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1 Introduction
In RAN4 Ad hoc #2010-04 Xi’an meeting, the eDL-MIMO work plan is proposed in [1], and in RAN4 #57 Jacksonville meeting, the high priority configuration scenario is suggested in WF [2]
This contribution discusses the test scenarios for CSI-RS measurement accuracy for 4x2 and 2x2 configurations in FDD. The conclusions can be applied to TDD cases as well. Test scenarios for 8x2 configurations will be discussed in a separate contribution, since 8Tx antenna has a new codebook, new feedback mode and new channel models.    
2 Simulation test case
2.1 Test case setting for 2x2 configuration

The usage case of 2-Tx CSI-RS and 2 CRS ports is not clear in the common single cell test case. We think the current test case defined in session 9.4 and 9.5 [3] is sufficient.  

Proposal 1: No need to define new test cases for 2x2 configuration
2.2 Test case setting for 4x2 configuration 

For 4x2 configuration, similar methodology used Rel-8 is reused for Rel-9 testing, since the codebook and feedback modes are the same as Rel-8. Some common parameters are recommended as 

· 10 MHz channel bandwidth

· 2 CRS allocated

· CSI-RS configuration 4

· 5ms (5 sub-frame) CSI-RS periodicity, i.e., every 5 sub-frame have a CSI-RS sub-frame transmission.

· Normal cyclic prefix.
2.2.1  Single PMI

Transmission mode 9 allows adaptive RI selection. However in the single PMI test case, we recommend to separate the RI effect by fixing RI = 1. If we fix RI = 2, then there will be two separate HARQ process, which complicate the entire test. Fig. 1 shows the throughput comparison using recommended single PMI versus random PMI. The title of each subplot shows the antenna configuration and MCS used in the simulation. We have the following observations: 

· Due to higher beam forming gain in 4x2 compared to 2x2 case, the SNR point 60% throughput is very low with QPSK 1/3 transmission, around -5dB or lower

· For H/H antenna configuration, the convergence rate for random PMI is very slow. This means a very large SNR testing range is required to calculate the SNR at 60% throughput. 
· Recommended single PMI performs better in EPA channel compared to EVA channel in low correlation cases. 
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Fig. 1 Throughput comparison between recommended single PMI versus random PMI
Based on this observation, we recommend to use 16QAM ½ coding rate, L/L antenna configuration and EVA channel for the single PMI test. The parameters are listed in Table 1. 

Table 1. PMI test for single PMI (FDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9, RI = 1

	Propagation Channel 
	
	EVA 5

	Correlation and antenna configuration
	
	L/L 4x2

	N(j)OC
	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 3-1

	Reporting interval (note 1)
	ms
	5

	PMI delay 
	ms
	8

	Measurement channel
	
	R. 11 FDD

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

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

	Note 1: reporting interval is aligned with recommended CSI-RS periodicity


Proposal 2: For single PMI, we recommend to use 16QAM ½ coding rate, L/L antenna configuration and EVA channel.
2.2.2 Multiple PMI

With similar reason as the single PMI test, we recommend to separate the RI effect by fixing RI = 1. Fig. 2 shows the throughput comparison using recommended multiple PMI versus random PMI. We have the following observations:  
· Similar to single PMI case, the SNR point of 60% throughput is very low with QPSK 1/3 transmission

· Similar to single PMI case, for H/H antenna configuration, the convergence rate for random PMI is very slow. 

· The performance of recommended PMI is very similar in both EVA and EPA, due to multiple PMI reporting 
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Fig. 2 Throughput comparison between recommended multiple PMI versus random PMI

Based on this observation, we recommend to again use 16QAM ½ coding rate, L/L antenna configuration and EPA for multiple PMI test. These recommendations are very similar to existing Rel-8 multiple PMI testing case. The parameters are listed in Table 2. 
Table 2. PMI test for multiple PMI (FDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9, RI = 1

	Propagation Channel 
	
	EPA 5

	Correlation and antenna configuration
	
	L/L 4x2

	N(j)OC
	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval (note 1)
	ms
	5

	PMI delay 
	ms
	8

	Measurement channel
	
	R. 11 FDD

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

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

	Note 1: reporting interval is aligned with recommended CSI-RS periodicity


Proposal 3: For multiple PMI, we recommend to use 16QAM ½ coding rate, L/L antenna configuration and EPA channel.
2.2.3  RI
For RI testing in Rel-8, 3 tests are defined covering H/H and L/L antenna configuration and Low/High SNR point. Extra consideration is needed for codebook subset restriction selection in the RI test.  Ideally we would like to have a 4 codewords in the rank-1 codebook subset that are orthogonal to each other. And 2 codewords in the RI=2 codebook subset where each vector is also a valid rank-1 codeword in the codebook subset. After enumerating all the 32 codeworks in RI=1 and RI=2 codebook, we find the ideal case can not be met. So we recommend that codeword index = 1, 9, 10, 11, 12 for RI=1 codebook subset, and index = 1, 9, 12 for RI = 2 codebook subset. Therefore the CodeBookSubsetRestriction bitmap is defined as 
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for dynamic RI case. 
Proposal 4: For RI test, we recommend to use 3 test cases similar to the Rel-8 RI test, with a new codebook subset restriction bitmap as shown above.

2.2.4  CQI

For transmission mode 9, CQI is measured using both CRS and CSI-RS. Testing CQI only is difficult since transmission mode 9 requires adaptive PMI. As CQI feedback is already part of the RI test, we recommend no separate CQI test with fixed PMI and RI.   

Proposal 5: We recommend no additional separate CQI test for transmission mode 9
3 Conclusion

This contribution proposes some recommendations on the PDSCH eDL-MIMO 2x2 and 4x2 simulation test cases for CSI feedback:

Proposal 1: No need to define new test cases for the 2x2 configuration
Proposal 2: For single PMI, we recommend to use 16QAM ½ coding rate, L/L antenna configuration and EVA channel.

Proposal 3: For multiple PMI, we recommend to use 16QAM ½ coding rate, L/L antenna configuration and EPA channel.
Proposal 4: For RI test, we recommend to use 3 test cases similar to the Rel-8 RI test, with a new codebook subset restriction bitmap.

Proposal 5: We recommend no additional separate CQI test for transmission mode 9
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