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RAN4#109 meeting concluded discussion and works for core part of the NES work item [1]. RAN4#110 continue discussion on BS conformance with completion target RAN#104 (June 2024).
Following agreements on RF conformance testing were captured in agreed WF [2]:
Agreements:
	
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.




In this contribution we continue discussion on BS conformance testing for network energy savings with focus on some additional NES RF testing.

[bookmark: _Toc116995842]Discussion
2.1. Status of BS conformance tests specifications
As outcome of Network energy savings WI power consumed for BS transmitter should be lowered to receive energy savings benefits. When BS functionality with switching ON/OFF is introduced to assist cell DTX, the energy saving consumed at the BS needs to be verified. However, in NR BS test specifications (TS 38.141-1 and TS 38.141-2) there isn’t exist any type of test that would allow to verify energy savings.
Observation 1:  In NR BS test specifications (TS 38.141-1 and TS 38.141-2) there isn’t exist any type of test that would allow to verify energy savings.
Currently, the BS RF transmitter tests in NR test specifications (TS 38.141-1 and TS 38.141-2) aim for measuring the transmitted signal quality (e.g., unwanted emission and EVM measurement). Hence the test models (test signals) in the BS RF transmitter tests are configured to be transmitted either with minimum or maximum BS output power. Therefore, measuring the BS transmitted power of these test signals would not provide sufficient information on the energy saving features, and cannot be used to test energy savings features.
Observation 2:  Currently the BS RF transmitter tests in NR test specifications are designed for measuring the transmitted signal quality (e.g., unwanted emission and EVM measurement).
On the other hand, the current BS transmitter OFF power test aims for measuring the output power level when all transmitter chains are OFF, which is not the case for energy saving features where parts of the transmitter chains would still be operating, and the output power level required during transmitter OFF would not be the same as during cell DTX. Therefore, the current BS transmitter OFF power test is not sufficient for testing of energy saving features.
Observation 3:  The current BS transmitter OFF power test is not sufficient for testing of energy saving features.
Lack of any BS RF or RRM test in NR specifications (TS 38.141-1/2 and TS 38.133) that would allow to evaluate real energy savings from the BS side. Without such test, it would not be possible to verify the various features proposed in this WI can achieve energy savings from the BS side. For example, it would not be possible to verify the BS switch-off the TRX chains and PAs efficiently and effectively as expected during the micro/light/deep sleep duration, which is made available with the various features proposed in Network energy savings WI.
Observation 4: Without introduction specific dedicated test, it would not be possible to verify the various features proposed in NES WI can achieve energy savings from the BS side.
Solution to above-described concerns could be introduction of network energy saving test, that is based on transmitter ON measurements with following test procedure description.
The TE measures and records the transmit ON time when the received power of the test signal (wanted signal) being transmitted by the BS under test is above a power threshold. The accuracy of the transmit ON time shall be determined as the difference between measured transmit ON time and the transmit ON time configured by the TE or network (e.g., cell DTX configuration). The determined accuracy of the determined transmit ON time shall be lower than or equal to a time limit specified in the NR specifications for the BS to pass the test. Note that this is not an additional Transmit ON/OFF transient time conformance testing but a new test to measure and determine the transmit ON time of the BS where the energy savings features are active.

Propose example of test description for BS test specification TS 38.141-1:
	6.x	Energy savings test
6.x.1	Transmitter ON power time
6.x.1.1	Definition and applicability
Transmitter ON power time is defined as a difference between the starting time and ending time for transmitter ON power. The accuracy of Transmitter ON power time is defined as the difference between the measured Transmit ON time and the Transmit ON time determined from network configuration of cell DTX. 
6.x.1.2	Minimum requirement
The minimum requirement for BS type 1-C is in TS 38.104 [2], clause 6.x.
The minimum requirement for BS type 1-H is in TS 38.104 [2], clause 6.x.
6.x.1.3	Test purpose
The purpose of this test is to verify the transmitter ON power duration.
6.x.1.3.1		Initial conditions
Test environment:
-	normal; see annex B.2.
RF channels to be tested for single carrier:
-	M; see clause 4.9.1.
RF bandwidth positions to be tested for multi-carrier and/or CA:
-	MRFBW in single-band operation, see clause 4.9.1;
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see clause 4.9.1.
6.x.1.3.2	Procedure
The minimum requirement is applied to all connectors under test.
1)	Connect the connector under test to measurement equipment as shown in annex D.2.1 for BS type 1-C and in annex D.4.1 for BS type 1-H. 
2)	For FDD operation, set the BS to transmit a signal using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause 4.9.2, for BS type 1-C set the antenna connector to the manufacturers declared rated carrier output power (Prated,c,AC or Prated,c,TABC, D.21).
3)  Measure and record by test equipment transmitter ON power starting time when the received power of the test signal by the BS under test is above [x] dB. 
4) 	Calculate the accuracy of the transmitter ON power time as the difference between the transmitter ON power starting time and  the transmitter ON power time as configured by the test equipment or network. 

6.x.1.4 Test requirements

The accuracy of transmit ON time shall be lower than or equal to [z] ms.
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We propose to consider introduction of new testing for network energy savings for BS conformance testing.
Proposal:  It is proposed to consider introduction of new testing to measure and determine the transmit ON time of the BS for Network energy savings for BS conformance testing. 
Conclusion
[bookmark: _Toc116995849]In this contribution we initiated discussion on BS conformance testing for network energy savings. We have made following observations and proposal:
Observation 1:  In NR BS test specifications (TS 38.141-1 and TS 38.141-2) there isn’t exist any type of test that would allow to verify energy savings.
Observation 2:  Currently the BS RF transmitter tests in NR test specifications are designed for measuring the transmitted signal quality (e.g., unwanted emission and EVM measurement).
Observation 3:  The current BS transmitter OFF power test is not sufficient for testing of energy saving features.
Observation 4: Without introduction specific dedicated test, it would not be possible to verify the various features proposed in NES WI can achieve energy savings from the BS side.
Proposal:  It is proposed to consider introduction of new testing to measure and determine the transmit ON time of the BS for Network energy savings for BS conformance testing. 
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