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Introduction
In last RAN4 meeting, Core requirement of NR repeater has been completed. Based on the approved Rel-17 RAN4 led repeater WID RP-212129, the conformance testing for both NR repeater should be completed in Sep, 2022. In this contribution, we provide some initial views on conformance testing requirement for FR1 NR repeater.
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2.1. Test setup for FR1 NR repeater
[bookmark: _Toc408331449]For the conformance testing for NR repeater, the 1st issue need to be addressed is how to establish the measurement setup for NR repeater conformance testing. Since for FR1 NR repeater type 1-C is similar as LTE repeater or UTRA repeater, therefore we propose the use the measurement setup in TS 36.143 as baseline for FR1 NR repeater as following:
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Figure C.1-1: Measuring system set-up for maximum output power
Note that a repeater is a bi-directional device. The signal generator may need protection.
[bookmark: _Toc408331450]C.2	Frequency stability
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Figure C.2-1: Measurement system set-up for frequency stability
Note that a repeater is a bi-directional device. The signal generator may need protection.
[bookmark: _Toc408331451]C.3	Out of band gain
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Figure C.3-1: Measuring system set-up for out of band gain
Note that a repeater is a bi-directional device. The signal generator may need protection.
[bookmark: _Toc408331452]C.4	Unwanted emission: Operating band unwanted emission
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Figure C.4-1: Measuring system set-up for unwanted emission: ACLR and Operating band unwanted emission
Note that a repeater is a bi-directional device. The signal generator may need protection.
[bookmark: _Toc408331453]C.5	Unwanted emission: Spurious emission
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Figure C.5-1: Measuring system set-up for unwanted emission: Spurious emission.
Note that a repeater is a bi-directional device. The signal generator may need protection.
[bookmark: _Toc408331454]C.6	Modulation Accuracy: Error Vector Magnitude
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Figure C.6-1: Measuring system set-up for error vector magnitude.
Note that a repeater is a bi-directional device. The signal generator may need protection.
[bookmark: _Toc408331455]C.7	Input intermodulation

CW Generator
Repeater
under
test
Spectrum Analyser
Coupler
CW Generator

Figure C.7-1: Measuring system set-up for input intermodulation.
Note that a repeater is a bi-directional device. The signal generator may need protection.
[bookmark: _Toc408331456]C.8	Output Intermodulation
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Figure C.8-1: Measuring system set-up for output intermodulation.
Note that a repeater is a bi-directional device. The signal generator may need protection.
[bookmark: _Toc408331457]C.9	Adjacent Channel Rejection Ratio
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Figure C.9-1: Measuring system set-up for Adjacent Channel Rejection Ratio
Note that a repeater is a bi-directional device. The signal generator may need protection.

C.10	 Transmit ON/OFF power
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Figure C.10-1: Measuring system set-up for transmitter ON/OFF power and transition period
Note that a repeater is a bi-directional device. The signal generator may need protection.

2.2. Measurement uncertainty
For the measurement uncertainty for FR1 repeater,we proposed to use the MU of LTE repeater as baseline for further discussion. In addition, it should be noted that the upper frequency range is also increased up to 5GHz. This upper frequency range of repeater should also depend on the discussion on the supported band for repeater. From our understanding, in the existing TS 38.106 spec, NR-U related band n46, n96 and n102 is not supported, therefore the upper frequency limit of FR1 NR repeater should be up to 5GHz (e.g. band n79).
	Subclause
	Maximum Test System Uncertainty and Range over which Test System Uncertainty applies
	Derivation of Test System Uncertainty

	Output power
	±0,7 dB, f ≤ 3.0 GHz
±1,0 dB, 3.0 GHz < f ≤ [5 GHz]
	

	Frequency stability
	±12 Hz
Measurement results of  500 Hz 
	

	Out of band gain
	±0,5 dB, f ≤ 3.0 GHz
±0,8 dB, 3.0 GHz < f ≤ [5 GHz]
Calibration of test set-up shall be made without DUT in order to achieve the accuracy 
	

	Operating band unwanted emission
(except 9.1.5.4)
	1,5 dB, f ≤ 3.0 GHz
±1,8 dB, 3.0 GHz < f ≤ [5 GHz]
The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station according toTS38.141-1 [xx]
	

	Protection of the BS receiver in the operating band
	for results > -60 dBm	±2,0 dB
for results < -60 dBm	±3,0 dB
	

	Spurious emissions
	In NR and coexistence receive bands:
for results > -60 dBm	±2,0 dB
for results < -60 dBm	±3,0 dB
Outside above range:
emission power

9kHz < f 4 GHz		±2,0 dB;
4GHz < f [19 GHz] 	     ±4,0 dB.

The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station according to TS38.141-1 [xx]
	

	 Error vector magnitude
	1% signal analyser, 
2% stimulus signal
	[bookmark: OLE_LINK1]Requirement limit shifted by RSS requirement and stimulus signal EVM. Analyser error added to requirement limit.

	Input intermodulation
	±1,2 dB
	Formula: RSS CW1 level error, 2 x CW2 level error, and measurement error (using all errors = ±0,5 dB)

	Output intermodulation
	2,1 dB operating band unwanted emission

The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station 

	Formula: RSS 2x Interference signal level error and operating band unwanted emission measurement level error. 
(1 dB interference signal level error is assumed.)

	Adjacent channel rejection ratio
	0,7 dB 
	

	Transmit OFF power
	±2.0 dB , f ≤ 3 GHz
±2.5 dB, 3 GHz < f ≤ [5 GHz] (Note)
	

	Transmitter transient period
	NA
	


2.3. Test procedure
Regarding the test procedures for FR1 NR repeater, the existing test procedures for LTE repeater could be used as baseline. In addition, some additional requirements for FR1 NR based repeater should also been taken into account e.g. non-contiguous spectrum or multi-band operation, transmitter ON/OFF power etc. Stimulus signals should be updated as NR based signal e.g. NR-FR1-TM1.1 and ? for IAB-MT.
Conclusions
In this contribution, we provided some initial views on conformance testing requirement for FR1 NR repeater. and proposals are made as following:
Proposal 1: propose to use the measurement setup in TS 36.143 as baseline for FR1 NR repeater; 
Proposal 2: propose to use the measurement uncertainty in TS 36.143 as baseline for FR1 NR repeater with upper frequency limit restricted to 5GHz;
Proposal 3: propose to use the existing test procedure of LTE repeater as baseline and take the additional requirements defined for FR1 NR based repeater into account. e.g.non-contiguous spectrum or multi-band operation, transmitter ON/OFF power etc
References
[1] TS 38.106 17.0.0
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