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Decision
This contribution is to give the generalized description of PU2RC in MIMO, and the text proposal for MIMO TR 25.876 V 1.2.1 is included for decision.

5.2
FDD High Speed Channels
5.2.3       Proposal 3: Per-User Unitary Rate Control (PU2RC)

The PU2RC is a MIMO scheme which is designed to accommodate multi-user communications with multiple antenna arrays. It uses spatial multiplexing to transmit multiple users, simultaneously, where using the feedback information the transmit weights are calculated based on the unitary matrix from singular value decomposition (SVD) of MIMO channels.

5.2.3.1    Basic physical layer structure of HS-DSCH for MIMO

The PU2RC system has two main features. The first one is multi-user based transmission through multiple Tx antennas, while PARC system considers the single user based transmission even through multiple Tx antennas. The other one is that the per unitary basis sets in the Tx, e.g. {V1, V2, …, VG} where V1 can be usually identity basis set (I) and G is the possible number of the basis sets, are considered in the PU2RC while only one unitary basis, i.e. identity basis (V = I) which means that any actual basis transformation is never applied but just transmitted through per antenna per data directly, is considered in PARC.
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The unitary basis matrix V in Tx is the combination of the selected unitary basis vectors from all UEs as in equation (1), where the selected unitary basis vectors are whole from only a UE or partly from several UEs while total number of the vectors is fixed M. Furthermore such selections are made on the space-time multiuser diversity theory for max capacity achievement.


V = [ … v(m)(gk) …]                                                                     (1)

where, v(gk) is the gkth unitary basis matrix where gkth is the index of the unitary basis matrix which is fed back from kth UE and v(m)(gk) is unitary basis vector of (m)th vector of the gkth UE’s. Note that each UEs optimum unitary basis matrix can be different to each other and also different to Node-B’s one. Likewise, PU2RC is different from PARC since it uses Tx weight matrix to transform input data vector and supports spatial division multiplexing to utilize code-reuse per user concept. Moreover, this PU2RC is also able to distinguish from PSRC (Per Stream Rate Control) since it provides the efficient method of Tx weighting matrix to support MIMO SDMA (Spatial Division Multiple Access) by restricting Tx weight matrix still as unitary one in case of the closed loop MIMO multiuser diversity operating.

5.2.3.2    Adaptive modulation and coding schemes

Adaptive modulation and coding scheme is required for MIMO systems to improve the system capacity with high spectral efficiency. In PU2RC systems, modulation and coding are adaptively performed corresponding to the feedback information, where the look-up table (LUT) is used for index signalling of transmit variables. In multi-user environment, two-step approach is executed as follows. First, the user selection is taken for service based on the channel conditions. Secondly, adaptive modulation and coding scheme for the selected user(s) is performed according to the index signalling. Thus, the burden for CQI signalling for multi-user adaptation is reduced by some amount. 

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 

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

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
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