Release 17
27
	
3GPP TSG-RAN WG4 Meeting # 102-e														R4-2204559xxxx
Electronic Meeting, February 21 – March 3, 2022

Agenda item:	10.5.2.3
Source: 	CMCC
Title: 	TP to TS 38.106 conducted EVM and input IMD
Document for:	Discussion
1. Introduction
In this contribution, we provide the text proposals for conducted EVM and input IMD requirements in final.
2	Text Proposal to TS 38.106
--------------Start of text proposal -------------

[bookmark: _Toc368026682][bookmark: _Toc21338421][bookmark: _Toc29808529][bookmark: _Toc37068448][bookmark: _Toc37257401][bookmark: _Toc45892532][bookmark: _Toc53176158][bookmark: _Toc61120123][bookmark: _Toc67917339][bookmark: _Toc76297378][bookmark: _Toc76571319][bookmark: _Toc21338158][bookmark: _Toc29808266][bookmark: _Toc37068185][bookmark: _Toc37257138][bookmark: _Toc45892269][bookmark: _Toc53175895][bookmark: _Toc61119860][bookmark: _Toc67917076][bookmark: _Toc37257140][bookmark: _Toc45892271][bookmark: _Toc53175897][bookmark: _Toc61119862][bookmark: _Toc67917078][bookmark: _Toc21338296][bookmark: _Toc29808404][bookmark: _Toc37068323][bookmark: _Toc37083868][bookmark: _Toc37084210][bookmark: _Toc40209572][bookmark: _Toc40209914][bookmark: _Toc45892873][bookmark: _Toc53176738][bookmark: _Toc61121060][bookmark: _Toc21338432][bookmark: _Toc29808540][bookmark: _Toc37068459][bookmark: _Toc37084004][bookmark: _Toc37084346][bookmark: _Toc40209708][bookmark: _Toc40210050][bookmark: _Toc45893009][bookmark: _Toc53176874][bookmark: _Toc61121202][bookmark: _Toc61120875][bookmark: _Toc21338160][bookmark: _Toc29808268][bookmark: _Toc37068187][bookmark: _Toc37083730][bookmark: _Toc37084072][bookmark: _Toc40209434][bookmark: _Toc40209776][bookmark: _Toc45892735][bookmark: _Toc53176592][bookmark: _Toc13090857][bookmark: _Toc506297208][bookmark: _Toc80647486]6	Conducted transmitter characteristics
6.6	Error Vector Magnitude
[bookmark: _Toc503964276]6.6.1	Downlink Error vector magnitude
6.6.1.1		General 
[bookmark: _Hlk95332295]The Error Vector Magnitude (EVM) is a measure of the difference between the reference signal symbols provided at the input of 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 B for FR1. 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.
The EVM requirement is applicable for a repeater operating at an output power in the range from the maximum output power to the minimum power level in table 6.6.1.1-1.
Table 6.6.1.1-1: Minimum input power for EVM
	Repeater DL class
	Minimum input power spectral density (dBm/MHz)

	
	QPSK, 16 QAM, 64QAM
	256QAM1

	WA
	-82
	-75

	MR
	-77
	-70

	LA
	-74
	-67

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



[bookmark: _Toc503964271]6.6.1.12	Minimum requirement
The EVM levels for different modulation schemes outlined in table 6.6.1.12-1 shall be met using the frame structure described in clause 6.6.1.23.
Table 6.6.1.12-1: EVM requirements
	Parameter
	Required EVM

	QPSK, 16QAM, 64QAM
	8 %

	16QAM
	8 %

	64QAM
	8 %

	256QAM
	3.5 % 1

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



6.6.1.23	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].
EVM shall be evaluated over all inputresource 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 inputresource 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
6.6.2.1	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 38.101-1 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.
The EVM requirement is applicable for a repeater operating at an output power in the range from the maximum output power to the minimum power level in table 6.6.2.1-1.
Table 6.6.2.1-1: Minimum input power for EVM
	Repeater UL class
	Minimum input power spectral density (dBm/MHz)

	
	QPSK, 16 QAM, 64QAM
	256QAM1

	WA
	-82
	-75

	LA
	-74
	-67

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



6.6.2.12	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 6.6.2.12-1. 
Table 6.6.2.12-1: Requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level

	QPSK, 16 QAM, 64QAM
	%
	8

	16 QAM 
	%
	8

	64 QAM 
	%
	8

	256 QAM
	%
	3.5 1

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



[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
6.7.1.1	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 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.
6.7.71.12	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 with [1MHz ] 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 pass band.
The frequency separation between the two interfering signals shall be adjusted so that the 3rd order intermodulation product could fall into the whole pass band.
Table 6.7.71.12-1 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 6.7.71.12-1: Input intermodulation requirement
	f1 offset
	Interfering Signal Levels
	Type of signals
	Measurement bandwidth

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