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1. Introduction
This contribution is a text proposal to draft TS 38.141-1 [1] to update Annex C based on the approved WF [2]. In addition, MU and TT are added based on approved TP to TS 38.141-1 in RAN4 AH-1807 meeting. Open issues are highlighted in yellow.
2. Text Proposal
--------------Start of text proposal-------------
2.1.1. Acceptable uncertainty of Test System

4.1.2.1
General

The maximum acceptable uncertainty of the Test System is specified below for each test defined explicitly in the present specification, where appropriate. The maximum acceptable uncertainty of the Test System for test requirements included by reference is defined in the respective referred test specification.

For BS type 1-H when a requirement is applied per TAB connector then the test uncertainty is applied to the measured value. When a requirement is applied for a group of TAB connectors then the test uncertainty is applied to sum of the measured power on each TAB connector in the group.

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.
4.1.2.2
Measurement of transmitter

Table 4.1.2.2-1: Maximum Test System uncertainty for transmitter tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2 Base Station output power
	±0.7 dB, f ≤ 3.0 GHz

±1.0 dB, 3.0 GHz < f ≤ 4.2 GHz 
±1.5 dB, 4.2 GHz < f ≤ 6.0 GHz
	

	6.3 Output power dynamics
	± 0.4 dB
	

	6.4.1 Transmit ON/OFF power
	±2.0 dB , f ≤ 3.0 GHz

±2.5 dB, 3.0 GHz < f ≤ 4.2 GHz
±3 dB, 4.2 GHz < f ≤ 6.0 GHz
	

	6.4.2 Transmitter transient period
	N/A
	

	6.5.1 Frequency error
	± 12 Hz
	

	6.5.2 EVM
	[± 1%]
	

	6.5.3 Time alignment error
	[± 25ns]
	

	6.6.2 Occupied bandwidth
	
	

	6.6.3 Adjacent Channel Leakage power Ratio (ACLR)
	ACLR/ CACLR
BW ≤ 20MHz: ±0.8 dB
BW > 20MHz: ±1.2 dB
Absolute power ±2.0 dB, f ≤ 3.0 GHz

Absolute power ±2.5 dB, 3.0 GHz < f ≤ 4.2 GHz
Absolute power ±3.0 dB, 4.2 GHz < f ≤ 6.0 GHz
CACLR
BW ≤ 20MHz: ±0.8 dB
BW > 20MHz: ±1.2 dB
CACLR absolute power ±2.0 dB , f ≤ 3.0 GHz

CACLR absolute power ±2.5 dB, 3.0 GHz < f ≤ 4.2 GHz
CACLR absolute power ±3.0 dB, 4.2 GHz < f ≤ 6.0 GHz
	

	6.6.4 Operating band unwanted emissions
	±1.5 dB , f ≤ 3.0 GHz

±1.8 dB, 3.0 GHz < f ≤ 4.2 GHz
±2.2 dB, 4.2 GHz < f ≤ 6.0 GHz
	

	6.6.5.2.1 Transmitter spurious emissions, Mandatory Requirements
	9 kHz < f ≤ 4 GHz: ±2.0 dB

4 GHz < f ≤ 19 GHz: ±4.0 dB

19 GHz < f ≤ 26 GHz: TBD
	

	
	


	

	6.6.5.2.2 Transmitter spurious emissions, Protection of BS receiver
	±3.0 dB
	

	6.6.5.2.3  Transmitter spurious emissions, Additional spurious emission requirements
	±2.0 dB for > -60 dBm , f ≤ 3.0 GHz

±2.5 dB, 3.0 GHz < f ≤ 4.2 GHz

±3.0 dB, 4.2 GHz < f ≤ 6.0 GHz
[TBD, 6 GHz < f ≤ 26.0 GHz]
±3.0 dB for ≤ -60 dBm , f ≤ 3.0 GHz

±3.5 dB, 3.0 GHz < f ≤ 4.2 GHz

±4.0 dB, 4.2 GHz < f ≤ 6.0 GHz 
TBD, 6 GHz < f ≤ 26.0 GHz
	

	6.6.5.2.4  Transmitter spurious emissions, Co-location
	±3.0 dB
	

	
	


	

	
	
	

	
	







	

	6.7 Transmitter intermodulation 

(interferer requirements)

This tolerance applies to the stimulus and not the measurements defined in 6.6.6, 6.6.5 and 6.6.3
	The value below applies only to the interfering signal and is unrelated to the measurement uncertainty of the tests (6.6.1, 6.6.2 and 6.6.4) which have to be carried out in the presence of the interferer.

±1.0 dB
	The uncertainty of interferer has double the effect on the result due to the frequency offset


4.1.2.3
Measurement of receiver
Table 4.1.2.3-1: Maximum Test System Uncertainty for receiver tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	7.2
Reference sensitivity level
	±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.5 dB, 4.2GHz < f ≤ 6.0GHz
	

	7.3
Dynamic range
	±0.3 dB
	

	7.4.1  Adjacent channel selectivity
	±1.4 dB , f ≤ 3.0 GHz

±1.8 dB, 3.0 GHz < f ≤ 4.2 GHz
±2.5 dB, 4.2 GHz < f ≤ 6.0 GHz
	Overall system uncertainty comprises three quantities:

1. Wanted signal level error

2. Interferer signal level error

3. Additional impact of interferer leakage


Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The interferer leakage effect is systematic, and is added arithmetically.


Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + leakage effect.

f ≤ 3.0 GHz

Wanted signal level ±0.7 dB

Interferer signal level ±0.7 dB

3.0 GHz < f ≤ 4.2 GHz

Wanted signal level ±1.0 dB

Interferer signal level ±1.0 dB

f ≤ 4.2 GHz

Impact of interferer leakage 0.4 dB

	7.4.2 In-band blocking (General blocking)
	±1.6 dB, f ≤ 3.0GHz

±2.0 dB, 3.0GHz < f ≤ 4.2GHz

±2.7 dB, 4.2GHz < f ≤ 6.0GHz
	

	7.4.2 In-band blocking
(Narrow band blocking)
	±1.4 dB, f ≤ 3.0GHz

±1.8 dB, 3.0GHz < f ≤ 4.2GHz

±2.5 dB, 4.2GHz < f ≤ 6.0GHz
	

	7.5 Out-of-band blocking
	1 MHz ( finterferer ( 3 GHz: ±1.3 dB

3 GHz < finterferer ( 12.75 GHz: ±3.2 dB
	Overall system uncertainty comprises three quantities:

1. Wanted signal level error

2. Interferer signal level error

3. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The Interferer Broadband noise effect is systematic, and is added arithmetically.

Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + Broadband noise effect.

Out of band blocking, using CW interferer:

Wanted signal level:

±0.7 dB up to 3 GHz

±1.0 dB up to 4.2 GHz
Interferer signal level:

±1.0 dB up to 3 GHz

±3.0 dB up to 12.75 GHz

Impact of interferer Broadband noise 0.1 dB 

	7.6 Receiver spurious emissions
	30 MHz ≤ f ≤ 4 GHz: ±2.0 dB

4 GHz < f ≤ 19 GHz: ±4.0 dB
19 GHz < f ≤ 26 GHz: TBD
	

	7.7 Receiver intermodulation (General requirements)
	±1.8 dB , f ≤ 3.0 GHz

±2.4 dB, 3.0 GHz < f ≤ 4.2 GHz
±3.3 dB, 4.2 GHz < f ≤ 6.0 GHz
	Overall system uncertainty comprises four quantities:

1. Wanted signal level error

2. CW Interferer level error

3. Modulated Interferer level error

4. Impact of interferer ACLR 

The effect of the closer CW signal has twice the effect.

Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared to provide the combined effect of the three signals. The interferer ACLR effect is systematic, and is added arithmetically.

Test System uncertainty = SQRT [(2 x CW_level_error)2 +(mod interferer_level_error)2  +(wanted signal_level_error)2] + ACLR effect.

f ≤ 3.0 GHz 

Wanted signal level ± 0.7dB 

CW interferer level ± 0.5 dB

Mod interferer level ± 0.7 dB

3.0 GHz < f ≤ 4.2 GHz

Wanted signal level ± 1.0 dB

CW Interferer level ± 0.7 dB

Mod Interferer level ± 1.0 dB

f ≤ 4.2 GHz
Impact of interferer ACLR 0.4 dB

	7.7 Receiver intermodulation (Narrowband  requirements)
	±1.8 dB , f ≤ 3.0 GHz

±2.4 dB, 3.0 GHz < f ≤ 4.2 GHz
TBD, 4.2 GHz < f ≤ 6.0 GHz
	Same as Receiver intermodulation (General requirements).

	7.8 In-channel selectivity
	±1.4 dB, f ≤ 3.0GHz

±1.8 dB, 3.0GHz < f ≤ 4.2GHz

±2.5 dB, 4.2GHz < f ≤ 6.0GHz
	

	NOTE:
Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in the throughput measurements or the BER/FER due to finite test duration is not considered.


--------------Omitted unchanged sections-------------
Annex C (informative):
Test tolerances and derivation of test requirements
. 
C.1
Measurement of transmitter
Table C.1-1: Derivation of test requirements (Transmitter tests)

	Test 
	Minimum requirement in 3GPP TS 38.104 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	6.2
Base station output power
	See 3GPP TS 38.104 [2], subclause 6.2
	Normal condition:

0.7 dB, f ≤ 3.0 GHz

1.0 dB, 3.0 GHz < f ≤ 4.2 GHz

1.5 dB, 4.2 GHz < f ≤ 6 GHz
Extreme condition:

0.7 dB, f ≤ 3.0 GHz

1.0 dB, 3.0 GHz < f ≤ 4.2 GHz

TBD dB, 4.2 GHz < f ≤ 6 GHz
	Formula:

Upper limit + TT, Lower limit - TT



	6.3
Output power dynamics
	See 3GPP TS 38.104 [2], subclause 6.3
	0.4 dB
	Formula: 

Total power dynamic range – TT (dB)

	6.4.1
Transmitter OFF power
	See 3GPP TS 38.104 [2], subclause 6.4.1
	2.0 dB , f ≤ 3.0 GHz

2.5 dB, 3.0 GHz < f ≤ 4.2 GHz

3 dB, 4.2 GHz < f ≤ 6.0 GHz
	Formula:

Minimum Requirement + TT

	6.5.2 Transient period
	See 3GPP TS 38.104 [2], subclause 6.4.2
	N/A
	

	6.5.1 Frequency Error
	See 3GPP TS 38.104 [2], subclause 6.5.1
	12 Hz
	Formula:

Frequency Error limit + TT

	6.5.2 Time alignment error
	See 3GPP TS 38.104 [2], subclause 6.5.2
	[1%]
	Formula: 

EVM limit + TT

	6.5.3 Modulation quality (EVM)
	See 3GPP TS 38.104 [2], subclause 6.5.3
	[25ns]
	Formula: 

Time alignment error limit + TT

	6.6.2
Occupied bandwidth
	See 3GPP TS 38.104 [2], subclause 6.6.2
	0 Hz
	Formula:

Minimum Requirement + TT

	6.6.3
Adjacent Channel Leakage Power Ratio (ACLR)
	See 3GPP TS 38.104 [2], subclause 6.6.3
	ACLR/CACLR: 

 BW ≤ 20MHz:

 0.8dB

 BW > 20MHz:

 1.2 dB

Absolute ACLR/CACLR: 

0 dB
	Formula:

ACLR Minimum Requirement - TT 

Absolute limit +TT 



	6.6.4
Operating band unwanted emissions
	See 3GPP TS 38.104 [2], subclause 6.7.4
	Offsets < 10MHz
1.5 dB, f ≤ 3.0GHz
1.8 dB, 3.0GHz < f ≤ 4.2GHz
2.2 dB, 4.2GHz < f ≤ 6.0GHz

Offsets ≥ 10MHz
0dB
	Formula:

Minimum Requirement + TT

	6.6.5.2.1
General transmitter spurious emissions requirements
Category A
	See 3GPP TS 38.104 [2], subclause 6.7.5.2.1
	0dB
	Formula:

Minimum Requirement + TT

	6.6.5.2.1
General transmitter spurious emissions requirements
Category B
	See 3GPP TS 38.104 [2], subclause 6.7.5.2.1
	0dB
	Formula:

Minimum Requirement + TT

	6.6.5.2.2 Protection of the BS receiver of own or different BS
	See 3GPP TS 38.104 [2], subclause 6.7.5.2.2
	0dB
	Formula:

Minimum Requirement + TT

	6.6.5.2.3 Additional spurious emissions requirements
	See 3GPP TS 38.104 [2], subclause 6.7.5.2.3
	0dB
	Formula:

Minimum Requirement + TT

	6.6.5.2.4 Co-location with other base stations
	See 3GPP TS 38.104 [2], subclause 6.7.5.2.4
	0dB
	Formula:

Minimum Requirement + TT

	6.7 Transmitter intermodulation
	See 3GPP TS 38.104 [2], subclause 6.7
	0dB
	Formula: Ratio + TT


C.2
Measurement of receiver

Table C.2-1: Derivation of test requirements (Receiver tests)

	Test 
	Minimum requirement in 3GPP TS 38.104 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	7.2
Reference sensitivity level
	See 3GPP TS 38.104 [2], subclause 7.2
	0.7 dB, f ≤ 3.0 GHz

1.0 dB, 3.0 GHz < f ≤ 4.2 GHz

1.5 dB, 4.2 GHz < f ≤ 6.0 GHz
	Formula: Reference sensitivity power level + TT



	7.3
Dynamic range
	See 3GPP TS 38.104 [2], subclause 7.3
	0.3 dB


	Formula: Wanted signal power + TT

	7.4 In-band selectivity and blocking
	See 3GPP TS 38.104 [2], subclause 7.4
	0dB
	Formula: Wanted signal power + TT

	7.5
Out-of-band blocking
	See 3GPP TS 38.104 [2], subclause 7.5
	0dB
	Formula: Wanted signal power + TT

	7.6
Receiver spurious emissions
	See 3GPP TS 38.104 [2], subclause 7.6
	0dB
	Formula:

Minimum Requirement + TT

	7.7 Receiver intermodulation
	See 3GPP TS 38.104 [2], subclause 7.7
	0dB
	Formula: Wanted signal power + TT

	7.8
In-channel selectivity
	See 3GPP TS 38.104 [2], subclause 7.8
	1.4 dB, f ≤ 3.0GHz

1.8 dB, 3.0GHz < f ≤ 4.2GHz

2.5 dB, 4.2GHz < f ≤ 6.0GHz
	Formula: Wanted signal power + TT


--------------End of text proposal-------------
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