3GPP TSG-RAN WG4 Meeting #80                                          R4-165586
Gothenburg, Sweden, 22 - 26 Aug, 2016
Source: 
ZTE
Title: 
Evaluation on blind detection of interference existence for MUST
Agenda Item:
8.19.2
Document for:
Discussion
1. Introduction

In RAN4 #79 meeting, a Way forward on MUST simulation assumptions was approved [1]. This WF provides the simulation assumptions to identify the feasibility on blind detection for interference existence and power ratio. In this contribution, we provide the evaluation results and analysis for interference existence of MUST in CRS-based transmission mode for case 1. 
As pointed out in [2], the interference existence detection problem is in fact a modulation detection problem. For far UE, since the modulation order is limited to QPSK, only the near UE needs to determine modulation order. Therefore, this contribution only focuses on the near UE. Note that two common detection algorithms (sum-exp method and max-log method) are discussed in [2], this contribution follows the algorithms to evaluate the feasibility of interference existence.
2. Simulation assumptions and results
In [1], the simulation assumptions for CRS-based transmission are given, the details are listed below: 
Table 1  Simulation assumptions for case 1
	Parameter for target (near) UE 
	Value 

	Frame structure
	FDD

	Bandwidth
	10MHz

	Antenna 
	2x2 ULA low correlation

	Propagation channel 
	EVA5

	Transmission mode
	TM4

	Rank
	1

	Number of OFDM symbol for control region 
	3 

	Subframes with PDSCH 
	#1, 2, 3, 4, 6, 7, 8 and 9 

	Precoding 
	Random with Granularity of 50 PRBs 

	CSI reporting 
	Disabled 

	MCS of near UE 
	QPSK: 0

16QAM: 10 

64QAM: 17

	Modulation of far UE 
	QPSK 

	Power ratio
	QPSK: 0.8
16QAM: 0.7619
64QAM: 0.7529

	TX EVM 
	6% 

	Number of PRBs of PDSCH 
	Baseline: 50 

	Rank 
	Baseline: 1 

	HARQ 
	Disabled 


Figure 1~ Figure 3 shows the evaluation results for the near UE, where the performance of throughput and the of detection probability are presented. In the left figure, the line of OMA genie means single UE transmission, and the NOMA genie denotes MUST without detection error. The lines of max-log and sum-exp depict the performance of detection algorithms which are found in [2].
[image: image1.emf]-10 -8 -6 -4 -2 0 2 4 6 8 10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

SNR(dB)

Thoughput(Mbps)

TM4, 10M, EVA5, QPSK+QPSK, MCS0

 

 

MCS0,OMA genie

MCS0,NOMA genie

MCS0,max-log

MCS0,sum-exp

 [image: image2.emf]-10 -8 -6 -4 -2 0 2 4 6 8 10

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SNR(dB)

Detection probability

TM4, 10M, EVA5, QPSK+QPSK, MCS0

 

 

MCS0,max-log

MCS0,sum-exp


(1) Throughput performance                    (2) Detection probability
Figure 1. Simulation results of existence detection for QPSK+QPSK for case 1
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(1) Throughput performance                  (2) Detection probability 
Figure 2. Simulation results of existence detection for 16QAM+QPSK for case 1
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Figure 3. Simulation results of existence detection for 64QAM+QPSK for case 1
Based on the evaluations results, we have the following observations:
1. The detection rate is largely depends on the modulation order, with the modulation order increasing, the accuracy of detection decreases. 
2. The detection rate is also related to the algorithm. The sum-exp method outperforms max-log method, although its computational complexity is much larger than max-log. From figure 1 to figure 3, we can observe that the throughputs of sum-exp are almost overlapped with NOMA genie. However, considering the complexity of implementation, it is hard to apply sum-exp method in practical systems.
3. The detection rate significantly impacts the performance of throughput. Once the modulation order is detected by mistake, the decoding result will be wrong since the constellations of two different are different, and soft demodulation module cannot obtain available output LLRs. 
The detection rate of max-log is not satisfactory. Although the detection rate achieves 100% at higher SNR region, the throughput degradation at lower SNR region is not acceptable.
Observations: The error of interference existence detection leads to significant throughput degradation in case 1, especially at lower SNR region. 
Proposal 1: For MUST case1, signalling for interference existence is required.
3. Conclusion
In this contribution, we evaluate the performance of interference existence detection for MUST case 1. Simulation results show that the throughput degradation due to the interference existence detection error is significant. Based on the results, we have the following observations and proposal:
Observations: The error of interference existence detection leads to significant throughput degradation in case 1, especially at lower SNR region. 
Proposal 1: For MUST case1, signalling for interference existence is required.
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