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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 FR2 NR repeater.
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2.1. Test setup for FR2 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 FR2 NR repeater type 1-C is similar as LTE repeater or UTRA repeater, therefore we propose the use the measurement setup in TS 38.141-2 as baseline with some updates for FR2 NR repeater as following:
2.1.1. Test setup for FR2 NR repeater
C.1	OTA output power EIRP, OTA Frequency stability, OTA Error Vector Magnitude and OTA Transmit ON/OFF power
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Figure C.1-1: Measuring system set-up for maximum EIRP testing
Note 1:  The repeater is a bi-directional device. The signal generator may need protection.
Note 2:  The OTA chamber shown in figure C.1-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, Near field chamber, etc.)
[bookmark: _Toc408331451]C.2	Out of band gain
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Figure C.2-1: Measuring system set-up for out of band gain
Note 1:  That repeater is a bi-directional device. The signal generator may need protection.
Note 2:  The OTA chamber shown in figure C.2-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, Near field chamber, etc.)

[bookmark: _Toc408331452]C.3	Unwanted emission: Operating band unwanted emission and ACLR
[image: ]

Figure C.3-1: Measuring system set-up for unwanted emission: ACLR and Operating band unwanted emission
[bookmark: _Toc408331453]Note 1:  That repeater is a bi-directional device. The signal generator may need protection.
Note 2:  The OTA chamber shown in figure C.3-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, Near field chamber, etc.)
C.4	Unwanted emission: Spurious emission
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Figure C.4-1: Measuring system set-up for unwanted emission: Spurious emission.
Note 1:  That repeater is a bi-directional device. The signal generator may need protection.
Note 2:  The OTA chamber shown in figure C.4-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, etc.). 

[bookmark: _Toc408331455]C.5	Input intermodulation
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Figure C.5-1: Measuring system set-up for input intermodulation.
[bookmark: _Toc408331457]Note 1:  That repeater is a bi-directional device. The signal generator may need protection.
Note 2:  The OTA chamber shown in figure C.5-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, Near field chamber, etc.)

C.6	Adjacent Channel Rejection Ratio

[image: ]
Figure C.6-1: Measuring system set-up for Adjacent Channel Rejection Ratio
Note 1:  That repeater is a bi-directional device. The signal generator may need protection.
Note 2:  The OTA chamber shown in figure C.6-1 is intended to be generic and can be replaced with any suitable OTA chamber (Far field anechoic chamber, CATR, Near field chamber, etc.)
Proposal 1: propose to use the above measurement setup from C.1 to C.6 as baseline for FR2 NR repeater; 

2.1.2. Potential testing concern
For FR2 repeater, since its need to receive the input signal firstly, then amplify and forward its received signal to the target node. There was some concerns raised in the past that input signal generator within the chamber would have some impacts on repeater output signal measurement. From our understanding, it is true that input signal for repeater placed within the chamber could also been detected by measurement equipment, however it should be known that input signal should be quite lower than compared with output power if repeater is set to the maximum gain mode. In addition, as described in the previous section, if input signal generator could form very narrow beam towards the repeater, then its transmission would also been blocked a lot without causing the impact on reception at the measurement equipment. 
Observation: input signal generator for the repeater within chamber should have marginal impact on the reception of repeater output since its power should be much lower compared with repeater output power. 
2.2. Measurement uncertainty
For the measurement uncertainty for FR2 repeater,we proposed to 
	Subclause
	Maximum Test System Uncertainty and Range over which Test System Uncertainty applies
	Derivation of Test System Uncertainty

	OTA Output power
	EIRP:
Normal condition:
±1.7 dB (24.25 – 29.5 GHz)
±2.0 dB (37 – 43.5 GHz)
Extreme condition:
±3.1 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz)
TRP:
±2.1 dB (24.25 – 29.5 GHz)
±2.4 dB (37 – 43.5 GHz)
	Take FR2 BS Radiated transmit power and OTA base station output power MU as baseline

	OTA Frequency stability
	±12 Hz 
	Take FR2 BS freq error MU as baseline

	OTA Out of band gain
	TBD
Calibration of test set-up shall be made without DUT in order to achieve the accuracy 
	TBD

	OTA Operating band unwanted emission
	±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station according toTS38.141-2 [xx]
	Take FR2 BS UEM MU as baseline

	OTA ACLR
	Relative ACLR:
±2.3 dB (24.25 – 29.5 GHz)
±2.6 dB (37 – 43.5 GHz)

Absolute ACLR: 
±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station according toTS38.141-2 [xx]
	Take FR2 BS ACLR MU as baseline

	OTA Spurious emissions
	±2.3 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 40 GHz
±5.0 dB, 40 GHz < f ≤ 60 GHz
The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station according to TS38.141-2 [xx]
	Take FR2 BS ACLR MU as baseline

	OTA Error vector magnitude
	1% signal analyser, 
2% stimulus signal
	Take FR1 repeater EVM MU as baseline

	OTA Input intermodulation
	±3.9 dB, 24.25 GHz < f ≤ 29.5 GHz
±3.9 dB, 37 GHz < f ≤ 43.5 GHz
	Take FR2 BS Rx intermodulation MU as baseline

	OTA Adjacent channel rejection ratio
	0,7 dB 
	Take FR1 repeater ACRR MU as baseline

	OTA Transmit OFF power
	±2.9 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz)
	Take FR2 BS OFF MU as baseline

	OTA Transmitter transient period
	NA
	


2.3. Test procedure
Regarding the test procedures for FR2 NR repeater, the existing test procedures for LTE repeater and FR2 NR BS conformance testing could be used as baseline. In addition, some additional requirements for FR2 NR based repeater should also been taken into account e.g. non-contiguous spectrum or multi-band operation, transmitter ON/OFF power etc.
Conclusions
In this contribution, we want to share some further considerations on those remaining open issues of conducted repeater and proposals are made as following:
Proposal 1: propose to use the above measurement setup from C.1 to C.6 as baseline for FR2 NR repeater; 
Observation: input signal generator for the repeater within chamber should have marginal impact on the reception of repeater output since its power should be much lower compared with repeater output power. 
Proposal 2: propose to use the measurement uncertainty in section 2.2 as baseline and encourage more inputs from TE vendors.
Proposal 3: propose to use the existing test procedure of LTE repeater as baseline and take the additional requirements defined for FR2 NR based repeater into account. e.g.non-contiguous spectrum, transmitter ON/OFF power etc.
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