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1. Introduction
In this way forward contribution we suggest to design MU-MIMO for E-UTRA as optimised for the highly correlated channel scenario. This implies wideband UE codebook vector reporting. 
2. Way forward

We suggest the following:

1. The UE codebook is a vector codebook, consisting of vectors obtained from columns of a DFT matrix

2. The UE codebook is indexed with 3 bits for 2 TX antennas and [4] bits for 4 TX antennas

3. The UE reports a single preferred spatial signature vector from the UE codebook for each report 
4. The support for frequency domain granularity of each UE’s spatial signature report should be similar to SU-MIMO. It may for example be 

a. a selected subset of all RBs (in case of Best-M type of CQI reporting is selected)  
b. the whole bandwidth

5. The UE obtains  CQI assuming presence of co-user interference 

6. The support for frequency domain granularity of CQI reporting should be similar to SU-MIMO. It may for example  be

a. One report per sub-band or per selection of  sub-bands
b. One wide-band report

7. The NodeB codebook is designed to assure equal transmission power from each TX antenna 
8. If dedicated pilots are not used in the downlink for MU-MIMO, the NodeB codebook is a non-unitary codebook consisting of precoding matrices indexed by [3-4] bits for 2 Tx antennas and [4-5] bits for 4 Tx Antennas. The codeword mapping is based on a Moore-Penrose pseudo-inverse of selected UE codebook vectors, where the Moore-Penrose pseudo-inverse is defined as 
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The exact components of Node B codebook is FFS.
9. If dedicated pilots are used in the downlink for MU-MIMO, then Node B is not mandated to use any specified Node B codebook.

10. The downlink signalling of the used Node B precoding matrix information includes at least the scheduled UE’s precoding vector information. The signalling of precoding information about co-scheduled UEs is for FFS. The exact downlink control signalling scheme is for FFS.
11. The UE is informed of the TX power information needed for coherent demodulation of its data
The NodeB codebook for 2 Tx antennas is defined in the table below. Note that the table defines the Node B codebook matrices but does not impose any restriction on Node B scheduling. The codebook is pruned by removing Node B codewords which have lowest condition numbers or by removing mappings corresponding to UE code vector combinations which have the highest correlation. 
	Number
	Codeword

	W1
	W(u1, u3) 

	W2
	W(u1, u4) 

	W3
	W(u1, u5) 

	W4
	W(u1, u6) 

	W5
	W(u2, u4) 

	W6
	W(u2, u5) 

	W7
	W(u2, u6) 

	W8
	W(u2, u7) 

	W9
	W(u3, u6) 

	W10
	W(u3, u7) 

	W11
	W(u3, u8) 

	W12
	W(u4, u7) 

	W13
	W(u4, u8) 

	W14
	W(u5, u7) 

	W15
	W(u5, u8) 

	W16
	W(u6, u8) 


3. Open issues
These open issues need to be resolved at RAN1#50

1. The detailed NodeB codebook design for 4 Tx antennas
2. If the maximum number of co-scheduled UEs is 2,3 or 4 for 4 Tx antennas
3. How the UE acquires information about TX power: signalling of transmission rank (number of co-scheduled UEs), signalling of pilot to data power ratio or if it is implicit in the Node B precoding matrix selection. 

4. If the method how to estimate CQI needs to be specified or is left to RAN4
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