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Introduction
The WI for Network Energy Savings for NR was approved at the RAN#99 meeting [1]. At the previous RAN4#109, the core part of the WI was completed. Agreements were made regarding RF conformance testing. This contribution focuses on the conformance testing requirements for spatial and power domain techniques in BS.
Discussion
During the previous meetings, the core part of NES had been agreed upon as follows:
-No new UE RF requirements are defined for R18 NES feature. (R4-2314935,RAN4 #108）
-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. (R4-2317738,RAN4 #108bis）
-No need to define the band combination for SSB-less operation. (R4-2321824, RAN4 #109)
-No need to define RF requirements for cell DTX. Transient period may be needed on the CC when cell DTX is conducted on that CC. It is not expected to capture it in the TS. (R4-2321824, RAN4 #109）
-No need to define RF requirements for spatial domain techniques. Transient period may be needed on the CC when spatial domain techniques are conducted on that CC. It is not expected to capture it in the TS. (R4-2321824,RAN4 #109）
-No need to define RF requirements for power domain techniques. (R4-2321824,RAN4 #109）
In summary, the R18 NES feature does not affect the RF core requirements for either the UE or the BS.
Observation 1: the R18 NES feature will not affect the RF requirements for BS and UE based on the core part conclusion.
For RF conformance testing requirements, at the last RAN4#109 meeting the WF R4-2321824 agreed that:
Issue 4-1: RF conformance testing requirements
· Agreement: 
· No additional BS TAE conformance testing is needed for SSB-less operation for FR1 co-located inter-band CA.
· No additional BS EVM conformance testing is needed for network energy savings.
· No additional Transmit ON/OFF transient time conformance testing is needed for DTX.
It is still no consensus on whether conformance testing is necessary for spatial and power domain techniques.
Spatial domain techniques allow the network to flexibly enable or disable individual or multiple antenna elements that are linked to a logical antenna port. For example, to save energy, 16 TRXs among the total 32 TRX are shut down.
Power domain techniques allow flexible power back to reduce power consumption. For example, when the network is not busy, the PDSCH power can be reduced. 

The WF was approved on RAN4#109 [2].
Issue 3-1: RF requirements for spatial domain techniques
· Agreement:
· No need to define RF requirements for spatial domain techniques
· Transient period may be needed on the CC when spatial domain techniques are conducted on that CC.
· It is not expected to capture it in the TS
Issue 3-2: RF requirements for power domain techniques
· Agreement:
· No need to define RF requirements for power domain techniques.
Generally, if there are no new requirements for the RF core, then there is no need to conduct a corresponding conformance test.

Proposal 1: No conformance testing is needed for spatial and power domains techniques as there are no new core requirements.
Some company concerned about the lack of tests to verify the energy savings benefits. They proposed introducing new testing for network energy savings. [3]
In 3GPP, several studies on energy saving have been conducted since Rel-10, as shown in Table 1. However, 3GPP has not yet define a power consumption test. We try to find the reasons behind this.
Table 1：Energy saving study in 3GPP
	TR
	Title
	Release
	Year
	Note

	TR 25.927
	Solutions for energy saving within UTRA Node B
	R10
	2010
	Dormant mode, Secondary antenna deactivation, Power control of common channels,Cell DTX

	TR 45.926
	Solutions for GSM/EDGE Base Transceiver Station (BTS) energy saving
	R13
	2015
	BCCH Carrier Power Reduction Methodology, Output Power Reduction on BCCH Carrier for GMSK

	TR 38.864
	Study on network energy savings for NR
	R18
	2023
	Techniques in time,frequency,spatial and power domain



There are various energy-saving technologies available, including techniques related to time, frequency, spatial, and power domains. While reducing network power consumption is a common practice, normalizing power consumption tests is a complicated task that requires consideration of numerous factors.
Firstly, each technology has its own specific application scope, and often multiple technologies are used together. Therefore, relying solely on a single technology may not bring optimal performance in terms of power consumption, the power consumption under a single technology may not achieve the best performance, while joint technologies may result in better performance. 
Secondly, dynamic variations on the live network make it challenging to accurately determine the actual power consumption.
It is recommended to consider both the combined techniques utilized and the live network traffic loads during power consumption testing, based on the above reasons.
Proposal 2: Consider both the combined techniques utilized and the live network traffic loads during power consumption testing.
Conclusions
In this contribution, we discuss BS conformance testing requirements for power and spatial domain techniques for network energy savings. Our proposals are as follows: 
Observation 1: the R18 NES feature will not affect the RF core requirements for BS and UE based on the core part conclusion.
Proposal 1: No conformance testing is needed for spatial and power domains techniques as there are no new core requirements.
Proposal 2: Consider both the combined techniques utilized and the live network traffic loads during power consumption testing.
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