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----------- Beginning of text proposal for TR 25.876  -----------

5.2
FDD High Speed Channels

5.2.1 Proposal : 4Tx open-loop closed-loop (OL-CL) MIMO

The 4Tx open-loop closed-loop (OL-CL) transmission scheme is a single-stream MIMO scheme. It is an extension of the 4Tx OL-CL diversity scheme presented in [1] for multiple antennas at the UE. The number of antennas at the UE can be 1, 2 or 4. At the Node B 4 transmit antennas are used. The transmission scheme is preferably used with an antenna configuration at the Node B which consists of two uncorrelated sub-arrays of (/2-spaced antennas (with ( denoting the wavelength). In case of vertically polarised antenna elements, the sub-arrays must be separated large enough by space. Alternatively, 2 cross-polarised elements with (/2 spacing can be used such that orthogonal polarisation is used in each sub-array. It should be noted that no antenna calibration mechanism is needed in the sub-arrays due to the closed loop mechanism. 

The 4Tx OL-CL scheme reuses Rel.99 Tx diversity mechanisms. It achieves a spatial/polarisation diversity gain by using 2Tx STTD between the sub-arrays, and an additional combining gain by applying 2Tx Closed Loop Mode 1 within each sub-array.

5.2.1.1
Basic physical layer structure of HS-DSCH for MIMO

The Node B transmit part of the proposed 4Tx OL-CL scheme is depicted in Figure 1. The symbol stream to be transmitted is split into two STTD encoded sub-streams. These two sub-streams are transmitted via different 2Tx sub-arrays, each using 2Tx Closed Loop Mode 1. The closed loop mechanisms in the sub-array are independent from each other, one complex-valued weighting factor is used per 2Tx sub-array. A spatial or polarisation diversity gain is achievable in downlink by means of the STTD component, provided the sub-arrays are well separated in position or polarisation orientation, respectively. The 2Tx closed loop mechanisms are used within the sub-arrays in order to provide downlink beamforming gain.

The symbol stream s0, s1 in Figure 1 consists of coded and modulated symbols of HS-DSCH. The multiplexing and channel coding chain as well as the modulation schemes used to generate the symbols is the same as in Rel.5. There is one data stream transmitted from the 4 antennas. 
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Figure 1 : Node B transmit part of proposed 4Tx OL-CL scheme
5.2.1.2
Adaptive modulation and coding schemes

5.2.1.2.1
Modulation and channel coding 

The range of HS-DSCH modulation and channel coding options is the same for this single-stream MIMO scheme as in Rel.5. The multiplexing and channel coding chain is the same as in Rel.5. 

5.2.1.3
Associated Signalling 

5.2.1.3.1
Downlink

No HS-DSCH related downlink signalling necessary dinstinct from non-MIMO HSDPA

5.2.1.3.2
Uplink 

The weights for the closed loop mechanisms inside the sub-arrays are calculated by the UE and signalled to the Node B by means of FBI uplink signalling. The weight determination is carried out for one of the two sub-arrays at a time, alternating between the two sub-arrays. The capacity for FBI on the UL DPCCH is limited to 1 bit per slot. Thus an FBI transmission scheme is used in which the bits to represent the weights w1 and w2 of the two sub-arrays are transmitted in time multiplex. An FBI transmission scheme for use with the 4Tx OL-CL scheme is proposed in the table below.

UL slot #
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14

w1 for sub-array 1
I1
-
Q1
-
I1
-
Q1
-
I1
-
Q1
-
I1
-
Q1

w2 for sub-array 2
-
I2
-
Q2
-
I2
-
Q2
-
I2
-
Q2
-
I2
-

Possible FBI transmission scheme for 4Tx OL-CL scheme. Per antenna weight w, a bit pair (I,Q) is used for coding the phase of w as with R99 2Tx CL Mode 1, i.e., I/Q = +1 if real/imaginary part of w > 0, 0 else.

5.2.1.4
UE Capability

The number of antennas at the UE can be 1, 2 or 4. The transmission scheme is the same for all UE antenna configurations. 

As receiver algorithm a standard rake receiver is sufficient. Advanced receivers are possible but not necessary. With multiple UE antennas, the UE performs Rx diversity with Maximum-Ratio Combining of the different antenna signals.

----------- End of text proposal for TR 25.876  -----------
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