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This contribution proposes text for TR25.876 describing the Selective Per Antenna Rate Control (S-PARC) MIMO scheme which is applicable for the HS-DSCH.
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5.2
FDD High Speed Channels

5.2.1 Selective Per Antenna Rate Control

It is well known that MIMO techniques that rely on spatial multiplexing such as CR-BLAST are able to exploit a large portion of the capacity of the MIMO channel. CR-BLAST works well when the number of receive antennas is equal or greater than the number of transmit antennas. However, performance is severely degraded when there are fewer receive than transmit antennas. Another promising technique that has been developed recently is per-antenna-rate-control (PARC)  which can operate with fewer receive than transmit antennas.

Recent results have shown that PARC, coupled with successive interference cancellation/decoding at the receiver, achieves the full open-loop capacity of the flat fading MIMO channel. However, at low SNRs and/or when the number of receive antennas is less than the number of transmit antennas, there is a significant gap between the open-loop (OL) capacity and the closed-loop (CL) capacity. The performance gap indicates that, depending on the antenna configuration and operating regime, there is significant room for improvement over conventional PARC.  One way of overcoming this performance gap we propose the S-PARC scheme.

5.2.1.1
Basic physical layer structure of HS-DSCH for MIMO

{This section should describe the HS-DSCH physical layer structure which is distinct from the non-MIMO HSDPA system.}

5.2.1.2
Adaptive modulation and coding schemes

5.2.1.2.1
Modulation and channel coding 

{This section should describe the range of HS-DSCH modulation and channel coding options, including rate matching.}

5.2.1.2.2
Transmission algorithms

The gains from switching modes (i.e., number of transmit antennas) envisioned in the previous section can be achieved through a flexible adaptive MIMO transmission architecture.  As illustrated in Fig. 4, the architecture consists of three conceptual components:

· Adaptive antenna, modulation, coding scheme (AMCS) decision controller
This component is charged with the decision of selecting the optimal subset of M antenna (out of the N available antennas) and the corresponding coding rates to maximize transmission throughput and reliability.

· Encoding, demultiplexing and filtering processor
The primary function of this component is to provide a channel coding format that is matched to the number of selected antennas specified by the AMCS Decision Controller.  
· Antenna processor

This component is designed to achieve desirable radio transmission characteristics (e.g., power balancing) from all transmit antennas while allowing full flexibility in MIMO transmission mode adaptation.
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Figure 4. Conceptual block diagram of adaptive MIMO transmitter.

5.2.1.2.3
Physical layer aspects for MCS Selection 

{This section should describe the physical layer aspects of the MCS selection e.g. what measurements are needed (if any) and also what signalling (uplink and downlink) is needed to support Adaptive Modulation and Coding . It should describe the channel metric used for MCS selection and the interpretation of the feedback bits at the Node B.}

5.2.1.3
Associated Signalling 

5.2.1.3.1
Downlink

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

5.2.1.3.2
Uplink 

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

5.2.1.4
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.}
5.2.1.5
Complexity
{This section should describe the expected complexity impact on the UE (e.g. power consumption, RF, baseband, memory etc).}

5.2.1.5.1
Analysis of User Equipment Complexity
5.2.1.5.2
Analysis of Node B impacts

5.2.1.6
Backward compatibility

5.2.1.7
Overview of changes required in the specification









































































