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5 General test conditions and declarations

This specification applies only to UTRA/FDD Repeater.

The requirements of this clause apply to al applicable testsin this specification. Many of the testsin this specification
measure a parameter relative to avalue, that is not fully specified in the UTRA specifications. For these tests, the
Minimum Requirement is determined relative to anominal value specified by the manufacturer.

Some requirements for the Repeater may be regional aslisted in subclause Error! Reference source not found..

When specified in atest, the manufacturer shall declare the nominal value of a parameter, or whether an option is
supported.

Schematic drawings for the individual measurement set-up can be found in the Annex.

5.1 Acceptable uncertainty of Test System

The maximum acceptabl e uncertainty of the Test System is specified below for each test, where appropriate. The Test
System shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance, and the
equipment under test to be measured with an uncertainty not exceeding the specified values. All tolerances and
uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.

A confidence level of 95% is the measurement uncertainty tolerance interval for a specific measurement that contains
95% of the performance of a population of test equipment.

For RF test it should be noted that the uncertainties in subclause 0 apply to the Test System operating into a nominal 50
ohm load and do not include system effects due to mismatch between the DUT and the Test System.
51.1 Measurements of test environments

The measurement accuracy of the Repeater test environments defined in Subclause Error! Refer ence sour ce not
found., Test environments shall be.

- Pressure + 5 kPa.
- Temperature + 2 degrees.

- Relative Humidity +5 %.

- DCVoltage +1,0%.
- ACVoltage +1,5%.
- Vibration 10 %.

- Vibration frequency 0,1 Hz.

The above values shall apply unless the test environment is otherwise controlled and the specification for the control of
the test environment specifies the uncertainty for the parameter.
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Measurements of Repeater

Table 0.1: Maximum Test System Uncertainty

Subclause

Maximun Test System Uncertainty

Range over which Test System
Uncertainty Appies

06.1 Maximum output power 0,7} dB
0 Frequency error +12} Hz Measurement results of + 500 Hz
0 8 Out of band gain +[14;20,5] dB

Calibration of test set-up must be made
without D.U.T. in order to achieve the
accuracy

09.1 Spectrum emission mask

+{1,5] dB

Due to carrier leakage for
measurements specified in a 1MHz
bandwidth close to the carrier (4 MHz to
8 MHz), integration of the measurement
using several narrower bandwidth
measurements may be necessary in
order to achieve the above accuracy.

The interference from the signal
generator ACLR must be minimum 10
dB below that of a Base Station
according t0T7S25.141

9.2 Spurious emissions

In UTRA and coexistence receive bands:

for results > -60 dBm +f2,0} dB
for results < -60 dBm +{3,0} dB
Outside above range:
emission power

f<2,2GHz +[1,5}dB;
2,2GHz <f <4 GHz +f2,0} dB;
f>4 GHz +{4,0} dB.

The interference from the signal
generator ACLR must be minimum 10
dB below that of a Base Station
according t0TS25.141

0 10.1 Error vector magnitude

+ 2,51 % (single code applied)

(x2,5 % measurement error for single

Measurement results from 12,5%
to 22,5% at signal power = P_max
—3dB to P_max — 18 dB

code).

[5,0] % EVM in the stimulus signal
(single code) will shift the EVM
maximum value 0,7% to 18,2%. (RSS
repeater EVM and Stimulus EVM.)

0 10.2 Peak code domain error

+ [1,1]dB [4,0ldB

Formula: RSS measurement error and

Measurement results from — 36 dB
to — 30 dB, at signal power =
P max—3dBtoP max—18 dB

impedance mismatch error

(using #1,0 dB measurement error and
+0,5 dB impedance mismatch error
(stimulus side) assuming 14 dB return
loss)

0 Input intermodulation Characteristics

+[1.2] dB+[0.6] dB

Formula: RSS CW1 level error, 2 x CW2
level error, and measurement error
(using all errrors = +[0,5] dB)
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5.2 Repeater test tolerances (informative)

The Test Tolerances defined in this subclause have been used to relax the Minimum Requirementsin this specification
to derive the Test Requirements.

The Test Tolerances are derived from Test System uncertainties, regulatory requirements and criticality to system
performance. As aresult, 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.)

Table 0.2: Test Tolerance

Subclause Test Tolerance Notes
06.1 Maximum output power {0,71 dB
0 Frequency error {12} Hz
0 8 Out of band gain [0,5]dBf-HdB
09.1 Spectrum emission mask {1,5} dB
9.2 Spurious emissions -UTRA-and-coexistence receive-bands:
forresults >-60-dBm{2,0} 4B
forresults <-60-dBm{3,0} 4B
emission-power
2.2 GHz <f <4 GHz{2,0}dB:
>4GHz [4.01dB- [0] dB
0 10.1 Error vector magnitude [0] %f2:5}% Target value is shifted due to
stimulus EVM
0 10.2 Peak code domain error [1,1] dB[;6}-€B
0 Input intermodulation Characteristics [1,2]dB[o:6]dB
5.3 Interpretation of measurement results

The measurement results returned by the Test System are compared — without any modification — against the Test
Requirements as defined by the share risk principle.

The sharerisk principleis defined in ETR 273 Part 1 sub-part 2 section 6.5.

The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the
test report.

The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the
appropriate figure in subclause 0 of this specification.

If the Test System for atest is known to have a measurement uncertainty greater than that specified in subclause 0, it is
still permitted to use this apparatus provided that an adjustment is made as follows.

Any additional uncertainty in the Test System over and above that specified in subclause 0 shall be used to tighten the
Test Requirement-making the test harder to pass. (For some tests e.g. receiver test, this may require modification of
stimulus signals). This procedure will ensure that a Test System not compliant with subclause Odoes not increase the
chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant
with subclause 0 had been used.

6 Output power

Maximum output power, Pmax, of the Repeater is the mean power level per carrier at maximum Repeater gain that the
manufacturer has declared to be available at the antenna connector.
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6.1 Maximum output power

6.1.1 Definition and applicability

Maximum output power, Pmax, of the Repeater is the mean power level per carrier measured at the antenna connector
in specified reference condition.

6.1.2 Minimum Requirements

In normal conditions as specified in section Error! Refer ence sour ce not found., the Repeater maximum output power
shall remain within limits specified in Table 0.1 relative to the manufacturer's rated output power.

Table 0.1: Repeater output power; normal conditions

Rated output power Limit
P > 43 dBm +2 dB and -2 dB
39 <P <43 dBm +2 dB and -2 dB
31<P <39dBm +2 dB and -2 dB
P <31dBm +3 dB and -3 dB

In extreme conditions as specified in section Error! Reference sour ce not found., the Repeater maximum output
power shall remain within limits specified in Table 0.2 relative to the manufacturer's rated output power.

Table 0.2: Repeater output power; extreme conditions

Rated output power Limit
P > 43 dBm +2,5dB and -2,5 dB
39 <P <43 dBm +2,5dB and -2,5 dB
31<P <39dBm +2,5dB and -2,5 dB
P <31dBm +4 dB and -4 dB

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the
ranges defined for the Normal test environment in subclause Error! Reference sour ce not found..

6.1.3 Test purpose

To verify that the Frequeney-ErrorRepeater maxi mum output power is within the limit specified in O.

6.1.4 Method of test

6.1.4.1 Initial conditions
1. Set-up the equipment as shown in annex A.
2. Connect the signal generator equipment to the Repeater input port.

3. Connect the power measuring equipment to the Repeater output port.
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6.1.4.2 Procedure

1. Setthesignal generator to transmit a signal modulated with a combination of PCCPCH, SCCPCH and Dedicated
Physical Channels specified astest model 1in TS 25.141.

2. Adjust the input power to the Repeater to create the maximum nominal Repeater output power at maximum gain.
3. Measure the mean power at the RF output port over a certain sot.

4. Increase the power with 10 dB compare to the level obtained in step 2.

5

Measure the mean power at the RF output port over a certain slot.

6.1.5  Test Requirements

In normal conditions as specified in section Error! Refer ence sour ce not found., the Repeater maximum output power
shall remain within limits specified in Table 0.1 relative to the manufacturer's rated output power.

Table 0.3: Repeater output power; normal conditions

Rated output power Limit
P =43 dBm +2,7dB and —2,7 dB
39<P<43dBm +2,7dB and -2,7 dB
31<P<39dBm +2,7dB and —2,7 dB
P <31dBm +3,7 dB and -3,7 dB
+3-dB-and—3dB

In extreme conditions as specified in section Error! Reference sour ce not found., the Repeater maximum output
power shall remain within limits specified in Table 0.2 relative to the manufacturer's rated output power.

Table 0.4: Repeater output power; extreme conditions

Rated output power Limit
P >43 dBm +3.2dB and -3,2 dB
39<P<43dBm +3:2 dB and —3:2 dB
31<P<39dBm +3:2 dB and —3:2 dB
P <31 dBm +4:7 dB and —4:7 dB

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the
ranges defined for the Normal test environment in subclause Error! Reference sour ce not found..

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest isnon zero. The Test Tolerance for thistest is defined in subclause 0 and the explanation of
how the Minimum Reguirement has been relaxed by the Test Toleranceis givenin Annex 0.

7 Frequency stability

Frequency error is the measure of the difference between the frequency of the received signal and the frequency of the
re-transmitted signal.
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7.1 Definition and applicability

The frequency stability is a measure of the frequency deviation of the output signal with respect to the input signal. The
test shall address the uplink and the downlink path of the Repeater.

7.2 Minimum Requirement

In normal conditions as specified in section Error! Reference sour ce not found. the frequency deviation shall be
within = 0,01 ppm.

7.3 Test purpose

To verify that the Frequency Error iswithin the limit specified in 0.

7.4 Method of test

7.4.1 Initial conditions
1. Set-up the equipment as shown in annex A.
2. Connect the cw signal generator equipment to the Repeater input port.

3. Connect the frequency counter to the Repeater output port. Both the signal generator and the frequency counter
shall use the same reference frequency.

4. Adjust the input power to the Repeater to create the maximum nominal Repeater output power as declared by
the manufacturer at maximum gain.

7.4.2 Procedure

Measure the frequency error for both paths Uplink and Downlink of the Repeater.

7.5 Test requirements

The measurement result of 0 shall not exceed:

| fn-fout]|<(fout* 0,01 ppm)+ 12 Hz

8 Out of band gain

8.1 Definitions and applicability

Out of band gain refers to the gain of the Repeater immediately outside the operating band. The measurements shall
apply to both paths Uplink and Downlink of the Repeater.

8.2 Minimum Requirements
The requirement shall be met by a Repeater operating at maximum gain. In normal conditions as specified in section

Error! Reference source not found. the gain outside the operating band shall not exceed the maximum level specified
in Table 0.1, where:

- f_offset isthe distance from the centre frequency of thefirst or last 5 MHz channel within the operating band.
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Table 0.1: Out of band gain limits

Frequency offset from the carrier Maximum level
frequency, f_offset
2,7 <f offset < 3,5 MHz 60 dB
3,5<f<75MHz 45 dB
7,5 <f offset <12,5 MHz 45 dB
12,5 MHz < f_offset 35dB

8.3 Test purpose

The purpose of thistest isto verify that the Repeater meets the out of band gain requirements as specified in TS 25.106.

8.4 Method of test

8.4.1 Initial conditions
Set-up the equipment as shown in annex A.

The test shall be performed with an offset between CW-signal and the first or last 5 MHz channel within the operating
band of 2,7 MHz, 3 MHz, 3,5 MHz, 5 MHz, 7,5 MHz, 10 MHz, 12,5 MHz, 15 MHz and 20 MHz, excluding other
operating bands. In addition the test shall also be performed for all harmonic frequencies of the repeaters operating band
up to 12,75 GHz.

8.4.2 Procedure

1) Set the Repeater to maximum gain.

2) Setthesigna 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 operating band,
would produce the maximum rated output power, as declared by the manufacturer. Thisisto 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.

8.5 Test requirements

Table 0.2: Out of band gain limits

Frequency offset from the carrier Maximum level
frequency, f offset
2,7 <f offset < 3,5 MHz 60,5dB
35<f<75MHz 45,5 dB
7,5<f offset <125 MHz 45,5 dB
12,5 MHz < f offset 35,5dB

9 Unwanted emission

9.1 Spectrum emission mask

Out of band emissions are unwanted emissions immediately outside the channel bandwidth resulting from the
modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission
limit is specified in terms of a spectrum emission mask for the transmitter.

NOTE: Thissubclause may be mandatory in certain regions. In other regions this mask may not be applied.
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9.1.1

The masks defined in Table 0.1, Table 0.2, Table 0.3, and Table 0.4 below may be mandatory in certain regions. In
other regions this mask may not be applied.

Definitions and applicability

9.1.2

For regions where this clause applies, the requirement shall be met by a repeater's RF-signal output at maximum gain
with WCDMA signalsin the operating band of the Repeater, at levelsthat produce the maximum rated output power
per channel. In normal conditions as specified in section Error! Refer ence sour ce not found. emissions shall not
exceed the maximum level specified in Table 0.1, Table 0.2, Table 0.3, and Table 0.4 for the appropriate Repeater
maximum output power, in the frequency range from Af =2,5 MHz to f_offset, o« from the 5 MHz channel, where:

Minimum Requirements

- Af isthe separation between the centre frequency of first or last 5 MHz channel used in the operating band and
the nominal —3 dB point of the measuring filter closest to the carrier frequency.

- f_offset isthe separation between the centre frequency of first or last 5 MHz channel in the operating band and
the centre of the measuring filter.

- f_offset, . iseither 12,5 MHz or the offset to the UTRA band edge at both up- and down-link as defined in
section 5.1, whichever isthe greater.

If the operating band corresponds to three or more consecutive nominal 5 MHz channels, the requirement shall be
met with any combination of two WCDMA modulated signals in the repeaters operating band.

Table 0.1: Spectrum emission mask values, maximum output power P 243 dBm

Frequency offset of Frequency offset of Maximum level Measurement
measurement filter — measurement filter centre bandwidth
3dB point, Af frequency, f_offset
25<Af<2,7MHz 2,515MHz <f offset < 2,715MHz -14 dBm 30 kHz
2,7<Af<3,5MHz 2,715MHz <f_offset < 3,515MHz -14 — 15[(f_offset- 2,715) 30 kHz
dBm
3,5615MHz <f offset < 4,0MHz -26 dBm 30 kHz
3,5<Af<75MHz 4,0 MHz <f offset < 8,0MHz -13 dBm 1 MHz
7,5 < Af MHz 8,0 MHz <f offset < f offsetmax -13 dBm 1 MHz

Table 0.2: Spectrum emission mask values, maximum output power 39 <P <43 dBm

Frequency offset of Frequency offset of measurement Maximum level Measurement
measurement filter — filter centre frequency, f_offset bandwidth
3dB point, Af
2,5<Af<2,7 MHz 2,515MHz <f offset < 2,715MHz -14 dBm 30 kHz
2,7<Af<3,5MHz 2,715MHz <f_offset < 3,515MHz -14 — 15[{f_offset - 2,715) 30 kHz
dBm
3,5615MHz <f offset < 4,0MHz -26 dBm 30 kHz
3,5<Af<7,5MHz 4,0 MHz <f offset < 8,0MHz -13 dBm 1 MHz
7,5 < Af MHz 8,0MHz <f offset <f offsetmax P - 56 dBm 1 MHz

Table 0.3: Spectrum emission mask values, maximum output power 31 <P <39 dBm

Frequency offset of Frequency offset of measurement Maximum level Measurement
measurement filter — filter centre frequency, f_offset bandwidth
3dB point,Af
2,5 <Af<2,7 MHz 2,515MHz <f offset < 2,715MHz P -53 dBm 30 kHz
2,7 <Af<3,5MHz 2,715MHz <f_offset < 3,515MHz P — 53 — 15[(f_offset — 30 kHz
2,715) dBm
3,515MHz < f offset < 4,0MHz P - 65 dBm 30 kHz
3,5 <Af<7,5MHz 4,0 MHz <f offset < 8,0MHz P -52 dBm 1 MHz
7,5 < Af MHz 8,0MHz <f offset <f offsetmax P - 56 dBm 1 MHz
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Table 0.4: Spectrum emission mask values, maximum output power P <31 dBm

Frequency offset of Frequency offset of measurement Maximum level Measurement
measurement filter — filter centre frequency, f_offset bandwidth
3dB point, Af
25<Af<2,7MHz 2,515MHz <f offset < 2,715MHz -22 dBm 30 kHz
2,7<AMf<3,5MHz 2,715MHz <f_offset < 3,515MHz -22 — 150 _offset - 2,715) 30 kHz
dBm
3,515MHz <f offset < 4,0MHz -34 dBm 30 kHz
3,6 <Af<7,5MHz 4,0 MHz <f offset < 8,0MHz -21 dBm 1 MHz
7,5 < Af MHz 8,0MHz <f offset <f offsetmax -25 dBm 1 MHz

9.1.3 Test purpose

The purpose of thistest isto verify that the Repeater meet the spectrum emission requirements as specified in
TS 25.106.

914 Method of test

9.14.1 Initial conditions

1. Set-up the equipment as shown in annex A.

2. Connect asignal generator to the input port of the Repeater for tests of repeaters with an operating band
corresponding to one 5 MHz channel. If the operating band corresponds to two or more 5 MHz carriers, two signal
generators with a combining circuit or one signal generator with the ability to generate severa WCDMA carriersis
connected to the inpuit.

3. Measurements with an offset from the carrier centre frequency between 2,515 MHz and 4,0 MHz shall use a 30
kHz measurement bandwidth.

4. Measurements with an offset from the carrier centre frequency between 4,0 MHz and (Afmax — 500 kHz) shall use
a1 MHz measurement bandwidth. The 1IMHz measurement bandwidth may be calculated by integrating multiple
50 kHz or narrower filter measurements.

5. Detection mode: True RMS.

9.14.2 Procedures

1. Set the Repeater to maximum gain.

2. Setthesignal generator(s) to generate signal(s) in accordance to test model 1, TS 25.141 subclause 6.2.1.1.1, at
level (s) which produce the manufacturer specified maximum output power at maximum gain.

3. Measure the emission at the specified frequencies with specified measurement bandwidth and note that the
measured val ue does not exceed the specified value.

4. Increase the power with 10 dB compare to the level obtained in step 2.

5. Measure the emission at the specified frequencies with specified measurement bandwidth and note that the
measured val ue does not exceed the specified value.

6. Repeat the test for the opposite path of the Repeater.

9.1.5 Test requirements

The measurement result of step 3 and 5 of 0 shall not exceed the maximum level specified in tables 9.5 to 9.8 for the
appropriate Repeater maximum output power.
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Table 0.5: Spectrum emission mask values, maximum output power P 243 dBm

Frequency offset of Frequency offset of Maximum level Measurement
measurement filter — measurement filter centre bandwidth
3dB point, Af frequency, f_offset
25<Af<27MHz 2,515MHz <f offset < 2,715MHz -12,5 dBm-14-dBm 30 kHz
2,7<Af<3,5MHz 2,715MHz <f_offset < 3,515MHz -12,56 — 15(+14— 30 kHz
15HF offset- 2,715) dBm
3,515MHz <f offset < 4,0MHz -24,5 dBm-26-dBm 30 kHz
3,56 <Af<7,5MHz 4,0 MHz <f offset < 8,0MHz -11,5 dBm-13-dBm 1 MHz
7,5 < Af MHz 8,0 MHz <f offset <f offsetmax -11,5 dBm-13-dBm 1 MHz

Table 0.6: Spectrum emission mask values, maximum output power 39 <P <43 dBm

Frequency offset of Frequency offset of measurement Maximum level Measurement
measurement filter — filter centre frequency, f_offset bandwidth
3dB point, Af
25<Af<2,7MHz 2,515MHz <f offset < 2,715MHz -12,5 dBm-14-dBm 30 kHz
2,7<Af<3,5MHz 2,715MHz <f_offset < 3,515MHz -12,5 - 15[(+4— 30 kHz
15Hf offset — 2,715) dBm
3,515MHz < f offset < 4,0MHz -24,5 dBm-26-dBm 30 kHz
3,5<Af<7,5MHz 4,0 MHz <f offset < 8,0MHz -11,5 dBm-13-dBm 1 MHz
7,5 < Af MHz 8,0MHz <f offset <f offsetmax P — 54,5 dBmP—56-dBm 1 MHz

Table 0.7: Spectrum emission mask values, maximum output power 31 <P <39 dBm

Frequency offset of Frequency offset of measurement Maximum level Measurement
measurement filter — filter centre frequency, f_offset bandwidth
3dB point,Af
2,5<Af<2,7MHz 2,515MHz <f offset < 2,715MHz P — 51,5 dBm53-d4Bm 30 kHz
2,7 < Af<3,5MHz 2,715MHz <f_offset < 3,515MHz P -51,5—-53— 15[ offset 30 kHz
—2,715) dBm
3,515MHz <f offset < 4,0MHz P — 63,5 dBmé5-dBm 30 kHz
3,56 <Af<7,5MHz 4,0 MHz <f offset < 8,0MHz P — 50,5 dBm52-dBm 1 MHz
7,5 < Af MHz 8,0MHz <f offset <f offsetmax P — 54,5 dBm56-dBm 1 MHz

Table 0.8: Spectrum emission mask values, maximum output power P <31 dBm

Frequency offset of Frequency offset of measurement Maximum level Measurement
measurement filter — filter centre frequency, f_offset bandwidth
3dB point, Af
25<Af<2,7MHz 2,515MHz <f offset < 2,715MHz -20,5 dBm-22-4Bm 30 kHz
2,7<Af<3,5MHz 2,715MHz <f_offset < 3,515MHz -20,5 -22— 15[(f_offset - 30 kHz
2,715) dBm
3,515MHz <f offset < 4,0MHz -32,5 dBm-34-4Bm 30 kHz
3,5<Af<75MHz 4,0 MHz <f offset < 8,0MHz -19,5 dBm-21-dBm 1 MHz
7,5 < Af MHz 8,0MHz <f offset <f offsetmax -23,5 dBm-25-dBm 1 MHz
NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied

for thistest is non-zero. The Test Tolerance for thistest is defined in subclause 0 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex 0.

9.2

Spurious emissions
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10 Modulation accuracy

In this section the procedure for testing the modulation accuracy of Repeatersis defined. Thistest includes EVM and
peak code domain error.

10.1  Error vector magnitude

In this section the procedure for testing the Error Vector Magnitude (EVM) of Repeatersis defined.

10.1.1 Definition and applicability

The Error Vector Magnitude is a measure of the difference between the theoretical waveform and a modified version of
the measured waveform. The modification is done according to annex E of TS25.141. This differenceis called the error
vector. The EVM result is defined as the square root of the ratio of the mean error vector power to the modified mean
reference signal power expressed as a %. The measurement interval is one power control group (timeslot).

10.1.2 Minimum Requirements

In normal conditions as specified in section Error! Refer ence sour ce not found. the Error Vector Magnitude shall not
be worse than 17,5 % as defined in TS25.106.

10.1.3 Test purpose

To verify that the EVM iswithin the limit specified in O after the signal passed through the Repeater ..

10.1.4 Method of test

10.1.4.1 Initial conditions
Set-up the equipment as shown in annex A.

Thetest is based upon the test for the base station. Test model 4 as described in TS25.141 is used for the definition of
the signal to test on. A signal generator providing the required signalsis connected to the input of the Repeater. The

Repeater is set to operate at full gain. The signal level is adjusted to the equivalent level to obtain the nominal output
power as declared by the manufacturer. A signal analyser connected to the output is used to measure the EVM value.

10.1.4.2 Procedure

The test hasto be performed in the uplink and the downlink path of the Repeater. The EVM hasto be measured
according to Annex E of TS25.141

10.1.4.2 Stimulus EVM effect

The stimulus signal generator EVM will RSS with the tested repeater EVM. The target for the recorded value is
adjusted accordingly in the test requirements.

10.1.5 Test requirements

In normal conditions as specified in section Error! Refer ence sour ce not found., the Error Vector Magnitude, as
defined in TS25.106, shall not exceed 18,2%.

10.2 Peak code domain error

In this section the procedure for testing the Peak Code Domain Error of Repeaters is defined.
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10.2.1  Definition and applicability

The Peak Code Domain Error is computed by projecting the error vector onto the code domain at a specific spreading
factor. The Code Domain Error for every code in the domain is defined as the ratio of the mean power of the projection
onto that code, to the mean power of the composite reference waveform. Thisratio is expressed in dB. The Peak Code
Domain Error is defined as the maximum value for the Code Domain Error for al codes. The measurement interval is
one power control group (timeslot).

10.2.2 Minimum Requirements
In normal conditions as specified in section Error! Refer ence sour ce not found. the peak code domain error shall not
exceed —35 dB at spreading factor 256 as defined in TS25.106.

10.2.3 Test purpose

To verify that the peak code domain error is within the limit specified in O after the signal passed through the
Repester.

10.2.4 Method of test

10.2.4.1 Initial conditions
Set-up the equipment as shown in annex A.

Thetest is based upon the test for the base station. Test model 3 as described in TS25.141 is used for the definition of
the signal to test on. A signal generator providing the required signalsis connected to the input of the Repeater. The
spreading factor of the signal generator is set to 256. The Repeater is set to operate at full gain. The signal level is
adjusted to the equivalent level to obtain the nominal output power as declared by the manufacturer. A signal analyser
connected to the output is used to measure the peak code domain error value.

10.2.4.2 Procedure

Thetest hasto be performed in the uplink and the downlink path of the Repeater. The peak code domain error as
described in TS25.141 Annex E hasto be measured.

10.2.5 Test requirements

In normal conditions as specified in section Error! Refer ence sour ce not found._the peak code domain error shall not
exceed —33,9 dB at spreading factor 256 as defined in TS25.106.

11 Input intermodulation

Theinput intermodulation is a measure of the capability of the Repeater to inhibit the generation of interference in the
operating band, in the presence of interfering signals on frequencies other than the operating band.

11.1  Definition and applicability

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the
desired channel. Intermodul ation response rejection is a measure of the capability of the Repeater to maintain the
wanted frequency free of internally created interference.

Thistest appliesto Uplink and Downlink path of the Repeater.
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11.2  Minimum Requirements

11.2.1 Mandatory requirement

In normal conditions as specified in section Error! Reference sour ce not found. the intermodulation performance
should be met when the following signals are applied to the Repeater:

Table 11.1: Input intermodulation requirement

f_offset Interfering Signal | Type of signals Measurement
Levels bandwidth
3,5 MHz -40 dBm 2 CW carriers 1 MHz

For the parameters specified in table 11.1, the power in the operating band shall not increase by more than 10 dB at the
output of the Repeater as measured in the centre of the operating band, compared to the level obtained without
interfering signals applied.

11.2.2 Co-location with GSM900 and/or DCS1800

In normal conditions as specified in section Error! Refer ence sour ce not found. the intermodulation performance
should be met when the following signals are applied to the Repeater:

Table 11.2 : Input intermodulation requirements for interfering signals in the GSM900 and DCS1800

bands
Frequency of Interfering Signal | Type of signals Measurement
interfering signals Levels bandwidth
876 - 915 MHz 20 dBm 2 CW carriers 1 MHz
921 - 960 MHz 20 dBm 2 CW carriers 1 MHz
1710 - 1785 MHz 20 dBm 2 CW carriers 1 MHz
1805 - 1880 MHz 20 dBm 2 CW carriers 1 MHz

For the parameters specified in table 11.2, the power in the operating band shall not increase with more than 10 dB at
the output of the repeater as measured in the centre of the operating band, compared to the level obtained without
interfering signals applied.

11.3  Test purpose

The purpose of thistest isto verify that the Repeater meets the intermodul ation characteristics requirements as specified
in TS 25.106, subclause 11.1.

11.4 Method of test

11.4.1 Initial conditions
1. Set the Repeater to maximum gain.

2. Connect two signal generators with a combining circuit or one signal generator with the ability to generate severa
cw carriersto the input.

3. Connect a spectrum analyser to the output of the Repeater. Set the resolution bandwidth to 1 MHz in the centre of
the operating band. Set averaging to 1 second or more.
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11.4.2 Procedure

1. Adjust the frequency of the input signals so that the lowest order intermodulation product is positioned in the centre
of the operating band, according to section O.

2. Take the measurement of the rise of the output signal.

3. Repeat the measurement for the opposite path of the Repeater.

11.5 Testrequirements

11.5.1 Mandatory requirement

In normal conditions as specified in section Error! Refer ence sour ce not found._the intermodul ation performance
should be met when the following signals are applied to the Repeater:

Table 11.1 : Input intermodulation requirement

f offset Interfering Signal | Type of signals Measurement
Levels bandwidth
3,5 MHz -40 dBm 2 CW carriers 1 MHz

For the parameters specified in table 11.1, the power in the operating band shall not increase by more than 11,2 dB at
the output of the Repeater as measured in the centre of the operating band, compared to the level obtained without
interfering signals applied.

11.5.2 Co-location with GSM900 and/or DCS1800

In normal conditions as specified in section Error! Refer ence sour ce not found._the intermodul ation performance
should be met when the following signals are applied to the Repeater:

Table 11.2 : Input intermodulation requirements for interfering signals in the GSM900 and DCS1800

bands
Frequency of Interfering Signal | Type of signals Measurement
interfering signals Levels bandwidth
876 - 915 MHz 20 dBm 2 CW carriers 1 MHz
921 - 960 MHz 20 dBm 2 CW carriers 1 MHz
1710-1785 MHz 20 dBm 2 CW carriers 1 MHz
1805 - 1880 MHz 20 dBm 2 CW carriers 1 MHz

For the parameters specified in table 11.2, the power in the operating band shall not increase with more than 11,2 dB at
the output of the repeater as measured in the centre of the operating band, compared to the level obtained without
interfering signals applied.
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Annex A (informative):
Repeater measurement system set-up

Example of measurement system set-ups are attached below as an informative annex.

A.1  Maximum output power

Power meter WCDMA
or < Repeater [« Signal
equivalent under test Generator

Figure A.1: Measuring system set-up for maximum output power.

Note that a repeater is a bi-directional device. The signal generator may need protection.

A.2  Frequency stability

Frequency CW Signal

counter Repedter < Generator
under test

Figure A.2: Measurement system set-up for RF frequency stability.

Note that a repeater is a bi-directional device. The signal generator may need protection.
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A.3  Out of band gain

ectrum -30 dB -30 dB CW Signal
%al:r)lal r 94— precision Repeater 4 precison Generagtor
y% attenuetor Urder test attenuetor

Figure A.3: Measuring system set-up for out of band gain.

A.4  Unwanted emission: Spectrum emission mask

Spectrum 5MHz WCDMA
anelyser  |° Repeater channe [} Gignal
under test filter
Generator

Figure A.4: Measuring system Set-up for unwanted emission: spectrum emission mask.

Note that a repeater is a bi-directional device. The signal generator may need protection.

A.5 Unwanted emission: Spurious emission

Spectrum 5MHz WCDMA
analyser  |¢ Repester chane [ | Signal
under test filter
Generator

Figure A.5: Measuring system set-up for unwanted emission: spurious emission.

Note that a repeater is a bi-directional device. The signal generator may need protection.
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A.6  Modulation Accuracy: Error Vector Magnitude

Signal WCDMA
analyser B Rrgpeaitert « Signal
under tes Generator

Figure A.6: Measuring system set-up for modulation accuracy: error vector magnitude.

Note that a repeater is a bi-directional device. The signal generator may need protection.

A.7  Modulation Accuracy: Peak Code Domain Error

Signal WCDMA
analyser B Rrgpeaitert « Signal
under tes Generator

Figure A.7: Measuring system set-up for modulation accuracy: peak code domain error.

Note that a repeater is a bi-directional device. The signal generator may need protection.

Annex B (informative):
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 in subclause 5.2. 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 Reguirements, and the formula used for thisrelaxation is given in table B.1.
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Table 0.1: Derivation of Test Requierments

Clause Title Minimum Requirement in Test Test Requirement in
number TS 25.106FS-25-104 Tolerance TS 25.143FS-25-341
(T
0 6.1 Maximum output | In normal conditions 0,7 dB Formula:
power Table 6.1 Upper limit + TT
Lower limit - TT
In normal conditions _refer to
Table 6.3
In extreme conditions In extreme conditions refer to
Tabel 6.2 Table 6.4
0 9.1 Spectrum Tables 9.1,9.2,9.3and 9.4: | [1,5]dB Formula:
emission mask “Maximum level” = X dB Maximum level + TT
Refer to tables 9.5, 9.6, 9.7 and
9.8
7 Frequency stability 7.1 minimum requirement 12 Hz Formula:
Relative error + TT
Refer to 7.5 Test requirements
8 Out of Band Gain Table 8.1: Out of band gain [0,5] dB Formula:
limits Maximum level + TT
Refer to table 8.2
9.2 Spurious emissions Tables 9.5, t0 9.15 [0 dB]
10.1 Error Vector 10.1.1 Minimum requirement | [0] % Formula:
Magnitude RSS Simulus EVM and
Repeater EVM to get target
EVM
Refer to 10.1.5 Test
requirements
10.2 Peak code domain 10.2.1 Minimum requirement | [1,1 dB] Formula:
error Maximum error + TT
Refer to 10.2.5 Test
requirements
11 Input 11.5 Test requirements, and | [1,2 dB] Maximum in-band power

intermodulation

Tables 11.1 and 11.2

increase + TT

Refer to 11.5 Test
requirements.
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