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1 Introduction

This document contains suggested changes to the UTRA repeater conformance specification covering the section on unwanted emission.

2 Discussions

The proposed text changes to the conformance specification are given in section 3 and are to a large extent copied from the corresponding BS specification.

The major difference is the notes covering the test cases of band selective repeaters with an operating band larger than 10 MHz, where a note have been introduced stating: 

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.

The rational behind this note was also discussed at the last WG4 meeting (c.f. R4-000586). The note has since then been modified to cover all different combinations of two carriers.

3 Proposed Text Changes to TS 25.143 v0.0.2









6.3
Unwanted emission

This section applies only to UTRA/FDD repeaters.
6.3.1
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:
This subclause may be mandatory in certain regions. In other regions this mask may not be applied.
6.3.1.1
Definitions and applicability
The mask defined in Tables 6.x to 6.x below may be mandatory in certain regions. In other regions this mask may not be applied.
6.3.1.2
Conformance 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. Emissions shall not exceed the maximum level specified in Tables 6.x to 6.x 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 5.1, whichever is the greater.

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 6.x: Spectrum 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
Maximum level 
Measurement bandwidth

2.5 ( (f < 2.7 MHz
2.515MHz  ( f_offset < 2.715MHz  
-14 dBm
30 kHz 

2.7 ( (f < 3.5 MHz
2.715MHz  ( f_offset < 3.515MHz
- 14 – 15((f_offset- 2.715) dBm
30 kHz 


3.515MHz  ( f_offset < 4.0MHz 
-26 dBm
30 kHz 

3.5 ( (f < 7.5 MHz
4.0 MHz  ( f_offset < 8.0MHz
-13 dBm
1 MHz 

7.5 ( (f MHz
8.0 MHz  ( f_offset < f_offsetmax 
-13 dBm
1 MHz 

Table 6.x: Spectrum 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
Maximum level
Measurement bandwidth

2.5 ( (f < 2.7 MHz
2.515MHz  ( f_offset < 2.715MHz  
-14 dBm
30 kHz 

2.7 ( (f < 3.5 MHz
2.715MHz  ( f_offset < 3.515MHz
-14 – 15((f_offset - 2.715) dBm
30 kHz 


3.515MHz  ( f_offset < 4.0MHz 
-26 dBm
30 kHz 

3.5 ( (f < 7.5 MHz
4.0 MHz  ( f_offset < 8.0MHz
-13 dBm
1 MHz 

7.5 ( (f MHz
8.0MHz  ( f_offset < f_offsetmax 
P - 56 dBm
1 MHz 

Table 6.x: Spectrum 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
Maximum level
Measurement bandwidth

2.5 ( (f < 2.7 MHz
2.515MHz  ( f_offset < 2.715MHz  
P - 53 dBm
30 kHz 

2.7 ( (f < 3.5 MHz
2.715MHz  ( f_offset < 3.515MHz
P – 53 – 15((f_offset – 2.715) dBm
30 kHz 


3.515MHz  ( f_offset < 4.0MHz 
P - 65 dBm
30 kHz 

3.5 ( (f < 7.5 MHz
4.0  MHz  ( f_offset < 8.0MHz
P - 52 dBm
1 MHz 

7.5 ( (f MHz
8.0MHz  ( f_offset < f_offsetmax 
P - 56 dBm
1 MHz 

Table 6.x: Spectrum 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
Maximum level
Measurement bandwidth

2.5 ( (f < 2.7 MHz
2.515MHz  ( f_offset < 2.715MHz  
-22 dBm
30 kHz 

2.7 ( (f < 3.5 MHz
2.715MHz  ( f_offset < 3.515MHz
-22 – 15((f_offset - 2.715) dBm
30 kHz 


3.515MHz  ( f_offset < 4.0MHz 
-34 dBm
30 kHz 

3.5 ( (f < 7.5 MHz
4.0 MHz  ( f_offset < 8.0MHz
-21 dBm
1 MHz 

7.5 ( (f MHz
8.0MHz  ( f_offset < f_offsetmax 
-25 dBm
1 MHz 

6.3.1.3
Test purpose

The purpose of this test is to verify that the Repeater meet the spectrum emission requirements as specified in TS 25.106, subclause 6.3.1.1.
6.3.1.4
Method of test

6.3.1.4.1
Initial conditions

1) Connect a signal 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 several WCDMA carriers is connected to the input. 
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.

6.3.1.4.2
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.

6.3.1.5
Test requirements

In all measurements, the requirements according to subclause 6.3.1.2 shall be fulfilled.

6.3.2
Spurious emissions

6.3.2.1
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 6.3.2.1.1 or subclause 6.3.2.1.2 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).
6.3.2.2 Conformance Requirements
6.3.2.2.1
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 [1], 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 6.x.

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 6.x: Up-link and down-link: Mandatory 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, s4.1

150kHz – 30MHz

10 kHz 
Bandwidth as in ITU-R SM.329-8, s4.1

30MHz – 1GHz

100 kHz
Bandwidth as in ITU-R SM.329-8, s4.1

1GHz – 12.75 GHz

1 MHz
Upper frequency as in ITU-R SM.329-8, s2.6

6.3.2.2.2
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 [1], 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 tables 6.x and 6.x 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 6.x: Down-link: Mandatory 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, s4.1

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

30MHz ( 1GHz
-36 dBm
100 kHz
Bandwidth as in ITU-R SM.329-8, 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, 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, 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, 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, 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, s4.1. Upper frequency as in ITU-R SM.329-8, s2.6

Table 6.x: Up-link: Mandatory 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, s4.1

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

30MHz ( 1GHz
-36 dBm
100 kHz
Bandwidth as in ITU-R SM.329-8, 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, 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, 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, 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, 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, s4.1. Upper frequency as in ITU-R SM.329-8, 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.
6.3.2.3
Test purpose

This test measure conducted spurious emission from the repeater transmitter antenna connector, while the repeater is in operation. 
6.3.2.4
Method of test
6.3.2.4.1
Initial conditions

1)
Connect a signal 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 several WCDMA carriers is connected to the input. 

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.

6.3.2.3.2
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)
The detecting device shall be configured with a measurement bandwidth as stated in the tables.

6.3.2.5
Test requirements

In all measurements, the requirements according to subclause 6.3.2.2 shall be fulfilled.
6.4 
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