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3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

BTS
Base Transciever Station
CW
Continous Wave (unmodulated signal)
EVM
Error Vector Magnitude

FDD
Frequency Division Duplex

FFS
For Further Study

IMT2000
International Mobile Telecommunication-2000

ITU
International Telecommunication Union

MS
Mobile Station

RF
Radio Frequency

TDD
Time Division Duplex

UARFCN
UTRA Absolute Radio Frequency Channel Number

UMTS
Universal Mobile Telecommunication System

UTRA
Universal Terrestrial Radio Access

WCDMA
Wide band Code Division Multiple Access
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5.1.2
Measurements of Repeater

Table 5.1: Maximum Test System Uncertainty

	Subclause
	Maximun Test System Uncertainty
	Range over which Test System Uncertainty Appies

	6.1 Maximum output power
	(0,7 dB
	

	7 Frequency error
	±12 Hz
	Measurement results of ( 500 Hz

	8 Out of band gain
	±0,5 dB

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

	9.1 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 shall be minimum 10 dB below that of a Base Station according toTS25.141
	

	9.2 Spurious emissions
	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
f  2,2 GHz
±1,5 dB;
2,2 GHz < 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 toTS25.141
	

	10.1 Error vector magnitude
	± 2,5 % (single code applied)

(±2,5 % measurement error for single 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.)
	Measurement results from 12,5% to 22,5% at signal power = P_max – 3dB to P_max – 18 dB

	10.2 Peak code domain error
	± 1,1dB 

Formula: RSS measurement error and impedance mismatch error 

(using ±1,0 dB measurement error and ±0,5 dB impedance mismatch error (stimulus side) assuming 14 dB return loss)
	Measurement results from – 36 dB to – 30 dB, at signal power = P_max – 3 dB to P_max – 18 dB

	11 Input intermodulation Characteristics
	±1,2 dB

Formula: RSS CW1 level error, 2 x CW2 level error, and measurement error (using all errrors = ±0,5 dB)
	


5.2
Repeater test tolerances (informative)

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

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.)

Table 5.2: Test Tolerance

	Subclause
	Test Tolerance
	Notes

	6.1 Maximum output power
	0,7 dB
	

	9.1 Spectrum emission mask
	1,5 dB
	

	9.2 Spurious emissions
	0 dB
	

	7 Frequency error
	12 Hz
	

	10.1 Error vector magnitude
	0 %
	Target value is shifted due to stimulus EVM

	10.2 Peak code domain error
	1,1 dB
	

	8 Out of band gain
	0,5dB
	

	11 Input intermodulation Characteristics
	1,2dB
	


==================================================================================

5.6
Regional requirements

Some requirements in TS 25.143 may only apply in certain regions. Table 5.4 lists all requirements that may be applied differently in different regions.

Table 5.4: List of regional requirements

	Sub-clause number
	Requirement
	Comments

	4.1
	Frequency bands
	Some bands may be applied regionally.

	4.2
	Up-link to down-link frequency Separation
	The requirement is applied according to what frequency bands in Clause 4.2 that are supported by the Repeater.

	6.1
	Maximum output power
	In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the ranges of conditions defined as normal.

	9.1.2
	Spectrum emission mask
	The mask specified may be mandatory in certain regions. In other regions this mask may not be applied.

	9.2.2.1
	Spurious emissions (Category A)
	These requirements shall be met in cases where Category A limits for spurious emissions, as defined in ITU-R Recommendation SM.329-8 [4], are applied.

	9.2.2.2
	Spurious emissions (Category B)
	These requirements shall be met in cases where Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329-8 [4], are applied.

	9.2.2.3
	Spurious emissions: Co-location with UTRA FDD
	This requirement may be applied for the protection of UTRA FDD BS receivers when UTRA FDD BS and UTRA FDD Repeaters are co-located.

	9.2.2.4.1
	Spurious emissions: Co-existence with GSM 900 –Operation in the same geographic area
	This requirement may be applied for the protection of GSM 900 MS in geographic areas in which both GSM 900 and UTRA FDD Repeaters are deployed.

	9.2.2.4.2
	Spurious emissions: Co-existence with GSM 900 ‑
Co-location
	This requirement may be applied for the protection of GSM 900 BTS receivers when GSM 900 BTS and UTRA FDD Repeaters are co-located.

	9.2.2.5.1
	Spurious emissions: Co-existence with DCS 1800 –Operation in the same geographic area
	This requirement may be applied for the protection of DCS 1800 MS in geographic areas in which both DCS 1800 and UTRA FDD Repeaters are deployed.

	9.2.2.5.2
	Spurious emissions: Co-existence with DCS 1800 ‑
Co-location
	This requirement may be applied for the protection of DCS 1800 BTS receivers when DCS 1800 BTS and UTRA FDD Repeaters are co-located.

	9.2.2.6
	Spurious emissions: Co-existence with PHS
	This requirement may be applied for the protection of PHS in geographic areas in which both PHS and UTRA FDD Repeaters are deployed.

	9.2.2.7.1
	Spurious emissions: Co-existence with UTRA TDD–Operation in the same geographic area
	This requirement may be applied for the protection of UTRA UE in geographic areas in which both UTRA TDD BS and UTRA FDD Repeaters are deployed.

	9.2.2.7.2
	Spurious emissions: Co-existence with UTRA TDD ‑
Co-location
	This requirement may be applied for the protection of UTRA TDD BS receivers when UTRA TDD BS and UTRA FDD Repeaters are co-located.

	11.2
	Input intermodulation: Co-existence with GSM 900 and/or DCS 1800
	The requirement may be applied when GSM 900 BTS and/or DCS 1800 BTS and UTRA-FDD Repeaters are co-located.


9.1.2
Minimum Requirements
For regions where this clause applies, the requirement shall be met by a repeater's RF-signal output at maximum gain with WCDMA signals in the operating band of the Repeater, at levels that produce the maximum rated output power per channel. In normal conditions as specified in section 5.4.1. emissions shall not exceed the maximum level specified in Table 9.1, Table 9.2, Table 9.3, and Table 9.4 for the appropriate Repeater maximum output power, in the frequency range from (f  = 2,5 MHz to f_offsetmax from the 5 MHz channel, where:

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

-
f_offsetmax is either 12,5 MHz or the offset to the UTRA band edge at both up- and down-link as defined in section 4.1, whichever is the 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.

==================================================================================

9.2
Spurious emissions

9.2.1
Definition and applicability

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. This is measured at the Repeater output port.

The requirements of either subclause 0 or subclause 0 shall apply whatever the type of Repeater considered (one or several operating bands). It applies for all configurations foreseen by the manufacturer’s specification.

Either requirement applies at frequencies within the specified frequency ranges that are more than 12,5 MHz below the centre frequency of the first 5 MHz channel or more than 12,5 MHz above the centre frequency of the last 5 MHz channel in the operating band.

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

9.2.2
Minimum Requirements

In normal conditions as specified in section 5.4.1 the following requirements shall be met.
9.2.2.1
Spurious emission (Category A)

The following requirements shall be met in cases where Category A limits for spurious emissions, as defined in ITU-R Recommendation SM.329-8 [4], are applied.

At maximum Repeater gain, with WCDMA signals in the operating band of the Repeater, at levels that produce the maximum rated output power per channel, the power of any spurious emission shall not exceed the limits specified in Table 9.9.

When the power in all channels is increased by 10 dB the requirements shall still be met.

The measurements shall apply both with or without an input signal applied.

NOTE 1:
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 9.9: Up-link and down-link: General spurious emissions limits, Category A

	Band
	Maximum level
	Measurement Bandwidth
	Note

	9kHz – 150kHz
	-13 dBm
	1 kHz 
	Bandwidth as in ITU-R SM.329-8 [4], s4.1

	150kHz – 30MHz
	
	10 kHz 
	Bandwidth as in ITU-R SM.329-8 [4], s4.1

	30MHz – 1GHz
	
	100 kHz
	Bandwidth as in ITU-R SM.329-8 [4], s4.1

	1GHz – 12,75 GHz
	
	1 MHz
	Upper frequency as in ITU-R SM.329-8 [4], s2.6


9.2.2.2
Minimum requirement (Category B)

The following requirements shall be met in cases where Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329-8 [4], are applied.

At maximum Repeater gain, with WCDMA signals in the operating band of the Repeater, at levels that produce the maximum rated power output per channel, the power of any spurious emission shall not exceed the limits specified in Table 9.10 and Table 9.11 for the down- and up-link, respectively.

When the power in all channels is increased by 10 dB the requirements shall still be met.

The measurements shall apply both with or without an input signal applied.

NOTE 1:
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 9.10: Down-link: General spurious emissions limits, Category B

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	9kHz ( 150kHz
	-36 dBm
	1 kHz 
	Bandwidth as in ITU-R SM.329-8 [4], s4.1

	150kHz ( 30MHz
	- 36 dBm
	10 kHz 
	Bandwidth as in ITU-R SM.329-8 [4], s4.1

	30MHz ( 1GHz
	-36 dBm
	100 kHz
	Bandwidth as in ITU-R SM.329-8 [4], s4.1

	1GHz 

(
Fc1 - 60 MHz or 2100 MHz
whichever is the higher
	-30 dBm
	1 MHz
	Bandwidth as in ITU-R SM.329-8 [4], s4.1

	Fc1 – 60 MHz or 2100 MHz
whichever is the higher

(
Fc1 – 50 MHz or 2100 MHz
whichever is the higher
	-25 dBm
	1 MHz
	Specification in accordance with ITU-R SM.329-8 [4], s4.1

	Fc1 – 50 MHz or 2100 MHz
whichever is the higher

(
Fc2 + 50 MHz or 2180 MHz
whichever is the lower
	-15 dBm
	1 MHz
	Specification in accordance with ITU-R SM.329-8 [4], s4.1

	Fc2 + 50 MHz or 2180 MHz
whichever is the lower

(
Fc2 + 60 MHz or 2180 MHz
whichever is the lower
	-25 dBm
	1 MHz
	Specification in accordance with ITU-R SM.329-8 [4], s4.1

	Fc2 + 60 MHz or 2180 MHz
whichever is the lower

( 

12,75 GHz
	-30 dBm
	1 MHz
	Bandwidth as in ITU-R SM.329-8 [4], s4.1. Upper frequency as in ITU-R SM.329-8 [4], s2.6


Table 9.11: Up-link: General spurious emissions limits, Category B

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	9kHz ( 150kHz
	-36 dBm
	1 kHz 
	Bandwidth as in ITU-R SM.329-8 [4], s4.1

	150kHz ( 30MHz
	- 36 dBm
	10 kHz 
	Bandwidth as in ITU-R SM.329-8 [4], s4.1

	30MHz ( 1GHz
	-36 dBm
	100 kHz
	Bandwidth as in ITU-R SM.329-8 [4], s4.1

	1GHz 

(
Fc1 - 60 MHz or 1910 MHz
whichever is the higher
	-30 dBm
	1 MHz
	Bandwidth as in ITU-R SM.329-8 [4], s4.1

	Fc1 – 60 MHz or 1910 MHz
whichever is the higher

(
Fc1 – 50 MHz or 1910 MHz
whichever is the higher
	-25 dBm
	1 MHz
	Specification in accordance with ITU-R SM.329-8 [4], s4.1

	Fc1 – 50 MHz or 1910 MHz
whichever is the higher

(
Fc2 + 50 MHz or 1990 MHz
whichever is the lower
	-15 dBm
	1 MHz
	Specification in accordance with ITU-R SM.329-8 [4], s4.1

	Fc2 + 50 MHz or 1990 MHz
whichever is the lower

(
Fc2 + 60 MHz or 1990 MHz
whichever is the lower
	-25 dBm
	1 MHz
	Specification in accordance with ITU-R SM.329-8 [4], s4.1

	Fc2 + 60 MHz or 1990 MHz
whichever is the lower

( 

12,75 GHz
	-30 dBm
	1 MHz
	Bandwidth as in ITU-R SM.329-8 [4], s4.1. Upper frequency as in ITU-R SM.329-8 [4], s2.6


Fc1: Centre frequency of emission of the first 5 MHz channel in an operating band.

Fc2: Centre frequency of emission of the last 5 MHz channel in an operating band.

=====================================================================================

9.2.2.3.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 9.12: UTRA Repeater Spurious emissions limits for protection of co-located UTRA FDD BS receiver

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	1920 ‑ 1980MHz 

For operation in Frequency Bands defined  in sub-clause 4.2(a)
	-96 dBm
	100 kHz
	

	1850-1910 MHz

For operation in Frequency Bands defined in sub-clause 4.2(b)
	-96 dBm
	100kHz
	


9.2.2.4.1.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 9.13: UTRA Repeater Spurious emissions limits in geographic coverage area of GSM 900 MS receiver

=====================================================================================

9.2.2.4.2.1
Minimum requirement

The power of any spurious emission shall not exceed:

Table 9.14: UTRA Repeater Spurious emissions limits for Repeater co-located with GSM 900 BTS receiver

=====================================================================================

9.2.2.5.1.1
Minimum requirement

The power of any spurious emission shall not exceed:

Table 9.15: UTRA Repeater Spurious emissions limits in geographic coverage area of DCS 1800 MS receiver

=====================================================================================

9.2.2.5.2.1
Minimum requirement

The power of any spurious emission shall not exceed:

Table 9.16: UTRA Repeater Spurious emissions limits for Repeater co-located with DCS 1800 BTS

=====================================================================================

9.2.2.6.1
Minimum requirement

The power of any spurious emission shall not exceed:

Table 9.17: UTRA Repeater Spurious emissions limits for in geographic coverage area of PHS

=====================================================================================

9.2.2.7.1.1
Minimum requirement

The power of any spurious emission shall not exceed:

Table 9.18: UTRA Repeater Spurious emissions limits in geographic coverage area of UTRA-TDD

=====================================================================================

9.2.2.7.2.1
Minimum requirement

The power of any spurious emission shall not exceed:

Table 9.19: UTRA Repeater Spurious emissions limits for protection of co-located UTRA TDD BS receiver

=====================================================================================

11.2.1
General requirement

In normal conditions as specified in section 5.4.1 the intermodulation performance should be met when the following signals are applied to the Repeater:

Table 11.1 : General input intermodulation requirement

	f_offset
	Interfering Signal Levels
	Type of signals
	Measurement 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.

=====================================================================================

11.4
Method of test

11.4.1
Initial conditions

1. 
Set-up the equipment as shown in annex A.
2.
Set the Repeater to maximum gain.

3.
Connect two signal generators with a combining circuit or one signal generator with the ability to generate several CW carriers to the input. Set averaging to 1 second.

4.
Connect a spectrum analyser to the output of the Repeater. Set the resolution bandwidth to 1 MHz in the centre of the operating band.

11.4.2
Procedure

1.
Adjust the frequency of the input signals, either blow or above the operating band, so that the lowest order intermodulation product is positioned in the centre of the operating band, according to subclause 11.2.

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

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

=====================================================================================

11.5.1
General requirement

In normal conditions as specified in section 5.4.1 the intermodulation performance should be met when the following signals are applied to the Repeater:

Table 11.3: General input intermodulation requirement

	f_offset
	Interfering Signal Levels
	Type of signals
	Measurement bandwidth

	3,5 MHz
	-40 dBm
	2 CW carriers
	1 MHz


For the parameters specified in table 11.3, 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.

A.8
Input intermodulation
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Figure A.8: Measuring system set-up for input intermodulation.

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 Requirements, and the formula used for this relaxation is given in table B.1.
Table B.1: Derivation of Test Requierments

	Clause number
	Title
	Minimum Requirement in TS 25.106
	Test Tolerance
(TT)
	Test Requirement in TS 25.143

	6.1
	Maximum output power
	In normal conditions Table 6.1
	0,7 dB
	Formula:

Upper limit + TT

Lower limit  - TT

In normal conditions refer to Table 6.3

	
	
	In extreme conditions Tabel 6.2
	
	In extreme conditions refer to Table 6.4

	9.1
	Spectrum emission mask
	Tables 9.1, 9.2, 9.3 and 9.4:

“Maximum level” = X dB
	1,5 dB
	Formula:

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 limits
	0,5 dB
	Formula:

Maximum level + TT

Refer to table 8.2

	9.2
	Spurious emissions
	Tables 9.5, to 9.15
	0 dB
	

	10.1
	Error Vector Magnitude
	10.1.1 Minimum requirement
	0 %
	Formula:

RSS Simulus EVM and Repeater EVM to get target EVM

Refer to 10.1.5 Test requirements

	10.2
	Peak code domain error
	10.2.1 Minimum requirement
	1,1 dB
	Formula:

Maximum error + TT

Refer to 10.2.5 Test requirements


Annex C (informative): 
Acceptable uncertainty of Test Equipment

This informative annex specifies the critical parameters of the components of an overall Test System (e.g. signal generators, signal analysers etc.) which are necessary when assembling a Test System which complies with subclause5.1 Acceptable uncertainty of Test System. These Test Equipment parameters are fundamental to the accuracy of the oveall Test System and are unlikely to be improved upon through System Calibration.

Table C.1: Equipment accuracy

	Test
	Equipment accuracy
	Test condition

	6.1 Maximum output power
	Not critical
	

	9.1 Spectrum emission mask
	Not critical
	

	9.2 Spurious emissions
	Not critical
	

	11 Input intermodulation (interferer requirement)
	Not critical
	

	7 Frequency error
	±10 Hz + timebase = 12 Hz
	Range 0 to 500 Hz. (This is to allow for UE range that at 0,1 PPM is larger than BTS).

	10.1 Error vector magnitude
	±2,5 % (for single code)
	P_Max-3 to P_Max – 18 dB 
Applies for reading from 10% to 25%.

	10.2 Peak code domain error
	
	

	8 Out of band gain
	
	

	11 Input intermodulation Characteristics
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