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1. Introduction
In RAN4#103-e, the discussion on repeater testing part had been started. In addition, the reflection of Rx spurious emission limits into repeater specification had been done. Since the introduction of Rx spurious emission limits was conducted in the last meeting, we might not be able to discuss measuring system set-up, procedure, and MU/TT values for Rx spurious emissions. In this contribution, we provide our views on measuring system set-up and procedures for Rx spurious emissions, and Test Tolerance for Spurious emissions related requirements.
2.	Discussion
2.1	Test set-up for Receiver spurious emissions
In RAN4#103-e, the figures for repeater measuring system set-up were agreed. The agreements are as follows:
	RAN4#103-e [1]
Sub-topic#1-1 FR1 set-up baseline
Recommended agreement for FR1 set-up baseline:
· Take option 2 as the baseline for the 2nd round discussion.:
Recommended Agreement for out of band gain:
·  to remove the 30dB precision attenuation



“Option2” in above agreement means Figure 1-5 in R4-2208138[2].
Regarding test procedures for Rx spurious emissions, following procedures are specified in BS specification (TS38.141-1).
	TS 38.141-1
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The minimum requirement is applied to all connectors under test,
For BS type 1-H where there may be multiple TAB connectors they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.4.4. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1)	Connect the connector under test to measurement equipment as shown in annex D.2.6 for BS type 1-C and in annex D.4.4 for BS type 1-H. 
2)	For FDD operation, for separate RX only connectors with single carrier operation set the connector under test to transmit at manufacturers declared rated carrier output power (Prated,c,AC or Prated,c,TABC, D.21). Channel set-up shall be according to NR-FR1-TM 1.1.
	For FDD operation, for separate RX only connectors declared to be capable of multi-carrier and/or CA operation (D.15-D.16) set the connector under test to transmit on all carriers configured 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. 
For separate RX only connectors declared to be capable of NB-IoT operation in NR in-band (D.41), test shall be performed using N-TM according to clause 4.9.2.2.9.
	For TDD connectors capable of transmit and receive ensure the transmitter is OFF.
3)	Set the measurement equipment parameters as specified in table 7.6.5.1-1.
4)	Measure the spurious emissions over each frequency range described in table 7.6.5.1-1.
In addition, for a multi-band connector, the following steps shall apply:
5)	For multi-band connector and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.



The Rx spurious emission limits are only applied for TDD conducted repeaters. Based on the above description on test procedure, antenna connectors for TDD capable of transmit and receive ensure the transmitter is OFF. In many cases, NR repeater’s antenna connectors capable of transmit and receive, so the transmit shall be OFF during the measurements for Rx spurious emissions. For instance, if we measure Rx spurious emissions in DL direction, after turning on the repeater, BS-side antenna connector would be connected to signal generator and be input DL signals or be terminated to ensure transmitter is OFF. Measurement equipment would be connected to repeater’s UE-side antenna connector and know the TDD switch timing with referring the output signal from repeater or input signal from signal generator directly. After that, measurement equipment would measure the Rx spurious emissions in TDD OFF state. Therefore, considering TDD synchronization establishment, signal generator, repeater under test and measurement equipment are needed for system set-up for Rx spurious emissions measurement. However, the same measuring system set-up figure has already been agreed in [2] as for unwanted emissions testing.
Observation 1: During the measurements of Rx spurious emission, SG, repeater under test and measurement equipment are needed.
Proposal 1: RAN4 adopt Figure 1 in R4-2208138 for system set-up description for the measurement of Rx spurious emission limits.


Figure 1: Measuring system set-up for repeater type 1-C output power, frequency stability, EVM, unwanted emissions, ACRR [2]

2.2	TT values for requirements related to Spurious emissions
In RAN4#103-e, MU and TT values for each test were discussed. The agreements and issues are as follows:
	RAN4#103-e [3]
It is tentatively agreed to take the value sin R4-2210014 as a baseline and discuss further, the following potential issue which may require adjusting the MU values have been raised:
· Input signal uncertainty and it effect on the output power.
· Unlicensed bands can be removed MU only needed to 5GHz
· ALCR BW’s need clarification on which BW is intended.
· Confirm UL and DL values are the same



Since the reflection of Rx spurious emissions into repeater specification was conducted in the last meeting, the MU values for Rx spurious emission limits are not captured in above agreements.
Regarding Rx spurious emissions, the MU values for BS is as follows and these values are the same with Tx spurious emissions for BS:
· 30 MHz ≤ f ≤ 4 GHz: ±2.0 dB
· 4 GHz < f ≤ 19 GHz: ±4.0 dB
· 19 GHz < f ≤ 26 GHz: ±4.5 dB

The measurement timing is TDD OFF state, so even if the additional MU value is needed for repeater input port power, it doesn’t affect the measurement results of Rx spurious emissions. Hence, at least Rx spurious emissions, RAN4 can consider the same MU values for repeater as for BS Rx spurious emission limits.
Observation 2: Even if the additional MU value is needed for repeater input port power, it doesn’t affect the measurement results of Rx spurious emissions.
Regarding Test Tolerance, the spurious emission limits must be kept in core specification values to prevent interference. Therefore, even if the additional MU values are needed for repeater, the values of Test Tolerance for Tx and Rx spurious emission limits shall be 0dB.
Observation 3: The spurious emission limits must be kept in core specification values to prevent interference.
Proposal 2: RAN4 consider MU values for BS Rx spurious emissions as baseline for repeater Rx spurious emissions.
· 30 MHz ≤ f ≤ 4 GHz: ±2.0 dB
· 4 GHz < f ≤ 19 GHz: ±4.0 dB
· 19 GHz < f ≤ 26 GHz: ±4.5 dB

Proposal 3: RAN4 adopt 0dB as TT values for Tx and Rx spurious emissions.
3.	Conclusion
In this contribution, we provide views on test set-up and procedures for Rx spurious emissions, and Test Tolerance for Spurious emissions related requirements. The following observations and proposals are obtained.
Observation 1: During the measurements of Rx spurious emission, SG, repeater under test and measurement equipment are needed.
Observation 2: Even if the additional MU value is needed for repeater input port power, it doesn’t affect the measurement results of Rx spurious emissions.
Observation 3: The spurious emission limits must be kept in core specification values to prevent interference.

Proposal 1: RAN4 adopt Figure 1 in R4-2208138 for system set-up description for the measurement of Rx spurious emission limits.


Figure 1: Measuring system set-up for repeater type 1-C output power, frequency stability, EVM, unwanted emissions, ACRR [2]
Proposal 2: RAN4 consider MU values for BS Rx spurious emissions as baseline for repeater Rx spurious emissions.
· 30 MHz ≤ f ≤ 4 GHz: ±2.0 dB
· 4 GHz < f ≤ 19 GHz: ±4.0 dB
· 19 GHz < f ≤ 26 GHz: ±4.5 dB

Proposal 3: RAN4 adopt 0dB as TT values for Tx and Rx spurious emissions.
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