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1. Introduction
The agreements of RAN4#101 is listed as below:
	EVM Agreement:
3.5% EVM limit with supporting upper to 256QAM modulation order
8% EVM limit with supporting upper to 64QAM modulation order
Support of 3.5% should be a capability declared by the manufacturer

	Input IMD agreement:
Define 2CW signals as interference signal for input IMD
FFS: IMD testing points
	Option 1: [3] testing point, the begin, center and end frequency position in the passband
	Option 2: Test every X MHz, where X may depend on the passband bandwidth. FFS value(s) of X
	Option 3: Only the center of passband



In this contribution, we focus to discuss remaining issue for input IMD and provides the text proposals for conducted EVM and input IMD requirements in final.
2	Discussion
In E-UTRA repeater spec, only centre of passband is tested for input IMD. For NR as bandwidth is much larger compared with E-UTRA, it’s better to test other testing points for input IMD to reflect non-linearity characteristics among total passband. Of cause, testing among the whole passband does show complete non-linearity but it will introduce much testing work load. We need the trade-off between testing work load and reflecting actual non-linearity characteristics.  
2.1 location of intermodulation production
The schematic diagram of IMD is listed as below. RF filter of repeater could achieve larger attenuation as frequency get far more away from passband edge. Hence actual received CW interference signal is less and less as the frequency location is far away from band edge. So maximum IMD is produced when both of two CW signals are listed near to passband edge.  Hence, it’s better to test IMD production near to edge inside the passband. Noted IMDs at both edges inside passband should be tested with corresponding CW signals just located at the same side near to produced IMD. Besides the edge, the centre is also suggested to be retained to reflect whole passband performance.
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Proposal 1: three testing points for input IMD should be considered. i.e. lower edge, centre and high edge of passband.
In NR spec, guard-band is reserved at cell edge and no signals is transmitted considering limited spectrum utilization, which is dependent on channel bandwidth and SCS. So if we want to test IMD production at passband edge, we have to keep away from guard-band, which make passband edge definition different among different SCS and bandwidth and we can’t define only one unified definition for all situations. In E-UTRA spec, 1MHz is used as measurement bandwidth for IMD production, we could reuse this measurement bandwidth since we still use CW as interference signal which is independent on bandwidth. The location of IMD production is suggested as 0.5MHz near to edge of highest carrier – guard band or 0.5MHz near to edge of lowest carrier + guard band.
Proposal 2: for edge testing, IMD production should be tested at 0.5MHz near to edge of highest carrier – guard band or 0.5MHz near to edge of lowest carrier + guard band with 1MHz measurement bandwidth.
2.2 location of interference signal
In E-UTRA repeater spec, only one interference signal is fixed at 1MHz offset to passband edge while the other interference signal is not defined as long as final IMD production is located at passband centre.
For NR repeater, it has been approved to reuse -40dBm interference signal level which is very near to -43dBm in-band blocking interference signal level for WA gNB. Therefore, NR repeater could bear such interference even from edge of passband. 1MHz interference offset could be reused for NR repeater.
Proposal 3: the same method of interference signal definition as E-UTRA repeater could be reused to test input IMD. For the first CW interference signal, it is located 1MHz offset from lowest or highest carrier edge and for the other CW interference signal, the frequency location is derived to guarantee final IMD production fall into where is supposed to be. 

3	Text Proposal to TS 38.106
We list the agreement for EVM and IMD approved in previous meetings.
--------------Start of text proposal -------------
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6.6	Error Vector Magnitude
[bookmark: _Toc503964276]6.6.1	Downlink Error vector magnitude
The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. Details about how the EVM is determined are specified in TS 38.104 Annex B. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.
[bookmark: _Toc503964271]6.6.1.1	Minimum requirement
The EVM levels for different modulation schemes outlined in table 6.6.1.1-1 shall be met using the frame structure described in clause 6.6.1.2.
Table 6.6.1.1-1: EVM requirements
	Parameter
	Required EVM

	QPSK
	8 %

	16QAM
	8 %

	64QAM
	8 %

	256QAM
	3.5 % 1

	Note 1: repeaters are not mandatory to support 256 QAM and support of 256QAM is a capability declared by the manufacturer. For repeaters support 256QAM, they should meet 3.5% EVM requirements.



6.6.1.2	EVM frame structure for measurement
EVM shall be evaluated over all allocated resource blocks and downlink subframes. Different modulation schemes listed in table 6.6.1.1-1 shall be considered for rank 1.
For NR, for all bandwidths, the EVM measurement shall be performed over all allocated resource blocks and downlink subframes within 10 ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries.
6.6.2	Uplink Error vector magnitude
The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM.
The measured waveform is further equalised using the channel estimates subjected to the EVM equaliser spectrum flatness requirement specified in TS 38.101-1 clause 6.4.2.4. For DFT-s-OFDM waveforms, the EVM result is defined after the front-end FFT and IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.
The basic EVM measurement interval in one slot in the time domain. The EVM measurement interval is reduced by any symbols that contains an allowable power transient in the measurement interval, as defined in TS 38.101-1 clause 6.3.3.
6.6.2.1	Minimum requirement
The RMS average of the basic EVM measurements over 10 subframes for the average EVM case for the different modulation schemes shall not exceed the values specified in Table 6.6.2.1-1. 
Table 6.6.2.1-1: Requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level

	QPSK
	%
	8

	16 QAM 
	%
	8

	64 QAM 
	%
	8

	256 QAM
	%
	3.5 1

	Note 1: repeaters are not mandatory to support 256 QAM and support of 256QAM is a capability declared by the manufacturer. For repeaters support 256QAM, they should meet 3.5% EVM requirements.



[bookmark: _Toc67578645]6.7	Input intermodulation
The input intermodulation is a measure of the capability of the repeater to inhibit the generation of interference in the pass band, in the presence of interfering signals on frequencies other than the pass band.
6.7.1	General requirement
The following requirement applies for interfering signals depending on the repeaters pass band.
This requirement applies to the uplink and downlink of the repeater, at maximum gain.
6.7.7.1	Minimum requirement
For the parameters specified in table 6.7.1.1-1, the power in the pass band shall not increase with more than 10 dB at the output of the repeater as measured in the [TBD] of the pass band, compared to the level obtained without interfering signals applied.
[The frequency separation between the two interfering signals shall be adjusted so that the 3rd order intermodulation product is positioned in the TBD of the pass band.]
Table 6.7.7.1-1 specifies the parameters for two interfering signals, where:
-	f1 offset is the offset from the channel edge frequency of the first or last channel in the pass band of the closer carrier.
Table 6.7.7.1-1: Input intermodulation requirement
	f1 offset
	Interfering Signal Levels
	Type of signals
	Measurement bandwidth

	[TBD] MHz
	-40 dBm
	2 CW carriers
	1 MHz



 --------------End of text proposal -------------
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