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1. Introduction

In RAN4#81 meeting, the way forward [1] for enhanced CRS-IM provided the simulation assumptions to evaluate the initial demodulation performance. In this contribution, we submit the simulation results for PDSCH demodulation based on these simulation assumptions. And according to the simulation results, we provide the proposals for PDSCH test requirements.
2. Discussion
In the way forward [1], the list of PDSCH test cases is given in table 1. Based on these test cases, the CRS-IM enhancement performance will be initially investigated.
Table 1: Proposed PDSCH test cases
	Test
	TM
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	
	Serv. cell
	Interf. cell

	Baseline scenarios

	1
	TM4
	Non Colliding
	2
	4
	4

	2
	TM4
	Non Colliding
	4
	2
	2

	3
	TM9
	Non Colliding
	4
	2
	2

	4
	TM4
	Non Colliding
	4
	4
	4

	Additional scenarios for analysis

	5
	TM4
	Colliding
	2
	4
	4

	6
	TM4
	Colliding
	2
	4
	2

	7
	TM4
	Colliding
	2
	2
	4


· Non-colliding

Figure 1 ~ Figure 4 show the throughput performance for Test 1 ~ Test 4 under non-colliding scenarios. 
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Figure 1 Throughput for Test 1 with TM4
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Figure 2 Throughput for Test 2 with TM4
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Figure 3 Throughput for Test 3 with TM9
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Figure 4 Throughput for Test 4 with TM4 
· Colliding

Figure 5 and Figure 6 show the throughput performance for Test 5 ~ Test 7 under colliding scenarios.
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Figure 5 Throughput for Test 5 and Test 7 with TM4
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Figure 6 Throughput for Test 6 with TM4
Further, Table 1 gives the SNR at 70% of maximum throughput for all the test cases. Accordingly, the gain of 1 cell CRS-IC over no CRS-IC is shown in Table 1.
Table 1: SNR at 70% of maximum throughput
	Test case
	Configuration
	SNR (dB)
	Gain (dB)

	
	
	CRS-IC 0
	CRS-IC 1
	

	Non-colliding

	1
	TM4, 4x2, 4x2, 16QAM
	9.6
	7.5
	2.1

	
	TM4, 4x2, 4x2, 64QAM
	13.9
	12.7
	1.2

	2
	TM4, 2x4, 2x4, 16QAM
	7.1
	5.2
	1.9

	
	TM4, 2x4, 2x4, 64QAM
	10.5
	9.0
	1.5

	3
	TM9, 2x4, 2x4, 16QAM
	7.8
	5.9
	1.9

	
	TM9, 2x4, 2x4, 64QAM
	11.2
	10.0
	1.2

	4
	TM4, 4x4, 4x4, 16QAM
	6.7
	4.0
	2.7

	
	TM4, 4x4, 4x4, 64QAM
	10.7
	8.9
	1.8

	Colliding

	5
	TM4, 4x2, 4x2, 16QAM
	9.6
	8.5
	1.1

	6
	TM4, 4x2, 2x2, 16QAM
	7.5
	6.6
	0.9

	
	TM4, 4x2, 2x2, 64QAM
	11.9
	11.5
	0.4

	7
	TM4, 2x2, 4x2, 16QAM
	12.7
	10.6
	2.1


Based on the above simulation results, it can be observed that:

Observation1: CRS-IC gain with 64QAM is less than with 16QAM because the higher SNR is needed for 64QAM demodulation.
Observation2: Test 4 shows the largest CRS-IC gain for 64QAM demodulation.

Thus, it can be considered to define test 4 with 64QAM to cover high order modulation mode. And other test cases use 16QAM MCS. Meanwhile, the test cases under colliding scenario need to be down-selected.
Observation3: For colliding scenario, CRS-IC causes the performance deterioration when SNR is more than 12dB in Test 5 and more than 13dB in Test 7.
Observation4: For 4x2 antenna configuration in both serving cell and interference cell, CRS-IC gain in colliding Test 5 is obviously less than non-colliding Test 1. 
In aspect of antenna configuration, 4x2 in serving cell and 4x2 in interference cell is evaluated in Test 1 under non-colliding scenario and performs a large CRS-IC gain. So Test 5 under colliding scenario can be excluded due to the same antenna configuration. Moreover, 2x2 antenna configuration in serving cell is not necessary in Rel-14 enhanced CRS-IM test requirements. Hence, Test 6 can be used for colliding scenario.
As above, we give the following proposal for PDSCH test cases:

Proposal 1: The following test cases can be applied for eCRS-IM PDSCH demodulation:

· Test 1: Non-colliding, TM4, 4x2, 4x2, 16QAM
· Test 2: Non-colliding, TM4, 2x4, 2x4, 16QAM

· Test 3: Non-colliding, TM9, 2x4, 2x4, 16QAM
· Test 4: Non-colliding, TM4, 4x4, 4x4, 64QAM
· Test 6: Colliding, TM4, 4x2, 2x2, 16QAM
3. Conclusion
In this contribution, we provide the simulation results for PDSCH demodulation on enhanced CRS-IM. And according to the simulation results, the observations and proposals are given as below:
Observation1: CRS-IC gain with 64QAM is less than with 16QAM because the higher SNR is needed for 64QAM demodulation.
Observation2: Test 4 shows the largest CRS-IC gain for 64QAM demodulation.
Observation3: For colliding scenario, CRS-IC causes the performance deterioration when SNR is more than 12dB in Test 5 and more than 13dB in Test 7.

Observation4: For 4x2 antenna configuration in both serving cell and interference cell, CRS-IC gain in colliding Test 5 is obviously less than non-colliding Test 1.
Proposal 1: The following test cases can be applied for eCRS-IM PDSCH demodulation:

· Test 1: Non-colliding, TM4, 4x2, 4x2, 16QAM

· Test 2: Non-colliding, TM4, 2x4, 2x4, 16QAM

· Test 3: Non-colliding, TM9, 2x4, 2x4, 16QAM

· Test 4: Non-colliding, TM4, 4x4, 4x4, 64QAM

· Test 6: Colliding, TM4, 4x2, 2x2, 16QAM
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