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1.
Introduction
In RAN5-88e, the MU values for the Demodulation and CSI reporting test cases were finalized. In this contribution we discuss the MTSU and TT values to be applied for these test cases.
2.
Discussion

2.1
MTSU for Demodulation and CQI reporting scenarios

For Demodulation there are 2 types of test scenarios: PDSCH Demodulation and PDCCH Demodulation scenarios.

The MTSU values for PDSCH mapping type A with baseline receiver was agreed in RAN5-88e. Along similar lines, the MTSU for PDSCH mapping type A with enhanced type 1 receiver and PDCCH scenarios can be applied.
Proposal1: Apply the MTSU values for PDSCH mapping type A with enhanced type 1 receiver and PDCCH scenarios as mentioned in the below table
Table F.2.1.2-2: Maximum test system uncertainty for FR2 demodulation performance test cases

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	7.2.2.2.1_1
2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver for SA and NSA
	2Tx, Rank 1:

± 1.82 dB for Doppler < 100Hz
± 1.78 dB for Doppler ≥ 100Hz

2Tx, Rank 2:

± 1.67 dB for Doppler < 100Hz
± 1.63 dB for Doppler ≥ 100Hz


	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 0.6 for Rank1, 0.45 dB for Rank2

	7.2.2.2.1_2
2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with enhanced type 1 receiver for SA and NSA
	2Tx, Rank 2:

± 1.67 dB for Doppler < 100Hz

± 1.63 dB for Doppler ≥ 100Hz


	Same as 7.2.2.2.1_1

	7.3.2.2.1

2Rx TDD FR2 PDCCH 1 Tx antenna performance for both SA and NSA
	1Tx, rank1: 
± 1.74 dB
	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 ±0.5 dB for 1Tx, ±0.7 dB for 2Tx
AWGN flatness and signal flatness ±3.6 dB

SNR uncertainty due to finite test time ±0.4 dB 

Impact on non-ideal isolation between branches for the wireless cable mode 0.6 for Rank1

	7.3.2.2.2

2Rx TDD FR2 PDCCH 2 Tx antenna performance for both SA and NSA
	2Tx, rank1: 

± 1.84 dB
	Same as 7.3.2.2.1


The MU values for CSI reporting cases were agreed in RAN5-88e meeting. Using similar approach as PDSCH Demod, the MTSU values for the CQI reporting accuracy test cases can be applied as mentioned in below table.
Proposal2: Apply the MTSU values for the CQI reporting accuracy test cases as mentioned in below table.

Table F.2.1.3-2: Maximum test system uncertainty for FR2 channel state information reporting test cases

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	8.2.2.2.1.1
2Rx TDD FR2 periodic CQI reporting under AWGN performance for both SA and NSA
	± 1.40 dB
	Overall system uncertainty under AWGN conditions comprises three quantities:

1. gNB emulator Signal-to-noise ratio uncertainty

2. Effect of AWGN flatness and signal flatness

3. Impact on non-ideal isolation between branches for the wireless cable mode

gNB emulator SNR
Items 1 and 2 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 +  (0.25 x AWGN flatness and signal flatness) 2 ) + Impact on non-ideal isolation between branches for the wireless cable mode

gNB emulator Signal-to-noise ratio uncertainty ±0.3 dB

AWGN flatness and signal flatness ±3.6 dB

Impact on non-ideal isolation between branches for the wireless cable mode 0.45 dB for Rank2

	8.2.2.2.2.1
2Rx TDD FR2 aperiodic CQI reporting under fading performance for both SA and NSA
	± 1.82 dB for Doppler < 100Hz
	Overall system uncertainty for fading conditions comprises five 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 for 2Tx
AWGN flatness and signal flatness ±3.6 dB

SNR uncertainty due to finite test time ±0.3 dB 

Impact on non-ideal isolation between branches for the wireless cable mode 0.6 for Rank1


2.2 TT values for Demodulation scenarios
For PDSCH and PDCCH Demodulation scenarios, we propose reusing the FR1 approach of applying TT = MTSU. 
Proposal 3: Apply TT = MTSU for PDSCH and PDCCH Demodulation scenarios

Table F.2.3.2-1: Derivation of Test Requirements (FR2 demodulation performance tests)

	Test
	Minimum Requirement in TS 38.101-4
	Test Tolerance
(TT)
	Test Requirement in TS 38.521-4

	7.2.2.2.1_1
2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver for SA and NSA
	SNRs as specified
	2Tx, Rank 1:

1.8 dB 
2Tx, Rank 2:

1.7 dB for doppler < 100Hz
1.6 dB otherwise


	Formula: SNR + TT

T-put limit unchanged

	7.2.2.2.1_2
2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with enhanced type 1 receiver for SA and NSA
	SNRs as specified
	2Tx, Rank 2:

1.7 dB for Doppler < 100Hz

1.6 dB otherwise

	Formula: SNR + TT

T-put limit unchanged

	7.3.2.2.1

2Rx TDD FR2 PDCCH 1 Tx antenna performance for both SA and NSA
	SNRs as specified
	1Tx, rank1: 

1.8 dB
	Formula: SNR + TT

T-put limit unchanged

	7.3.2.2.2

2Rx TDD FR2 PDCCH 2 Tx antenna performance for both SA and NSA
	SNRs as specified
	2Tx, rank1: 

1.8 dB
	Formula: SNR + TT

T-put limit unchanged


2.3
TT values for CQI reporting scenarios
For CQI reporting under AWGN scenario, purpose of the test is to verify the UE reported CQI values are in accordance with CQI definition given in TS 38.214. There are no parameters in the test setup or measurement process whose variation is expected to impact the results. Hence no test tolerance needs to be added for the test case.
Proposal 4: No test tolerance applied for CQI reporting under AWGN test case.

Table F.2.3.3-1: Derivation of Test Requirements (FR2 channel state information reporting tests)

	Test
	Minimum Requirement in TS 38.101-4
	Test Tolerance
(TT)
	Test Requirement in TS 38.521-4

	8.2.2.2.1.1
2Rx TDD FR2 periodic CQI reporting under AWGN performance for both SA and NSA
	SNRs as specified

Limits as in the Test Procedure
	No test tolerances applied
	SNR unchanged


3.
Conclusions

Proposal1: Apply the MTSU values for PDSCH mapping type A with enhanced type 1 receiver and PDCCH scenarios as mentioned in the below table

Proposal2: Apply the MTSU values for the CQI reporting accuracy test cases as mentioned in below table.

Proposal 3: Apply TT = MTSU for PDSCH and PDCCH Demodulation scenarios

Proposal 4: No test tolerance applied for CQI reporting under AWGN test case.
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