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1. Introduction
As the feedback information for downlink channel characteristic, three types of information are provided from UE to eNB on PUCCH/PUSCH, these are CQI, PMI and rank, and we discuss how to transmit them. We know these three types of information have different physical properties, especially the required feedback interval for each of them should be different. 
Additionally, we also know that the optimal feedback interval for each information type can vary according to the downlink channel conditions (in this contribution, we will denote it "velocity" for simplicity), and it is investigated if the UE should provide this velocity report to the eNB [1].
In this contribution, we propose feedback intervals for four types of feedback information, CQI, PMI, rank and velocity, and that LTE should adopt these. (This contribution was revised from R1-073947).
2. Proposal for CQI, PMI, rank report and velocity interval
It is proposed that the velocity impacts of CQI and PMI may have similar properties and they can be sent in the same package [2] [3], and that joint feedback of CQI and PMI is efficient in reducing the overhead [4]. In addition, the actual CQI/PMI report interval of 2ms/5ms is also proposed in [2]. For the rank report, it is shown that velocity impacts of rank occur slower than for CQI or PMI, and the rank report can be transmitted less frequently [2] [3] [5]. The proposed rank report feedback interval has a range from 10ms to 100ms [2] [3] [7]. On the other hand, it is also proposed that CQI, PMI and rank should be reported jointly for low complexity [6]. Based on these proposals, an effective solution is that CQI and PMI could be reported jointly, and rank could be reported less frequently than the CQI and PMI report.
However, there is an exception condition to the above - the optimum feedback intervals of CQI, PMI and rank can vary depending on the velocity impacts or geometry [7] [8] [9] [10]. Especially for the PMI report, there is a proposal that open loop MIMO scheme is efficient when the UE's velocity is high, because UL resources are wasted for the PMI reporting to catch up with the high speed channel variations [11] [12]. In this case, the PMI reporting resources should be released in order to reduce the signalling overhead in the uplink.
In addition, considering the uplink traffic overhead, it is difficult to support a fast enough interval for all UEs, i.e. a 2ms periodic feedback from more than 200 UEs. The adequate feedback interval should be determined based on the traffic load conditions (e.g. frequent feedback is not needed for a UE which has an empty buffer, even if it is located in a cell transition position and the velocity is very stable)
Taking the above mentioned considerations into account, to achieve both, maximum downlink throughput and efficient uplink overhead reduction, the four types of feedback information (CQI, PMI, rank and velocity) should be transmitted at their own optimum feedback intervals, and the optimum feedback intervals should be dynamically and flexibly controlled by the eNB according to traffic load or the UE provided velocity information [13].
Figure 1 shows an example of transmission intervals of the four types of feedback information.
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Figure 1 Example of four types of feedback interval
3. Conclusion
In this contribution, we have investigated the feedback interval of four types of feedback information, CQI, PMI, rank and velocity. As a conclusion we think that the LTE design needs the following:
· The four types of feedback information, CQI, PMI, rank and velocity should be transmitted at their own optimum feedback intervals. 

· The optimum feedback interval for each should be dynamically and flexibly controlled by the eNB according to traffic load or the UE provided velocity information.[13]
This mechanism can release PMI feedback resources from high velocity UEs. If only the precoding vector adopted by eNB is explicitly reported on the PDCCH, an open loop MIMO scheme (i.e. both fixed and cyclic shift precoding configured by eNB) can be realized without requiring any additions to specifications.
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