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4.1.2.1
Measurement of Repeater
Table 4.1.2-1: Maximum test system uncertainty

	Subclause
	Maximum Test System Uncertainty and Range over which Test System Uncertainty applies
	Derivation of Test System Uncertainty

	6 Output power
	±0,7 dB
	

	7 Frequency stability
	±12 Hz

Measurement results of ( 500 Hz 
	

	8 Out of band gain
	±0,5 dB

Calibration of test set-up shall be made without DUT in order to achieve the accuracy 
	

	9.1 Operating band unwanted emission
(except 9.1.5.4)
	1,5 dB

The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station according toTS36.141 
	

	9.1.5.4 Protection of the BS receiver in the operating band
	for results > -60 dBm
±2,0 dB
for results < -60 dBm
±3,0 dB
	

	9.2 Spurious emissions
	In E-UTRA and coexistence receive bands:
for results > -60 dBm
±2,0 dB
for results < -60 dBm
±3,0 dB

Outside above range:
emission power

9kHz < f 4 GHz
±2,0 dB;
f > 4 GHz 
±4,0 dB.

The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station according toTS36.141 
	

	10 Error vector magnitude
	1% signal analyser, 

2% stimulus signal
	 Requirement limit shifted by RSS requirement and stimulus signal EVM. Analyser error added to requirement limit.

	11 Input intermodulation
	±1,2 dB
	Formula: RSS CW1 level error, 2 x CW2 level error, and measurement error (using all errors = ±0,5 dB)

	12 Output intermodulation
	2,1 dB operating band unwanted emission

The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station 

For spurious emission:

In UTRA and coexistence receive bands:
for results > -60 dBm
±2,0 dB
for results < -60 dBm
±3,0 dB

Outside above range:
emission power;
9 kHz < f 4 GHz
±2,0 dB;
f > 4 GHz 
±4,0 dB.

The interference signal must have a spurious emission level at least 10 dB below the spurious levels required in 9.2.
	Formula: RSS 2x Interference signal level error and operating band unwanted emission measurement level error. 
(1 dB interference signal level error is assumed.)

	13 Adjacent channel rejection ratio
	(0,7 dB 
	


========================== next changed section ====================================
10
Error Vector Magnitude (EVM)
10.1
Downlink Error Vector Magnitude
10.1.1
Definition and applicability

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. The equaliser parameters are estimated as defined in TS36.104 [4] Annex E. 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.

10.1.2
Minimum requirements

The minimum requirement is in TS 36.106 [2] subclause 10.1.1.

10.1.3
Test purpose

To verify that the downlink EVM deterioration is within the limit specified by the minimum requirements after the signal passed through the Repeater.

10.1.4
Method of test

10.1.4.1
Initial conditions

Test environment: normal; see Annex A2

A measurement system set-up is shown in annex C.

1)
Connect the signal generator equipment to the Repeater input port.

2)
Connect the signal analyser to the Repeater output port.

10.1.4.2
Procedure

1)
Set the signal generator to transmit one signal according to E-TM3.1 in TS 36.141 [11] of the widest possible bandwidth to fit into the Repeater pass band.
2)
Adjust the input power to the Repeater to create the maximum nominal Repeater output power at maximum gain.

3)
Measure the EVM and frequency error as defined in TS 36.141 [11] Annex F.

4)
Repeat the procedure with all the narrower bandwidths of E-TM3.1

10.1.5
Test requirement

For the downlink of the Repeater the Error Vector Magnitude shall not exceed 9,25%.

10.2
Uplink Error Vector Magnitude 

10.2.1
Definition and applicability

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 IQ origin offset shall be removed from the measured waveform before calculating the EVM.

The measured waveform is further modified by selecting the absolute phase and absolute amplitude of the Tx chain. The EVM result is defined after the front-end IDFT 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.

10.2.2
Minimum requirements

The minimum requirement is in TS 36.106 [2] subclause 10.2.1.

10.2.3
Test purpose

To verify that the uplink EVM deterioration is within the limit specified by the minimum requirements after the signal passed through the Repeater.

10.2.4
Method of test

10.2.4.1
Initial conditions

Test environment: normal; see Annex A2

A measurement system set-up is shown in annex C.

1)
Connect the signal generator equipment to the Repeater input port.

2)
Connect the signal analyser to the Repeater output port.

10.2.4.2
Procedure

1)
Set the signal generator to transmit the widest bandwidth UL reference signal according to Table A.2.2.1.2-1 in  TS36.521-1 [12], that can be fitted inside the repeater passband.

2)
Adjust the input power to the Repeater to create the maximum nominal Repeater output power at maximum gain.

3)
Measure the EVM and frequency error as defined in TS 36.521-1 [12] Annex E.

4)
Repeat the procedure for all narrower BW UL reference signals according to Table A.2.2.1.2-1 in TS36.521-1 [12].
10.2.5
Test requirement

For the uplink of the Repeater the Error Vector Magnitude shall not exceed 9,25%.

============================ next changed section =====================================
Table B.1-1: Derivation of test requirements

	Clause number
	Title
	Minimum Requirement in TS 36.106
	Test Tolerance
(TT)
	Test Requirement in TS 36.143

	6
	Output power
	


	


	Formula:
Upper limit + TT
Lower limit – TT

	
	
	In normal conditions 
within ±2 dB of  manufacturer’s rated output power
	0,7 dB
	In normal conditions:
within +2.7 dB and -2.7 dB of the manufacturer’s rated output power

	
	
	In extreme conditions 
within ±2,5 dB of  manufacturer’s rated output power
	0,7 dB
	In extreme conditions: 
within +3.2 dB and -3.2 dB of the manufacturer’s rated output power

	7
	Frequency error
	0,01 ppm 
	12 Hz
	Formula:

Upper limit + TT

Lower limit – TT

±(0,01 ppm + 12 Hz)

	8
	Out of band gain
	Table 8.1-1 Out of band gain limits 1

Table 8.1-2 Out of band gain limits 2
	0,5 dB
	Formula:

Maximum limit + TT

Table 8.5-1 and Table 8.5-2

	9.1
	Operating band unwanted emissions
	Tables 9.1.1.1-1 to  9.1.1.1-4 (Category A) and tables 9.1.2.1-1 to 9.1.2.1-4 (Category B)

Additional requirements in tables9.1.3.1-1 to 9.1.3-3 and 9.1.4.1-1.
	General requirements: 1,5 dB inside 2 x pass band BW < 10 MHz from pass band edge.

0 dB elsewhere in the operating band

0 dB on additional requirements
	Formula:

Maximum level + TT

Tables 9.1.5.1-1 to table 9.1.5.1-4 and tables 9.1.5.2-1 to 9.1.5.2-4.

Tables 9.1.5.3-1 to 9.1.5.3-3 and 9.1.5.4-1

	9.2
	Spurious emissions
	Category A

9 kHz ( f < 150 kHz: 

-13dBm / 1kHz 
150 kHz ( f < 30 MHz: 

-13dBm / 10 kHz 
30 MHz ( f < 1 GHz: 

-13dBm / 100 kHz 
1 GHz ( f < 12.75 GHz: 

-13dBm / 1 MHz 
 Category B

9 kHz ( f < 150 kHz: 

-36dBm / 1 kHz 
150 kHz ( f < 30 MHz: 

-36dBm / 10 kHz 
30 MHz ( f < 1 GHz: 

-36dBm / 100 kHz 
1 GHz ( f < 12.75 GHz: 

-30dBm / 1 MHz

Co-existence requirements in tables 9.2.2.1-1 to 9.2.2.1-3.

Co-location requirements in table 9.2.3.1-1
	0 dB
	Formula:

Maximum level + TT 

Co-existence requirements in tables 9.2.5.3-1 to 9.2.5.3-3.

Co-location requirements in table 9.2.5.4-1

	10
	Error vector magnitude
	8%
	1.25%
	Requirement limit shifted by RSS requirement and stimulus signal EVM. Analyser error added to requirement limit.

	11
	Input intermodulation
	Maximum in-band power increase < 10 dB

Tables 11.1.1-1, 11.2.1-1, and 11.3.1-1.
	1,2 dB
	Maximum in-band power increase + TT

	12
	Output intermodulation
	As in 9.1 and 9.2
	As in 9.1 and 9.2
	Maximum level + TT

	13
	Adjacent channel rejection ratio
	Table 13.2.1-1
	0,7 dB
	Formula:
Limit – TT


============================== next changed section ====================================

Annex D (normative):
Repeater stimulus signals

D.1
Repeater stimulus signal 1

This Repeater stimulus signal shall be used for tests on:

· Uplink maximum output power

· Uplink operating band unwanted emissions

· Uplink spurious emissions

Except in the case where the repeater under test has a pass band narrower than 2.8 MHz.

Two uplink fixed reference channels for performance requirements (16QAM ¾) for FDD according to the TS36.141 [11], A.4 table A.4-1, channel reference A4-3 of 1.4 MHz bandwidth generated on separate centre frequencies with equal power and combined with a time difference of 266,7 us (4 OFDM symbols)
The PUSCH data payload shall contain only zeroes (0000 0000)

Each reference channel shall be subjected to time windowing and filtering so that it fulfils the spectral purity requirements defined in D.5 

D.2
Repeater stimulus signal 2

This Repeater stimulus signal shall be used for tests on:

· Downlink operating band unwanted emissions

· Downlink spurious emissions

Except in the case where the repeater under test has a pass band narrower than 2.8 MHz.

Two E-TM1.1 channels according to the TS36.141 [11] of 1.4 MHz bandwidth generated on separate centre frequencies with equal power and combined with a time difference of 1400 us (21 OFDM symbols).

Each E-TM1.1 channel shall be subjected to time windowing and filtering so that it fulfils the spectral purity requirements defined in D.5
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