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Introduction

At RAN4#48 it was noted in the document [1] R4-082101 that: 
It is proposed that the Unwanted Emissions of LCR TDD repeater should specified as defined in TS 25.142  clause 6.6.2.1 and clause 6.6.3
Background and discussion
The following parts of Clause 6.6.2.1 and 6.6.3 in [2] are proposed to be included in Clause 9 of TS 25.153:

· 1,28 Mcps TDD Option of 6.6.2.1.
· 1,28 Mcps TDD Option of 6.6.3.
Proposal

It is proposed that the attached text proposal for the " Unwanted Emissions " is approved for inclusion in TS25.153.
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 Text Proposal for TS25.153:
9
Unwanted emission
9.1
Spectrum emission mask
9.1.1
Definition and applicability
The spectrum emission mask specifies the limit of the transmitter out of band emissions at frequency offsets from the assigned channel frequency of the wanted signal between 0,8 MHz and 4 MHz. 

The mask defined in Table 9.1 to 9.3 may be mandatory in certain regions. In other regions this mask may not be applied. 

9.1.2
Minimum Requirements
For regions where this subclause applies, the requirement shall be met by LCR TDD repeater transmitting on a single RF carrier configured in accordance with the manufacturer’s specification. Emissions shall not exceed the maximum level specified in tables 9.1 to 9.3 in the frequency range of f_offset from 0.815 MHz to f_offsetmax from the carrier frequency, where:

-
f_offset is the separation between the carrier frequency and the centre of the measurement filter

-
f_offsetmax is either 4 MHz or the offset to the UMTS Tx band edge as defined in subclause 4.2, whichever is the greater. 

Table 9.1: Spectrum emission mask values, maximum output power P ( 34 dBm
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level 
	Measurement bandwidth

	0.815MHz ( f_offset < 1.015MHz 
	-20 dBm
	30 kHz 

	1.015MHz ( f_offset < 1.815MHz
	
[image: image1.wmf]dB

MHz

offset

f

dBm

÷

ø

ö

ç

è

æ

-

×

-

-

015

,

1

_

10

20


	30 kHz 

	1.815MHz ( f_offset < 2.3MHz 
	-28 dBm
	30 kHz 

	2.3MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz 


Table 9.2: Spectrum emission mask values, maximum output power 26 ( P < 34 dBm
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measurement bandwidth

	0.815MHz ( f_offset < 1.015MHz 
	P-54 dB
	30 kHz 

	1.015MHz ( f_offset < 1.815MHz
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	30 kHz 

	1.815 MHz ( f_offset < 2.3 MHz 
	P-62 dB
	30 kHz 

	2.3 MHz ( f_offset < f_offsetmax 
	P - 47 dB
	1 MHz 


Table 9.3: Spectrum emission mask values, maximum output power P < 26 dBm
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measurement bandwidth

	0.815MHz ( f_offset < 1.015MHz 
	-28 dBm
	30 kHz 

	1.015MHz ( f_offset < 1.815MHz
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	30 kHz 

	1.815MHz ( f_offset < 2.3MHz 
	-36 dBm
	30 kHz 

	2.3MHz ( f_offset < f_offsetmax 
	-21 dBm
	1 MHz 


NOTE:
This frequency range ensures that the range of values of f_offset is continuous.
9.1.3
Test purpose
The purpose of this test is to verify that the Repeater meet the spectrum emission requirements as specified in TS 25.116.
9.1.4
Method of test
9.1.4.1
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.
9.1.4.2
Proceduce
1)
Set the Repeater to maximum gain.

2)
Set the signal generator(s) to generate signal(s) in accordance to table 9.4, at level(s) which produce the manufacturer specified maximum output power at maximum gain. 
Table 9.4: Parameters of the transmitted signal for spectrum emission mask testing
	Parameter
	Value/description

	TDD Duty Cycle
	TS i; i = 0, 1, 2, 3, 4, 5, 6:

transmit, if i is 0,4,5,6;

receive, 
if i is 1,2,3.

	Time slots under test
	TS4, TS5 and TS6

	BS output power setting
	PRAT

	Number of DPCH in each time slot under test
	8

	Power of each DPCH
	1/8 of Base Station output power 

	Data content of DPCH
	real life (sufficient irregular)


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.

9.1.5
Test Requirements
The spectrum emissions measured according to subclause 9.1.4.2 shall be within the mask defined in the table 9.5 to 9.7.

Table 9.5: Spectrum emission mask values, maximum output power P ( 34 dBm
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level 
	Measurement bandwidth

	0.815MHz ( f_offset < 1.015MHz 
	-18.5 dBm
	30 kHz 

	1.015MHz ( f_offset < 1.815MHz
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	30 kHz 

	1.815MHz ( f_offset < 2.3MHz 
	-26.5 dBm
	30 kHz 

	2.3MHz ( f_offset < f_offsetmax 
	-11.5 dBm
	1 MHz 


Table 9.6: Spectrum emission mask values, maximum output power 26 ( P < 34 dBm
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measurement bandwidth

	0.815MHz ( f_offset < 1.015MHz 
	P-52.5 dB
	30 kHz 

	1.015MHz ( f_offset < 1.815MHz
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	30 kHz 

	1.815 MHz ( f_offset < 2.3 MHz 
	P-60.5 dB
	30 kHz 

	2.3 MHz ( f_offset < f_offsetmax 
	P – 45.5 dB
	1 MHz 


Table 9.7: Spectrum emission mask values, maximum output power P < 26 dBm
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measurement bandwidth

	0.815MHz ( f_offset < 1.015MHz 
	-26.5 dBm
	30 kHz 

	1.015MHz ( f_offset < 1.815MHz
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	30 kHz 

	1.815MHz ( f_offset < 2.3MHz 
	-34.5 dBm
	30 kHz 

	2.3MHz ( f_offset < f_offsetmax 
	-19.5 dBm
	1 MHz 


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 base station RF output port.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi carrier). It applies for all transmission modes foreseen by the manufacturer’s.

For 1.28 Mcps TDD option, either requirement applies at frequencies within the specified frequency ranges which are more than 4 MHz under the first carrier frequency used or more than 4 MHz above the last carrier frequency used.

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

9.2.2
Minimum Requirements
9.2.2.1
Mandatory Requirements

The requirements of either subclause 9.2.2.1.1 or subclause 9.2.2.1.2 shall apply.

9.2.2.1.1
Spurious emissions (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 [6], are applied.

The power of any spurious emission shall not exceed the maximum level given in Table 9.8.
Table 9.8: LCR TDD repeater Mandatory spurious emissions limits, Category A

	Band
	Minimum requirement
	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 SM.329 [6], s4.1

NOTE 2:
Upper frequency as in ITU SM.329 [6], s2.5 table 1


NOTE:
only the measurement bands are different according to the occupied bandwidth.

9.2.2.1.2
Spurious emissions (Category B)

The following requirements shall be met in cases where Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329-9 [6], are applied.

The power of any spurious emission shall not exceed the maximum levels given in Table 9.9.
Table 9.9: LCR TDD repeater Mandatory spurious emissions limits, Category B

	Band
	Maximum Level
	Measurement Bandwidth
	Notes

	9kHz - 150kHz
	-36 dBm
	1 kHz 
	Note 1

	150kHz - 30MHz
	- 36 dBm
	10 kHz 
	Note 1

	30MHz - 1GHz
	-36 dBm
	100 kHz
	Note 1

	1GHz 

(
Fl -10 MHz
	-30 dBm
	1 MHz
	Note 1

	Fl -10MHz
(
Fu +10 MHz
	-15 dBm
	1 MHz
	Note 2

	Fu +10 MHz
(
12,5 GHz
	-30 dBm
	1 MHz
	Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [6], s4.1

NOTE 2:
Specification in accordance with ITU-R SM.329 [6], s4.1

NOTE 3:
Bandwidth as in ITU-R SM.329-9, s4.1. Upper frequency as in ITU-R SM.329-9, s2.5 table 1


Fl:
Lower frequency of the band in which TDD operates

Fu:
Upper frequency of the band in which TDD operates

9.2.2.2
Co-existence with GSM 900

9.2.2.2.1
Operation in the same geographic area

This requirement may be applied for the protection of GSM 900 MS and GSM 900 BTS receivers in geographic areas in which both GSM 900 and UTRA are deployed.

The power of any spurious emission shall not exceed the maximum level given in Table 9.10.

Table 9.10: LCR TDD repeater Spurious emissions limits for LCR TDD repeater in geographic coverage area of GSM 900 MS and GSM 900 BTS receiver

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	876 - 915 MHz
	-61 dBm
	100 kHz
	

	921 - 960MHz
	-57 dBm
	100 kHz
	


9.2.2.2.2
Co-located base stations

This requirement may be applied for the protection of GSM 900 BTS receivers when GSM 900 BTS and UTRA BS are co-located.

The power of any spurious emission shall not exceed the maximum level given in table 9.11.

Table 9.11: LCR TDD repeater Spurious emissions limits for protection of the GSM 900 BTS receiver

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	876 - 915 MHz
	-98 dBm
	100 kHz
	


9.2.2.3
Co-existence with DCS 1800

9.2.2.3.1
Operation in the same geographic area

This requirement may be applied for the protection of DCS 1800 MS and DCS 1800 BTS receivers in geographic areas in which both DCS 1800 and UTRA are deployed.

The power of any spurious emission shall not exceed the maximum level given in table 9.12.

Table 9.12: LCR TDD repeater Spurious emissions limits for LCR TDD repeater in the band a), d) and e) when operating in geographic coverage area of DCS 1800 MS and DCS 1800 BTS receiver

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	1710 - 1785 MHz
	-61 dBm
	100 kHz
	

	1805 - 1880MHz
	-47 dBm
	100 kHz
	


Table 9.12a: LCR TDD repeater Spurious emissions limits for LCR TDD repeater in the band f) when operating in geographic coverage area of DCS 1800 MS and DCS 1800 BTS receiver operating in 1710-1755 MHz/1805-1850 MHz
	Band
	Maximum Level
	Measurement Bandwidth
	Note

	1710 - 1755 MHz
	-61 dBm
	100 kHz
	

	1805 - 1850MHz
	-47 dBm
	100 kHz
	


9.2.2.3.2
Co-located base stations

This requirement may be applied for the protection of DCS 1800 BTS receivers when DCS 1800 BTS and UTRA BS are co-located.

The power of any spurious emission shall not exceed the maximum level given in table 9.13.

Table 9.13: LCR TDD repeater Spurious emissions limits for LCR TDD repeater in the band a), d) and e) when co-located with DCS 1800 BTS

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	1710 - 1785 MHz
	-98 dBm
	100 kHz
	


Table 9.13a: LCR TDD repeater Spurious emissions limits for LCR TDD repeater in the band f) when co-located with DCS1800 BTS
	Band
	Maximum Level
	Measurement Bandwidth
	Note

	1710 - 1755 MHz
	-98 dBm
	100 kHz
	


9.2.2.4
Co-existence with UTRA-FDD

9.2.2.4.1
Operation in the same geographic area

This requirement may be applied to geographic areas in which both UTRA-TDD and UTRA-FDD operating in bands specified in Table 9.11 are deployed.

For LCR TDD repeater which use carrier frequencies within the band 2010 - 2025 MHz the requirements applies at all frequencies within the specified frequency bands in table 9.11. For LCR TDD repeater which use carrier frequencies within the band 1900-1920 MHz, the requirement applies at frequencies within the specified frequency range which are more than 4 MHz above the last carrier used in the frequency band 1900-1920 MHz. 
The power of any spurious emission shall not exceed the maximum level given in table 9.14.

Table 9.14: LCR TDD repeater Spurious emissions limits for LCR TDD repeater in geographic coverage area of UTRA-FDD

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	1920 - 1980 MHz
	-43 dBm (*)
	3,84 MHz
	

	2110 - 2170 MHz
	-52 dBm
	1 MHz
	

	2500 - 2570 MHz
	-43 dBm(**)
	3.84 MHz
	

	2620 - 2690 MHz
	-52 dBm
	1 MHz
	

	NOTE*
For LCR TDD repeater which use carrier frequencies within the band 1900 - 1920 MHz or 1880-1920MHz, the requirement shall be measured RRC filtered mean power with the lowest centre frequency of measurement at 1922.6 MHz or 6.6 MHz above the highest TDD carrier used, whichever is higher. 

NOTE **
For LCR TDD repeater which use carrier frequencies within the band 2570 - 2620 MHz, the requirement shall be measured RRC filtered mean power with the highest centre frequency of measurement at 2567.5 MHz or 6.6 MHz below the lowest TDD carrier used, whichever is lower. 


NOTE:
The requirements in Table 9.14 are based on a coupling loss of 70 dB between LCR TDD repeater and FDD Wide Area base stations. 

9.2.2.4.2
Co-located base stations

This requirement may be applied for the protection of UTRA-FDD BS receivers when UTRA-TDD BS and UTRA FDD BS are co-located.

For LCR TDD repeater which use carrier frequencies within the band 2010 - 2025 MHz the requirements applies at all frequencies within the specified frequency bands in table 9.12. For LCR TDD repeater which use carrier frequencies within the band 1900-1920 MHz, the requirement applies at frequencies within the specified frequency range which are more than 4 MHz above the last carrier used in the frequency band 1900-1920 MHz. 
The power of any spurious emission shall not exceed the maximum level given in table 9.15.

Table 9.15: LCR TDD repeater Spurious emissions limits for BS co-located with UTRA-FDD

	Band
	Maximum Level
	Measurement Bandwidth

	1920 - 1980 MHz
	-80 dBm (*)
	3,84 MHz

	2110 ​- 2170 MHz
	-52 dBm
	1 MHz

	2500 - 2570 MHz
	- 80 dBm(**)
	3.84 MHz

	2620 - 2690 MHz
	-52 dBm
	1 MHz

	NOTE *
 For LCR TDD repeater which use carrier frequencies within the band 1900 - 1920 MHz or 1880-1920MHz, the requirement shall be measured RRC filtered mean power with the lowest centre frequency of measurement at 1922.6 MHz or 6.6 MHz above the highest TDD carrier used, whichever is higher. 

NOTE **
 For LCR TDD repeater which use carrier frequencies within the band 2570 - 2620 MHz, the requirement shall be measured RRC filtered mean power with the highest centre frequency of measurement at 2567.5 MHz or 6.6MHz below the lowest TDD carrier used, whichever is lower. 


NOTE:
The requirements in Table 9.15 are based on a minimum coupling loss of 30 dB between LCR TDD repeater and UTRA-FDD base stations. 
9.2.2.5
Co-existence with unsynchronised TDD

9.2.2.5.1
Operation in the same geographic area

This requirement may be applied for the protection of TDD BS receivers in geographic areas in which unsynchronised TDD is deployed.

In geographic areas where only 1,28 Mcps TDD is deployed, the RRC filtered mean power of any spurious emission shall not exceed the limits specified in table 9.16, otherwise the limits in table 9.17 shall apply.

Table 9.16: LCR TDD repeater Spurious emissions limits for operation in same geographic area with unsynchronised 1,28 Mcps TDD

	Band
	Maximum Level
	Measurement Bandwidth

	1900 - 1920 MHz
	-39 dBm 
	1,28 MHz

	2010 - 2025 MHz
	-39 dBm
	1,28 MHz

	2300 - 2400 MHz
	-39 dBm
	1,28 MHz

	2570 - 2620 MHz
	-39 dBm
	1,28 MHz

	1880 – 1920 MHz
	-39 dBm
	1,28 MHz


Table 9.17: LCR TDD repeater Spurious emissions limits for operation in same geographic area with unsynchronised TDD

	Band
	Maximum Level
	Measurement Bandwidth

	1900 - 1920 MHz
	-39 dBm 
	3,84 MHz

	2010 - 2025 MHz
	-39 dBm
	3,84 MHz

	2570 - 2620 MHz
	-39 dBm
	3,84 MHz


NOTE:
The requirements in Table 9.16 and 9.17for the LCR TDD repeater are based on a minimum coupling loss of 67 dB between LCR TDD repeater and unsynchronised TDD base stations. 

9.2.2.5.2
Co-located base stations

This requirement may be applied for the protection of TDD BS receivers when unsynchronised TDD BS are co-located.

In geographic areas where only 1,28 Mcps TDD is deployed, the RRC filtered mean power of any spurious emission in case of co-location shall not exceed the limits specified in table 9.18, otherwise the limits in table 9.19 shall apply.

Table 9.18: LCR TDD repeater Spurious emissions limits for co-location with unsynchronised 1,28 Mcps TDD

	Band
	Maximum Level
	Measurement Bandwidth

	1900 - 1920 MHz
	-76 dBm 
	1,28 MHz

	2010 - 2025 MHz
	-76 dBm
	1,28 MHz

	2300 - 2400 MHz
	-76 dBm
	1,28 MHz

	2570 - 2620 MHz
	-76 dBm
	1,28 MHz

	1880 - 1920 MHz
	-76 dBm
	1,28 MHz

	NOTE: 
The requirement applies for frequencies more than 10 MHz below or above the supported frequency range declared by the vendor.


Table 9.19: LCR TDD repeater Spurious emissions limits for co-location with unsynchronised TDD

	Band
	Maximum Level
	Measurement Bandwidth

	1900 - 1920 MHz
	-76 dBm 
	3,84 MHz

	2010 - 2025 MHz
	-76 dBm
	3,84 MHz

	2570 - 2620MHz
	-76 dBm
	3,84 MHz


NOTE:
The requirements in Table 9.18 and 9.19 for the LCR TDD repeater are based on a minimum coupling loss of 30 dB between unsynchronised TDD base stations. 

9.2.3 Test purpose
The test purpose is to verify the ability of the LCR TDD repeater to limit the interference caused by unwanted transmitter effects to other systems operating at frequencies which are more than 4 MHz away from of the UTRA band used.
9.2.4 Method of test
9.2.4.1
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.
9.2.4.2
Proceduce
1)
Set the Repeater to maximum gain.

2)
Set the signal generator(s) to generate signal(s) in accordance to table 9.4, 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.
9.2.5
Test Requirements
The spurious emissions measured according to subclause 9.2.4.2 shall not exceed the limits specified in the relevant tables of 9.2.2.
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