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1. Introduction
In TR36.913 [1], it is stated that LTE-Advanced should support higher downlink peak and sector throughput than LTE Rel-8, so larger number of antennas can be employed in downlink in order to achieve higher peak spectrum efficiency in LTE-Advanced.

When newly designed downlink MIMO schemes for 8Tx transmission are introduced for LTE-Advanced, it should be guaranteed that the schemes can provide significant gain compared to MIMO schemes in LTE in order not to unnecessarily increase implementation complexity. In addition, the backwards/forwards compatibility should be taken into account as well for supporting LTE UE.  
In this contribution, we would like to suggest a few transmit diversity schemes in the process of defining new mechanisms to support 8-antenna eNB operation.  
2. Consideration of RS Design for 8 Tx MIMO
In Release 8 of LTE, downlink MIMO transmission already supports up to 4 transmit antennas at eNB and either 2 or 4 Rx antennas at UE, more specifically, transmit diversity scheme are: 

· 2 transmitting antenna: SFBC

· 4 transmitting antenna: SFBC+FSTD

Transmit diversity is a single rank open loop transmission mode so that some factors would be considered:   
· Transmit diversity scheme may have better performance in low SNR;

· Transmit diversity scheme may have better performance in high speed;

· Transmit diversity scheme may have lower pilot overhead under the same performance, although eNodeB should transmit pilots in 8 transmitting antennas to full channel measurement.  

· Transmit diversity scheme had better design based on 2-Tx and 4-Tx transmit diversity for the consistency. 
3. 8-TX Transmit Diversity Options

3.1 SFBC+FSTD

An obvious choice for 8-TxD in LTE-A is SFBC+FSTD, since it has been adopted as a 2-TxD or 4-TxD scheme in LTE. The first eight symbols in a symbol stream are transmitted as in the following way:
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where each column is transmitted over a Tx antenna, while each row is transmitted over a subcarrier. The distance between adjacent transmitting antenna may be  
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 or other values, when adjacent antennas are correlative, diversity gain would be decreased.  To increase uncorrelated character between adjacent transmitting antennas, we clearly define that antenna N and antenna (N+4) form the Alamouti pair.
This diversity scheme need eight sets of pilot for demodulation.

3.2 SFBC+FSTD+CDD(PSD)

The diversity scheme of four antennas can be extended to eight antennas by CDD or PSD as follow: 
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It should be clear that antenna N and antenna (N+4) form the Alamouti pair, and antenna M and antenna (M+2) form CDD pair to keep the uncorrelated character of adjacent antennas.

This diversity scheme need four sets of pilot because one set of pilots work on two antennas by CDD.
3.3 SFBC+Precoding
The diversity scheme of two antennas can be extended to eight antennas by precoding as follow:

       
[image: image6.wmf]ú

û

ù

ê

ë

é

ú

û

ù

ê

ë

é

-

=

ú

û

ù

ê

ë

é

-

=

-

2

1

*

1

2

*

2

1

*

1

2

*

2

1

Pr

*

*

W

W

S

S

S

S

W

S

S

S

S

X

ecoding

SFBC


W is weights matrix of 2*8 dimension, its columns are transmitted over eight Tx antennas and its rows are transmitted over two adjacent sub-carriers. The vector W1 is orthogonal to vector W2; it is assured that the first column SFBC symbols undergo undependent fading with the second column SFBC symbols. In this contribution, we define the vector W1 and W2 come from two random rows of a unitary matrix in each transmission. 

This diversity scheme need two sets of pilot because one set of pilots work on eight antennas by precoding.

4. Summary
In this contribution, we suggested three transmit diversity candidates for LTE-A DL 8-Tx transmission, i.e. SFBC+FSTD, SFBC+FSTD+CDD and SFBC+Precoding and explained their distinct pilots overhead. To channel measurement, we can insert eight antennas pilots in one part of RB, in other part of RB we only insert pilots needed by the modulation. Therefore, we should compare not only diversity gains of diversity schemes but also the overhead considered when discussing the diversity schemes.
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