3GPP TSG-RAN WG4 Meeting #83
R4-1704734
Hangzhou, China, 15th - 19th May 2017
Agenda item:


7.24.1.2
Source:
MediaTek Inc. 

Title:
Discussion on MUST Case 3 
Document for:

Discussion 

1
Introduction 
In last RAN4 meeting, performance part of MUST WI [1] was discussed for the second time. An agreed WF [2] captures the agreements and lists the remaining issues. In this paper, we provide our simulation results in both FDD and TDD in Section 3 as well as view on the remaining issues. 
2
Open Issues after last meeting
Below, we capture the agreements for MUST Case 3 in [2]. 

	· MUST Case 3
· R-ML receiver as a baseline for MuST Case 3
· One interference layer for all test cases
· Agreed test cases
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· Applicability rule:
· UE supporting only Rel-10 DMRS and k-max up to 1 is tested by B1 
· UE supporting Rel-13 DMRS and k-max up to 1 is tested by B2 
· UE supporting Rel-13 DMRS and k-max up to 3 is tested by B3 
· Same requirement to be shared by B1, B2 and B3 
· Precoder assumption
· Random: same rule as 8.3.1.1 Test#2 
· Constrained: Rank-2 precoder, as mentioned in R4-1703247 
· Other detail test configurations to be discussed in Email reflector before April 21
· Companies are encouraged to provide alignment results and impairment results in the next meeting


In general, RAN4 still has open issues listed as following:

1. Modulation of interfering PDSCH
2. Precoder assumption
In next section, we provide our view for each open issue based on simulation results.

3
Simulation Results
In this section, we provide simulation results for Test B1, B2 and B3 based on the simulation assumption agreed in [2] and other detail in [3][4]. Since that the performance difference among Test B1, B2 and B3 is very small and that it was already agreed to use single requirement to be shared by these 3 tests, we provide only the throughput performance of B1.

The FDD simulation results are provided in Figures 1 and 2. In Figure 1, 2 precoders of the 2 UEs are selected randomly from the 16 rank-1 precoders in Table 6.3.4.2.3-2 in TS36.211. In Figure 2, we first randomly pick one precoder from the 16 rank-2 precoders in Table 6.3.4.2.3-2 in TS36.211 and then assign the 2 UEs with the two column vectors of that chosen precoder. The connections to terminology used in WF [2] for precoder selection strategy are

· Random: 2 precoders of the 2 UEs are selected randomly from the 16 rank-1 precoders
· Constrained: 2 precoders of the 2 UEs are the two column vectors of the precoder matrix selected randomly from the 16 rank-2 precoders
In both Figure 1 and 2, we provide 3 different curves with different receivers (R-ML or enhanced IRC) and interference modulations (QPSK or 16QAM). Note that the performance of enhanced IRC is independent to interference modulation. In short, we name the 3 curves by
· R-ML-QPSK 
· R-ML-16QAM 
· eIRC 
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Figure 1. Throughput performance of Test B1 in FDD with random precoder

[image: image2.emf] 
Figure 2. Throughput performance of Test B1 in FDD with constrained precoder
There are some observations can be drawn based on Figures 1 and 2:
1. R-ML-QPSK performance does not change much by different precoder assumptions. For one example, the SNRs of 70% throughput are around 12.2 dB and 11.9 Db in Figure 1 and 2, respectively.
2. The performance difference (at 70% of max throughput) between R-ML-QPSK and eIRC are about 3.5 dB and 2.9 dB in Figures 1 and 2 respectively. The performance difference between R-ML-16QAM and eIRC are about 1.2 dB and 1.1 dB in Figures 1 and 2 respectively. We summarize these performance differences in Table 1.

Table 1. Performance gap at 70% of max throughput

	Gap types
	Precoder assumption
	Value (dB)

	R-ML-QPSK over eIRC
	Random
	3.5

	
	Constrained
	2.9

	R-ML-16QAM over eIRC
	Random
	1.2

	
	Constrained
	1.1


As can be easily seen from Table 1, interference modulation order is a more dominant factor to the performance gap between R-ML and eIRC, rather than the precoder assumption. Since that RAN4 had already agreed that R-ML is the reference receiver in specifying performance requirement, it would be good to have sufficient performance difference between R-ML and other types of receiver. Hence, we suggest QPSK as the modulation order of interfering PDSCH.
Proposal 1: QPSK as the modulation order of interfering PDSCH.

As for the precoder assumption, we do not have strong view. Since this is the last meeting for MUST performance WI, RAN4 needs to make a decision on this issue. 

Proposal 2: Down select between the 2 precoder assumptions in this meeting.

In Figures 3 and 4, we provide the simulation results in TDD. In Table 2, a summary of the SNR threshold at 70% of max throughput is given.
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Figure 3. Throughput performance of Test B1 in TDD with random precoder 
[image: image4.emf]
Figure 4. Throughput performance of Test B1 in TDD with constrained precoder

Table 2 Summary of SNR at 70% of max throughput
	interference modulation
	precoder assumption
	Frame structure
	SNR (dB) at 70% of max throughput

	QPSK
	random
	FDD
	12.24 

	
	
	TDD
	12.17 

	
	constrained
	FDD
	11.87 

	
	
	TDD
	11.80 

	16QAM
	random
	FDD
	14.54 

	
	
	TDD
	14.41 

	
	constrained
	FDD
	13.68 

	
	
	TDD
	13.59 


4
Summary 
In this paper, we provide our view on the remaining open issues for MUST Case 3. Based on the evaluation through simulation, we have the following proposals:

Proposal 1: QPSK as the modulation order of interfering PDSCH.
Proposal 2: Down select between the 2 precoder assumptions in this meeting.
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