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1. Introduction
This contribution provides our analysis and proposals on radiated test set-up, MU and TT. NR BS corresponding backgrounds are used in the analysis.
2. Discussion
2.1 Measurement system set-up
The detail measurement system set-up needs the confirmation from TE vendors, but there may be some general issues need some discussion. Repeater can’t generate signal that every test needs an input signal from test equipment, thus for radiated requirements there should have at least two antennas in the test, one is the input signal antenna and the other is for the test antenna. The requirements can be divided to three types which re like BS. Some of the clarifications of directional or TRP requirements are missing in the latest specification. We added the clarifications in the draft CR [2]. The followings are the summaries based on the draft CR. It can be noted that in the repeater radiated requirements, there’s no co-location requirement in the repeater radiated requirements.
Table 1: Classification of Repeater radiated requirements
	Repeater requirements
	Classification

	7.2 OTA output power Pmax,out,EIRP
7.3 OTA frequency stability
7.6 OTA EVM
7.7 OTA input intermodulation
 7.9.3 OTA transient period
	Directional

	7.2 OTA output power Pmax,out,TRP
7.4 OTA out of band gain
7.5.2 OTA ACLR
7.5.3 OTA OBUE
7.5.4 OTA transmitter spurious emissions
7.8 OTA ACRR
7.9.2 OTA transmitter OFF power
	TRP



Observation 1: There’s no co-location requirement in the repeater radiated requirements as shown in Table 1.
For the OTA transmitter OFF power, we propose to follow BS test approach.
Proposal 1: The test of OTA transmitter OFF power follows BS test approach, i.e. the conformance testing of transmit OFF power is included in the conformance testing of transmitter transient period;

The directional requirements may not have some much difficulty for the set up because the input signal and the output signal are directional. For the TRP requirements there may need some discussion how the test antenna rotates when there’s input signal antenna. In TS 38.141-2, Annex I TRP measurement procedures describe all of the methods which can be used by the BS test but may need to be reviewed for repeater again for the applicability.
One possible issue is that for full sphere TRP measurement methods which need rotation of the test antenna or the EUT in the whole sphere may have some problem when there’s input signal antenna from which the input signal may be directional. How to handle the input signal antenna may need some discussion. Our understanding is that full sphere TRP measurement metods may not be useable. The cofirmation from TE vendors is needed. If they can’t be used, the corresponding description can’t be reused by repeater.
Observation 2: The TRP measurement procedures especially full sphere methods used by BS need to be reviewed for repeater because of the existence of the input signal antenna.
From the classification in Table 1, the following 4 measurement set-ups are needed.
1) The measurement set up for OTA output power Pmax,out,EIRP, OTA frequency stability, EVM, OTA transient period.
2) The measurement set up for the OTA output power Pmax,out,TRP, OTA out of band gain, OTA ACLR, OTA OBUE, OTA transmitter spurious emissions, OTA ACRR
3) The measurement set up for OTA transmitter spurious emissions. 
4) The measurement set up for OTA input intermodulation.
Observation 3: There’re total 4 measurement set-ups are needed for FR2 NR repeater.
Similar with FR1 consideration, if EVM for TDD repeater downlink and uplink are tested simultaneously, the EVM test setup may be defined seperately. However, for FR2, whether there’s some difficutiles for two input signal antenne and one test antenna in the OTA test may need the analysis from TE vendors.
Observation 4: Whether the downlink and uplink EVM for FR2 TDD repeater can be tested simulnateously need TE vendors’ analysis.
2.2 Measurement uncertainty and TT
According to the analysis in TR 37.941, the signal generator’s uncertainty in EIS can be added for the repeater’s requirements. 
Table 2: Addition of RF signal generator’s uncertainty
	Requirements
	NR BS MU
	Uncertainty of the
 RF signal generator
	Calibration measurement MU for input port
	Combined MU
	MU increase

	OTA output power Pmax,out, EIRP
	1.7
	0.9
	0.58 
	2.01 
	0.31 

	OTA output power Pmax,out,TRP
	2.1
	0.9
	0.58 
	2.36 
	0.26 

	OTA frequency stability
	12Hz
	
	　
	　
	　

	OTA out of band gain
	N/A
	
	　
	　
	　

	OTA ACLR
	2.3
	0.9
	0.58 
	2.54 
	0.24 

	OTA OBUE
	2.7
	0.9
	0.58 
	2.90 
	0.20 

	OTA transmitter spurious emissions
	2.3
	0.9
	0.58 
	2.54 
	0.24 

	OTA EVM
	1%
	
	　
	　
	　

	OTA input intermodulation
	N/A
	
	　
	　
	　

	OTA ACRR
	N/A
	
	　
	　
	　

	OTA transmitter OFF power
	2.9
	0.9
	0.58 
	3.09 
	0.19 

	OTA transient period
	N/A
	
	　
	　
	N/A

	
	Note: If there’re several MU values for BS MU, the smallest are taken for reference in this table.



So from the above analysis in Table 1, the MU increase can be 0.2~0.3 dB. If there’s no problem for the analysis, there can be two choices. First is that NR BS MU can be reused for the requirements highlighted in Table 1 if TE vendors think ok. The other is that the MU is increased 0.2 ~0.3 dB according to the value of BS MU.
Observation 5: For FR2 Pmax,out, EIRP, Pmax,out,TRP, ACLR, OBUE, transmitter spurious emissions, transmitter OFF power, the MU either reuse BS MU or add 0.2 ~ 0.3 dB according to the value of BS MU.
There’re some other MU needs to discussed in Table 2. They can be discussed one by one. 
For OTA frequency stability, FR1 E-UTRA repeater follows UTRA repeater approach, i.e. reusing ±12 Hz and the range applies within the measurement results of  0.1ppm which is UE frequency error compared with BS. For FR1, we suggest to reuse E-UTRA approach. If that is agreed, we suggest FR2 aligns with FR1. Then ±12 Hz within the measurement results of  0.1ppm is used for FR2 repeater.
For OTA out of band gain, as the requirement is TRP based, MU of OTA output power Pmax,out,TRP can be reused.
For OTA EVM, following FR1 maybe ok as it’s a relative requirement.
For OTA input intermodulation, the MU can refer BS receiver output modulation and plus the MU of the output port. Similar with the analysis in Table 1, MU receiver intermodulation + 0.1 dB
OTA ACRR, our understanding is that OTA ACLR MU can be reused.
Table 2 shows our understanding for the remaining 
Table 2: FR2 NR RF signal generator MU proposals
	Requirements
	NR FR2 repeater MU

	OTA output power Pmax,out, EIRP
	Reuse BS MU or increase 0.2~0.3 dB

	OTA output power Pmax,out,TRP
	Reuse BS MU or increase 0.2~0.3 dB

	OTA frequency stability
	±12 Hz
within the measurement results of  0.1ppm of fc

	OTA out of band gain
	Equal to OTA output power Pmax,out,TRP MU

	OTA ACLR
	Reuse BS MU or increase 0.2~0.3 dB

	OTA OBUE
	Reuse BS MU or increase 0.2~0.3 dB

	OTA transmitter spurious emissions
	Reuse BS MU or increase 0.2~0.3 dB

	OTA EVM
	1% (equal to BS MU)
(No test for low power EVM)

	OTA input intermodulation
	Reuse BS receiver intermodulation MU or increase 0.1dB

	OTA ACRR
	Equal to OTA ACLR MU

	OTA transmitter OFF power
	Reuse BS MU or increase 0.2~0.3 dB

	OTA transient period
	N/A



Proposal 2: FR2 NR repeater MU is proposed as the values in Table 2.
For the TT, the similar approach with BS TT can be used. The TT of OTA transmitter spurious emissions should be zero, others are the same with MU. There’s one exception is that EVM TT can be considered to be 1.25% which is the same as the TT of FR1. Alignment of FR1 and FR2 would be ok.
3. Conclusion
This contribution provides our analysis for radiated test setup, MU and TT. We have the following observations and proposals,
Observation 1: There’s no co-location requirement in the repeater radiated requirements as shown in Table 1.
Observation 2: The TRP measurement procedures especially full sphere methods used by BS need to be reviewed for repeater because of the existence of the input signal antenna.
Observation 3: There’re total 4 measurement set-ups are needed for FR2 NR repeater.
Observation 4: Whether the downlink and uplink EVM for FR2 TDD repeater can be tested simulnateously need TE vendors’ analysis.
Observation 5: For FR2 Pmax,out, EIRP, Pmax,out,TRP, ACLR, OBUE, transmitter spurious emissions, transmitter OFF power, the MU either reuse BS MU or add 0.2 ~ 0.3 dB according to the value of BS MU.
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Proposal 1: The test of OTA transmitter OFF power follows BS test approach, i.e. the conformance testing of transmit OFF power is included in the conformance testing of transmitter transient period;
Proposal 2: FR2 NR repeater MU is proposed as the values in Table 2.
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