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Introduction 

This document contains a text proposal for 25.876 describing the single stream closed loop MIMO scheme for 4 transmit antennas and L receive antennas as presented in [3]. 

 --------------------- -----------------------------Start of text proposal ----------------------------------------------------------

5.2
FDD High Speed Channels

5.2.3 Proposal 3: Single Stream Closed loop MIMO with 4 Tx and L Rx antennas

This MIMO concept is a single-stream (4,2) closed loop MIMO scheme that is an extension of the (4,1) R2FNTM Tx diversity scheme discussed in [1]. The extension to more than one receive antenna is achieved by using Rx diversity in the receiver. A RAKE receiver with L Rx chains is assumed here, although alternative receivers are also possible.

As in closed-loop Tx diversity systems, the weights of transmit antennas are determined at a mobile station and fed back to the base station. These weights are chosen to maximize the SNR at the UE. 
5.2.3.1
Basic physical layer structure of HS-DSCH for MIMO

The figure below shows the general structure of single-stream closed-loop MIMO transmitter at the base station. The transport and physical channel processing are identical as in Release 5 HS-DSCH. The spread and scrambled chip sequence is finally multiplied by the antenna specific complex weight before transmission. The transmission of the pilot symbols from each antenna is for further study. 
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Figure 1 Single stream closed loop MIMO transmitter 
5.2.3.2
Adaptive modulation and coding schemes

5.2.3.2.1
Modulation and channel coding 

The full set of HSDPA allowable modulation and coding combinations is permitted. The MCS utilised based on CQI feedback is identical for each transmit antenna.

5.2.3.2.2
Transmission algorithms

The number of channelisation codes is identical for each antenna. 

5.2.3.2.3
Physical layer aspects for MCS Selection

The Channel Quality Indicator  (CQI) is calculated based on the quantized feedback weights. Assuming that the feedback bits are interpreted in the transmitter as antenna weight vector wq the conditional channel power used in calculating CQI is
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where H is the estimated channel matrix of size PL X 4 where P is the number of paths in the channel impulse response. 
5.2.3.3
Associated Signalling 

5.2.3.3.1
Downlink

{This section should describe the HS-DSCH-related downlink signalling which is distinct from the non-MIMO HSDPA system.}

5.2.3.3.2
Uplink 

The filtered R2FNTM uplink signalling method proposed in [1] is considered here where the rotation constellation set per antenna remains the same as in Rel.-99, length of the phase adjustment filter is N, and there are M Tx antennas. In order to maintain the same rate of feedback as in the Rel.-99 mode 1, the weight of only one antenna is fed back in one slot. Hence, the actual memory of the filter is (M-1)(N-1) slots. In case of 4 Tx antennas (M=4), let Z1, Z2, Z3 be the feedback for antennas 2,3,4 respectively, with antenna 1 being the reference antenna. Assuming N = 4 (R2F4T4), it is clear that in this example the current antenna weight relies on feedback weights sent 9 slots in the past as illustrated in Figure 2.   
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Figure 2. Filtering of the feedback commands
5.2.3.4
UE Capability

{This section should describe the parameters(e.g. number of antennas, modulation, codes etc.) based on which the UE capability are classified. It should also describe the receiver algorithms used for each antenna configuration and transmission algorithm.}

5.2.3.5
Complexity
{This section should describe the expected complexity impact on the UE (e.g. power consumption, RF, baseband, memory etc)
5.2.3.5.1
Analysis of User Equipment Complexity
5.2.3.5.2
Analysis of Node B impacts

5.2.3.6
Backward compatibility
5.2.3.7
Overview of changes required in the specification
--------------------------------------------------- End of text proposal -----------------------------------------------------------
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