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[bookmark: _Toc45893467][bookmark: _Toc44712154][bookmark: _Toc37267552][bookmark: _Toc37260164][bookmark: _Toc36817248][bookmark: _Toc29811696][bookmark: _Toc21127487][bookmark: _Toc53185359][bookmark: _Toc53185735][bookmark: _Toc57820211][bookmark: _Toc57821138][bookmark: _Toc61183414][bookmark: _Toc61183808][bookmark: _Toc61184200][bookmark: _Toc61184592][bookmark: _Toc61184982][bookmark: _Toc66386325][bookmark: _Toc74583166][bookmark: _Toc76541979][bookmark: _Toc82449961][bookmark: _Toc82450609]--------- Start of change -----------
[bookmark: _Toc114252900]6.6	Repeater Error Vector Magnitude
[bookmark: _Toc503964276][bookmark: _Toc97737209][bookmark: _Toc106094125][bookmark: _Toc114252901]6.6.1	Downlink repeater Eerror vector magnitude
[bookmark: _Toc97737210][bookmark: _Toc106094126][bookmark: _Toc114252902]6.6.1.1	General
[bookmark: _Hlk95332295]The Repeater Error Vector Magnitude (EVM) is a measure of the difference between the 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 repeater EVM is determined are the same as specified in TS 38.104 [2] Annex B for FR1. The repeater 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 repeater EVM requirement is applicable for a repeater operating at an input power in the range from what is required to reach 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 repeater 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][bookmark: _Toc97737211][bookmark: _Toc106094127][bookmark: _Toc114252903]6.6.1.2	Minimum requirement
The repeater EVM levels for different modulation schemes outlined in table 6.6.1.2-1 shall be met using the frame structure described in clause 6.6.1.3.
Table 6.6.1.2-1: Repeater EVM requirements
	Parameter
	Required repeater EVM

	QPSK, 16QAM, 64QAM
	8 %

	256QAM
	3.5 % 1

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



[bookmark: _Toc97737212][bookmark: _Toc106094128][bookmark: _Toc114252904]6.6.1.3	Repeater EVM frame structure for measurement
The input signals for the repeater EVM requirement shall have the same frame structure as defined for the BS is TS 38.104 [2].
[bookmark: _Toc97737213][bookmark: _Toc106094129][bookmark: _Toc114252905]6.6.2	Uplink repeater Eerror vector magnitude
[bookmark: _Toc97737214][bookmark: _Toc106094130][bookmark: _Toc114252906]6.6.2.1	General
The Repeater Error Vector Magnitude is a measure of the difference between the reference waveform provided at the input of repeater and the measured waveform at the output of the repeater. This difference is called the error vector. Details about how the repeater EVM is determined are the same as specified in TS 38.101-1 [13] Annex F for FR1. Before calculating the repeater 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 repeater EVM.
The measured waveform is further equalised using the channel estimates subjected to the repeater EVM equaliser spectrum flatness requirement specified in TS 38.101-1 [13] clause 6.4.2.4. For DFT-s-OFDM waveforms, the repeater 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 repeater 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 repeater EVM measurement interval in one slot in the time domain. The repeater 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 [13] clause 6.3.3 for EVM for UE.
The repeater EVM requirement is applicable for a repeater operating at an input power in the range from what is required to reach 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 repeater 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



[bookmark: _Toc97737215][bookmark: _Toc106094131][bookmark: _Toc114252907]6.6.2.2	Minimum requirement
The RMS average of the basic repeater EVM measurements over 10 subframes for the average repeater EVM case for the different modulation schemes shall not exceed the values specified in Table 6.6.2.2-1. 
Table 6.6.2.2-1: Requirements for Repeater Error Vector Magnitude
	
Parameter
	Unit
	Average Repeater EVM Level

	QPSK, 16 QAM, 64QAM
	%
	8

	256 QAM
	%
	3.5 1

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



--------- Next change -----------
[bookmark: _Toc97737242][bookmark: _Toc106094182][bookmark: _Toc114252958]7.6	OTA Repeater Error Vector Magnitude
[bookmark: _Toc106094183][bookmark: _Toc114252959]7.6.1	Downlink repeater Eerror vector magnitude
[bookmark: _Toc106094184][bookmark: _Toc114252960]7.6.1.1	General
The Repeater 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 repeater EVM is determined are same as specified in TS 38.104 [2] Annex C for FR2. The repeater 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 repeater 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 beam EIRP output power (Prated,p,EIRP) to the minimum power levels in table 7.6.1.1-1.
Table 7.6.1.1-1: Minimum input power for repeater 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: _Toc106094185][bookmark: _Toc114252961]7.6.1.2	Minimum requirement
The repeater EVM levels for different modulation schemes outlined in table 7.6.1.2-1 shall be met using the frame structure described in clause 7.6.1.3.
Table 7.6.1.2-1: Repeater EVM requirements
	Parameter
	Required repeater 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.



[bookmark: _Toc106094186][bookmark: _Toc114252962]7.6.1.3	Repeater EVM frame structure for measurement
The input signals for the repeater EVM requirement shall have the same frame structure as defined for the BS is TS 38.104 [2]. 
[bookmark: _Toc106094187][bookmark: _Toc114252963]7.6.2	Uplink repeater Eerror vector magnitude
[bookmark: _Toc97737243][bookmark: _Toc106094188][bookmark: _Toc114252964]7.6.2.1	General
The Repeater Error Vector Magnitude is a measure of the difference between the reference waveform provided at the input of repeater and the measured waveform at the output of the repeater. This difference is called the error vector. Details about how the repeater EVM is determined are the same as specified in TS 38.101-2 [14] Annex F for FR2. Before calculating the repeater 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 repeater 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 [14] clauses 6.4.2.4 and 6.4.2.5. For DFT-s-OFDM waveforms, the repeater 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 repeater 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 repeater EVM measurement interval is one slot in the time domain. The repeater 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 [14] clause 6.3.3.
All the parameters defined in clause 7.6.2 are defined using the measurement methodology specified in TS 38.101-2 [14] 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 repeater 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 beam EIRP output power (Prated,p,EIRP) to the minimum input power levels in table 7.6.2.1-1.
Table 7.6.2.1-1: Minimum input power for repeater 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.
[bookmark: _Toc97737244][bookmark: _Toc106094189][bookmark: _Toc114252965]7.6.2.2	Minimum requirement
The RMS average of the basic repeater EVM measurements over 10 subframes for the average repeater EVM case, for the different modulation schemes shall not exceed the values specified in Table 7.6.2.1-1. 
Table 7.6.2.2-1: Minimum requirements for repeater error vector magnitude
	
Parameter
	Unit
	Average repeater EVM level

	Up to 16 QAM 
	%
	12.5

	64 QAM 
	%
	8 1

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



--------- End of change -----------

