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Introduction
In the previous meetings, BS RF requirements of R18 WI Network energy savings for NR were extensively discussed and several WFs were agreed [1] [2] [3].This paper aims to address the remaining issues by providing our opinions. 
Discussion
TAE
The following agreement on TAE is taken from the WF [3] of the last meeting:

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 

We believe that neither Alternative#1 nor Alternative#2 would have any impact on legacy equipment. While both alternatives are acceptable, we think Alternative #1 is the better one. There are three reasons why we prefer Alternative #1.

Firstly, from system performance perspective, BS TAE is a significant contributor of RTD, but not the only one. Other factors affect RTD include propagation delay difference and channel delay spread. Additionally, difference of reception power and AGC also play a crucial role for the system performance. Therefore, Alternative#1 offers a better system performance perspective.

Secondly, there are various deployment scenarios and implementations for FR1 co-located inter-band CA, such as shared or independent BBU or RRU, different SCS (resulting in different CP lengths). Generally, we can choose the most stringent scenarios and define strict requirements. However, this may limit deployment and implementation flexibility. On the other hand, evaluating TAE requirements exhaustively under all conditions and defining requirements for each would be a tedious task. So Alternative #1 provides better deployment and implementation flexibility.

Thirdly, SSB-less SCell operation for FR1 inter-band CA can save network energy consumption and reduce SCell activation delay. Tighter requirements can get more gain both on energy saving and fast active Scell, looser requirements still can have energy saving gain. So Alternative #1 may maximize energy saving gain.
Considering all the reasons above, we support Alternative #1. 
Proposal 1: Do not specify feature-specific BS TAE requirements (Alternative #1), because Alternative #1 offers a better system perspective, better deployment and implementation flexibility, and the potential to maximize energy-saving gains.
Frequency separation
During the last meeting, some companies proposed to discuss feasible frequency separation for SSB-less operation of FR1 co-located inter-band CA. About this issue, we believe that it is challenging to provide a quantitative description of the frequency separation.
We can potentially provide a list of CA combinations for inter band CA SSB-less operation based on implementation capability at current stage. However, considering the extensive and continuously growing number of possible combinations within the protocol, it would be impractical and unnecessary to explore each and every one. It is somewhat similar to BS supporting multi-band operation .Generally, BS supporting multi-band operation is with the close frequency separation. However, this capability may change over time. If the combination cannot be made currently, it is possible that it may be achievable in the future. RAN4 does not define example band combinations.
Proposal 2: There is no need to discuss frequency separation for SSB-less operation.
RF requirements for Cell DTX
The Cell DTX involves switching on or off the whole BS transmitter, or part of components such as PA, RFIC, etc.. Unlike TDD ON-OFF, there is no switch between downlink and uplink in Cell DTX. The transient periods can occur at symbol-level or carrier level. When the switch-off or switch-on status changes, there is a recovery delay. DTX imposes requirements on the response delay of the components, which should not be too large. Otherwise, it may degrade user experience and energy-saving effects. Even if there is interference (such as spectrum spread due to filter trailing), it only occurs within the transmission frequency range and does not interfere with the receiver. Considering that it is a transient phenomenon, the turn-on and turn-off time can be optimized for better performance. Therefore, we do not see the need to define RF requirements for Cell DTX.

Proposal 3: No new RF requirements are needed for Cell DTX since the transient switch takes place within its own transmission period and frequency range, without causing any additional interference. 
RF requirements for spatial and power domains techniques
Spatial and power domains techniques mean selectively enable or disable individual or multiple antenna elements that are linked to a logical antenna port. This function is some kind of akin to Cell DTX, it is only occurred during the transmitter period or frequency band without causing any additional interference with others.

Proposal 4: No new RF requirements are needed for Spatial and power domain techniques as the transient switch occurs within its own transmission period and frequency range, without causing any additional interference.
Conclusions
In this contribution, we discuss the TAE requirement for the SSB-less SCell operation for inter-band CA for FR1 and co-located cells. Besides that, we give our opinions on Cell DTX/DRX, spatial and power domains techniques. Our proposals are as follows: 
Proposal 1: Do not specify feature-specific BS TAE requirements (Alternative #1), because Alternative #1 offers a better system perspective, greater deployment and implementation flexibility, and the potential to maximize energy-saving gains.
Proposal 2: There is no need to discuss frequency separation for SSB-less operation.
Proposal 3: No new RF requirements are needed for Cell DTX since the transient switch takes place within its own transmission period and frequency range, without causing any additional interference. 
Proposal 4: No new RF requirements are needed for Spatial and power domain techniques as the transient switch occurs within its own transmission period and frequency range, without causing any additional interference.
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