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1. Background 
 
In Table 314m of Section 8.4.8.9 in [4], the STC subpacket combining is defined for the 4 transmit antenna case. However, it only 
includes the case where the initial transmission is of spatial rate of 4 symbols/channel use (spatial multiplexing, matrix C).  In this 
contribution, we propose to extend this table and allow the case where the initial transmission has a spatial rate of  2 symbols/channel 
use. 

2. Proposed Text Change 
 
 Table 314m ---- STC subpacket combining (4-tansmit antenna case) 
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The MSS shall process the initial transmission, 1st re-transmission and 2nd re-transmission etc in the form 
of space time decoding. The re-transmission of FEC code word shall use the Chase combing re-transmission. 
 

3. Receiver Processing  
 
We use the first sub-carrier as an example to explain how the receiver processing is performed. First, we rewrite the first two columns 
of matrix B (corresponding to transmission on the first subcarrier) as 



2004-11-16 IEEE C802.16e-04/477r1 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

 
2 

*
1 2

*
2 1

*
3 4

*
4 3

s s
s s
s s
s s

⎡ ⎤−
⎢ ⎥ ⎡ ⎤
⎢ ⎥ ⎢ ⎥− ⎣ ⎦⎢ ⎥
⎣ ⎦

E
F    then the first two columns of the first re-transmission can be written as ⎡ ⎤

−⎢ ⎥⎣ ⎦
E
F .    Assuming the channel vector 

to be     ,   

1

122

343

4

h
h
h
h

⎡ ⎤
⎢ ⎥ ⎡ ⎤⎢ ⎥= ⎢ ⎥⎢ ⎥ ⎣ ⎦
⎢ ⎥
⎣ ⎦

h
h

h

which stays constant over these two transmissions,  then the signals received on  the first sub-carrier  over the two transmissions are: 

  , which means    with a simple linear combiner. Which 

means the initial transmission and first re-transmission together forms an orthogonal STBC code. 
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4. Simulation Results 
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Figure 1. Throughput comparison with and without subpacket combining with matrix B. 
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In Figure 1, we compare the throughput of the MIMO system for cases with and without subpacket combining, assuming matrix B is 
used in the initial transmission. It is observed that in the low SNR region, up to 2 dB of gain is possible. The performance gain 
diminishes as SNR increase, which makes intuitive sense since the higher the SNR, the better the chance that the first transmission 
will go through.  
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