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1. Introduction

In this document, we discuss the feedback of UE measurements for MIMO. We tried to group several possible feedback for MIMO. We also discuss the feedback rate of them. 
2. Discussion
Table 1 shows possible feedback for MIMO. This table categorizes feedback for these MIMO proposals listed in [1], although these may not be complete. As also discussed in MIMO conference call [2][3], adaptation cycle of MIMO transmission can be classified into two types, fast adaptation and slow adaptation. Fast adaptation is to track fast fading. Slow adaptation is to track slow fading such as correlation, the number of resolvable paths. Natural consequence is fast adaptation requires fast feedback and slow adaptation requires slow feedback. Table 1 also list feedback rate.
Table 1. Possible feedback for MIMO

	Category
	Feedback method
	Feedback rate

	a) CQI
	- Multiple CQIs

- Single CQI & one or multiple differential CQI(s)
	Fast

	b) Indicator for antenna / beam
	b-1) Feedback for common to whole bandwidth to some resource blocks (RBs)
	- Virtual antenna subset indicator
- Multi-beam subset indicator
- Single precoding matrix index
	Fast

	
	b-2) Feedback for common to some RBs to each RB
	- Fast FBI feedback
- SIC ordering indicator 
- Precoding vector index (PVI)
- Single augmented precoding matrix index 

- Column subset indicator
- Single beam-forming weight index
	

	c) Weight / channel matrix
	Feedback for common to some RBs to each RB
	- Full channel matrix
- Single beamforming vector
- Single (linear) precoding matrix
	Fast

	d) Indicator for rank / mode
	- Single or no stream number indicator
- Vector size/spatial multiplexing rate

- Space-time/space-frequency code rate index
- Mode indicator
	Slow


Common CQI design between MIMO and non-MIMO listed [4] should be investigated for fast feedback rate schemes (a-c). 
At this moment of time, we are not yet so sure encoding/quantization method of c) weight/channel matrix although we understand what is intended to transmit. Another approach for feedback is channel matrix is directly transmitted, which proposed as DCFB [6]. 
We think slow feedback, i.e. rank/mode indicator, could be handled as similar to measurements support for mobility, which are usually transmitted over higher-layer message such as MAC header or RRC message. Indicator for rank/mode could be transmitted using the higher-layer message, because inconsistent understanding of rank/mode between UE and eNodeB could bring fatal situation. Ack/Nack of HARQ helps to avoid such inconsistent understanding.
3. Conclusion
In this document we discussed the feedback of UE measurements for MIMO and feedback rate. 
· Common CQI design between MIMO and non-MIMO listed [4] should be investigated for fast feedback.

· The feedback scheme using higher-layer signalling could be considered for slow feedback.
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