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8.4
Method of test

8.4.1
Initial conditions

Test environment: normal; see Annex A2

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

1)
f_offset_CW is the offset between the outer channel edge frequency of the outer channel in the pass band and a CW-signal.

2)
The test shall be performed with an f_offset_CW of 0.2 MHz, 0.5 MHz, 1 MHz, 5 MHz, 7,5 MHz, 10 MHz, 12,5 MHz, 15 MHz and 20 MHz, excluding other pass bands. In addition the test shall also be performed for all harmonic frequencies of the repeaters pass band up to 12,75 GHz, for carrier frequency f ≤ 3.0GHz, or up to the 5th harmonic of the upper frequency edge of the DL or UL operating band, for carrier frequency 3.0GHz < f ≤ 4.2GHz. 

8.4.2
Procedure

1)
Set the Repeater to maximum gain.

2)
Set the signal generator to generate a CW-signal, applied to the input port of the Repeater. The power level of the RF input signal shall be at least 5 dB below the power level which, when applied within the pass band, would produce the maximum rated output power, as declared by the manufacturer. This is to ensure that the equipment is operating in the linear output range.

3)
The average output power in each case shall be measured using a spectrum analyser connected to the output port of the Repeater and the net gain shall be recorded and compared to table 8.5-1 or table 8.5-2 whichever is lower.

4)
With the same input power as in step 1) set the repeater gain to the minimum specified by the manufacturer.

5)
The average output power in each case shall be measured using a spectrum analyser connected to the output port of the repeater and the net gain shall be recorded and compared to table 8.5-1 or table 8.5-2 whichever is lower.
<< Next Modified Section >>
9.2
Spurious emissions

The spurious emission limits apply from 9 kHz to 12.75 GHz, (or above, as indicated in Table 9.2.1.1.1-1 and 9.2.1.2.1-1) , excluding the frequency range from 10 MHz below the lowest frequency of the repeaters operating band up to 10 MHz above the highest frequency of the repeaters operating band. Exceptions are the requirement in Table 9.2.2.1-2 and 9.2.2.1-3 that apply also closer than 10 MHz from repeaters operating band.

The requirements shall apply whatever the type of repeater considered (one or several pass bands). It applies for all configurations foreseen by the manufacturer's specification. 

Unless otherwise stated, all requirements are measured as mean power (RMS).

9.2.1
Mandatory requirements

The requirements of either subclause 9.2.1.1 (Category A limits) or subclause 9.2.1.2 (Category B limits) shall apply. The application of either Category A or Category B limits shall be the same as for Operating band unwanted emissions in subclause 9.1.

The requirements of either subclause 9.2.1.1 or subclause 9.2.1.2 apply to the uplink and downlink of the repeater, at maximum gain, and with the following input signals:

-
without E‑UTRA input signal

-
with E‑UTRA input signals in the pass band of the repeater, at levels that produce the maximum rated power output per channel
-
with 10 dB increased E‑UTRA input signals in all channels in the pass band, compared to the input level producing the maximum rated output power.
9.2.1.1
Spurious emissions (Category A)

9.2.1.1.1
Minimum Requirement

The power of any spurious emission shall not exceed the limits in Table 9.2.1.1.1-1.

Table 9.2.1.1.1-1: Spurious emission limits, Category A

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	9kHz ‑ 150kHz
	-13 dBm
	1 kHz 
	Note 1

	150kHz ‑ 30MHz
	
	10 kHz 
	Note 1

	30MHz ‑ 1GHz
	
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the DL or UL operating band for DL or UL spurious emissions, respectively
	
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2], s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [2], s4.1. Upper frequency as in ITU-R SM.329 [2], s2.5 table 1
NOTE 3: 
Applies only for Bands 22.


9.2.1.2
Spurious emissions (Category B)

9.2.1.2.1
Minimum Requirement

The power of any spurious emission shall not exceed the limits in Table 9.2.1.2.1-1.

Table 9.2.1.2.1-1: Spurious emissions limits, Category B

	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	9 kHz ( 150 kHz
	-36 dBm
	1 kHz 
	Note 1 

	150 kHz ( 30 MHz
	-36 dBm
	10 kHz 
	Note 1

	30 MHz ( 1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz ( 12.75 GHz
	-30 dBm
	1 MHz
	Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the DL or UL operating band for DL or UL spurious emissions, respectively
	-30 dBm
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2], s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [2], s4.1. Upper frequency as in ITU-R SM.329 [2], s2.5 table 1
NOTE 3: 
Applies only for Bands 22.


<< Next Modified Section >>
Annex B (informative):
Test tolerances and derivation of test requirements

The test requirements in this specification have been calculated by relaxing the minimum requirements of the core specification using the Test Tolerances defined here. When the test tolerance is zero, the test requirement will be the same as the minimum requirement. When the test tolerance is non-zero, the test requirements will differ from the minimum requirements, and the formula used for this relaxation is given in the following tables.

The test tolerances are derived from test system uncertainties, regulatory requirements and criticality to system performance. As a result, the test tolerances may sometimes be set to zero.

The test tolerances should not be modified for any reason e.g. to take account of commonly known test system errors (such as mismatch, cable loss, etc.).

Note that a formula for applying test tolerances is provided for all tests, even those with a test tolerance of zero. This is necessary in the case where the test system uncertainty is greater than that allowed in clause 4.1.2. In this event, the excess error shall be subtracted from the defined test tolerance in order to generate the correct tightened test requirements as defined in this annex.

[FFS: For example, a test system having 0.9 dB uncertainty for test 6 maximum output power (which is 0.2 dB above the limit specified in clause 4.1.2) would subtract 0.2 dB from the test tolerance of 0.7 dB defined in this annex. This new test tolerance of 0.5 dB would then be applied to the minimum requirement using the formula defined in Table B.2-1 to give a new range of (2.5 dB of the manufacturer’s rated output power.

Using this same approach for the case where a test had a test tolerance of 0 dB, an excess error of 0.2 dB would result in a modified test tolerance of -0.2 dB.]

Table B.1-1: Derivation of test requirements

	Clause number
	Title
	Minimum Requirement in TS 36.106 [2]
	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 f ≤ 3.0 GHz

	
	
	In normal conditions 
within ±2 dB of  manufacturer’s rated output power
	1.0 dB
	In normal conditions:
within +3.0 dB and -3.0 dB of the manufacturer’s rated output power 3.0 GHz ≤ f ≤ 4.2 GHz

	
	
	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  f ≤ 3.0 GHz

	
	
	In extreme conditions 
within ±2,5 dB of  manufacturer’s rated output power
	1.0 dB
	In extreme conditions: 

within +3.5 dB and -3.5 dB of the manufacturer’s rated output power 3.0 GHz ≤ f ≤ 4.2 GHz

	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 8.5-1 Out of band gain limits 1

Table 8.5-2 Out of band gain limits 2
	0,5 dB, f ( 3.0 GHz;

0.8 dB, 3.0 GHz < f ( 4.2GHz
	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.
	
	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

	
	
	
	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
	f ≤ 3.0 GHz

	
	
	
	General requirements: 1,8 dB inside 2 x pass band BW < 10 MHz from pass band edge.

0,3 dB elsewhere in the operating band

0,3 dB on additional requirements
	3.0 GHz ≤ f ≤ 4.2 GHz

	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 
12.75 GHz ( f < 19 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
12.75 GHz ( f < 19 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
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