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1 Introduction
It was agreed that the LTE-Advanced DL will support 8×8 MIMO configuration with a maximum of eight layers. And in order to achieve fully the potential capacity gain by the 8-Tx antenna MIMO channel, closed-loop precoding will be applied. In this contribution, we evaluate the rank distribution in typical LTE-A deployment from a system level simulation point of view. We use the results from this simulation to suggest key design principles necessary for downlink 8-Tx codebook design. 
2 Rank distribution for different scenarios

The figure below shows the rank distribution for different antenna configurations and inter-antenna spacings. Note that for each scenario, the proportions sum to 1. The simulation assumptions are in appendix. 
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Figure 1. Rank Statistics with rank adaptation of 8x2 antenna configuration for different scenarios
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Figure 2 Rank Statistics with rank adaptation of 8x4 antenna configuration for different scenarios
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Figure 3 Rank Statistics with rank adaptation of 8x8 antenna configuration for different scenarios
From above figures, it can be seen that rank-7 and rank-8 are rarely selected. So the Optimization for rank-7 and rank-8 can be kept to a minimum.  Rank-1 to rank-4 is selected with high probability although rank-5 and rank-6 can’t be neglected. And the optimization for rank-1 to rank-6 codebook is important.   
3   Conclusions
Based on our preliminary simulation results, we have found by studying some relevant eight TX antenna setups and channel scenarios that rank 7 and 8 are very seldom selected by the rank adaptation algorithm. It is therefore motivated to allow for a non-equal number of codebook elements per rank, to maximize the efficiency of the feedback. Even a single codebook element (fixed matrix) should be considered. The impact on this on the spectral efficiency should be further studied.
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5 Appendix :System simulation parameters 
	Parameter
	Assumption

	Cellular Layout
	19 sites, 3 sectors per site

	Simulation scenarios
	Case 1  Case 3 in TR25.814

	Load
	Average 10 UE per sector

	Bandwidth
	10MHz

	Channel model
	SCM

	UE speeds of interest
	3km/h

	antenna configuration
	8×2,8×4, 8×8

	Antenna type 
	BS: 0.5 Lambda （cross polarized） MS:0.5 Lambda(cross polarized)

BS: 4.0 Lambda （cross polarized） MS:0.5 Lambda(cross polarized)

	Scheduling granularity
	5 RB

	Traffic model
	Full buffer

	Scheduler
	Round Robin

	Rank adaptation
	YES

	HARQ
	Maximum 3 retransmission

	Receiver algorithm
	MMSE
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