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1	Introduction
RAN4#84 discussed the test setup and metric for the PMI test for eFD-MIMO advanced CSI codebook [1] and agreed with the following way forward:
· 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
	
	α1
	α2
	β
	γ

	High spatial correlation
	0.9
	0.9
	0.9
	0.3

	Medium spatial correlation
	0.3
	0.3
	0.6
	0.2



· 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)



We continue the discussion on the test setup and metric based on our simulation result.
2	Discussion
[bookmark: _Ref352176984]2.1	Followed-PMI/RPI simulation result
Figure 1 shows the simulation results for different conditions: 
1) EVA5 medium channel correlation or EVA high channel correlation
2) 16QAM 1/2 rank 2 or 64QAM 1/2 rank 1
For each figure, we show the simulation results of: 
1) Followed Class A PMI (this means UE only report the first W1, W2 only)
2) Followed Advanced CSI PMI/RPI
3) Followed the first W1, randomized {i1,3, i2, RPI}
4) Followed the first W1, i1,3, i2. Fixed RPI=0.
Note we set O1 is 4 because it is not possible to set O1=8 for advanced CSI precoder.
[image: ][image: ] [image: ] [image: ]
[bookmark: _Ref488151969]Figure 1	Simulation results of the followed Class A PMI, followed Advanced CSI PMI/PRI, followed Advanced CSI with RPI=0, and followed Advanced CSI with randomized {i1,3, i2, RPI}. 
2.2	Metric for PMI/RPI test
[image: ] [image: ] [image: ] [image: ]
[bookmark: _Ref488154609]Figure 2	Throughput ratios of 1) the followed Advanced CSI PMI/RPI over followed Advanced CSI with randomized {i1,3, i2, RPI} (Option 2, baseline), 2) the followed Advanced CSI PMI/RPI over followed Advanced CSI with RPI=0 (Option 1), and the followed Class A PMI over followed Advanced CSI with randomized {i1,3, i2, RPI}.
Figure 2 compares the throughput ratios:
1) the followed Advanced CSI PMI/RPI over followed Advanced CSI with randomized {i1,3, i2, RPI} (Option 2, Baseline)
2) the followed Advanced CSI PMI/RPI over followed Advanced CSI with RPI=0 (Option 1)
3) the followed Class A PMI over followed Advanced CSI with randomized {i1,3, i2, RPI} 
The first ratio and second ratio is the possible metrics in the way forward. The third one is the ratio when UE only reports Class A codebook for reference.
When comparing 64QAM and 16QAM, we observe from Figure 1 that the performance gain of the Followed Advanced CSI PMI/RPI with 64QAM is not so large compared with Class A PMI. This means UE supporting only Class A may pass the Advanced CSI PMI/PRI test if 1) is chosen as a metric. Even if we choose 2) as the metric, the throughput ratio is small (<1.2). 
For 16QAM case, it is observed that the performance gain of the Followed Advanced CSI PMI/PRI over Followed Class A PMI for medium channel correlation is larger than that for high correlation matrix. We therefore propose to choose 16QAM rank 2 and medium channel correlation matrix.
Proposal 1: For Advanced CSI PMI/RPI test, use 16QAM 1/2 rank 2 for MCS.
Proposal 2: For Advanced CSI PMI/RPI test, use the medium channel correlation matrix. 

[bookmark: _GoBack]For metric, if we look 16QAM with medium channel correlation, the throughput ratio at SNR=6dB (around 80% of maximum throughput with followed advanced PMI/PMI) is about 1.8 for metric 1), 1.35 for metric 2), and 1.4 for metric 3). If we adopt the 1) as metric, we should set the throughput ratio to be higher than the throughput ratio given by 3) to avoid UE supporting only Class A PMI pass the test, e.g., 1.6, according to our simulation. Otherwise, we can choose 2) for metric because this metric can secure the test for the advanced CSI PMI/RPI reporting. Our preference is still option 1 because it can avoid our concern. 
Proposal 3: For the metrics (throughput ratios) of the Advanced PMI/RPI reporting test, adopt the throughput ratio between the followed Advanced PMI/RPI and followed Advanced PMI with fixed RPI=0. 
3	Conclusion
Proposal 1: For Advanced CSI PMI/RPI test, use 16QAM 1/2 rank 2 for MCS.
Proposal 2: For Advanced CSI PMI/RPI test, use the medium channel correlation matrix. 
Proposal 3: For the metrics (throughput ratios) of the Advanced PMI/RPI reporting test, adopt the throughput ratio between the followed Advanced PMI/RPI and followed Advanced PMI with fixed RPI=0. 
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Appendix
Simulation setup (based on [1])
	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 XP 16 x 2 (N1,N2,P) =(2,4,2)
High or Medium

	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
	
	4

	codebook-Over-Sampling-RateConfig-O2
	
	4

	codebookSubsetRestriction-1
	
	0x02/01 
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF

	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

	MCS &Rank
	
	16QAM 1/2, Rank2 or
64QAM 1/2, Rank1

	Max number of HARQ transmissions
	
	4

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