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1	Introduction
Performance requirements for eDL-MIMO work item in Rel-12 were widely discussed in recently RAN4 meeting. Regarding PMI test cases, such options were suggested in last meeting for further study:
· Single PMI Test
a. TBD on the following options discussed:
i. PUCCH 1-1 submode 1, rank 1
ii. PUCCH 1-1 submode 2, rank 1
iii. PUCCH 2-1 with rank 2
b. Test Metric : Existing test method and metric
· Multiple PMI Test
a. PUSCH 1-2, TM9, Rank 1 and/or 2 to be down selected with simulation results.  
b. Test Metric:  Existing test method and metric
c. TBD : 
i. PUSCH 3-2, TM9, Rank 1
· FRC Test (with PUSCH 1-2)
a. Note: Investigate FRC test for Rel-12 4 Tx codebook by modifying or duplicating TM9 single layer PDSCH demodulation test.
In this contribution, we provide initial simulation results and analysis for multiple PMI test case design.
2 Analysis 
2.1 Overview
For multiple PMI test, both PUSCH 1-2 and PUSCH 3-2 is feasible. However considering for PUSCH 3-2, both sub-band CQI and sub band PMI will be reported, it’s better to verify this feedback mode with sub-band CQI test for both CRS mode and DMRS mode to verify reporting sub-band PMI and sub-band CQI accuracy. Furthermore, from UE processing complexity view, the most challenge case should be PUSCH 3-2 with dual codebook report.
Considering test coverage and test effort, such test cases were proposed:
Proposal1: Introduce multiple PMI test with PUSCH 1-2 mode
Proposal2: Introduce sub-band CQI test with PUSCH 3-2 for both CRS based mode (TM6) and CSI-RS based mode (TM9) separately. For TM9 PUSCH 3-2 sub-band CQI test, new dual stage codebook should be enabling.
2.2 CSI test cases design
2.2.1 Simulation assumption
For PUSCH 1-2 multiple PMI test, the detailed test configuration can be based on current multiple PMI test (CSI-RS) in Ts36.101 chapter 9.4.2.3. In order to verify the feasibility of legacy test configuration and make decision for detailed test parameters. An example for multiple PMI test configuration was given in table 1.
Table 1 Multiple PMI test for PUSCH 1-2
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EVA5

	Precoding granularity
	PRB
	6RB

	Correlation and antenna configuration
	
	Option1:Low ULA 4 x 2
Option2:XP High 4 x 2

	Cell-specific reference signals
	
	Antenna ports 0,1,2,3

	CSI reference signals
	
	Antenna ports
15,…,18

	Beamforming model
	
	Annex B.4.3

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

	CSI-RS reference signal configuration
	
	6

	CodeBookSubsetRestriction bitmap
	
	TBD

	 Downlink power allocation
	

	dB
	0

	
	

	dB
	0

	
	Pc
	dB
	-3

	
	
	dB
	-3

	[image: ]
	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5

	 PMI delay 
	ms
	8

	MCS
	
	Option1: QPSK MCS4
Option 2: 16QAM MCS12

	Rank
	
	Option1: Rank1
Option2: Rank2

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

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



2.2.2 Simulation results
Based on proposed test setup in last chapter, simulation results for different combinations were given in this chapter. Regarding PMI selection method, such options were evaluated:
· Option1: Following PMI
· Option2: Random PMI 
Both XP high and ULA low MIMO channel correlation were evaluated, and for XP high channel, main beam direction was fixed in our simulation as no beam steering conducted. QPSK with MCS 4 and 16QAM with MCS12 were considering in our simulation.
PUSCH 1-2 Rank1

Figure 1: Throughput Vs SNR with Rank1 and PUSCH 1-2

Figure 2: TP ratio Vs SNR with Rank1 and PUSCH 1-2
PUSCH 1-2 Rank2

Figure 3: Throughput Vs SNR with Rank2 and PUSCH 1-2

Figure 4: TP ratio Vs SNR with Rank2 and PUSCH 1-2

Based on the simulation results, reference SNR point and throughput ratio at reference SNR point based on legacy test metric, were summarized in table 1:




:the maximum throughput obtained at  using the precoders configured according to the UE reports, and is the throughput measured at with random precoding.

For XP High channel: corresponding to: using the precoders configured according to the UE reports capture70% of the maximum throughput obtained at which SNR point 

For ULA Low channel: corresponding to: using random precoding capture 60% of the maximum throughput obtained at which SNR point 

Table 1: Reference SNR point and TP ratio for PUSCH 1-2
	MCS
	ULA-Low
	XP-High

	
	SNR at 60% TP with random PMI
	TP ratio
	SNR at 70% TP with following PMI
	TP ratio

	Rank1 Transmission

	MCS 4
	-3.7 dB
	1.5
	-6.4 dB
	2.4

	MCS 12
	3.0 dB
	1.4
	-0.7 dB



	2.1

	Rank2 Transmission

	MCS 4
	-0.1 dB
	1.1
	-1.5 dB
	1.8

	MCS 12
	8.9 dB
	1.2
	7.3 dB
	1.5



Based on above summary, we have such observations:
Observation 1: For rank1 test, throughput gain with following PMI compared random PMI is around 1.5/1.4 for ULA low channel at reference SNR point and 2.4/2.1 for XP high.
Observation 2: For rank2 test, with ULA low channel, throughput gain with following PMI compared random PMI is marginal in some SNR range (around 1.1). With XP high channel, throughput ratio at reference SNR point is around 1.8 and for QPSK case and 1.5 for 16QAM case.
Based on such analysis and observations, such detailed test case design given:
Proposal3: Such test configuration can be used for PUSCH 1-2 mode multiple PMI test:
· MCS: 16QAM Rank1
· Channel and antenna correlation: EVA5Hz , 4*2 XP High
· 
Reference SNR point: corresponding to: using the precoders configured according to the UE reports capture70% of the maximum throughput obtained at which SNR point
3 Conclusion
In this contribution, firstly RAN1’s agreement and RAN4 progress for eDL-MIMO work item in Rel-12 were summarized. With generally analysis and simulation results, such observation given:
Observation 1: For rank1 test, throughput gain with following PMI compared random PMI is around 1.5/1.4 for ULA low channel at reference SNR point and 2.4/2.1 for XP high.
Observation 2: For rank2 test, with ULA low channel, throughput gain with following PMI compared random PMI is marginal in some SNR range (around 1.1). With XP high channel, throughput ratio at reference SNR point is around 2.0 and for QPSK case and 1.5 for 16QAM case.
Based on the observations and analysis, such detailed test case design were proposed to verify new features in this WI:
Proposal1: Introduce multiple PMI test with PUSCH 1-2 mode
Proposal2: Introduce sub-band CQI test with PUSCH 3-2 for both CRS based mode (TM6) and CSI-RS based mode (TM9) separately. For TM9 PUSCH 3-2 sub-band CQI test, new dual stage codebook should be enabling.
Proposal3: Such test configuration can be used for PUSCH 1-2 mode multiple PMI test:
· MCS: 16QAM Rank1
· Channel and antenna correlation: EVA5Hz , 4*2 XP High
· 
Reference SNR point: corresponding to: using the precoders configured according to the UE reports capture70% of the maximum throughput obtained at which SNR point
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