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5.2
FDD High Speed Channels

5.2.1 Proposal 1: TPRC for CD-SIC MIMO
The MIMO channel metric considering the frequency selective channel has been used for the antenna domain link adaptation in the extended MIMO systems. In the receiver part of the systems, which are considering such dispersive channel, the interference signals from the multiple antennas in space-domain are cancelled by the interference canceller; however, the interference signals from the multiple paths in time-domain are not cancelled by one but suppressed by linear space-time equalizer in front of other signal processing.
5.2.1.1
Basic physical layer structure of TPRC for CD-SIC MIMO 

On the other hand, to cancel out the effect of time-domain interference signal, the code-domain interference canceller may be good choice rather than the time-domain one because of its good performance and simplicity. However, we should carefully study the properties of a canceller, especially those of the successive interference canceller like one in the receiver of MIMO with SIC (successive interference cancellation) systems, to make use of its best advantages. In practice, the successive interference canceller may cause unbalance of the post-detection SINRs among the outputs of the detection stages, e.g., the output SINRs of the different code channels.

To compromise such features, we apply to MIMO systems
· First, the Code-Domain SIC (CD-SIC), which is named CD-SIC MIMO, and
· Second, the Code-Domain Tx Power Ratio Control (CD-TPRC), to take full advantage of CD-SIC, which is named TPRC for CD-SIC MIMO.

The block diagram below shows the basic physical layer structure of the TPRC for CD-SIC MIMO in the HS-DSCH, which is considering proposed both CD-SIC and CD-TPRC in MIMO systems.
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Figure 1. Basic physical layer structure of the TPRC for CD-SIC MIMO in the HS-DSCH
5.2.1.2
Adaptive modulation and coding schemes

5.2.1.2.1
Modulation and channel coding 

The moduation and channel coding for each stream relys on the received SINR of its associated transmit antenna.

5.2.1.2.2
Code-Domain Successive Interference Cancellation

The conventional MIMO receiver does not have code-domain successive interference canceller, but has only space-domain interference suppression technique such as successive interference canceller, which subtracts the contributions of pre-detected transmit antenna signals from the received signal. Unlike the interference canceller only in the space-domain, we propose to apply the code-domain successive interference cancellation (CD-SIC) to MIMO receiver additionally, as shown in Figure 1. In this scheme, in addition to the space-domain signal processing appropriate for given MIMO transmission technique, the contributions of pre-detected code channel signals are subtracted from the received signal. In such a way, the impacts from not only space-domain interference but also code-domain interference are suppressed and higher performance reliability can be achieved. Moreover, applying code-domain Tx Power Ratio Control (CD-TPRC) to this system attains the significant performance improvement with a little overhead of feedback signalling, which will be described in the next section.
5.2.1.2.3
Code-Domain Tx Power Ratio Control with CD-SIC

Based on the CD-SIC MIMO, we now propose a new “single” scalar feedback scheme to allocate Tx power to the code channels so that its performance could be improved far more, and show that the feedback rate for this scalar can be sufficiently reduced by utilizing the long-term properties of fading channels.

In the conventional MIMO transmitter, Tx power is not controlled per code-domain in each channel. In contrast, we suggest using a scalar feedback for Tx power ratio control (TPRC) between code channels. Here, only single scalar power ratio between all adjacent code channels is signaled through uplink channel, and then this ratio is geometrically applied to from the first code channel to the last code channel in the transmitter as
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where PT is the total transmit power of all code channels and ( is the power ratio determined by the channel amplitudes and the expected code cross-correlations. By doing so, the code-domain post-detection SINRs between the different code channels are well balanced, and the significant performance improvement can be accomplished. It should be noted that this power control can be applied regardless of the specific MIMO transmission technique. Moreover, further investigation on the TPRC for CD-SIC MIMO shows that the feedback rate of uplink signaling can be reduced significantly. That is, feedback information based on only “long-term” properties of fading channel amplitudes is sufficient for this TPRC information to achieve almost the same performance improvement.
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