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Following Lucent’s suggestion to list all MIMO schemes candidate for inclusion in the TR, we propose the following text that describe the MPD MIMO scheme [1,2,3]. 

[1] Nortel, “Multi-Paths diversity for MIMO (MPD)”, 3GPP TSG RAN WG1, NY, R1-03760.
[2] Nortel, “Further results on Multi-Paths diversity for MIMO (MPD)”, 3GPP TSG RAN WG1, Seoul, R1-031102.
[3] Nortel, “Rate Control for MPD”, Lisbon, R1-031184.
______________________________________________________________________

5.2 
FDD High Speed Channels

5.2.1
Proposal 1 : Rate-Control Multi-Paths diversity (RC MPD)
Multi-Paths diversity is MIMO technique with multi-streams transmission. The number of data streams is equal to the number of active transmitting antennas. Each data stream is sent from at least two antennas. Every pair of data streams that shares the same two antennas has the same data rate and modulation. The data rate for every pair is fixed by the Node-B according to the mobile measurements. The Node-B determines the most appropriate data rate and modulation to transmit for every stream. 

5.2.1.1
Basic physical layer structure of HS-DSCH for MIMO


The MPD basic MIMO scheme is shown in the figure below for two transmitting antennas. The initial block of data bits is split into 2 independent streams of data bits; these two streams have the same rate. They are coded, interleaved and mapped to symbols. These two streams are spread and scrambled. Another copy of the same symbols is transmitted after one chip delay period and after encoding the symbols by the STTD code:
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Using the STTD code allows the symbols to be transmitted on one more antenna taking more advantage of the transmission diversity.

[image: image2]
The extension to 4 antennas is shown in the figure below. The same MPD scheme is repeated for the antenna 3 and antenna 4. Note that the rates of stream 3 and stream 4 are equal but not necessarily equal to the rates of stream 1 and stream 2.
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5.2.1.2
Adaptive modulation and coding schemes

5.2.1.2.1 
Modulation and channel coding 


The MCS used by each stream is decided by the Node-B according to the measurement made by the mobile while demodulating each stream. Note that these measurements are equal for every pair of streams that shares the same antennas allowing some reduction in the amount of feedback information to be sent by the mobile.
5.2.1.2.2 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 OFSV code is used 2 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 antennas is identical.
5.2.1.2.3 
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.
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