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1. Introduction
The skeleton for TS36.143 was approved in RAN4#48. This text proposal is intended to be added to that skeleton, clause 9.1.

2.  Text proposal
9.1
Operating band unwanted emissions

9.1.1
Definition and applicability

The Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the repeater operating band up to 10 MHz above the highest frequency of the repeater operating band. 
The unwanted emission limits in the part of the operating band that falls in the spurious domain are consistent with ITU-R Recommendation SM.329 [5]. 
The requirements shall apply whatever the type of repeater considered (one or several pass bands). It applies for all configurations foreseen by the manufacturer's specification. 
9.1.2
Minimum Requirements

The minimum requirements are in TS 36.106 [2] sub-clause 9.1.
9.1.3
Test purpose

This test measures the operating band unwanted emission from the Repeater transmitter antenna connector, while the Repeater is in operation with, and without signal. 

9.1.4
Method of test

9.1.4.1
Initial conditions

Test environment: 
normal; see Annex A2.
A measurement system set-up is shown in annex C.

1)
Connect a signal generator to the input port of the Repeater for tests of repeaters with a pass band corresponding to [t.b.d.] channel. If the pass band corresponds to two or more [t.b.d.] carriers, two signal generators with a combining circuit or one signal generator with the ability to generate several [t.b.d] carriers is connected to the input. 

2)
Detection mode: True RMS.

9.1.4.2
Procedures

1)
Set the Repeater to maximum gain.

2)
Set the signal generator(s) to generate signal(s) in accordance to [TBD] 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 test requirement 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 compared 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 two or more consecutive nominal test signal bandwidths, repeat step 1) to 6) with any combination of two [TBD] modulated signals of equal power in the repeaters pass band.

8)
Switch off the input signal to the repeater.

9)
Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the specified value.
9.1.5
Test requirements

Emissions shall not exceed the maximum levels specified in the tables below, where:

-
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
-
BWMeas is the measurement bandwidth.

-
BWSignal is the bandwidth of the repeater input signal filling the repeater pass band.
-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the repeater operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

The requirements of either subclause 9.1.5.1 or subclause 9.1.5.2 shall apply.

The Additional operating band unwanted emission limits defined in subclause 9.1.5.3 below may be mandatory in certain regions. In other regions it may not apply.
The requirements of subclause 9.1.5.4 shall apply.
Unless otherwise stated, all requirements are measured as mean power (RMS).

9.1.5.1
Operating band unwanted emission (Category A)
For E-UTRA FDD repeater operating in Bands 5, 6, 8, 12, 13, 14, emissions shall not exceed the maximum levels specified in Tables 9.1.5.1-1 and 9.1.5.1-2. The measurements shall apply to both paths Uplink and Downlink of the Repeater.
Table 9.1.5.1-1: General operating band unwanted emission limits for repeater signal bandwidth lower than 5 MHz (E‑UTRA bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWSignal
	BWMeas/2 ( f_offset < BWSignal + BWMeas/2
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	100 kHz 

	BWSignal( (f < 2*BWSignal
	BWSignal + BWMeas/2 ( f_offset < 
2* BWSignal + BWMeas/2
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	2*BWSignal ( (f ( (fmax
	2* BWSignal + BWMeas/2 ( f_offset < f_offsetmax 
	-13 dBm
	1MHz


Table 9.1.5.1-2: General operating band unwanted emission limits for repeater signal bandwidth 5 MHz and above (E-UTRA bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	[-12.5 dBm]
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz 


For E-UTRA FDD repeaters operating in Bands 1, 2, 3, 4, 7, 9, 10, and 11 emissions shall not exceed the maximum levels specified in Tables 9.1.5.1-3 and 9.1.5.1-4: The measurements shall apply to both paths Uplink and Downlink of the Repeater.
Table 9.1.5.1-3: General operating band unwanted emission limits for repeater signal bandwidth lower than 5 MHz (E‑UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWSignal
	BWMeas/2 ( f_offset < BWSignal + BWMeas/2
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	BWSignal( (f < 2*BWSignal
	BWSignal + BWMeas/2 ( f_offset < 
2* BWSignal + BWMeas/2
	[
[image: image8.wmf][

]

-

-

*

-

*

-

dBm

BW

BW

Max

Signal

Signal

15

5

.

0

;

6

5

.

2



[image: image9.wmf]dB

meas

BW

offset

f

BW

Signal

÷

÷

ø

ö

ç

ç

è

æ

-

-

2

_

10

]
	100 kHz 

	2*BWSignal ( (f ( (fmax
	2* BWSignal + BWMeas/2 ( f_offset < f_offsetmax 
	-13 dBm
	1MHz


Table 9.1.5.1-4: General operating band unwanted emission limits for repeater signal bandwidth 5 MHz and above (E-UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	[
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	[-12.5 dBm]
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1MHz 


9.1.5.2
Operating band unwanted emissions (Category B)
For E-UTRA FDD repeater operating in Bands 5, 6, 8, 12, 13 and 14 emissions shall not exceed the maximum levels specified in Tables 9.1.5.2-1 and 9.1.5.2-2: The measurements shall apply to both paths Uplink and Downlink of the Repeater.
Table 9.1.5.2-1: General operating band unwanted emission limits for repeater signal bandwidth lower than 5 MHz (E‑UTRA bands <1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWSignal
	BWMeas/2 ( f_offset < BWSignal + BWMeas/2
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	BWSignal( (f < 2*BWSignal
	BWSignal + BWMeas/2 ( f_offset < 
2* BWSignal + BWMeas/2
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	2*BWSignal ( (f ( (fmax
	2* BWSignal + BWMeas/2 ( f_offset < f_offsetmax 
	-16 dBm
	1MHz


Table 9.1.5.2-2: General operating band unwanted emission limits for repeater signal bandwidth 5 MHz and above (E-UTRA bands <1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	[-12.5 dBm]
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-16 dBm
	100 kHz 


For E-UTRA FDD repeater operating in Bands 1, 2, 3, 4, 7, 9, 10 and  11 emissions shall not exceed the maximum levels specified in Tables 9.12.1-3 and 9.1.2.1-4: The measurements shall apply to both paths Uplink and Downlink of the Repeater.
Table 9.1.5.2-3: General operating band unwanted emission limits for repeater signal bandwidth lower than 5 MHz (E‑UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWSignal
	BWMeas/2 ( f_offset < BWSignal + BWMeas/2
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	BWSignal( (f < 2*BWSignal
	BWSignal + BWMeas/2 ( f_offset < 
2* BWSignal + BWMeas/2
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	2*BWSignal ( (f ( (fmax
	2* BWSignal + BWMeas/2 ( f_offset < f_offsetmax 
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Table 9.1.5.2-4: General operating band unwanted emission limits for repeater signal bandwidth 5 MHz and above (E-UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	[-12.5 dBm]
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1MHz 


9.1.5.3
Additional requirements
In certain regions the following requirement may apply. For E-UTRA FDD repeaters operating in Bands 5, emissions shall not exceed the maximum levels specified in Table 9.1.5.3-1. The measurements shall apply to both paths Uplink and Downlink of the Repeater.
Table 9.1.5.3-1: Additional operating band unwanted emission limits for E-UTRA bands <1GHz
	Input signal bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	1.4 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	-14 dBm
	10 kHz 

	3 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-13 dBm
	30 kHz 

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-15 dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	All
	1 MHz ( (f < (fmax 
	1.05 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz


In certain regions the following requirement may apply. For E-UTRA FDD repeaters operating in Bands 2, 4, and 10 emissions shall not exceed the maximum levels specified in Table 9.1.5.3-2. The measurements shall apply to both paths Uplink and Downlink of the Repeater.
Table 9.1.5.3-2: Additional operating band unwanted emission limits for E-UTRA bands>1GHz
	Input signal bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	1.4 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	-14 dBm
	10 kHz 

	3 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-13 dBm
	30 kHz 

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-15 dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-15 dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-16 dBm
	100 kHz 

	All
	1 MHz ( (f < (fmax 
	1.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz


In certain regions the following requirement may apply. For E-UTRA FDD repeaters operating in Bands 12, 13, and 14 emissions shall not exceed the maximum levels specified in Table 9.1.5.3-3. The measurements shall apply to both paths Uplink and Downlink of the Repeater.
Table 9.1.5.3-3: Additional operating band unwanted emission limits for E-UTRA (bands 12, 13 and 14)
	Input signal bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	All
	0 MHz ( (f < 100 kHz
	0.015 MHz ( f_offset < 0.085 MHz
	-13 dBm
	30 kHz 

	All
	100  kHz ( (f < (fmax 
	150 kHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz


NOTE 1:
As a general rule for the requirements in Clause 9.1.5.3, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 2:
For signal bandwidths between the values given in Table's 9.1.5.3-1 and 9.1.5.3-2, the requirements can be calculated by linearly interpolating between the requirements closest to the wanted signal bandwidth.
9.1.5.4
Protection of the BS receiver in the operating band
This requirement shall be applied for the protection of E-UTRA FDD BS receiver in geographic areas in which E-UTRA-FDD Repeater and E-UTRA-FDD BS are deployed. 

The requirement applies to the uplink of the repeater, at maximum gain, at frequencies that are more than 10 MHz below or more than 10 MHz above the repeater pass band.
The power of any operating band unwanted emission shall not exceed the limits in Table 9.1.5.4-1.

Table 9.1.5.4-1: Uplink operating band unwanted emissions limits for protection of the BS receiver

	Maximum Level
	Measurement Bandwidth
	Note

	[-53 dBm]
	100 kHz
	


NOTE 1:
These requirements in Table 9.1.5.4-1: for the uplink 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 an E-UTRA FDD BS receiver.

NOTE 2:
The requirements shall be reconsidered when the state of the art technology progresses.
Comments
Repeater input signal properties are [TBD] pending decision on suitable test model.

Initial set-up and test procedure may need to be re-written depending on the choice of test model.

Measurements without input signal have been added to the measurement procedure.

Square brackets in the test requirements are inserted pending verification of the measurement uncertainty.

The test requirements comprise protection of operating band, which is now moved to operating band unwanted emissions.
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