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1. Introduction
In this contribution, we provide evaluation results for MIMO scenario B comparing proposed feedback framework in [1]

 REF _Ref308763734 \r \h 
[2] with Rel-10 feedback framework.

2. Performance Evaluation
In this section, we evaluate system level performance of the proposed codebooks and CQI measurement enhancement for 4Tx antenna configuration. We followed simulation assumption defined in [3], and further detail assumption is described in appendix section. 

We assumed n1=n2 in equation (2) of W1 matrix [2] for simplicity in this section. It can be further improved by using different sub-matrices (n1≠n2) while requires some more additional overhead (e.g. 4bit per report). 

· PMI selection method in mode 3-1

When a UE determine PMI in mode 3-1, there are two possible methods. Assume f(R,i) is a performance metric function with covariance matrix R and precoder in i-th codebook index, then the PMI can be determined as follows:
Method 1: Using channel matrix (H) or subband covariance matrix (Rs)
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Complexity of this method is almost same as mode 3-2 while the selected PMI can reflect best band’s beam in some sense.

Method 2: Using wideband covariance matrix (Rw)

The PMI can be determined as follows:
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Complexity of this method is quite smaller than method 1 while it may have lower performance in frequency selective channel.
· Performance Results for 4Tx antenna with perfect calibration using PMI selection method 1
In Table 2, we show performance gain of proposed scheme under scenario B [3] with PMI selection method 1 for mode 3-1. In order to see how much average throughput gain can be obtained while maintaining cell edge throughput, we adjust PF parameters for baseline system (Rel. 10 based feedback mechanism). Also, to see MU-MIMO preferable scenario, we evaluate rank-1 feedback only also as well. As preliminary results, we adopt dynamic point selection (DPS) for both feedback frameworks. 
Table 2 Performance Gain over Rel-10 feedback framework (MU-MIMO, Method1)
	
	Scenario B

	Rank-1 report only
	7.79%

	Rank-adapted report
	6.99%


As seen in the Table, comparing with Rel-10 feedback framework about 7~8% can be achieved by proposed feedback framework without overhead increase much. 
· Performance Results for 4Tx antenna with perfect calibration using PMI selection method 2

In Table 3, we show performance gain of proposed scheme under scenario B [3] with PMI selection method 2 for mode 3-1. In order to see how much average throughput gain can be obtained while maintaining cell edge throughput, we adjust PF parameters for baseline system (Rel. 10 based feedback mechanism).
Table 3 Performance Gain over Rel-10 feedback framework (MU-MIMO, Method2)
	
	Scenario B

	Rank-adapted report
	7.59%


As seen in the Table, comparing with Rel-10 feedback framework about 8% gain can be achieved by proposed feedback framework without overhead increase much. 
3. Conclusions

In this contribution, we provide some performance evaluation results based on proposal. While it can be further extend to better fit deployment scenario considered in Rel-11, the results show that multi-granular codebook, finer frequency CSI, and MU-MIMO based CQI provide performance gain over Rel-10 feedback framework. 
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Appendix

Table 3 4x2 antenna configuration (MU-MIMO, Rank-1 report only, Scenario B) 
	
	Scenario B

	
	Average SE (bps/Hz)
	50%-tile UE SE (bps/Hz)
	Cell Edge SE (bps/Hz)

	Rel-10 Feedback Framework (Method 1)
	7.06
	0.184
	0.0551

	Proposed enhancements
	7.61
	0.197
	0.0555


	
	SU-Rank-1
	MU 2 streams
	MU 2 streams
	MU 4 steams

	Scenario B
	Rel-10 Feedback Framework
(Method 1)
	77.67%
	17.77%
	4.43%
	0.13%

	
	Proposed enhancements
	73.03% 
	21.05% 
	4.83% 
	0.63%


Table 3 4x2 antenna configuration (MU-MIMO, Rank-adapted report, Scenario B) 
	
	Scenario B

	
	Average SE (bps/Hz)
	50%-tile UE SE (bps/Hz)
	Cell Edge SE (bps/Hz)

	Rel-10 Feedback Framework (Method 1)
	10.44
	0.249
	0.0631

	Rel-10 Feedback Framework (Method 2)
	10.38
	0.241
	0.0606

	Proposed enhancements
	11.17
	0.266
	0.0613


	
	SU-Rank-1
	SU-Rank-2
	MU 2 streams
	MU 3 streams
	MU 4 steams

	Scenario B
	Rel-10 Feedback Framework
(Method 1)
	41.83%
	52.87%
	4.87%
	0.47%
	0.00%

	
	Proposed enhancements
	33.23%
	50.30%
	12.37%
	3.77%
	0.37%


The following table shows simulation assumptions.
Table 4 System level simulation assumptions
	Parameters
	Assumption

	Channel model
	ITU UMa/UMi
All outdoor users in Scenario B 

	System BW 
	10MHz (FDD)

	Number of UEs per sector 
	Scenario B: Configuration #4b
30 UEs per sector (effectively 5 UEs per small cell)

	Number of points per sector
	Scenario B: 1 high power Macro, 4 low power small cells

	Number of tx antennas at point 
	4

	Number of tx antennas at UE
	2

	Antenna configuration 
	Cross-polarized for eNB, small cell, and UE
For eNB

· 0.5 lambda 

For small cell

· 0.5 lambda

	Transmission scheme
	MU-MIMO with DPS (without dynamic point blanking)

	Link adaptation 
	MCSs based on LTE transport formats 

	HARQ scheme 
	Chase combining

	Feedback and control channel errors 
	No error 

	UE speed
	3Km/h 

	Traffic load 
	Full buffer

	Maximum rank per UE 
	2

	PMI feedback 
	Rel-8 LTE codebook 
GoB codebook

	Feedback delay
	5ms

	Feedback reporting period
	5ms 

	Feedback granularity
	Mode 3-1

Wideband PMI, Subband CQI per 6 RBs

Mode 3-2

Subband PMI/CQI per 6 RBs
Wideband RI,

	DL overhead assumption 
	3 OFDM symbols for PDCCH + UE-specific RS (same as Rel-10 PDSCH transmission in normal subframes)

	Reference rank setting
	4 without changing
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