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1. Introduction

There were many contributions in the past RAN1 meetings pertaining to the CQI feedback methods [1-15]. These contributions mainly focus on the detailed proposal on how to feedback the frequency-domain or spatial domain CQI at each snap-shot. In this contribution, we focus on a basic overall configuration for the CQI feedback method that is appropriate for the E-UTRA.

2. Basic CQI Feedback Method Appropriate for E-UTRA

2.1. CQI Feedback Channel Assignment

Different from HSDPA, the UE must feed back frequency selective CQI information to the Node B for frequency-domain scheduling. Furthermore, for MIMO, the UE must feed back spatial domain CQI information. The optimum granularities of the CQI report in the frequency and time domains are dependent on the delay spread and mobility of the respective UEs. Thus, the optimum number of CQI bits per report is dependent on the granularity of CQI in the frequency domain and selected MIMO mode.


Therefore, it is desirable to support a variable number of CQI bits per report and a variable CQI report interval in order to achieve an efficient CQI feedback channel. To achieve this, we consider that the following three parameters are used to configure the CQI feedback channel for each UE (see also Fig. 1).

· MCS

· Determines the number of CQI bits per sub-frame
· The UE near the cell site, which typically uses MIMO with a higher rank, can use a higher MCS to convey a larger number of CQI bits efficiently
· TTI

· One TTI comprises a single or multiple consecutive sub-frames
· One CQI report on the frequency domain and spatial domain is transmitted using one TTI
· A combination of MCS and TTI determines the number of CQI bits per report
· CQI report interval (and timing offset)

Using these three parameters, we can support a flexible CQI report format. As was agreed, CDMA and FDMA are used to multiplex multiple CQI transmitted from different UEs within a sub-frame. These three parameters can be controlled either on a per-UE basis or per-cell basis (FFS).
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Figure 1 – CQI feedback channel assignment

A simple example is shown in Fig. 2. If the granularity of the CQI feedback in the frequency-domain is given priority over that in the time-domain, the longer TTI with a longer CQI report interval is selected. If the granularity of the CQI feedback in the time domain is given priority, the shorter TTI with a shorter CQI report interval is selected. For the purpose of the simplicity of the system, the number of options should be minimized.
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Figure 2 – Example of CQI feedback channel assignment

2.2. Basic CQI Format Configuration for Efficient Feedback

In this section, we discuss how to configure the CQI format in general. It should be noted that the following concept is applicable to all of the proposed efficient CQI information encoding schemes in the frequency or spatial domain [1-15].

We propose to employ the following basic CQI format configuration as a working assumption, in order to achieve efficiently high-quality and low-delay CQI feedback.

· Joint channel coding within TTI

· All of the CQI information in the frequency and spatial domains is coded jointly to achieve a larger coding gain
· To avoid a delay in CQI decoding, the channel coding of CQIs between different TTIs should be separated
· Use of differential coding within TTI

· CQI information is determined by distance-dependent path loss, shadowing, and instantaneous fading. Among these, the distance-dependent path loss and shadowing variation are highly correlated in the frequency and spatial domains. Therefore, the use of differential coding can avoid duplicate sending of distance-dependent path loss and shadowing variation-related CQI information.
· Therefore, within one TTI, one CQI value is represented by the absolute value, but all the other CQI information should be represented by a relative value. An example assuming M-best CQI feedback [1-5] is shown in Fig. 3.
· However, the differential coding between TTIs should not be used to avoid error propagation.
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Figure 3 – Example of CQI feedback based on differential coding 
(M-best approach is assumed as an example)

3. Conclusion
In this contribution, we discussed the basic overall configuration of the CQI feedback method appropriate for the E-UTRA. We recommend applying the following basic configurations to the CQI feedback channel as a working assumption.
· The CQI feedback channel is configured by the combination of MCS, TTI, and CQI report interval (and timing offset). These three parameters can be controlled either on a per-UE basis or per-cell basis (FFS).

· One CQI report pertaining to the frequency domain and spatial domain using one TTI.

· Joint channel coding within a TTI. Separate coding between TTIs.

· Use of differential coding within a TTI. On the other hand, differential coding is not employed between TTIs to avoid error propagation.
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