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1. Introduction
In RAN4 #76bis, following test cases and configurations for rank 1/2 PDSCH demodulation tests for 4 Rx UE were agreed [1]. In the e-mail discussion after RAN4 #76bis meeting, it was also agreed to have further evaluation for 256QAM MCS for TM4 test. In this contribution, we provide alignment/impairment results for agreed test cases. 
	
	FDD
	TDD
	Receiver
	Antenna configs
	# 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
	
	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)


2. Simulation results
2.1. TM2 single cell test
Figure 1 shows simulation results for TM2 single cell test. For antenna correlation, it was agreed to use new medium ULA channel with alpha=0.3 and beta=0.3874. We can observe that 4 Rx antenna provides around 3dB gain relative to 2 Rx antenna, which is sufficient for discrimination between 2 Rx and 4 Rx UE performance. 
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Figure 1. TM2 single cell test
2.2. TM3/4 single cell test

Figure 2 and 3 shows simulation results for TM3 and TM4 single cell test. We can observe that 4 Rx UE provides more than 4.5dB gain over 2Rx antenna UE in TM3 but performance gain in TM4 is smaller. In TM3, it’s like 4 Rx antenna significantly increases spatial decorrelation between two streams of TM3 signal and thus provides very large performance gain. On the other hand, in TM4, channel is already partially decorrelated by closed loop precoding and thus additional gain with 4 Rx is smaller than TM3. However, in both TM3 and TM4 test, performance gain of 4 Rx UE is large enough to allow introduction of 4 Rx UE performance requirements. 
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Figure 2. TM3 single cell test
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(a) 64QAM
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(b) 256QAM
Figure 3. TM4 single cell test

2.3. TM6 MMSE-IRC test
Figure 4 shows simulation results for TM6 MMSE-IRC test. In the test, 2x4 antenna configuration is used both in serving cell and interference cell. Test configuration is modified to have one interference cell with DIP1=-1.73dB to keep fader complexity up to 16. From the simulation results, we can observe that 4 Rx UE provides more 3.5dB gain over 2 Rx UE and thus allows easy discrimination between 4 Rx and 2 Rx UE. 
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Figure 4. TM6 MMSE-IRC test

2.4. TM9 rank 2 PDSCH test with CRS only interference
TM9 rank 2 test is defined in the presence of colliding CRS interference without with PDCCH/PDSCH blanking. This test set up was introduced in Rel-11 to make it sure that DM-RS is used for CINR estimation in DM-RS channel estimation. If UE uses CINR estimation from CRS, channel estimation will be degraded due to CINR mismatch. From simulation results in Figure 5, we can observe that 4 Rx UE provide almost 5dB performance gain over 2 Rx UE similar to TM3. Note that random precoding is used in this test. 
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Figure 5. TM9 rank 2 test with CRS only interference

2.5. TM9 MMSE-IRC test
For TM9 MMSE-IRC test, it was agreed to use 2x4 antenna configuration. From simulation results in Figure 6, we can observe that 4 Rx UE provide almost 4dB performance gain over 2 Rx UE. 
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Figure 6. TM9 MMSE-IRC test

3. Impairment results

Table 1 lists our proposal for SNR requirement with impairment margin to achieve 70% peak throughput for single cell tests. Table 2 lists our proposal for SINR requirement with impairment margin to achieve 70% peak throughput for IRC tests. 

Table 1. Impairment results for single cell tests

	SNR (dB)
	FDD
	TDD

	TM2
	3.9 dB
	3.2 dB

	TM3
	8.1 dB
	7.0 dB

	TM4 64QAM
	10.7 dB
	10.2 dB

	TM4 256QAM
	18.7 dB
	17.9 dB

	TM9
	8.9 dB
	8.5 dB


Table 2. Impairment results for IRC tests

	SINR (dB)
	FDD
	TDD

	TM6
	-3.3 dB
	-3.0 dB

	TM9
	-4.2 dB
	-4.3 dB


4. Conclusions

In this contribution, we provided alignment/impairment results for PDSCH demodulation test of 4 Rx UE. According to the simulation results, it seems feasible to specify TM4 test with 256QAM MCS. 
Proposal 1. Define single TM4 test for both 64QAM and 256QAM and apply either 64QAM or 256QAM test to UE depending on UE capability for 256QAM. 
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