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Introduction

At RAN4#49 the combined draft TS 36.143 v1.0.0 [1] was agreed, with the text proposals from the WG4 meetings up to RAN4#49. This document was presented for information to RAN#42 in Athens [2] and was noted there. 
At the RAN4#49 Meeting in Prague with the document R4-083175 “TS36.143 TP Measurement uncertainties and test tolerances” [3] the test tolerances were included. This contribution proposes to establish the test tolerances to the requirements.
Discussion
Even so this is the first meeting after the RAN4#49 Prague meeting it is now proposed to take away the brackets. Since the test tolerances are derived from the UTRA repeater or E-UTRA BS test tolerance they can be considered already established.
The proposed changes are:
	Requirement
	Maximum TS Uncertainty
	Requirement
	Test Tolerances

	OOBG
	No change
	Brackets removed
	Brackets removed

	Operating band unwanted emissions
	No change
	Brackets removed
	Brackets removed

	Spurious emissions
	Brackets removed
	No change necessary
	Brackets removed

	Input intermodulation
	Brackets removed
	No change necessary
	Brackets removed

	Output intermodulation
	Brackets removed
	No change necessary
	Brackets removed

	ACRR
	No change
	Brackets removed
	


Proposal

It is proposed that the attached text proposal for the requirements including the test tolerances is approved for inclusion in TS36.143.

References

[1] R4-082913
LTE Repeater test spec 36.143 V1.0.0
[2] RP-080865
TS 36.143, Version 1.0.0 FDD Repeater conformance testing
[3] R4-083175 “TS36.143 TP Measurement uncertainties and test tolerances”
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4
General test conditions and declarations
Many of the tests in this specification measure a parameter relative to a value that is not fully specified in the E-UTRA specifications. For these tests, the Minimum Requirement is determined relative to a nominal value specified by the manufacturer.
Some requirements for the Repeater may be regional as listed in subclause 4.2.

When specified in a test, the manufacturer shall declare the nominal value of a parameter, or whether an option is supported.

4.1
Measurement uncertainties and Test Requirements
4.1.1
General
The requirements of this clause apply to all applicable tests in this specification.

The Minimum Requirements are given in 36.106 [2] and test requirements are given in this specification. Test Tolerances are defined in Annex B of this specification. Test Tolerances are individually calculated for each test. The Test Tolerances are used to relax the Minimum Requirements in 36.106 [2] to create Test Requirements.

4.1.2
Acceptable uncertainty of Test System
The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance and the equipment under test to be measured with an uncertainty not exceeding the specified values. All tolerances and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.

A confidence level of 95% is the measurement uncertainty tolerance interval for a specific measurement that contains 95% of the performance of a population of test equipment.
For RF tests, it should be noted that the uncertainties in subclause 4.1.2 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.
4.1.2.1
Measurement of Repeater
Table 4.1.2-1: Maximum Test System Uncertainty

	Subclause
	Maximum Test System Uncertainty and Range over which Test System Uncertainty applies
	Derivation of Test System Uncertainty

	6 Output power
	±0,7 dB
	

	7 Frequency stability
	±12 Hz

Measurement results of ( 500 Hz 
	

	8 Out of band gain
	±0,5 dB

Calibration of test set-up shall be made without D.U.T. in order to achieve the accuracy 
	

	9.1 Operating band unwanted emission
(except 9.1.5.4)
	1,5 dB

The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station according toTS36.141 
	

	9.5.1.4 Protection of the BS receiver in the operating band
	for results > -60 dBm
±2,0 dB
for results < -60 dBm
±3,0 dB
	

	9.2 Spurious emissions
	In E-UTRA and coexistence receive bands:
for results > -60 dBm
±2,0 dB
for results < -60 dBm
±3,0 dB

Outside above range:
emission power

9kHz < f 4 GHz
±2,0 dB;
f > 4 GHz 
±4,0 dB.

The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station according toTS36.141 
	

	10 Error vector magnitude
	[TBD]
	[TBD]

	11 Input intermodulation
	±1,2 dB
	Formula: RSS CW1 level error, 2 x CW2 level error, and measurement error (using all errors = ±0,5 dB) 

	12 Output intermodulation
	2,1 dB operating band unwanted emission

The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station 

For spurious emission:

In UTRA and coexistence receive bands:
for results > -60 dBm
±2,0 dB
for results < -60 dBm
±3,0 dB

Outside above range:
emission power;
9 kHz < f 4 GHz
±2,0 dB;
f > 4 GHz 
±4,0 dB.

The interference signal must have a spurious emission level at least 10 dB below the spurious levels required in 9.2. 
	Formula: RSS 2x Interference signal level error and operating band unwanted emission measurement level error. 
(1 dB interference signal level error is assumed.) 

	13 Adjacent channel rejection ratio
	(0,7 dB 
	


4.1.2.2
Interpretation of measurement results
The measurement results returned by the Test System are compared - without any modification - against the Test Requirements as defined by the Shared Risk principle.

The Shared Risk principle is defined in ITU-R M.1545 [3].
The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the test report.

The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the appropriate figure in subclause 4.1.2 of this specification.

If the Test System for a test is known to have a measurement uncertainty greater than that specified in subclause 4.1.2, it is still permitted to use this apparatus provided that an adjustment is made as follows.

Any additional uncertainty in the Test System over and above that specified in subclause 4.1.2 shall be used to tighten the Test Requirement, making the test harder to pass. (For some tests e.g. receiver tests, this may require modification of stimulus signals). This procedure (defined in Annex B) will ensure that a Test System not compliant with subclause 4.1.2 does not increase the chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant with subclause 4.1.2 had been used.
=================== next changed sections ==================

8.5
Test requirements

Table 8.5-1: Out of band gain limits
	Frequency offset, f_offset_CW
	Maximum gain

	0,2 ( f_offset_CW < 1 MHz
	60,5 dB

	1 ( f_offset_CW < 5 MHz
	45,5 dB

	5 ( f_offset_CW < 10 MHz
	45,5 dB

	10 MHz ( f_offset_CW
	35,5 dB


Table 8.5-2: Out of band gain limits 2

	Frequency offset, f_offset_CW
	Maximum gain

	10 MHz ( f_offset_CW
	Out of band gain ( minimum donor coupling loss + 0,5 dB


=================== next changed sections ==================

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
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	2*BWSignal ( (f ( (fmax
	2* BWSignal + BWMeas/2 ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz 


Note: 
Frequencies and bandwidth are given in MHz.
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 


Note: 
Frequencies and bandwidth are given in MHz.
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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	2*BWSignal ( (f ( (fmax
	2* BWSignal + BWMeas/2 ( f_offset < f_offsetmax 
	-13 dBm
	1MHz


Note: 
Frequencies and bandwidth are given in MHz.
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 


Note: 
Frequencies and bandwidth are given in MHz.
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
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Note: 
Frequencies and bandwidth are given in MHz.
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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	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 
	-16 dBm
	100 kHz 


Note: 
Frequencies and bandwidth are given in MHz.
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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Note: 
Frequencies and bandwidth are given in MHz.
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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	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 
	-15 dBm
	1MHz 


Note: 
Frequencies and bandwidth are given in MHz.
=================== next changed sections ==================

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

=================== next changed sections ==================

13.2.3.3
Test Requirements

In normal conditions as specified in annex A.2, the ACRR shall be higher than the value specified in the Table 13.2-1.

Table 13.2-1: Repeater ACRR
	Repeater maximum output power 
	Channel offset from the centre frequency of the first or last 5 MHz channel within the pass band.
	ACRR limit

	P ( 31 dBm
	5 MHz
	32,3dB

	P ( 31 dBm
	10 MHz
	32,3dB

	P < 31 dBm
	5 MHz
	19,3dB

	P < 31 dBm
	10 MHz
	19,3dB


Note: 
Repeater maximum output power as defined in TS25.143 clause 9.1.1.

=================== next changed sections ==================

Annex B (informative):
Test Tolerances and Derivation of Test Requirements

The Test Requirements in this specification have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined here. When the Test Tolerance is zero, the Test Requirement will be the same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test Requirements will differ from the Minimum Requirements, and the formula used for this relaxation is given in the following tables.

The Test Tolerances are derived from Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the Test Tolerances may sometimes be set to zero.

The test tolerances should not be modified for any reason e.g. to take account of commonly known test system errors (such as mismatch, cable loss, etc.).

Note that a formula for applying Test Tolerances is provided for all tests, even those with a test tolerance of zero. This is necessary in the case where the Test System uncertainty is greater than that allowed in clause 4.1.2. In this event, the excess error shall be subtracted from the defined test tolerance in order to generate the correct tightened Test Requirements as defined in this Annex.

[FFS: For example, a Test System having 0.9 dB uncertainty for test 6 Maximum output power (which is 0.2 dB above the limit specified in clause 4.1.2) would subtract 0.2 dB from the Test Tolerance of 0.7 dB defined in this Annex. This new test tolerance of 0.5 dB would then be applied to the Minimum Requirement using the formula defined in Table B.2-1 to give a new range of (2.5 dB of the manufacturer's rated output power.

Using this same approach for the case where a test had a test tolerance of 0 dB, an excess error of 0.2 dB would result in a modified test tolerance of -0.2 dB.]

Table B.1-1: Derivation of Test Requirements

	Clause number
	Title
	Minimum Requirement in TS 36.106
	Test Tolerance
(TT)
	Test Requirement in TS 36.143

	6
	Output power
	


	


	Formula:
Upper limit + TT
Lower limit - TT

	
	
	In normal conditions 
within ±2 dB of  manufacturer's rated output power
	0,7 dB
	In normal conditions:
within +2.7 dB and -2.7 dB of the manufacturer's rated output power

	
	
	In extreme conditions 
within ±2,5 dB of  manufacturer's rated output power
	0,7 dB
	In extreme conditions: 
within +3.2 dB and -3.2 dB of the manufacturer's rated output power

	7
	Frequency error
	[0,001 ppm] 
	[12 Hz]
	[Formula:

Upper limit + TT

Lower limit - TT

±(0,001 ppm + 12 Hz)]

	8
	Out of band gain
	Table 8.1-1 Out of band gain limits 1

Table 8.1-2 Out of band gain limits 2
	0,5 dB
	Formula:

Maximum limit + TT
Table 8.5-1 and Table 8.5-2

	9.1
	Operating band unwanted emissions
	Tables 9.1.1.1-1 to  9.1.1.1-4 (Category A) and tables 9.1.2.1-1 to 9.1.2.1-4 (Category B)

Additional requirements in tables9.1.3.1-1 to 9.1.3-3 and 9.1.4.1-1.
	General requirements: 1,5 dB inside 2 x pass band BW < 10 MHz from pass band edge.

0 dB elsewhere in the operating band

0 dB on additional requirements
	Formula:

Maximum level + TT

Tables 9.1.5.1-1 to table 9.1.5.1-4 and tables 9.1.5.2-1 to 9.1.5.2-4.

Tables 9.1.5.3-1 to 9.1.5.3-3 and 9.1.5.4-1

	9.2
	Spurious emissions
	Category A

9 kHz ( f < 150 kHz: 

-13dBm / 1kHz 
150 kHz ( f < 30 MHz: 

-13dBm / 10 kHz 
30 MHz ( f < 1 GHz: 

-13dBm / 100 kHz 
1 GHz ( f < 12.75 GHz: 

-13dBm / 1 MHz 
 Category B

9 kHz ( f < 150 kHz: 

-36dBm / 1 kHz 
150 kHz ( f < 30 MHz: 

-36dBm / 10 kHz 
30 MHz ( f < 1 GHz: 

-36dBm / 100 kHz 
1 GHz ( f < 12.75 GHz: 

-30dBm / 1 MHz
Co-existence requirements in tables 9.2.2.1-1 to 9.2.2.1-3.

Co-location requirements in table 9.2.3.1-1
	0 dB
	Formula:

Maximum level + TT 

Co-existence requirements in tables 9.2.5.3-1 to 9.2.5.3-3.

Co-location requirements in table 9.2.5.3-1

	10
	Error vector magnitude
	[TBD]
	[TBD]
	[TBD]

	11
	Input intermodulation
	Maximum in-band power increase < 10 dB

Tables 11.1.1-1, 11.2.1-1, and 11.3.1-1.
	1,2 dB
	Maximum in-band power increase + TT

	12
	Output intermodulation
	As in 9.1 and 9.2
	As in 9.1 and 9.2
	Maximum level + TT

	13
	Adjacent channel rejection ratio
	Table 13.2.1-1
	0,7 dB
	Formula:
Limit - TT
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