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1. Introduction

In this contribution, we include a text proposal containing a CQI feedback strategy for RC-MPD.
RC-MPD has 2 advantages over “classical” MIMO schemes such as PARC:
· It has a better theoretical capacity at high Ior/Ioc as shown in [1],
· It requires less feedback information. This is inherent to MPD; two streams as transmitted and are space-time coded together on two antenna branches thanks to the STTD encoder.

[image: image1]
RC-MPD for 4 transmitting antennas, 2 MCS are needed only for 4 streams
On the other hand, RC-MPD has one drawback; it introduces more inter code interference and therefore increases the downlink orthogonality factor. However, we believe this interference can be reduced significantly with an appropriate advanced receiver at the UE with a limited complexity.

2. CQI feedback

As shown in [1], the number of streams to be transmitted depends mostly on the received Ior/Ioc and a little on the profile. The Node-B can decide by itself the appropriate number of streams to be transmitted according to:
· The UE measurements,
· The UE category,
· The UE data queue
· The UE priority queue

· GBR if any

· …
For practical reasons, the Node-B should decide by itself the number of streams to transmit.
Supposing there are M available Tx antennas, M/2 CQI need to be fed back by the UE. The antennas power ordering should be transmitted so that the Node-B is able to determine:

· The subsets composition

· The active subsets

The CQI reporting scheme can be described as follows: the UE will first transmit the first subset composition and its CQI assuming all other subsets are OFF. Then the UE will transmit the next subset composition and its CQI, and so on… Note the last subset composition is not transmitted since it can be deduced from previous ones.
Supposing 5 bits are required for one CQI, the total amount of feedback bits is:
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The first term is the number of transmitted CQI bits and the second term is the number of possible antennas subsets ordering. After some simplification, we have:
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With 2 Tx antennas, this gives 5 bits only. In other words, no additional feedback bits are required compared to the (1x1) HSDPA case.

With 4 Tx antennas, this gives 13 bits only which is lower than any other “full MIMO” schemes where the number of active streams can be equal to the number of Tx antennas.
Exemple with 4 Tx antennas

Supposing the power ordering is 
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, the feedback information will be:
· CQI1 for 
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 EMBED Equation.3  [image: image9.wmf]are active.
· CQI2 for 
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------------------------------------------- Start of Text Proposal --------------------------------------
5.2.2.2.2
Transmission algorithms

The total number of assigned OVSF codes depends on the highest data rate used by a stream during one scheduling period. Other streams use necessarily the same set of OVSF codes. Optimal reusing should be performed so that each code is used as few as possible, example:

Supposing that 10 OVSF codes are used for stream 1 and stream 2 and 5 OVSF codes are used for stream 2 and 3. Then the allocation should be done as follows:

· Stream 1 shall use OVSF codes 1 to 10

· Stream 2 shall use OVSF codes 1 to 10

· Stream 3 shall use OVSF codes 1 to 5

· Stream 4 shall use OVSF codes 6 to 10

With such allocation, each OVSF code is used 3 times only.

The Node-B is responsible for choosing the appropriate antennas to pair and inform the mobile about it. The transmission power at all active antennas is identical.

5.2.2.2.3
Physical layer aspects for MCS Selection 

The mobile estimates the SINR of each stream, and transmits the according CQI. Since the CQI of two streams sharing the same pair of antennas are identical, this allows some reduction in the amount of feedback information. The Node-B decides itself what MCS to use for each stream. Note that one possible solution can be to let only 2 antennas among the 4 antennas to transmit.

Supposing there are M available Tx antennas, M/2 CQI need to be fed back by the UE. The antennas power ordering should be transmitted so that the Node-B is able to determine:

· The subsets composition

· The active subsets

The CQI reporting scheme can be described as follows: the UE will first transmit the first subset composition and its CQI assuming all other subsets are OFF. Then the UE will transmit the next subset composition and its CQI, and so on… Note the last subset composition is not transmitted since it can be deduced from previous ones.

With 2 Tx antennas, this gives 5 bits only. In other words, no additional feedback bits are required compared to the (1x1) HSDPA case.

With 4 Tx antennas, this gives 10 + 4 = 14 bits only which is lower than any other “full MIMO” schemes where the number of active streams can be equal to the number of Tx antennas.

Supposing 5 bits are required for one CQI, the total amount of feedback bits is:
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The first term is the number of transmitted CQI bits and the second term is the number of possible antennas subsets ordering. After some simplification, we have:
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Exemple with 4 Tx antennas

Supposing the power ordering is 
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, the feedback information will be:

· CQI1 for 
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------------------------------------------  End of Text Proposal ---------------------------------------
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