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1   Introduction
In the RAN4 #77 meeting, whether and how to introduce 4Rx 256QAM tests were discussed [1], however, there are still some agreements to be reached. In this contribution, we will further discuss the 4Rx 256QAM performance requirements and provide link level evaluations for 4RX PDSCH 1/2 layer requirements.
2   Discussion

It is well known that high order modulations like 256QAM multiply the bit rate. However, they require high SNR meanwhile. When UE is equipped with 4Rx, it has more chance to apply high order modulations since the extra antennas can be used to increase the SNR. So, it will be beneficial for RAN4 to introduce 4Rx 256QAM tests [2]. In our opinion, 256QAM has more strict requirements for UE, so the corresponding 64QAM test will be redundant. If coverage is taken into consideration, it is better to define other 64QAM test, not the counterpart one.
Proposal 1: If UE supports 4Rx 256QAM, implement 4Rx 256QAM tests to UE without the corresponding 64QAM tests.
3   Agreed test cases
In this section, we give the simulation parameters. Simulation results are collected in the next section. Table 1 provides the agreed test cases for 4Rx layer 1/2 PDSCH tests and the 4Rx 256QAM test.
Table 1: Agreed test cases for 4Rx layer 1/2 PDSCH performance requirements

	
	FDD
	TDD
	Receiver
	Antenna configuration
	# of Layers
	Propagation Channel
	Antenna correlations
	# of interference cells

	TM2
	8.2.1.2.1 Test 1
	8.2.2.2.1 Test 1
	MMSE
	2x4
	1
	EVA5
	New Medium ULA (Beta=0.3874)
	N/A

	TM3
	8.2.1.3.1 Test 1
	8.2.2.3.1 Test 1
	MMSE
	2x4
	2
	EVA70
	Low
	N/A

	TM4
	8.2.1.4.3 Test 1
	8.2.2.4.3 Test 1
	MMSE
	4x4
	2
	EPA5
	Low
	N/A

	TM6
	8.2.1.4.1B
	8.2.2.4.1B
	MMSE –IRC
	2x4
	1
	EVA5
	Low


	1 (DIP=-1.73dB or INR1=3.1dB)

	TM9
	8.3.1.1A
	8.3.2.1B
	MMSE –IRC
	2x4
	1
	EVA5
	Low
	1 (DIP=-1.73dB or INR1=3.1dB)

	TM9
	8.3.1.2
	8.3.2.3
	MMSE
	2x4
	2
	ETU5
	Low
	1 (only CRS)

	TM4
256QAM
	8.2.1.4.3 Test 1
	8.2.2.4.3

Test 1
	MMSE
	2x4
	2
	EPA5
	Low
	N/A


4   Simulation results
In Table 2, we provide the simulation results for 4Rx layer 1/2 PDSCH demodulation performance requirements and the 4Rx 256QAM test.  Detailed results are listed in the Appendix.
Table 2: Simulation results for 4Rx layer 1/2 PDSCH demodulation performance requirements

	Number
	Test cases
	Alignment results (dB)
	Impairment results (dB)

	1
	TM2 FDD 8.2.1.2.1 Test 1
	2.9
	4.4

	2
	TM3 FDD 8.2.1.3.1 Test 1
	2.3
	3.8

	3
	TM4 FDD 8.2.1.4.3 Test 1
	6.0
	7.5

	4
	TM6 FDD 8.2.1.4.1B
	8.5
	10

	5
	TM9 FDD 8.3.1.1A
	-4.4
	-2.9

	6
	TM9 FDD 8.3.1.2
	7.0
	8.5

	7
	TM4 256QAM FDD 8.2.1.4.3
	14.6
	16.1


5   Conclusion
In this contribution, we provide the simulation results for 4Rx layer 1/2 PDSCH demodulation performance requirements and further analysis to the 4Rx 256QAM test.
Proposal 1: If UE supports 4Rx 256QAM, implement 4Rx 256QAM tests to UE without the corresponding 64QAM tests.
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	Layer 1 and 2 PDSCH demodulation tests

	Test 1
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	Test 3
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	Test 4
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	Test 5
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	Test 6
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	Test 7
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