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1. Introduction
The agreements of RAN4#101 is listed as below:
	Input IMD agreement (radiated):
The BW of the interfering signals is still open issue (currently opinion is split) between the 2 options:
Option 1: For RX IM, set the modulated signal bandwidth to [50] MHz
Option 2: propose to use two CW signals 
The argument for the modulated carrier is that it better demonstrates the performance across the band and could reduce the required number of test frequencies. Further discussion can focus on this point.
For the interferer power levels 
Agree : Levels based on the BS in - band interference levels (EISREFSENS_50M + 33 + EISREFSENS_50M)
FFS the assumptions for equivalent EISREFSENS_50M and EISREFSENS_50M applicable to the repeater
· -103dBm (to five -70dBm)
· Other



In this contribution, we propose TP to capture the agreement approved in last meeting.
2	Text Proposal to TS 38.106
--------------Start of text proposal -------------
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[bookmark: _Toc503964276]9.6	OTA Error Vector Magnitude
9.6.1	Downlink Error vector magnitude
9.6.1.1	General
The Error Vector Magnitude (EVM) is a measure of the difference between the symbols provided at the input of the repeater and the measured signal symbols at the output of the repeater after the equalization by the measurement equipment. This difference is called the error vector. Details about how the EVM is determined are specified in TS 38.104 Annex C for FR2.  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.
OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range on the transmit side and the AoA of the incident wave of the received signal is in the reference direction at the receive side.
The EVM requirement is applicable when the repeater is operating with an input power level within the range from what is required to reach the rated output EIRP  (Prated,out,EIRP) to the minimum power levels in table 9.6.1.1-1.
Table 9.6.1.1-1: Minimum input power for EVM
	BS class
	Minimum input power (dBm/MHz)

	
	24.25 – 33.4 GHz
	37 – 52.6 GHz

	
	Up to 16 QAM
	64QAM 1
	256QAM 2
	Up to 16 QAM
	64QAM 1
	256QAM  2

	WA, MR, LA
	[-77- GRX_ANT ]
	[-73- GRX_ANT]
	[-66- GRX_ANT]
	[-75- GRX_ANT]
	[-71- GRX_ANT]
	[-64- GRX_ANT]

	Note 1: support of 64QAM is based on the declaration
Note 2: support of 256QAM is based on the declaration



Where GRX_ANT is the gain of the receive side antennas and is based on EIRP and TRP declaration.
[bookmark: _Toc503964271]9.6.1.2	Minimum requirement
The EVM levels for different modulation schemes outlined in table 6.6.1.2-1 shall be met using the frame structure described in clause 9.6.1.3.
Table 9.6.1.2-1: EVM requirements
	Parameter
	Required EVM

	Up to 16QAM
	12.5%

	64QAM
	8 % 1

	256QAM
	3.5 % 2

	Note 1: support of 64QAM is based on the declaration
Note 2: support of 256QAM is based on the declaration.



9.6.1.3	EVM frame structure for measurement
The input signals for the EVM requirement shall have the same frame structure as defined for the BS is 38.104 [xx]. 
9.6.2	Uplink Error vector magnitude
9.6.2.1	General
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 38.101-2 sub-clauses 6.4.2.4 and 6.4.2.5. 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 is 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 38.101-2 clause 6.3.3.
All the parameters defined in clause 9.6.2 are defined using the measurement methodology specified in TS 38.101-2 Annex F.
OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range on the transmit side and the AoA of the incident wave of the received signal is in the reference direction at the receive side.
The EVM requirement is applicable when the repeater is operating with an input power level within the range from what is required to reach the rated output EIRP(Prated,out,EIRP) to the minimum power levels in table 9.6.2.1-1.
Table 9.6.2.1-1: Minimum input power for EVM
	BS class
	Minimum input power (dBm/MHz)

	
	24.25 – 33.4 GHz
	37 – 52.6 GHz

	
	Up to 16 QAM
	64QAM 1
	Up to 16 QAM
	64QAM1

	WA, MR, LA
	[-77- GRX_ANT]
	[-73- GRX_ANT]
	[-75- GRX_ANT]
	[-71- GRX_ANT]

	Note 1: support of 64QAM is based on the declaration



Where GRX_ANT is the gain of the receive side antennas and is calculated from EIRP and TRP declaration.

9.6.2.2	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 9.6.2.1-1. 
Table 9.6.2.2-1: Minimum requirements for error vector magnitude
	
Parameter
	Unit
	Average EVM level

	Up to 16 QAM 
	%
	12.5%

	64 QAM 
	%
	8 1

	Note 1: support of 64QAM is based on the declaration



[bookmark: _Toc67578657]9.7	OTA input intermodulation
9.7.1	General
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. The requirement is defined as a directional requirement.
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction:
The interfering signals apply to each supported polarization, under the assumption of polarization match.
The following requirement applies for interfering signals depending on the repeaters pass band.
This requirement applies to the uplink and downlink of the repeater.
9.7.2	Minimum requirement
For the parameters specified in table 9.7.2-1, the power in the pass band shall not increase with more than TBD dB at the output of the repeater as measured with [TBD MHz] measurement bandwidth, compared to the level obtained without interfering signals applied.
The core requirement is applicable for all frequency separation possibilities between the two interfering signals that cause the 3rd order intermodulation product to fall into the whole pass band.
Table 9.7.2-1 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.
-	GRX_ANT is the gain of the receive side antennas and is calculated from EIRP and TRP declaration.
Table 9.7.2-1: Input intermodulation requirement
	f1 offset
	Interfering Signal Levels 
	Type of signals
	Measurement bandwidth

	TBD MHz
	[-53dBm] – G_RX_ANT
	2 CW carriers
	TBD MHz
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