[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting #108 bis	R4-2315949
Xiamen, China, 9 – 13 Oct., 2023

Source: 	Huawei, HiSilicon
Title: 	Discussion on BS conformance testing requirement of network energy savings
Agenda Item:	5.34.2
Document for:	Discussion
Introduction
At the RAN#99 meeting, the revised WID of Network Energy Savings for NR was approved [1]. Since the core RF part is not yet finished, this contribution presents preliminary considerations on BS conformance testing requirements for NES technologies including SSB-less operation for FR1 co-located inter-band CA, DTX, spatial and power domains techniques. The conformance part can finally be concluded after completing the core requirements. 
Discussion
Time alignment error
The following agreement on TAE is taken from the WF [2] 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 

If the final conclusion is Alternative #1, then no additional BS TAE requirements are needed to be define in RF session.
If the final conclusion is Alternative #2, feature-specific TAE requirements can be defined directly in the RF session in clause 6.5.3.2 of TS38.104 as follows:
For MIMO transmission, at each carrier frequency, TAE shall not exceed 65 ns.
For intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns.
[bookmark: OLE_LINK264][bookmark: OLE_LINK265]For intra-band non-contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
For inter-band carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
For FR1 co-located inter-band carrier aggregation supporting SSB-less operation (NW enabling energy savings), with or without MIMO, TAE shall not exceed [ ].
The time alignment error requirements for NB-IoT are specified in TS 36.104 [13] clause 6.5.3.
Proposal 1: Whether TAE conformance testing needs to be modified depends on the conclusion of the TAE issue. If the final decision of TAE issue is Alternative#1, no additional BS conformance testing requirement for TAE is needed. If the final decision of TAE issue is Alternative#2, corresponding TAE conformance testing requirements should be added.

Modulation quality
For BS supporting network energy savings, the modulation quality including EVM value of each carrier for different modulation schemes on PDSCH in TS 38.141-1 shall be met. No additional test configuration or requirements are needed.
Proposal 2: For BS supporting network energy savings technologies, the EVM requirements of each carrier for different modulation schemes on PDSCH in TS 38.141-1 [3] and TS 38.141-2 [4] shall be met. No additional test configurations or requirements are needed.
Transmit ON/OFF power
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.

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 3: For BS supporting Cell DTX, spatial and power domain techniques, as the transient switch occurs within its own transmission period and frequency range, without causing any additional interference, no transmit ON/OFF power requirements needed.
Conclusions
In this contribution, we discuss BS conformance testing requirements for energy savings techniques. Our proposals are as follows: 

[bookmark: _GoBack]Proposal 1: Whether TAE conformance testing needs to be modified depends on the conclusion of the TAE issue. If the final decision of TAE issue is Alternative#1, no additional BS conformance testing requirement for TAE is needed. If the final decision of TAE issue is Alternative#2, corresponding TAE conformance testing requirements should be added.
Proposal 2: For BS supporting network energy savings technologies, the EVM requirements of each carrier for different modulation schemes on PDSCH in TS 38.141-1 [3] and TS 38.141-2 [4] shall be met. No additional test configurations or requirements are needed.
Proposal 3: For BS supporting Cell DTX, spatial and power domain techniques, as the transient switch occurs within its own transmission period and frequency range, without causing any additional interference, no transmit ON/OFF power requirements needed.
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