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1.	Introduction
RAN4 has agreed a way forward document related to the test tolerances for BS supporting NB-IoT in-band/guard-band/standalone operation [1]. In this contribution, we provide a draft CR to the Test Tolerances and Derivation of Test Requirements Annex C in TS37.141 [2] based on the agreed way forward.

2.	Draft CR
<Start of change>
[bookmark: _Toc455154734][bookmark: _Toc455158178][bookmark: _Toc455158727]Annex C (informative):
Test Tolerances and Derivation of test requirements
The test requirements explicitly defined 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.
Test requirements which are included by reference to TS 25.141 [10], TS 25.142[12], TS 36.141[9] or TS 51.021[11] have been calculated within the referred test specification using the Test Tolerances defined therein.
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 subclause 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.
[bookmark: _Toc455154735]Unless otherwise stated, the uncertainties in subclause 4.1.2 apply to the Test System for testing E-UTRA, UTRA, GSM/EDGE and NB-IoT MSR BS.
C.1	Measurement of transmitter
Table C.1-1: Derivation of test requirements (Transmitter tests) 
	Test 
	Minimum requirement in TS 37.104
	Test Tolerance
(TT)
	Test requirement

	6.2.1	Base Station maximum output power
	UTRA and E-UTRA
In normal conditions:
within ±2 dB of manufacturer's rated output power







In extreme conditions: 
within ±2.5 dB of manufacturer's rated output power






GSM/EDGE or standalone NB-IoT
In normal conditions:
within ±2 dB of manufacturer's rated output power

In extreme conditions: 
within ±2.5 dB of manufacturer's rated output power
	

0.7 dB , f ≤ 3.0 GHz
1.0 dB, 3.0 GHz < f ≤ 4.2 GHz



0.7 dB , f ≤ 3.0 GHz
1.0 dB, 3.0 GHz < f ≤ 4.2 GHz



1.0 dB



1.0 dB
	Formula: Upper limit + TT, Lower limit - TT
In normal conditions:
within +2.7 dB and -2.7 dB of the manufacturer's rated output power , f ≤ 3.0 GHz;
within +3 dB and -3 dB of the manufacturer's rated output power, 3.0 GHz < f ≤ 4.2 GHz


In extreme conditions: 
within +3.2 dB and -3.2 dB of the manufacturer's rated output power, f ≤ 3.0 GHz;
within +3.5 dB and -3.5 dB of the manufacturer's rated output power, 3.0 GHz < f ≤ 4.2 GHz


In normal conditions:
within +3.0 dB and -3.0 dB of the manufacturer's rated output power

In extreme conditions: 
within +3.5 dB and -3.5 dB of the manufacturer's rated output power

	6.4 Transmit ON/OFF power
	-85 dBm/MHz.
	2 dB , f ≤ 3.0GHz

2.5 dB, 3.0GHz < f ≤ 4.2GHz

	Formula: Minimum Requirement + TT

	6.6.1.5.1	Transmitter spurious emissions, Mandatory Requirements
	Maximum level defined in Table 6.6.1.1.1-1 of TS 37.104 [2].
	0 dB
	Formula: Minimum Requirement + TT

	6.6.1.5.2	Transmitter spurious emissions, Mandatory Requirements
	Maximum level defined in Table 6.6.1.1.2-1 of TS 37.104 [2].
	0 dB
	Formula: Minimum Requirement + TT

	6.6.1.5.3	Transmitter spurious emissions, Additional BC2 Requirement
	Maximum level defined in Table 6.6.1.1.3-1 of TS 37.104 [2].
	0 dB
	Formula: Minimum Requirement + TT

	6.6.1.5.4	Transmitter spurious emissions, Protection of BS receiver
	Maximum level defined in Table 6.6.1.2.1-1 of TS 37.104 [2].
	0 dB
	Formula: Minimum Requirement + TT

	6.6.1.5.5	Transmitter spurious emissions, Additional spurious emission requirements
	Maximum level defined in Tables 6.6.1.3.1-1 and 6.6.1.3.1-2 of TS 37.104 [2].
	0 dB
	Formula: Minimum Requirement + TT

	6.6.1.5.6	Transmitter spurious emissions, 
Co-location
	Maximum level defined in Table 6.6.1.4.1-1 of TS 37.104 [2].
	0 dB
	Formula: Minimum Requirement + TT

	6.6.2	Operating band unwanted emissions 
	For BC1 and BC2:

Offset < 1 MHz 
-14dBm/30kHz to -26dBm/30kHz





1 MHz ≤ Offset <10 MHz 
 -13 dBm/1 MHz 





10 MHz ≤ Offsets 
 -15 dBm/1 MHz 

For BC1 with adjacent standalone NB-IoT carriers: 

Offset < 0.05 MHz 
 2 dBm/30kHz to 
 5 dBm/30 kHz 

0.05 MHz ≤ Offset
-14 dBm/30kHz to 
 2 dBm/30 kHz

For BC2 with adjacent GSM/EDGE or standalone NB-IoT or E-UTRA 1.4 and 3 MHz carriers: 

Offset < 0.05 MHz 
 2 dBm/30kHz to 
 5 dBm/30 kHz 

0.05 MHz ≤ Offset
-14 dBm/30kHz to 
 2 dBm/30 kHz 
	

1.5 dB , f ≤ 3.0 GHz
1.8 dB, 3.0 GHz < f ≤ 4.2 GHz


1.5 dB , f ≤ 3.0 GHz
1.8 dB, 3.0 GHz < f ≤ 4.2 GHz


0 dB 





1.5 dB



1.5 dB








1.5 dB



1.5 dB
	Formula: Minimum requirement + TT

-12.5 dBm/30kHz to
 -24.5 dBm/30kHz , f ≤ 3.0 GHz;
-12.2 dBm/30kHz to
 -24.2 dBm/30kHz, 3.0 GHz < f ≤ 4.2 GHz

 
-11.5 dBm/1 MHz , f ≤ 3.0 GHz;
-11.2 dBm/1 MHz, 3.0 GHz < f ≤ 4.2 GHz
 



-15 dBm/1 MHz 





3.5 dBm/30kHz to 
6.5 dBm/30 kHz 


-12.5 dBm/30kHz to 
 3.5 dBm/30 kHz







3.5 dBm/30kHz to 
6.5 dBm/30 kHz 


-12.5 dBm/30kHz to 
 3.5 dBm/30 kHz 

	6.6.3	Occupied bandwidth 
	BWChannel  for E-UTRA
5 MHz for UTRA FDD
1.6 MHz for UTRA TDD
200 kHz for standalone NB-IoT
	0 kHz
	Formula: Minimum Requirement + TT

	6.6.4	Adjacent Channel Leakage power Ratio (ACLR)
	



Paired spectrum ACLR:
45 dB for E-UTRA

Standalone NB-IoT:
40 dB (ACLR1)
50 dB (ACLR2) 

Unpaired spectrum ACLR:
45 dB for E-UTRA

CACLR:
45 dB for E-UTRA
45 dB for UTRA

Absolute limit -13 dBm/MHz
Absolute limit -15 dBm/MHz
	




0.8 dB


0.8 dB
0.8 dB


0.8 dB


0.8 dB
0.8 dB

0 dB
0 dB
	Formula: 
ACLR Minimum Requirement - TT 
Absolute limit +TT 

Paired spectrum ACLR:
44.2 dB

Standalone NB-IoT:
39.2 dB (ACLR1)
49.2 dB (ACLR2) 

Unpaired spectrum ACLR:
44.2 dB

CACLR Minimum Requirement - TT 
44.2 dB
44.2 dB

Absolute limit -13 dBm/MHz
Absolute limit -15 dBm/MHz

	6.7	Transmitter intermodulation 
(interferer requirements)
This tolerance applies to the stimulus and not the measurements defined in 6.6.1, 6.6.2 and 6.6.4.
	Wanted signal level - interferer level = 30 dB
	0 dB
	Formula: Ratio + TT

Wanted signal level - interferer level = 30 + 0 dB



[bookmark: _Toc455154736]C.2	Measurement of receiver
Table C.2-1: Derivation of test requirements (Receiver tests) 
	Test 
	Minimum Requirement in TS 37.104
	Test Tolerance
(TT)
	Test Requirement

	7.4.5.1	  In-band selectivity and blocking, General  blocking requirement 
	Wanted Signal mean power = PREFSENS + x dB, where x is equal to 6 in case of E-UTRA or UTRA or NB-IoT and equal to 3 in case of GSM/EDGE.

Interferer signal mean power:
-40 dBm.
	0 dB
	Formula: Wanted signal power + TT.

Interferer signal power unchanged.

	7.4.5.2	  In-band selectivity and blocking, General  narrowband blocking requirement
	Wanted Signal mean power = PREFSENS + x dB, where x is equal to 6 in case of E-UTRA or UTRA and equal to 3 in case of GSM/EDGE, and equal to the following in case of NB-IoT. 

For in-band NB-IoT, 1.4 MHz and 3 MHz BW:
X = 11
For in-band NB-IoT, 5 MHz BW:
X = 9
For in-band NB-IoT, 10MHz, 15MHz and 20MHz BW:
X = 6
For guard-band NB-IoT, 5 MHz BW:
X = 13
For guard-band NB-IoT, 10MHz, 15MHz and 20MHz BW:
X = 6
For standalone NB-IoT, 200 kHz BW:
X = 12

Interferer signal mean power:
-49 dBm.
	0 dB
	Formula: Wanted signal power + TT.

Interferer signal power unchanged.

	7.4.5.5	  In-band selectivity and blocking, Additional BC3 requirement
	Wanted Signal mean power = PREFSENS + x dB, where x is equal to 6 in case of E-UTRA or UTRA [or NB-IoT]. 

Interferer signal mean power:
-40 dBm.
	0 dB
	Formula: Wanted signal power + TT.

Interferer signal power unchanged.

	7.5.5.1	  Out-of-band blocking, General requirement 
	Wanted Signal mean power = PREFSENS + x dB, where x is equal to 6 in case of E-UTRA or UTRA or NB-IoT and equal to 3 in case of GSM/EDGE. 

Interferer signal mean power:
-15 dBm.
	0 dB
	Formula: Wanted signal power + TT.

Interferer signal power unchanged.

	7.5.5.2	  Out-of-band blocking, Co-location
	Wanted Signal mean power = PREFSENS + x dB, where x is equal to 6 in case of E-UTRA or UTRA or NB-IoT and equal to 3 in case of GSM/EDGE. 

Interferer signal mean power:
+16 dBm.
	0 dB
	Formula: Wanted signal power + TT.

Interferer signal power unchanged.

	7.6.5	Receiver spurious emissions 
	Maximum level defined in Tables 7.6.5.1-1 and 7.6.5.2-1 of TS 37.104 [2].
	0 dB
	Formula: Maximum level + TT

	7.7.5.1  Receiver intermodulation, General requirement
	Wanted Signal mean power = PREFSENS + x dB, where x is equal to 6 in case of E-UTRA or UTRA or NB-IoT and equal to 3 in case of GSM/EDGE. 

Interferer signal mean power:
-48 dBm.
	0 dB
	Formula: Wanted signal mean power + TT.

CW interferer signal power unchanged.

Modulated interferer signal power unchanged.

	7.7.5.2	  Receiver intermodulation, General narrowband requirement
	Wanted Signal mean power = PREFSENS + x dB, where x is equal to 6 in case of E-UTRA or UTRA [or NB-IoT] and equal to 3 in case of GSM/EDGE.

Interferer signal mean power:
-52 dBm.
	0 dB
	Formula: Wanted signal mean power + TT.

CW interferer signal power unchanged.

Modulated interferer signal power unchanged.



<End of change>
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