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1. Introduction
In RAN4#106bis-e meeting, most of open issues were closed and all agreements are captured in WF [1]. Only one open issue on applicability rule is left. In this contribution, remaining issues are analyzed.
Issue 1-1-6: Applicability rule
Way forward: 
· Option 1: 
Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the 4 Tx antenna tests with low MIMO correlation level shall apply only for the 4 connectors and the highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
· Option 2:
Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the 4 Tx antenna tests with low MIMO correlation level shall apply only for the highest numbers of supported connectors which is larger or equal to 4, and the specific connectors used for testing are based on manufacturer declaration.

2. Discussion
2.1	Applicability rule
For antenna configuration, Rel-15 applicability rule is to test the lowest and highest number of supported connectors. The intention is to cover worse case when connector number is low. 
Unless otherwise stated, for a BS supporting more than 8 antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the performance requirement tests for 8 RX antennas shall apply, and the specific connectors used for testing are based on manufacturer declaration.
Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the tests with low MIMO correlation level shall apply only for the lowest and highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.

In 4Tx cases, the 4Tx4Rx performance is much worse than 4Tx8Rx based on the simulation results. The performance degradation could reach to 8dB. It is hard to secure the 4Rx performance if only 8Rx cases are tested. In order to get good test coverage and secure the product quality, 4Rx should be considered for the test. 
Proposal 1: Take option 1 for the applicability rule to cover 4Rx and the highest number of supported connectors in the 4Tx demodulation tests.

2.2	Measurement uncertainty and test tolerance
In 1Tx and 2Tx PUSCH performance tests, the corresponding MU and TT are defined as following in TS38.141-1: 
	Test cases
	MU [dB]
	Derivation of MU
	TT [dB]

	PUSCH 1Tx
	0.6
	Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB
	0.6

	PUSCH 2Tx
	0.8
	Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB
	0.8



The main difference is on the fading profile power uncertainty. Referring to the test setup in TS38.141-1 D.5, 1Tx PUSCH test setup will use one fading channel simulator and 2Tx test will use two fading channel simulators per receiver antenna branch. The fading profile power uncertainty for 2Tx test is calculated by sqrt(0.5^2 + 0.5^2) = 0.7 (dB). 
If we follow the same method for 4Tx, four fading channel simulators will be used for the test per receiver antenna branch and power uncertainty of each fading profile is 0.5dB. The fading profile power uncertainty is sqrt(4*0.5^2) =1 (dB). The MU of 4Tx PUSCH test is sqrt(0.3^2 + 1^2) = 1.04 ~= 1 (dB). The test tolerance is assumed to be the same as MU, then we can get the MU and TT for 4Tx are: 
	Test cases
	MU [dB]
	Derivation
	TT [dB]

	PUSCH 4Tx
	1
	Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±1 dB
	1



However, it would be good if we could keep same MU and TT as 2Tx to secure the requirements. TE vendors comments are necessary here. 
Proposal 2: RAN4 to discuss following options for the MU and TT for PUSCH 4Tx tests.    
· Option 1: Take 1dB for MU and TT with fading profile power uncertainty ±1dB.
· Option 2: Take same MU and TT value as 2Tx (0.8dB for MU and TT with Fading profile power uncertainty ±0.7dB).

3. Observations and Proposals
Proposal 1: Take option 1 for the applicability rule to cover 4Rx and the highest number of supported connectors in the 4Tx demodulation tests.
Proposal 2: RAN4 to discuss following options for the MU and TT for PUSCH 4Tx tests.    
· Option 1: Take 1dB for MU and TT with fading profile power uncertainty ±1 dB.
· Option 2: Take same MU and TT value as 2Tx (0.8dB for MU and TT with Fading profile power uncertainty ±0.7 dB).
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