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Introduction 
Network energy savings WI has been approved in RAN#98, and since then it has been discussed in multiple meetings in RAN1/2/3. Implementing the energy-saving features may impact the RF requirements of BSs and UEs, e.g., on network performance and user experience. In the last RAN4 meeting, various topics related to NES RF were discussed, and this paper continues the discussion on the potential impact of cell DTX and power/spatial domain techniques.
Discussion
During the last meeting, RAN4 agreed on the following WF [1][2]. 

	Issue 1-1: TAE 
· Agree on Alternative #1:
· [bookmark: _Hlk146876751]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.
Issue 1-2: Frequency separation
· Tentative agreement: 
· There is no need to define the band combination for SSB-less operation.




Partial RRM agreement related to RTD

Issue 1-2-1: RTD conditions for scenario 1 – whether to consider RTD ≤ 260 ns
Agreement:
· One set of condition (i.e. RTD ≤ CP agreed in RAN4#108) and one requirement
· TRS/A-TRS is needed for Scell activation
Issue 1-2-2: RTD conditions for scenario 1 – clarifications on CP length
Agreement:
The CP corresponds to the SCS of SSB-less SCell

Issue 2-1-2: RRM impacts of Cell DTX/DRX – SSB based measurement (#108 meting)
Agreement:
RAN4 to reuse the legacy requirement for SSB-based measurement in Cell DTX/DRX



Cell DTX Enhancement
Regarding the Cell DTX, RAN2 and RRM have made the following agreements which are relevant to RAN4 discussion:

	#123bis
1   Cell DTX/DRX configuration is provided per Serving Cell with the following restrictions (#123bis):
· A maximum of two cell DTX/DRX patterns can be configured per MAC entity 
· The two configured patterns are aligned, 
· The start and slot offset are common for the two patterns.
· one periodicity is an integer multiple of the other.
Working assumption: UE triggers RACH upon determining that an emergency call is initiated during the cell DTX/DRX non active period. We rely on the UE implementation to determine whether an emergency call is initiated.  We will take time to check until next meeting to confirm the WA.	
Agreements on CP open issues:
1. Introduce explicit activation/deactivation in RRC once DTX/DRX is configured (i.e. not for dynamic activation/deactivation).   This reverses previous agreement on implicit activation.
2. Start offset and slot offset configuration is also common between Cell DTX and Cell DRX when both are configured 
3. Standalone cell DRX configuration is possible to configure  
4. Multiple configurations of Cell DTX/DRX are not pursued in Rel-18 for serving cell.  

#123
2	RAN2 will reuse the start timer formula of the onDurationTimer from UE C-DRX (including SlotOffset) to specify the start of cellDTX-onDurationTimer (and cellDRX-onDurationTimer) in 38.321.

4	As a baseline legacy C-DRX reconfiguration is used to change UE C-DRX configuration once Cell DTX/DRX is activated/deactivated.
5	RAN2 specifies cellDTX-onDurationTimer (and cellDRX-onDurationTimer) to have the same value range as UE C-DRX on-duration timer. 
6	RAN2 specifies cellDTX-Cycle (and cellDRX-Cycle) to have the same value range as UE C-DRX Long cycle. 
7	Separate DTX and DRX configuration means that the features can be enabled separately (i.e. Cell DTX can be configured without Cell DRX)




	Issue 2-1-2: RRM impacts of Cell DTX/DRX – SSB based measurement 
Agreement:
RAN4 to reuse the legacy requirement for SSB-based measurement in Cell DTX/DRX 



The Cell DTX/DRX is a power-saving technique that involves various hardware and software mechanisms, and it is introduced to increase the sleep time of the gNB. The network saves power by avoiding unnecessary transmission/reception. For hardware part, it may involve turning off the PA, and transceiver module which includes other components within the transceiver, such as mixers, filters, and oscillators. In the current BS specification TS38.104, there are guidelines set for how long it should take for a transmitter to transition when the transmission/reception direction switches between UL and DL. This transient period accounts for the time it takes to turn off one path (including aforenoted hardware components) and activate the other path. 

Based on the current agreements in other WGs, we believe the mentioned transient period requirement can also enable the operation of cell DTX. 

Proposal 1 [bookmark: _Toc149306521]The current transient period requirement can enable the cell DTX operation, and it is not necessary to introduce any new requirement or clarification on the existing one for cell DTX for the NES feature.

Spatial and power domain techniques enhancement
Some RAN1 agreements regarding the spatial and power domain techniques are listed below:
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.
For spatial and power domain adaptation, solution(s) based on adaptation within an active BWP is considered as baseline.

For R18 NES, only legacy port configuration values (N1, N2) or (Ng, N1, N2) are supported.

For power domain adaptation, for CSI(s) reporting, support configuration of more than one power offset values for PDSCH relative to CSI-RS
· FFS: impact on CSI processing requirement
· FFS: details on configuration/indication of the power offset values
· FFS: whether/how to additionally consider the case where CSI-RS power is changed




The enhancement in spatial domain technique is dynamic antenna branch adaptation, and it means that specific antenna ports of gNB can be activated or deactivated dynamically. The number of ports to be deactivated depends on various factors such as deployments, network loads, and UE coverage scenarios.

Additionally, the power domain technique enhancement is dynamic power adaptation, and it aims to optimize the power offset values between PDSCH and CSI-RS. While there is an ON/OFF power requirement outlined in TS 38.104, it is applicable only to TDD operations. It's important to note that power offset optimization, which is related to power control management in TS 38.214, is distinct from the ON/OFF power requirement.

Based on the current agreements reached in RAN1, it is proposed not to introduce any new RF requirements or any clarification on the existing ones.

Proposal 2 [bookmark: _Toc146724201][bookmark: _Toc146724202][bookmark: _Toc149306522]Considering the current agreements in other WGs, it is recommended not to introduce any new RF requirements or clarification on the existing one for spatial and power domain techniques for the NES feature.


Conclusion

	
Based on the discussion in the previous sections we propose the following:
Proposal 1	The current transient period requirement can enable the cell DTX operation, and it is not necessary to introduce any new requirement or clarification on the existing one for cell DTX for the NES feature.
Proposal 2	Considering the current agreements in other WGs, it is recommended not to introduce any new RF requirements or clarification on the existing one for spatial and power domain techniques for the NES feature.
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