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1. Introduction
This document discusses the details of the Type A (preferred single/dual-stream) CQI for UTRA MIMO. Several ways to handle the mapping and tables associated to the CQI have been proposed. In ‎[1] it was proposed to reuse the current CQI tables “punctured” to 4 bits. This can, for example, be done by deleting every second row of the existing tables. In ‎[2] it was suggested that the current tables should be modified to incorporate a symmetric code allocation in the CQI tables. 
2. CQI handling and interpretation

In ‎[1] we proposed to reuse the CQI tables from Rel-6, but “punctured” to a 4 bit representation. One way of doing this would be to remove every second entry in the existing tables. The CQI would then be estimated assuming a nominal (fixed) code allocation. 

In ‎[2] an alternative approach was taken. There the Rel-6 tables were modified in the sense that only a subset of possible code allocations were kept. The transport block size is overlapping between different numbers of spreading codes as indicated in Figure 1. The proposal in ‎[2] contained 8 different block sizes per code allocation, and 4 different code allocations, namely 4, 9, 12 and 15 multi codes.
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Figure 1: Example of packet sizes in ‎[2]
It is acknowledge that this is only one example and that variation of this is indeed possible. In fact it was stated in ‎[2] that the final parameters, like the allowed multi code numbers and coding rates can be refined further in future.

The main motivation for these modifications (of Rel-6 CQI tables) was that CQI estimation should assume the same number of codes on both streams (symmetric code allocation).

In ‎[1] it was noted that the number of spreading codes in the CQI tables is not important. The combination of number of codes and transport block size in the Rel-6 CQI tables should be interpreted by Node B only as an indication of coding rate. The actual number of spreading codes should be chosen by Node B based on available resources, amount of data in queue, etc.. Assuming a symmetric code allocation, the chosen number of codes should be used for both streams, regardless of the values indicated by the per-stream CQI values.
It is also noted that this approach will give a finer granularity of the CQI than the approach promoted in ‎[2].

3. Investigation of scaling errors

As mentioned above, for the approach in ‎[1] a nominal code allocation have to be assumed when estimating the CQI. This will inevitable lead to scaling errors when the Node B should scale the estimated SINR (CQI) from the assumed code allocation to the actual used code allocation ‎[3]. We have investigated the impact of the scaling error on system level for a nominal code allocation of 5 and 15 codes. Figure 2 show the CDF of the ratio between the estimated and actual SINR for different nominal (nc) and actual (ac) code allocations. This is a suburban macro scenario with an inter-site-distance of 1500m. 
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Figure 2: CDF of ratio between estimated and actual SINR. 

MIMO1 and MIMO2 represent the distribution for stream1 and 2, respectively. In Figure 3 below, MIMOt represent the total throughput (stream1 + stream2).
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Figure 3: Impact of scaling error on user throughput.

From Figure 3 it can be concluded that the scaling error seem to have a minor impact on system level. 

4. Conclusions

The CQI handling for MIMO has been discussed. The scaling error that occur when the Node B scale the SINR obtained with one assumed code allocation to another actual code allocation has been investigated. It can be concluded that the scaling error has marginal impact on the throughput, and hence is not a severe problem if a fixed code allocation is assumed at CQI estimation.

We propose that the CQI handling scheme in ‎[1] is adopted, and that a fixed code allocation is used as a reference in the CQI estimation. The exact number of codes to assume seem to be less important, but 10 or 15 codes seem appropriate.
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