techniques that have significant impacts on legacy UEs can be deprioritized.
· A-1-3: Configuration/adaptation of longer periodicity of SSB/SIB1 and/or uplink random access opportunities
· Impacts on SI acquisition, initial access, RRM/RLM/BM measurements, and performance for legacy UEs should be considered
· A-1-4: Adapting paging or SSB transmission patterns
· Energy saving gain for paging enhancement (i.e., where paging resources for Rel-18 NES UEs are grouped in a compact manner) is expected to be low if network has to transmit paging to legacy UEs as well as Rel-18 NES UEs
· Legacy UEs cannot access a cell with changed SSB transmission patterns
· A-1-5: Dynamically adapting PRACH periodicity and occasions
· Access latency for legacy UEs can be increased if RACH resources are sparsely configured by SIB1

Proposal 1: For WI scope of Rel-18 NES from RAN1 perspective, deprioritize the following NES techniques considering significant impacts on legacy UEs.
· A-1-1: Simplified SSB without PBCH or with partial PBCH
· A-1-2: Skipping of SSB/SIB1 transmission occasion
· A-1-3: Configuration/adaptation of longer periodicity of SSB/SIB1 and/or uplink random access opportunities
· A-1-4: Adapting paging or SSB transmission patterns
· A-1-5: Dynamically adapting PRACH periodicity and occasions
· A-1-6: Scheduling of SIB1 without PDCCH
· A-3-1: UE WUS triggering gNB for SSB/SIB/RACH
· A-5-1: SSB- and/or SIB1-less operation for non-CA
· A-5-2: On-demand SSB/SIB1
· B-1-1: SSB- and/or SIB1-less operation for inter-band CA

On the other hand, at least the following techniques can be included for WID objective, considering benefit and recommendation captured in conclusion of TR 38.864 [2].
· A-4: Adaptation of DTX/DRX
· Legacy UEs may not be impacted depending on DTX/DRX configuration, and it is concluded that Technique A-4 of adaptation of DTX/DRX, including the alignment of Cell DTX/DRX with UE DRX, is beneficial for network energy savings
· C-1: Adaptation of spatial elements
· It is concluded that Technique C-1 is beneficial for network energy savings, and can be recommended. However, to minimize the impacts to legacy UEs, Technique C-1 needs to be applied to UE-specific signals/channels (rather than broadcast signals/channels)

Proposal 2: For WI scope of Rel-18 NES from RAN1 perspective, include at least the followings.
· Specify dynamic adaptation of UE DRX/DTX patterns with consideration of efficient cell DTX/DRX operation
· Specify dynamic adaptation of spatial elements such as the number of active transceiver chains or the number of active antenna panels at gNB in transmitting and/or receiving UE-specific channels and signals
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3. Conclusions
In this contribution, we provided our views on Rel-18 NES WID scope from RAN1 perspective.

Proposal 1: For WI scope of Rel-18 NES from RAN1 perspective, deprioritize the following NES techniques considering significant impacts on legacy UEs.
· A-1-1: Simplified SSB without PBCH or with partial PBCH
· A-1-2: Skipping of SSB/SIB1 transmission occasion
· A-1-3: Configuration/adaptation of longer periodicity of SSB/SIB1 and/or uplink random access opportunities
· A-1-4: Adapting paging or SSB transmission patterns
· A-1-5: Dynamically adapting PRACH periodicity and occasions
· A-1-6: Scheduling of SIB1 without PDCCH
· A-3-1: UE WUS triggering gNB for SSB/SIB/RACH
· A-5-1: SSB- and/or SIB1-less operation for non-CA
· A-5-2: On-demand SSB/SIB1
· B-1-1: SSB- and/or SIB1-less operation for inter-band CA

Proposal 2: For WI scope of Rel-18 NES from RAN1 perspective, include at least the followings.
· Specify dynamic adaptation of UE DRX/DTX patterns with consideration of efficient cell DTX/DRX operation
· Specify dynamic adaptation of spatial elements such as the number of active transceiver chains or the number of active antenna panels at gNB in transmitting and/or receiving UE-specific channels and signals
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