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Introduction
In RAN#98e meeting, the network power saving WID was approved in [1]. In the last RAN4 meeting, there were some initial discussions on RF requirement impacts and RF feasibility for NES, however there are no much progress reached in last RAN4 meeting. Therefore in this contribution, we want to share some further views on it.

	[bookmark: _Hlk130373392]Issue 1-1: TAE
Agreement: 
· Alternative #1:
· Do not specify the BS TAE requirements of SSB-less operation for FR1 co-located inter-band CA 
· Define the side condition of RTD to ensure UE performance in RRM part.
· Alternative #2:
· Specify BS TAE requirements
· FFS on values 

Issue 1-4: other UE related considerations
Agreement:
· No new UE RF requirements are defined for R18 NES feature.

Issue 1-1: TAE
· Further discuss the following values for TAE to guarantee the SSB-less feature performance
· Option 1: 2.x us, i.e., CP size for 30kHz SCS
· Option 2: 260ns
· Option 3: 65ns
· Option 4: 3us
· In the next meeting, encourage companies to provide the achievable values.




[bookmark: OLE_LINK13][bookmark: OLE_LINK10][bookmark: OLE_LINK20][bookmark: OLE_LINK14]Discussion  
2.1. Cell DTX
In last RAN4 meeting, there were some initial discussions on RF impacts of Cell DTX, however it was agreed to wait for more inputs from RAN1/RAN2 however for the cell DTX or BS DTX, this will also have some impacts on the existing BS RF requirement especially on FDD bands. For instance, the ON-OFF power/transition period related requirement could be applicable for FDD operation instead of only TDD operation. With Cell DTX configuration, the EVM performance at boundary of ON-OFF/OFF-ON transition period also differ from the legacy system without Cell DTX since more transition period between ON-OFF for power saving are expected for Cell DTX. In addition, for Cell DTX, more impacts are expected on UE RRM if cell DTX is overlapping with SMTC window or other measurement configurations for UE side. 
	
Issue 2-3-1: RF requirements for Cell DTX
· Agreement:
· FFS on the necessity to define ON-OFF power requirement waiting for more inputs from RAN1/2.



Proposal 1: for the cell DTX operation, to reuse the TDD ON-OFF transition requirement for it.

2.2. Spatial and power domain adaption
In the previous RAN1/RAN4 meeting, there were some initial discussions on spatial and power domain adaption, there were lots of potential impacts been raised by companies. Indeed this is highly dependent on antenna ports and active transceiver chains. E.g.. 64 transceivers are reconfigured to 32 transceivers or 16 transceivers for power saving purpose. Then RAN4 need to discuss further the switching period of these adaption of spatial elements/power adaption or whether there are any interruption expected at the UE side. In addition, once there are any switching period happen frequently, then downlink EVM performance deterioration should be considered as well.
	
Issue 2-4-1: RF requirements for spatial domain techniques
· Agreement (RAN4#106bis):
· FFS on the necessity to the updates in manufacturer declarations, switching period and DL EVM requirement waiting for more inputs from RAN1/2. 
Agreement in RAN1#112
For the purpose of further discussions in RAN1 on NES spatial domain adaptations, consider the following cases
· Type 1: all antenna elements associated to a logical antenna port is disabled/enabled
· Type 2: part/subset of antenna elements associated to a logical antenna port is disabled/enabled
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Proposal 2: to consider the necessity of switching period of efficient adaption of spatial elements and the DL EVM performance deterioration due to the switching behavior from network side.
Conclusions
In this contribution, we want to share some initial views on NES from BS RF requirement perspective and proposals are made as following:
Proposal 1: for the cell DTX operation, to reuse the TDD ON-OFF transition requirement for it..
Proposal 2: to consider the necessity of switching period of efficient adaption of spatial elements and the DL EVM performance deterioration due to the switching behavior from network side.
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Appendix
Table 1. Simulation assumptions for EVM measurement
	Bandwidth
	20 MHz/100MHz

	FFT size
	2048/4096

	Subcarrier spacing
	15 KHz/ 30KHz

	Cyclic prefix
(Number of symbols)
	(160,144)/(352,288)

	Modulation 
	256QAM

	Coding
	LDPC

	Power 
	46dBm

	Layer
	1

	HAQR process
	1



Table 2. Simulation assumptions for performance evaluation for P-TRS based timing/freq tracking and DMRS based tracking
	Bandwidth
	10 MHz/100MHz

	Subcarrier spacing
	15kHz/30kHz

	Antenna configuration
	1×1

	Modulation 
	256QAM

	Propagation channel
	TDLA30-10

	Rank
	1

	Receiver type
	MMSE

	DMRS configuration
	Type 1

	Number of additional DMRS
	1

	TRS configuration
	(7,11)

	TRS density
	3

	TRS periodicity
	20 slot

	Number of HARQ Processes
	1





[image: ]Figure 5.1. CP-OFDM WOLA waveform for transmitter and receiver side [5]
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Further study the potential impact of spatial and power domain adaptation, considering:

+ whether data interruption time/transition time needs to be introduced

. whether restriction in the range of change of number of CSI-RS ports and/or PDSCH (and CSI-RS) power
offset(s) is needed
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