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9
Unwanted emission

Unwanted emissions consist of out-of-band emissions and spurious emissions [4]. Out of band emissions are unwanted emissions immediately outside the pass band bandwidth resulting from the modulation process and non-linearity in the transmitter, but excluding spurious emissions. 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. 

The out-of-band emissions requirement for repeater is specified both in terms operating band unwanted emissions and protection of the BS receiver in the operating band. The Operating band unwanted emissions define all unwanted emissions in the repeater operating band plus the frequency ranges 10 MHz above and 10 MHz below that band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.
9.1
Out of band emission

9.1.1
Void

9.1.2
Operating band unwanted emissions
9.1.2.1
Definitions and applicability
Operating band unwanted emissions comprise an emission mask applied outside the repeater passband and a general requirement applied outside the mask but inside the frequency range of the operating band unwanted emissions.

The general operating band unwanted emissions limits are given in table 9.0.

 Table 9.0: General operating band unwanted emissions requirements
	Frequency range of operating band
	Category A
	Category B
	Measurement bandwidth
	Notes

	( 1 GHz
	-13 dBm
	-16 dBm
	100 kHz 
	1,2

	( 1 GHz 
	-13 dBm
	-15 dBm
	1 MHz 
	2,3


NOTE 1:
Bandwidth as in ITU-R Recommendation SM.329 [4], s4.1

NOTE 2:
Limit based on ITU-R Recommendation SM.329 [4], s4.3 and Annex 7

NOTE 3:
Bandwidth as in ITU-R Recommendation SM.329 [4], s4.1. Upper frequency as in ITU-R SM.329 [4], s2.5 table 1
The masks defined in Table 9.1, Table 9.2, Table 9.3, and Table 9.4 below may be mandatory in certain regions. In other regions this mask may not be applied.
9.1.2.2
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 pass 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 max from the 5 MHz channel, where:

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

-
f_offsetmax is 12,5 MHz.

-
(f max is equal to f_offsetmax minus half of the bandwidth of the measurement filter.

If the pass band corresponds to two or more consecutive nominal 5 MHz channels, the requirement shall be met with any combination of two de-correlated WCDMA modulated signals of equal power in the repeaters pass band.

To select the table of the maximum level for the spectrum emission mask test, use the maximum output power as defined in subclause 3.1 Definition. If one channel is used for the spectrum emission mask test use this power for the selection. If two channels are used for the spectrum emission mask test use the power of one of these.
Table 9.1: Emission mask values, maximum output power P ( 43 dBm
	Frequency offset of measurement filter -3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement Band I, II, III, IV, V, VII, VIII, X
	Additional Requirements Band II, IV, V, X (Note 1)
	Measurement bandwidth

	2,5 MHz ( (f < 2,7 MHz
	2,515MHz ( f_offset < 2,715MHz 
	-14 dBm
	-15 dBm
	30 kHz 

	2,7 MHz ( (f < 3,5 MHz
	2,715MHz ( f_offset < 3,515MHz
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	-15 dBm
	30 kHz 

	
	3,515MHz ( f_offset < 4,0MHz 
	-26 dBm
	NA
	30 kHz 

	3,5 MHz ( (f < 7,5 MHz
	4,0 MHz ( f_offset < 8,0MHz
	-13 dBm
	-13 dBm
	1 MHz 

	7,5 MHz ( (f ( f max
	8,0 MHz ( f_offset < f_offsetmax 
	-13 dBm
	-13 dBm
	1 MHz 


Table 9.2: Emission mask values, maximum output power 39 ( P < 43 dBm
	Frequency offset of measurement filter -3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement Band I, II, III, IV, V, VII, VIII, X
	Additional Requirements Band II, IV, V, X (Note 1)
	Measurement bandwidth

	2,5 MHz ( (f < 2,7 MHz
	2,515MHz ( f_offset < 2,715MHz 
	-14 dBm
	-15 dBm
	30 kHz 

	2,7 MHz ( (f < 3,5 MHz
	2,715MHz ( f_offset < 3,515MHz
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	-15 dBm
	30 kHz 

	
	3,515MHz ( f_offset < 4,0MHz 
	-26 dBm
	NA
	30 kHz 

	3,5 MHz ( (f < 7,5 MHz
	4,0 MHz ( f_offset < 8,0MHz
	-13 dBm
	-13 dBm
	1 MHz 

	7,5 MHz ( (f ( f max
	8,0MHz ( f_offset < f_offsetmax 
	P – 56 dB
	-13 dBm
	1 MHz 


Table 9.3: Emission mask values, maximum output power 31 ( P < 39 dBm
	Frequency offset of measurement filter -3dB point,(f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement Band I, II, III, IV, V, VII, VIII, X
	Additional Requirements Band II, IV, V, X (Note 1)
	Measurement bandwidth

	2,5 MHz ( (f < 2,7 MHz
	2,515MHz ( f_offset < 2,715MHz 
	P – 53 dB
	-15 dBm
	30 kHz 

	2,7 MHz ( (f < 3,5 MHz
	2,715MHz ( f_offset < 3,515MHz
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	-15 dBm
	30 kHz 

	
	3,515MHz ( f_offset < 4,0MHz 
	P – 65 dB
	NA
	30 kHz 

	3,5 MHz ( (f < 7,5 MHz
	4,0 MHz ( f_offset < 8,0MHz
	P – 52 dB
	-13 dBm
	1 MHz 

	7,5 MHz ( (f ( f max
	8,0MHz ( f_offset < f_offsetmax 
	P – 56 dB
	-13 dBm
	1 MHz 


Table 9.4: Emission mask values, maximum output power P < 31 dBm
	Frequency offset of measurement filter -3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement Band I, II, III, IV, V, VII, VIII, X
	Measurement bandwidth

	2,5 MHz ( (f < 2,7 MHz
	2,515MHz ( f_offset < 2,715MHz 
	-22 dBm
	30 kHz 

	2,7 MHz ( (f < 3,5 MHz
	2,715MHz ( f_offset < 3,515MHz
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	30 kHz 

	
	3,515MHz ( f_offset < 4,0MHz 
	-34 dBm
	30 kHz 

	3,5 MHz ( (f < 7,5 MHz
	4,0 MHz ( f_offset < 8,0MHz
	-21 dBm
	1 MHz 

	7,5 MHz ( (f ( f max
	8,0MHz ( f_offset < f_offsetmax 
	-25 dBm
	1 MHz 


Note for Tables 9.1, 9.2, 9.3 & 9.4:

NOTE 1
The minimum requirement for operation in band II, IV, V, and X is the lower power of the minimum requirement for band I, II, III, IV, V, and X and the additional requirement for band II, IV, V, and X.

9.1.2.3
Test purpose

The purpose of this test is to verify that the Repeater meet the spectrum emission requirements as specified in TS 25.106.
9.1.2.4
Method of test

9.1.2.4.1
Initial conditions

A measurement set‑up is shown in annex A.

1)
Connect a signal generator to the input port of the Repeater for tests of repeaters with a pass band corresponding to one 5 MHz channel. If the pass 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 several WCDMA carriers is connected to the input. The signals shall be de-correlated as described in TS25.141 [11],  clause 6.1.1.6.3
2)
Measurements with an offset from the carrier centre frequency between 2,515 MHz and 4,0 MHz shall use a 30 kHz measurement bandwidth. 

3)
Measurements with an offset from the carrier centre frequency between 4,0 MHz and ((fmax – 500 kHz) shall use a 1 MHz measurement bandwidth. The 1MHz measurement bandwidth may be calculated by integrating multiple 50 kHz or narrower filter measurements.

4)
Detection mode: True RMS.

9.1.2.4.2
Procedures

1)
Set the Repeater to maximum gain.

2)
Set the signal 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 value 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 value does not exceed the specified value.


6)
If the pass band corresponds to more than two consecutive nominal 5 MHz channels, repeat step 2) to 5) with any combination of two WCDMA modulated signals of equal power in the repeaters pass band.
7)
Switch of the signal generator.

8)
Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the specified value.
9.1.2.5
Test requirements

The measurement result of step 3 and 5 of 9.1.4.2 shall not exceed the maximum level specified in tables 9.5 to 9.8 for the appropriate Repeater maximum output power. 

9.1.3
Protection of BS receiver in the operating band

This requirement shall be applied for the protection of UTRA-FDD BS receivers in geographic areas in which UTRA-FDD Repeater and UTRA-FDD BS are deployed. 
The requirement applies at frequencies that are more than 10 MHz below or more than 10 MHz above the repeater pass band.

9.1.3.1
Minimum Requirement
This requirement applies to the uplink of the repeater, at maximum gain.

In the up-link direction of the Repeater the power of any spurious emission shall not exceed:

Table 9.11A: Uplink operating band unwanted emission limits for protection of UTRA FDD BS receiver.
	Maximum Level
	Measurement Bandwidth
	Note

	-53 dBm
	100 kHz
	


NOTE 1:
These requirements in Table 9.11A for the up link direction of the Repeater reflect what can be achieved with present state of the art technology and are based on a coupling loss of 73 dB between a Repeater and a UTRA FDD BS receiver.

NOTE 2:
The requirements shall be reconsidered when the state of the art technology progresses.

NOTE 3:
The protection of R-GSM is for further study.

=======Unaltered text omitted========

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 9.2.2.1 or subclause 9.2.2.2 shall apply whatever the type of Repeater considered (one or several pass bands). It applies for all configurations foreseen by the manufacturer’s specification.

The spurious emission limits apply from 9 kHz to 12.75 GHz, 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 9.17 that apply also closer than 10 MHz from repeaters 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 [4], are applied.

At maximum Repeater gain, with WCDMA signals in the pass 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 requirement shall apply both with or without an input signal applied.

NOTE 1:
If the pass band corresponds to two or more consecutive nominal 5 MHz channels, the requirement shall be met with any combination of two de-correlated WCDMA modulated signals of equal power in the repeaters pass band.

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

	Band
	Maximum level
	Measurement Bandwidth
	Notes

	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

	NOTE 1:
Bandwidth as in ITU-R SM.329 [4], s4.1

NOTE 2:
Upper frequency as in ITU-R SM.329 [4], s2.5 table 1


9.2.2.2
Spurious emission (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 [4], are applied.

At maximum Repeater gain, with WCDMA signals in the pass 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 Tables 9.10 and 9.10A depending on the declared operating band for the down- and up-link.

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

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

NOTE 1:
If the pass band corresponds to two or more consecutive nominal 5 MHz channels, the requirement shall be met with any combination of two de-correlated WCDMA modulated signals of equal power in the repeaters pass band.

Table 9.10: General spurious emissions limits (Category B)

	Band
	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

	NOTE 1:
Bandwidth as in ITU-R Recommendation SM.329 [4], s4.1

NOTE 2:
Bandwidth as in ITU-R Recommendation SM.329 [4], s4.1. Upper frequency as in ITU-R SM.329 [4], s2.5 table 1

	




=======Unaltered text omitted========
9.2.3
Test purpose

This test measure conducted spurious emission from the Repeater transmitter antenna connector, while the Repeater is in operation. 

9.2.4
Method of test

9.2.4.1
Initial conditions

A measurement set‑up is shown in annex A.

1)
Connect a signal generator to the input port of the Repeater for tests of repeaters with apass band corresponding to one 5 MHz channel. If the pass 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 several WCDMA carriers is connected to the input. The signals shall be de-correlated as described in TS25.141 [11], clause 6.1.1.6.3.
2)
Detection mode: True RMS.

9.2.4.2
Procedures

1)
Set the Repeater to maximum gain.

2)
Set the signal 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)
The detecting device shall be configured with a measurement bandwidth as stated in the tables.

4)
Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the specified value.

5)
Increase the input power with 10 dB compare to the level obtained in step 2.
6)
Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the specified value.
7)
If the pass band corresponds to more than two consecutive nominal 5 MHz channels, repeat step 2) to 6) with any combination of two WCDMA modulated signals of equal power in the repeaters pass band.
8)
Switch of the signal generator.
9)
Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the specified value.
9.2.5
Test requirements

In all measurements, the requirements according to subclause 9.2.2 shall be fulfilled.
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