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1. Introduction
In this contribution, we share our thought on the following features for Network Energy Saving. 
· Cell DTX
· Techniques in spatial and power domain
· SSB-less SCell operation for inter-band CA for FR1
2. Discussion
2.1 Cell DTX
In the contributions [1-4], the transmitter transient period between Cell DTX non-active period and On-duration was discussed. Figure 1 shows the example of relations between Cell DTX non-active period, On-duration, transmitter OFF period, transmitter ON period and transmitter transient period based on the TDD ON/OFF. It is found that the transmitter OFF period is within the Cell DTX non-active period. 
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Figure 1: Example of relations between Cell DTX non-active period, On-duration, transmitter OFF period, transmitter ON period and transmitter transient periods

If gNB cannot change the transmitter status from OFF to ON within the transmitter transient period, the interference caused by the slow power change occurs within the Cell DTX period. It is the same if the transmitter status is changed from ON to OFF. One important thing is that the spectrum used at gNB is not expected to use the communication in the Cell DTX non-active period. It means that such interference does not impact on the communication. 

Observation 1: For Cell DTX, the interference caused by the slow power change does not impact on the communication. 

Considering the above observation, defining the requirement for transmitter transient period is not important from the communication perspective. Our proposal for the transmitter transient period is following. 

Proposal 1: For Cell DTX ON/OFF, the requirement for transmitter transient period is not needed. 
2.2 Techniques in spatial and power domain
For the techniques in spatial and power domain, the situation is a little bit different from Cell DTX. Some parts of transmitter unit change its transmission power to OFF or lower than the full power in some periods. Figure 2 shows the example of relations between the spatial and power domain adaptation period, On-duration, transmitter adaptation period, transmitter ON period and transmitter transient period for each transmitter unit. In the transmitter adaptation period, lower power or OFF power are applied to some transmitter units whereas the other transmitter units continue the full power transmission. 
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Figure 2: Example of relations between the spatial and power domain adaptation period, On-duration, transmitter adaptation period, transmitter ON period and transmitter transient periods

If the transmitter units cannot change their transmitter status from OFF or lower power to full power within the transmitter transient period, the interference caused by the slow power change occurs within the spatial and power domain adaptation period. The interference is also occurred if the transmitter status is changed from full power to OFF or lower power. Different from Cell DTX case, the DL transmission is occurred within the spatial and power domain adaptation period. It means that such interference might impact on DL communication for the techniques in spatial and power domain. 

Observation 2: For the techniques in spatial and power domain, the interference caused by the slow power change might impact on DL communication. 

From the above observation, it should be further discussed the impacts on the interference caused by the slow power change to the performance before defining the requirement for transient period. We would like to propose the following. 

Proposal 2: For the techniques in spatial and power domain, further study is needed before defining the requirement for transmitter transient period.
2.3 SSB-less SCell operation for inter-band CA for FR1
In RAN4#108 meeting, the following Way Forward for TAE requirement was approved [5]. 
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 

As already shown in our contribution in the last meeting [6], many gNBs have already been deployed in the commercial network in many countries and they are designed to satisfy the current TAE requirement for inter-band CA.
Observation 3: The gNBs already deployed in the commercial network are designed to satisfy the current TAE requirement for inter-band CA.
Considering the above observation, it is important to consider how to implement the NES function to the legacy gNBs from the cost perspective. In [7], one operator proposes to discuss the realization of NR NES functions without updating the hardware devices as a baseline. 
Observation 4: There are demands from operators to realize the NES functions without updating the hardware devices. 
On the other hand, for the inter-band CA, different RUs might be considered as the gNB architecture. In such cases, the TAE value could vary due to the connection of sync sources, switches, etc, as described in [8]. It means that the significant reduction of TAE value cannot be achieved by only the software update and then it is necessary to replace the hardware device in some cases. 
Observation 5: It is difficult to reduce the TAE value significantly via the software update.
Considering the above observations, we think that the most reasonable solution for this issue is alternative#1 in the approved Way Forward. Our proposal is as follows. 
Proposal 3: RAN4 selects Alternative#1 for SSB-less SCell operation. 
3. Conclusions
In this contribution, we share our observations and proposals for Network Energy Saving features as follows.
· Cell DTX
Observation 1: For Cell DTX, the interference caused by the slow power change does not impact on the communication.
Proposal 1: For Cell DTX ON/OFF, the requirement for transmitter transient period is not needed.

· Techniques in spatial and power domain
Observation 2: For the techniques in spatial and power domain, the interference caused by the slow power change might impact on DL communication.
Proposal 2: For the techniques in spatial and power domain, further study is needed before defining the requirement for transmitter transient period.

· SSB-less SCell operation for inter-band CA for FR1
Observation 3: The gNBs already deployed in the commercial network are designed to satisfy the current TAE requirement for inter-band CA.
Observation 4: There are demands from operators to realize the NES functions without updating the hardware devices.
Observation 5: It is difficult to reduce the TAE value significantly via the software update.
Proposal 3: RAN4 selects Alternative#1 for SSB-less SCell operation.
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