

	
3GPP TSG-RAN5 Meeting #93-e	R5-217181
Online, 8th November 2021 - 19th November 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	37.901-5
	CR
	0022
	rev
	
	Current version:
	16.5.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Updates to Test System Uncertainty and Test Tolerance for FR2

	
	

	Source to WG:
	Qualcomm CDMA Technologies

	Source to TSG:
	R5

	
	

	Work item code:
	FS_UE_5GNR_App_Data_Perf
	
	Date:
	2021-10-29

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	· Test System Uncertainty and Test Tolerance for FR2 testing is missing. 
· TT+MU values for FR1 test points are not speficied

	
	

	Summary of change:
	· Added sections for Test System Uncertainty and Test Tolerance for FR2
· Added MU+TT table for FR1 and FR2 test points

	
	· 

	Consequences if not approved:
	· Test System Uncertainty and Test ToleranceTest environment will remain incompleted

	
	

	Clauses affected:
	5.9

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


< Unchanged sections omitted >
[bookmark: _Toc68540465][bookmark: _Toc75464002][bookmark: _Toc83680304][bookmark: _Toc46155804][bookmark: _Toc46238357][bookmark: _Toc46239184][bookmark: _Toc46384185][bookmark: _Toc46480269][bookmark: _Toc51833607][bookmark: _Toc58504713][bookmark: _Toc68540454][bookmark: _Toc75463991][bookmark: _Toc83680293]5.9	Test System Uncertainty and Test Tolerance
Editor’s note: Some introductory and informational text is added in line with TR 37.901. No analysis or impact on any test case or procedure is included at this stage.
[bookmark: _Toc46155814][bookmark: _Toc46238367][bookmark: _Toc46239194][bookmark: _Toc46384195][bookmark: _Toc46480279][bookmark: _Toc51833617][bookmark: _Toc58504723][bookmark: _Toc68540466][bookmark: _Toc75464003][bookmark: _Toc83680305]5.9.1	Test System Uncertainty and Test Tolerance for FR1 testing
[bookmark: _Toc46155815][bookmark: _Toc46238368][bookmark: _Toc46239195][bookmark: _Toc46384196][bookmark: _Toc46480280][bookmark: _Toc51833618][bookmark: _Toc58504724][bookmark: _Toc68540467][bookmark: _Toc75464004][bookmark: _Toc83680306]5.9.1.1	Recommended Uncertainty of Test System
The test system should fulfil the 3GPP test system uncertainty values for 5G NR throughput tests specified in Annex F of TS 38.521-4 [3]. If a test system cannot fulfil the 3GPP test system uncertainty requirements, then the test system vendor shall declare its test system uncertainty values.
[bookmark: _Toc46155816][bookmark: _Toc46238369][bookmark: _Toc46239196][bookmark: _Toc46384197][bookmark: _Toc46480281][bookmark: _Toc51833619][bookmark: _Toc58504725][bookmark: _Toc68540468][bookmark: _Toc75464005][bookmark: _Toc83680307]5.9.1.2	Test Tolerances
Since there are no absolute minimum requirements nor PASS/FAIL requirements in tests specified in the present TR the test tolerances are not defined which should be understood as the applicable test tolerance being set to zero in all tests. If PASS/FAIL requirements are recommended, appropriate analysis of test tolerance shall be considered.
[bookmark: _Toc46155817][bookmark: _Toc46238370][bookmark: _Toc46239197][bookmark: _Toc46384198][bookmark: _Toc46480282][bookmark: _Toc51833620][bookmark: _Toc58504726][bookmark: _Toc68540469][bookmark: _Toc75464006][bookmark: _Toc83680308]5.9.1.3	Impact of Test System Uncertainty on Test Results
Test system uncertainties play a big role in application layer throughput results. The tighter the uncertainty requirements are the more re-producible and comparable the results are. 
In TS 38.521-4 [3] applicable test system uncertainty has been specified for each test case. Test System Uncertainty is a measure how accurately tester can setup the certain parameter/signal level to the specified level. In 5G NR throughput tests the most meaningful test system uncertainties are listed in Annex F of 38.521-4:
-	TBD
These specified test system uncertainties are very tight requirements for test systems. Typically the specified uncertainty values are the best that test system vendors can achieve when their test systems are fully calibrated. Full calibration means that each individual device, signal route and cable has to be calibrated. Hence the calibration costs take quite a big share of total costs of 3GPP compliant test systems. 
There are several reasons why 3GPP has specified very tight requirements for test system uncertainties. Some reason being highlighted below:
-	There is strong industry requirement that test systems should not PASS a bad UE.
-	Loose test system uncertainties result in s big test tolerances. The smaller the test tolerances are the smaller is the probability that a test system passes a bad UE. (Since minimum requirements are relaxed by the amount of test tolerances there is a small chance that a bad UE passes the test thanks to relaxed test requirements but UE would fail if test tolerances were zero)
-	The tests should be as reproducible as possible:
-		Without accurate test system calibrationcalibration, the test result may change from day to day / from frequency to frequency.
-	The test results should be as comparable as possible from device to device and from test system vendor to test system vendor:
-	All test systems should give a same PASS/FAIL verdict for one UE, and also each test system should give roughly the same actual test results.
5.9.1.4	Impact of Test System Uncertainty on Test Results for FR1
[bookmark: _Hlk57207487]Table 5.9.1.4-1: Maximum test system uncertainty for FR1 FDD 2Rx

	TS 38.521-4 Reference
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	
	
	

	5.2.2.1.1_1  2Rx FDD
	± 0.9 dB for > 10Hz doppler
± 1 dB for 10Hz doppler
	Overall system uncertainty for fading conditions comprises four quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
4. SNR uncertainty due to finite test time

Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2) + SNR uncertainty due to finite test time2
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for 2Tx
AWGN flatness and signal flatness ±2.0 dB 
SNR uncertainty due to finite test time ±0.3 dB for 10Hz Doppler, otherwise ±0.0 dB



Table 5.9.1.4-2: Maximum test system uncertainty for FR1 TDD 2Rx
	TS 38.521-4 Reference
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	
	
	

	5.2.2.1.1_1  2Rx TDD
	Same as 5.2.2.1.1_1  2Rx FDD
	Same as 5.2.2.1.1_1  2Rx FDD




Table 5.9.1.4-3: Maximum test system uncertainty for FR1 FDD 4Rx
	TS 38.521-4 Reference
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	
	
	

	5.2.3.1.1_1 4Rx FDD
	± 0.9 dB for > 10Hz doppler
± 1.0 dB for 10Hz doppler
	Overall system uncertainty for fading conditions comprises four quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
4. SNR uncertainty due to finite test time

Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + SNR uncertainty due to finite test time 2)
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for 2Tx
AWGN flatness and signal flatness ±2.0 dB
SNR uncertainty due to finite test time ±0.3 dB for 10Hz Doppler, otherwise ±0.0 dB




Table 5.9.1.4-4: Maximum test system uncertainty for FR1 TDD 4Rx
	TS 38.521-4 Reference
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	
	
	

	5.2.3.2.1_1 4Rx TDD
	Same as 5.2.3.1.1_1 4Rx FDD
	Same as 5.2.3.1.1_1 4Rx FDD




[bookmark: _Toc46155818][bookmark: _Toc46238371][bookmark: _Toc46239198][bookmark: _Toc46384199][bookmark: _Toc46480283][bookmark: _Toc51833621][bookmark: _Toc58504727][bookmark: _Toc68540470][bookmark: _Toc75464007][bookmark: _Toc83680309]5.9.2	Test System Uncertainty and Test Tolerance for FR2 testing
5.9.2.1	Recommended Uncertainty of Test System
The test system should fulfil the 3GPP test system uncertainty values for 5G NR throughput tests specified in Annex F of TS 38.521-4 [3]. If a test system cannot fulfil the 3GPP test system uncertainty requirements, then the test system vendor shall declare its test system uncertainty values.
5.9.2.2	Test Tolerances
Since there are no absolute minimum requirements nor PASS/FAIL requirements in tests specified in the present TR the test tolerances are not defined which should be understood as the applicable test tolerance being set to zero in all tests. If PASS/FAIL requirements are recommended, appropriate analysis of test tolerance shall be considered.
5.9.2.3	Impact of Test System Uncertainty on Test Results
Test system uncertainties play a big role in application layer throughput results. The tighter the uncertainty requirements are the more re-producible and comparable the results are. 
In TS 38.521-4 [3] applicable test system uncertainty has been specified for each test case. Test System Uncertainty is a measure how accurately tester can setup the certain parameter/signal level to the specified level. In 5G NR throughput tests the most meaningful test system uncertainties are listed in Annex F of 38.521-4:
These specified test system uncertainties are very tight requirements for test systems. Typically, the specified uncertainty values are the best that test system vendors can achieve when their test systems are fully calibrated. Full calibration means that each individual device, signal route and cable have to be calibrated. Hence the calibration costs take quite a big share of total costs of 3GPP compliant test systems. 
There are several reasons why 3GPP has specified very tight requirements for test system uncertainties. Some reason being highlighted below:
-	There is strong industry requirement that test systems should not PASS a bad UE.
-	Loose test system uncertainties results in big test tolerances. The smaller the test tolerances are the smaller is the probability that a test system passes a bad UE. (Since minimum requirements are relaxed by the amount of test tolerances there is a small chance that a bad UE passes the test thanks to relaxed test requirements but UE would fail if test tolerances were zero)
-	The tests should be as reproducible as possible:
-		Without accurate test system calibration, the test result may change from day to day / from frequency to frequency.
-	The test results should be as comparable as possible from device to device and from test system vendor to test system vendor:
-	All test systems should give a same PASS/FAIL verdict for one UE, and also each test system should give roughly the same actual test results.
5.9.2.4	Impact of Test System Uncertainty on Test Results for FR2
Table 5.9.2.4-1: Maximum test system uncertainty for FR2 2Rx
	TS 38.521-4 Reference
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	
	
	

	7.2.2.2.1_1
	2Tx, Rank 1:
± 1.82 dB for Doppler < 100 Hz
± 1.78 dB for Doppler ≥100 Hz


2Tx, Rank 2:
± 1.67 dB for Doppler < 100Hz
± 1.63 dB for Doppler ≥100 Hz
	Overall system uncertainty for fading conditions comprises four quantities:
1. gNB emulator Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
4. SNR uncertainty due to finite test time
5. Impact on non-ideal isolation between branches for the wireless cable mode
gNB emulator SNR

Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.
Test System uncertainty = SQRT (gNB emulator Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + SNR uncertainty due to finite test time2
) + Impact on non-ideal isolation between branches for the wireless cable mode

gNB emulator Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB
AWGN flatness and signal flatness ±3.6 dB
SNR uncertainty due to finite test time ±0.3 dB for doppler < 100Hz, otherwise 0 dB
Impact on non-ideal isolation between branches for the wireless cable mode 0.60 dB for Rank1, 0.45 dB for Rank2
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