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1 Introduction

This document contains proposed text changes to TS 25.106 V0.0.1 on the sections covering unwanted emission, i.e. out of band and spurious emission. It is suggested that this section replace the sections spurious emission and intermodulation products.

2 Discussions

The proposed text is basically from the 25.104 specification [1]. However, there are some changes to make it applicable to the repeater's functionality, which basically is to act as a frequency selective amplifier.

The differences between the proposed repeater requirements and the corresponding base station requirements are discussed below.

Section 5.3.1.1, Spectrum emission mask
If an operating band consists of two or more channels, it can create intermodulation products outside the operating band. To ensure that unwanted emissions do not exceed the spectrum emission mask by e.g. creating 3rd order modulation between different channels it is suggested to use WCDMA modulated signals in the entire operating band of the repeater. However for a repeater, which has a theoretical operating band that corresponds to 12 channels, this could be inconvenient due to the fact that the test of the requirement would require 12 signal generators. 

For a case when the operating band is equal or larger than 15 MHz (which is equal or larger than most operator's spectrum) we instead propose the introduction of the following note to reduce the number of signal generators needed, without relaxing the requirements.

If the operating band corresponds to three or more consecutive nominal 5 MHz channels, the requirement shall be met with WCDMA modulated signals in the channels corresponding to:
 -  the first and third channel in the operating band when measuring the out of band emission below the operating band.
-   the last and third last channel in the operating band when measuring the out of band emission above the operating band.

Thus, it intentionally places the 3rd intermodulation products in the out of band emission range. This intermodulation will be positioned at a distance of 5-15 MHz away from the carrier frequency of the last channel and thus in the region where the out of band emission requirements are the hardest. This is illustrated in Fig. 1.
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Fig. 1 Illustration of the channel arrangements when testing out band emission in the case that the operating band corresponds to three or more consecutive WCDMA modulated signals.

Section 5.3.2, Spurious emission
The discussion from the test of the out of band emission requirements apply to this section as well. 

As for that case we propose the introduction of a note addressing the spurious emission requirements for a repeater with an operating band larger or equal to 15 MHz. The proposed note is as follows:

If the operating band corresponds to three or more consecutive nominal 5 MHz channels, the requirement shall be met with WCDMA modulated signals at the frequencies corresponding to the first and the last channel in the operating band.
This is illustrated in Fig. 2.
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Fig. 2 Illustration of the channel arrangements when testing spurious emission in the case that the operating band corresponds to three or more consecutive WCDMA modulated signals.


Further, to ensure that the repeater do not exceed the unwanted emission requirement if the input signal level is increases, above the level creating the maximum rated output power. This could possibly force the amplifier into saturation with the result that it will exceed the spurious emission requirements. To ensure that this will not be the case, we propose the introduction of the following text in the spurious emission requirement:

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

This requirement is also present in the GSM repeater specification [2].

3 Proposed Text Changes to TS 25.106 v0.0.1, Section 5.3

5.3
Unwanted emission

This section applies only to UTRA/FDD repeaters.

5.3.1
Out of band emission

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

5.3.1.1
Spectrum emission mask

The mask defined in tables 5.1 to 5.4 below may be mandatory in certain regions. In other regions this mask may not be applied. 

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 5.1 to 5.4 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 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 WCDMA modulated signals in the channels corresponding to:
 -   the first and third channel in the operating band when measuring the out of band emission below the operating band.
-   the last and third last channel in the operating band when measuring the out of band emission above the operating band.

Figure 5.1: Illustrative diagram of spectrum emission mask


[image: image3.wmf]2.5

2.7

3.5

-15

0

Frequency separation 

D

f 

from the carrier [MHz]

Power density in 30kHz [dBm]

f_

offset

max

-20

-25

-30

-35

-40

Power density in 1 MHz [dBm]

-5

-10

-15

-20

-25

7.5

P = 39 dBm

P = 39 dBm

P = 43 dBm

P = 43 dBm

P = 31 dBm

P = 31 dBm

AM


Table 5.1: 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 MHz
4.0MHz  ( f_offset < f_offsetmax 
[-13] dBm
1 MHz 

Table 5.2: 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 

(see note)
3.515MHz  ( f_offset < 4.0MHz 
[-26] dBm
30 kHz 

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

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

Table 5.3: 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 

(see note)
3.515MHz  ( f_offset < 4.0MHz 
[-26] dBm
30 kHz 

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

7.5 ( (f MHz
8.0MHz  ( f_offset < f_offsetAmax 
[P - 56] dBm
1 MHz 

Table 5.4: 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 

(see note)
3.515MHz  ( f_offset < 4.0MHz 
[-26] dBm
30 kHz 

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

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

NOTE:
This frequency range ensures that the range of values of f_offset is continuous.

5.3.2
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. This is measured at the repeaters RF output port.

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

5.3.2.1
Mandatory Requirements

The requirements of either subclause 5.3.2.1.1 or subclause 5.3.2.1.2 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.

6.3.2.1.1
Minimum Requirement (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 5.5.

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

NOTE 1:
If the operating band corresponds to three or more consecutive nominal 5 MHz channels, the requirement shall be met with WCDMA modulated signals at the frequencies corresponding to the first and the last channel in the operating band. 

Table 5.5: 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

6.3.2.1.2
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 5.6 and 5.7 for the down- and up-link, respectively.

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

NOTE 1:
If the operating band corresponds to three or more consecutive nominal 5 MHz channels, the requirement shall be met with WCDMA modulated signals at the frequencies corresponding to the first and the last channel in the operating band.

Table 5.6: 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 5.7: 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.
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