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1. Introduction

In RAN4#81 meeting, PDSCH and control channel minimum performance requirements are defined under assumption of single interference cell CRS-IM. But some remaining issues on receiver structure need to be further evaluated. In this contribution, we give the relevant simulation results and analysis on reference receiver. And based on these simulation results and analysis, we provide our proposals.   
2. Discussion
According to the discussion in last meeting, the assumptions of reference receiver for enhanced CRS-IM minimum requirements are summarized as below:
· Number of cancelled cells

· Single interference cell
· CRS-IM for 4 CRS APs

· Option1: Full complexity 4 ports CRS-IM

· Option2: Reduced complexity CRS-IM

· CRS-IM for 4 CRS ports serving cell and 2 CRS ports interference cell colliding scenario

· Option1: CRS Port 2-3 based Rnn evaluation

· Option2: CRS Port 0-3 based Rnn evaluation

Regarding CRS-IM for 4 CRS APs, it is discussed to apply reduced complexity methodology with 2 pots CRS-IM and 2 ports puncturing. For non-colliding scenario, reduced complexity receiver demodulates the punctured data REs. But for colliding scenario with 4 ports serving cell and 4 ports interference cell, reduced complexity CRS-IM cannot be used because channel estimation for serving cell will not be performed if Port 2 and 3 CRS REs are punctured. Meanwhile, for control channel demodulation, puncturing is not applicable for transmit diversity. Therefore, the application scenarios for reduced complexity CRS-IM are seriously constrained. 
Figure 1 and figure 2 show TM4 demodulation performance for non-colliding with 4 CRS ports interference. 
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Figure 1 Throughput for TM4 PDSCH with 4x2, 4x2 antenna configuration
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Figure 2 Throughput for TM4 PDSCH with 4x4, 4x4 antenna configuration
From figure 1 and 2, it can be observed that:
For CRS-IM for 4 CRS APs,
Observation1: There is a clear gap of throughput curves between full complexity CRS-IM and reduced complexity CRS-IM.

Observation2: The reduced complexity CRS-IM appears performance deterioration in high SNR.

As above, the reduced complexity methodology with 2 ports CRS-IM and 2 ports puncturing cannot provide satisfactory performance and application scope. Moreover, in our opinion, the additional complexity from 2 ports CRS-IM to 4 ports CRS-IM is not significant. Therefore, we propose to apply full complexity CRS-IM for all the demodulation tests with 4 CRS ports interference. 
Proposal 1: Apply full complexity CRS-IM for all the demodulation tests with 4 CRS ports interference.
For the colliding scenario with 4 CRS ports serving cell and 2 CRS ports interference cell, it is considered to evaluate covariance matrix Rnn using CRS Port 2-3 to improve LMMSE-IRC performance. Figure 3 and 4 shows TM4 throughput performance for colliding scenario with serv 4x2 and interf 2x2 antenna configuration.
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Figure 3 Throughput for TM4 with 4x2, 2x2 antenna configuration, 16QAM
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Figure 4 Throughput for TM4 with 4x2, 2x2 antenna configuration, 64QAM
Then, the SNR at 70% of maximum throughput are given in table 1.
Table 1: SNR at 70% of maximum throughput for 4x2, 2x2 configuration
	Configuration
	SNR (dB)

	
	Port 0-3 based Rnn,

CRS-IC 0
	Port 2-3 based Rnn,

CRS-IC 0
	Port 0-3 based Rnn,

CRS-IC 1
	Port 2-3 based Rnn,

CRS-IC 1

	TM4, 4x2, 2x2, 16QAM
	8.2
	7.6
	7.1
	6.7

	TM4, 4x2, 2x2, 64QAM
	12.7
	11.9
	11.7
	11.5


For colliding with 4 APs serving cell and 2 APs interference cell,
Observation3: CRS Port 2-3 based Rnn evaluation shows the better demodulation performance compared to CRS Port 0-3 based Rnn evaluation.
Observation4: Using CRS Port 2-3 based Rnn can reduce evaluation complexity.

Thus, it can be proposed that:
Proposal 2: CRS Port 2-3 based Rnn evaluation can be used for colliding scenario with 4 CRS ports serving cell and 2 CRS ports interference cell.
3. Conclusion
In this contribution, we provide the simulation results and analysis on enhanced CRS-IM reference receiver. And based on these simulation results and analysis, the following observations and proposals are given:

· For CRS-IM for 4 CRS APs,
Observation1: There is a clear gap of throughput curves between full complexity CRS-IM and reduced complexity CRS-IM.

Observation2: The reduced complexity CRS-IM appears performance deterioration in high SNR.

· For colliding with 4 APs serving cell and 2 APs interference cell,
Observation3: CRS Port 2-3 based Rnn evaluation shows the better demodulation performance compared to CRS Port 0-3 based Rnn evaluation.
Observation4: Using CRS Port 2-3 based Rnn can reduce evaluation complexity.
Proposal 1: Apply full complexity CRS-IM for all the demodulation tests with 4 CRS ports interference.

Proposal 2: CRS Port 2-3 based Rnn evaluation can be used for colliding scenario with 4 CRS ports serving cell and 2 CRS ports interference cell.
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