3GPP TSG-RAN WG4 Meeting #76bis                                        R4-155734
Sophia Antipolis, France, 12 – 16 Oct, 2015
Source: 
ZTE
Title: 
Consideration on CRS-IM PDSCH demodulation requirements
Agenda Item:
7.5.1
Document for:
Discussion
1. Introduction

In RAN4#76 meeting, PDSCH demodulation requirements for CRS-IM were further discussed. Two way forwards related to PDSCH demodulation test [1] and additional colliding CRS test [2] were agreed. In this contribution, we provide the simulation results for CRS-IM non-TM10 tests. And based on these simulation results, we give our considerations and proposals for remaining issues.
2. Discussion
2.1 Gain test

Background

According to the way forward [1], the open issues on gain test for non-TM10 can be summarized as following:
· Introduce the following test cases for the gain test:

· CRS-based transmission scheme (TM2 and/or TM4)

· TM9
· Make tentative MCS selection based on simulation results
· Interference cell CRS-IC 

· Option 1: Companies can provide both 1-cell CRS-IC and 2-cell CRS-IC results for alignment and decided the requirements based on the aligned results

· Option 2: Defined performance requirements based on 1-cell CRS-IC

· Other options are not precluded.

Based on these possible test configurations, we provide our simulation results in figure 1~figure 3.
Simulation results

· TM2

[image: image1.emf]-2 0 2 4 6 8 10 12 14 16

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

1 CRS-IC

0 CRS-IC

[image: image2.emf]0 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

1 CRS-IC

0 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

1 CRS-IC

0 CRS-IC


Figure 1 Throughput performance for TM2

· TM4
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Figure 2 Throughput performance for TM4 rank1

· TM9
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Figure 3 Throughput performance for TM9 rank1

Table 1 gives the SNR at 70% of maximum throughput for test cases.

Table 1 SNR at 70% of maximum throughput

	Transmission mode
	MCS
	SNR (dB) at 70% of maximum TP
	Gain (dB) of 2 over 1cell CRS-IC
	Gain (dB) of 1 over 0 cell CRS-IC

	
	
	2 CRS-IC
	1 CRS-IC
	0 CRS-IC
	
	

	TM2
	9
	3.2
	3.7
	6.2
	0.5
	2.5

	
	14
	7.5
	8
	9.6
	0.5
	1.6

	
	18
	10.1
	10.7
	12
	0.6
	1.3

	TM4 rank1
	9
	3.1
	3.5
	6.1
	0.4
	2.7

	
	14
	7.1
	7.7
	9.1
	0.6
	1.4

	
	18
	10.5
	10.6
	11.7
	0.1
	1.1

	TM9 rank1
	9
	4.4
	4.7
	7.2
	0.3
	2.5

	
	14
	8
	8.3
	10.3
	0.3
	2

	
	18
	11.2
	11.3
	12.8
	0.1
	1.5


CRS interference cancelling

In Rel-11 FeICIC, demodulation requirements are defined based on 2-cell CRS-IC. For 2-cell CRS-IC, there are some differences about interference condition between CRS-IM and FeICIC. They can be given as below: 

· The power level of the second interfere in FeICIC is higher than in CRS-IM. While high interference power can result in a large CRS-IC gain, the CRS-IC gain in low interference power is small. 
· In CRS-IM scenarios, PDSCH is scheduled based on resource utilization rate by the two interference cells. When the two interference cells schedule PDSCH in the same subframe, the first and the second interference CRS will be interfered by each other PDSCH. And due to much higher power of the first interference compared to the second interference, this will cause the second interference CRS-IC becomes inaccurate in some degree. But for FeICIC, both the two interference cells are set to ABS subframe, so this case does not exist.
Based on the above two points, it can be concluded that the gain of 2-cell CRS-IC over 1-cell CRS-IC decreases in CRS-IM scenarios. From the simulation results, it can be observed that: 

Observation1: There is large performance gap between 1-cell CRS-IC and no CRS-IC.

Observation2: The gain of 2-cell CRS-IC over 1-cell CRS-IC is less than 0.6 dB at 70% of maximum throughput. 
Then, considering the complexity of 2-cell CRS-IC, 1-cell CRS-IC is more suitable for CRS-IM. 
Proposal1: Define performance requirements based on 1-cell CRS-IC.
MCS order

The MCS configuration is mainly dependent on two factors which are performance gain of CRS-IC and the reasonable SNR scope of serving cell. According to our simulation results covering three modulation modes of QPSK, 16QAM and 64QAM, we propose to select MCS14 for TM2, MCS18 for TM4 and MCS14 for TM9 for gain test.
Proposal2: Select MCS14 for TM2, MCS18 for TM4 and MCS14 for TM9 for gain test.

2.2 Colliding CRS test

Since CRS-colliding is unavoidable scenario and obvious performance gain can be shown under this scenario, the test requirements for colliding CRS case were proposed in the relevant way forward [2]. However, for DMRS based TM, interference CRS does not overlap with DMRS and CSI-RS. So 1-cell CRS-IC does not make any influence to demodulation and CSI performance for DMRS based TM with colliding CRS. On the other hand, the gain of the second interfere CRS-IC is limited. From figure 4, it can be observed that the gain of 2-cell CRS-IC is not significant. Hence, if introduce colliding CRS test, only CRS based TM needs to be defined.

Observation3: 1-cell CRS-IC does not make any influence to demodulation and CSI performance for DMRS based TM with colliding CRS
Observation4: The gain of 2-cell CRS-IC is not significant for DMRS based TM with colliding CRS.

Proposal3: if introduce colliding CRS test, only CRS based TM needs to be defined.
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Figure 4 Throughput performance under colliding CRS cases

2.3 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. Comparing CRS-IM with FeICIC, we summarize the following differences of demodulation performance under these two interference scenarios:
· In FeICIC, there is only CRS and no PDSCH in interference cells for ABS subframes. Assuming an ideal CRS-IC effect, demodulation performance is not impacted by interference CRS. 

· In CRS-IM, there is not only CRS but also a certain percentage of PDSCH in interference cells. When interference cells schedule PDSCH, the performance of the other interfere CRS-IC will go down due to presence of interference PDSCH. Moreover, even if an ideal CRS-IC is performed, channel estimation, PMI feedback and data detection will still be impacted be interference PDSCH for both CRS and DMRS based TMs. 
Hence, it can be observed that there are obvious differences on demodulation performance between FeICIC and CRS-IM. 
Further, with the increase of resource utilization rate, the effect of CRS-IC will decrease. Thus, for a weaker interference condition, it will become very important to verify robustness to avoid the performance deterioration from CRS-IC. This test objective is different from FeICIC test with low interference power and high SNR. Therefore, we propose to introduce robustness test for CRS-IM and use the following test methodology:

· Set high MCS order for serving cell, high RU and low power level for interference cell;

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

· Define robustness test requirements based on no CRS-IC.
Proposal4: It is proposed to introduce robustness test for CRS-IM and use the following test methodology:

· Set high MCS order for serving cell, high RU and low power level for interference cell;

· 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 the simulation results for CRS-IM non-TM10 demodulation. And based on these simulation results, we provide the following observations and proposals:
Observation1: There is large performance gap between 1-cell CRS-IC and no CRS-IC.

Observation2: The gain of 2-cell CRS-IC over 1-cell CRS-IC is less than 0.6 dB at 70% of maximum throughput.

Observation3: 1-cell CRS-IC does not make any influence to demodulation and CSI performance for DMRS based TM with colliding CRS
Observation4: The gain of 2-cell CRS-IC is not significant for DMRS based TM with colliding CRS.

Proposal1: Define performance requirements based on 1-cell CRS-IC.
Proposal2: Select MCS14 for TM2, MCS18 for TM4 and MCS14 for TM9 for gain test.
Proposal3: if introduce colliding CRS test, only CRS based TM needs to be defined.

Proposal4: It is proposed to introduce robustness test for CRS-IM and use the following test methodology:

· Set high MCS order for serving cell, high RU and low power level for interference cell;

· 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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