3GPP TSG-RAN WG4 Meeting #84bis                                                             R4-1711041
Dubrovnik , Croatia, 9 - 13 Oct, 2017
Document for:
Discussion
Agenda Item:
6.4.2.3
Source: 
Samsung
Title: 
Test case design for advanced CSI reporting
Document for:
Discussion
1 Introduction

In last RAN4 meeting, such agreements were reached for advanced CSI.

	· Introduce advanced Codebook PMI test case with below configuration:

· PUSCH 1-2 feedback mode, 16 CSI-RS ports with (N1,N2) = (2,4), (O1, O2) = (8, 4),  CDM4, CSS configuration  = 1,2, 3, 4 , EVA5Hz

· Test metric:
· Option 1: Throughput ratio between the followed Advanced PMI/RPI and followed Advanced PMI with fixed RPI=0. 

· Option 2: Throughput ratio between the followed Advanced PMI/RPI and randomized {i1,3, i2, RPI} with the Advanced CSI.  (Baseline)

· MIMO correlation matrix:
· Option 1: High correlation as existing in specs

· Option 2:  Medium spatial correlation
· 
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· MCS and Rank:
· Option 1: 16QAM 1/2 Rank2 (Baseline)

· Option 2: 64QAM 1/2 Rank1

· Beam steering model: Dual cluster beam with independent MIMO channels
· Relative power ratio : 1 (p=1)
· 
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In this contribution, we discuss open issues for test case design of advanced CSI test cases with evaluation results.
2 Discussion
2.1 Simulation assumption
Table 1: Proposed test set-up for advanced codebook

	Parameter
	Unit
	Test 1 (Multiple PMI test) -16ports

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EVA5

	Precoding granularity
(only for reporting and following PMI)
	
	6

	Correlation and antenna configuration
	
	2D High/Medium XP 16 x 2
(N1,N2,P) =(2,4,2)

	Beamforming model
	
	[Annex B.4.3]

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

	
	
	15,…,30

	Number of CSI-RS ports
	
	16

	CDM Type
	
	CDM4

	CSI-RS periodicity and subframe offset  
TCSI-RS / ICSI-RS
	
	5/1

	NZP-CSI-RS-Configuration-List
	
	{0,1,2,3}

	FrequencyDensityNonPrecoded
	
	1

	NZP-TransmissionCombNonprecoded
	
	1

	eMIMO-Type
	
	Class A

	advancedCodebookEnabled
	
	True

	codebookConfig-N1
	
	2

	codebookConfig-N2
	
	4

	codebook-Over-Sampling-RateConfig-O1
	
	8

	codebook-Over-Sampling-RateConfig-O2
	
	4

	codebookSubsetRestriction-1
	
	0x02/01
0000 0000 0000  0000

0000 0000 0000  0000

0000 0000 0000  0000

0000 0000 0000  0001

	codebookSubsetRestriction-2
	
	Codebook-Config 1: 
0000 1111 0000
Codebook-Config 2,3,4:
 0x 00 000000 FFFF 0000

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5

	PMI delay
	ms
	8

	Measurement channel
	
	16QAM/64QAM

	Rank Number of PDSCH
	
	2/1

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}


2.2 Simulation results
In this section, we provide initial simulation results for advanced CB PMI test case, below PMI, RPI selection method used:

· Following PMI with advanced CB
· Random PMI (only i1,3 and i2) with advanced CB
· Fixed Ip=0, with following PMI

HIGH correlations
Figure 1 and figure 2 below show absolute throughput and relative throughput ratio for 16QAM rank2 with high correlation.  Figure 3 and figure 4 below show the results for 16QAM rank1 with high correlation MIMO channel.
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Figure 1: Absolute throughput Vs SNR with High correlation (16QAM Rank2)
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Figure 2: Relative throughput ratio Vs SNR with High correlation (16QAM Rank2)
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Figure 3: Absolute throughput Vs SNR with High correlation (64QAM Rank1)
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Figure 4: Relative throughput ratio Vs SNR with High correlation (64QAM Rank1)

Medium correlations
Figure 5 and figure 6 below show absolute throughput and relative throughput ratio for 16QAM rank2 with medium correlation.  Figure 7 and figure 8 below show the results for 16QAM rank1 with medium correlation MIMO channel.
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Figure 5: Absolute throughput Vs SNR with Medium correlation (16QAM Rank2)
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Figure 6: Relative throughput ratio Vs SNR with Medium correlation (16QAM Rank2)
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Figure 7: Absolute throughput Vs SNR with Medium correlation (64QAM Rank1)
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Figure 8: Relative throughput ratio Vs SNR with Medium correlation (64QAM Rank1)

Based on the simulation results above, we can observe that:

· Comparison between high correlation and medium correlation

· Under Medium correlation MIMO channel, there are performance difference under different PMI adaptation method, between following PMI,RPI and fixed RPI=0, following PMI.
· Under High correlation MIMO channel, the performance difference between with fixed Ip=0 with single beam adaption and following RPI and PMI is marginal.

· Comparison between 16QAM Rank2 and 64QAM rank1

· Under Medium correlation, there are performance difference for different PMI adaptation method for both 16QAM 1/2 Rank2 and 64QAM rank1. However, the performance difference under 16QAM 1/2 rank2 is larger than 64QAM rank1.

· Meanwhile, considering under rank2 transmission, more codebook size required than rank1 transmission, it’s preferred using 16QAM rank2 transmission as more calculation complexity needed.   

· Comparison of test metric 

· Based on above results, we can observe that using throughput ratio as following PMI,PRI compared to random PMI, rand RPI is difficult to introduce proper test requirement to differentiate different UE behaviour as analysed in [2]. Option 1 is more proper way to differentiate UE behaviour.

Based on above analysis, such proposals given for undecided parameters of advanced CSI test.

Proposal 1: MCS and Rank: 16QAM 1/2, rank2

Proposal 2: Test metric: Throughput ratio between the followed Advanced PMI/RPI and followed Advanced PMI with fixed RPI=0. 
Proposal 3: MIMO correlation: Medium correlation  
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Proposal 4: Test requirements: For FDD mode, gamma as 1.05.
3 Conclusion

In this contribution, we discuss test case design for advanced CSI and provide simulation results for eFD-MIMO.
Based on the simulation results above, we can observe that:

· Comparison between high correlation and medium correlation

· Under Medium correlation MIMO channel, there are performance difference under different PMI adaptation method, between following PMI,RPI and fixed RPI=0, following PMI.

· Under High correlation MIMO channel, the performance difference between with fixed Ip=0 with single beam adaption and following RPI and PMI is marginal.

· Comparison between 16QAM Rank2 and 64QAM rank1

· Under Medium correlation, there are performance difference for different PMI adaptation method for both 16QAM 1/2 Rank2 and 64QAM rank1. However, the performance difference under 16QAM 1/2 rank2 is larger than 64QAM rank1.

· Meanwhile, considering under rank2 transmission, more codebook size required than rank1 transmission, it’s preferred using 16QAM rank2 transmission as more calculation complexity needed.   

· Comparison of test metric 

· Based on above results, we can observe that using throughput ratio as following PMI,PRI compared to random PMI, rand RPI is difficult to introduce proper test requirement to differentiate different UE behaviour as analysed in [2]. Option 1 is more proper way to differentiate UE behaviour.

Based on above analysis, such proposals given for undecided parameters of advanced CSI test.

Proposal 1: MCS and Rank: 16QAM 1/2, rank2

Proposal 2: Test metric: Throughput ratio between the followed Advanced PMI/RPI and followed Advanced PMI with fixed RPI=0. 
Proposal 3: MIMO correlation: Medium correlation  
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Proposal 4: Test requirements: For FDD mode, gamma as 1.05.
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