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1. Introduction

In RAN4#75 meeting, PDSCH demodulation requirements for CRS-IM were further discussed. The way forward related to non-TM10 demodulation was drafted but not agreed. Most of open issues are summarized in this way forward. Thus, in this contribution, we provide some considerations and proposals for CRS-IM non-TM10 test.
2. Discussion
2.1 Gain test
Transmission mode

Regarding transmission mode, CRS-IM PDSCH demodulation requirements should cover CRS based TM and DMRS based TM. In last meeting, transmission mode 2, 3, 4 and 9 were discussed by companies. According to different transmission layers and transmission features, we propose to define the performance requirements of TM2 diversity, TM3 2 layers CDD, TM4 1 layer closed-loop and TM9 1 layer multiplexing for CRS-IM gain test. And in aspect of antenna configuration, CRS-IM test should focus on 2x2 antennas. 
Proposal1: Define TM2/TM3/TM4/TM9 requirements for CRS-IM gain test. 
MCS

For MCS order selection, some initial simulation results about MCS9/14/16/18 from companies were shown in last meeting. The MCS configuration is mainly dependent on two factors which are performance gain of CRS-IC and SNR scope of serving cell. Thus, we investigate the demodulation performance of MCS9/14/18 corresponding to QPSK, 16QAM and 64QAM respectively and provide the simulation results in figure 1~figure 4. And the interference is configured as below:

· Interference level: [INR1, INR2] = [10.45, 4.6] dB;

· CRS colliding: Non-colliding;

· Resource utilization: 20%.
[image: image1.emf]-2 0 2 4 6 8 10 12 14 16 18

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SNR

Normalized Throughput

TM2, 2x2 Low, EVA5, MCS9

 

 

2 CRS-IC

No CRS-IC

[image: image2.emf]2 4 6 8 10 12 14 16 18 20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SNR

Normalized Throughput

TM2, 2x2 Low, EVA5, MCS14

 

 

2 CRS-IC

No CRS-IC


[image: image3.emf]4 6 8 10 12 14 16 18 20 22 24

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SNR

Normalized Throughput

TM2, 2x2 Low, EVA5, MCS18

 

 

2 CRS-IC

No CRS-IC


Figure 1 Throughput performance for TM2
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Figure 2 Throughput performance for TM3 rank2
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Figure 3 Throughput performance for TM4 rank1
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Figure 4 Throughput performance for TM9 rank1
Table 1 gives the required SNR at 70% of maximum throughput with CRS-IC and no CRS-IC.
	Transmission mode
	MCS
	SNR (dB) at 70% of maximum TP
	Gain (dB)

	
	
	No CRS-IC
	CRS-IC
	

	TM2
	9
	5.2
	7.3
	2.1

	
	14
	9.3
	11
	1.7

	
	18
	12.2
	13.8
	1.6

	TM3 rank2
	9
	9.7
	13.2
	3.5

	
	14
	15.2
	17.2
	2

	
	18
	19.2
	20.3
	1.1

	TM4 rank1
	9
	2.3
	5.2
	2.9

	
	14
	6.5
	8.4
	1.9

	
	18
	9.6
	10.9
	1.3

	TM9 rank1
	9
	6.7
	9.2
	2.5

	
	14
	10.2
	12.2
	2

	
	18
	13.8
	15
	1.2


Based on the above simulation results, we provide the following proposal:
Proposal2: Select the following MCS configurations:

· TM2: MCS14
· TM3: MCS9
· TM4: MCS18
· TM9: MCS14
2.2 Robustness test
In FeICIC WI, robustness test with TM3 rank2 is defined in order to avoid the performance deterioration of CRS-IC under weak interference scenario. For CRS-IM, it is also needed to verify the robust performance of CRS-IC for weak interference case in homogeneous network. Then, CRS-IM robustness test could reuse FeICIC test methodology. And it can be generalized that: 
· Set high MCS order and low interference level;
· Select the test scenario that CRS-IC is slightly better than no CRS-IC;
· Define robustness test requirements based on no CRS-IC.

Figure 5 shows the demodulation performance for robustness test with TM3 rank2. And the interference is configured as below:

· Interference level: [INR1, INR2] = [0.19, -1.62] dB;

· CRS colliding: Non-colliding;

· Resource utilization: 20%.
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Figure 5 Throughput performance for robustness test with TM3 rank2
From figure 5, under weak interference condition, CRS-IC can still maintain a slight performance gain within low SNR region. However, in high SNR region, interference power significantly decreases. And due to improper interference evaluation, CRS-IC shows a performance loss compared to no CRS-IC. 
Proposal3: It is needed to introduce robustness test for CRS-IM. And the robustness test could reuse FeICIC test methodology as below:

· Set high MCS order and low interference level;

· Select the test scenario that CRS-IC is slightly better than no CRS-IC;

· Define robustness test requirements based on no CRS-IC.
3. Conclusion
In this contribution, we provide some considerations and simulation results for CRS-IM non-TM10 test. And the related proposals can be summarized as following:
Proposal1: Define TM2/TM3/TM4/TM9 requirements for CRS-IM gain test.
Proposal2: Select the following MCS configurations:

· TM2: MCS14

· TM3: MCS9

· TM4: MCS18

· TM9: MCS14
Proposal3: It is needed to introduce robustness test for CRS-IM. And the robustness test could reuse FeICIC test methodology as below:

· Set high MCS order and low interference level;

· Select the test scenario that CRS-IC is slightly better than no CRS-IC;

· Define robustness test requirements based on no CRS-IC.
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