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Introduction
We propose a improved space-time code for 4 Tx rate 2.

Proposed enhancement

STC for 4Tx-Rate 2:
We propose to replace the transmission matrix B with the transmission matrix B’ given by
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where, with Re[s] and Im[s] denoting the real and imaginary part of a complex variable s and @ = 0.5tan™'2,

5:=Re[se”]+ jim[s,e”’]; 5,=Re[s,e”]+ jim[se”]
§,=Re[s,e”]+ jim[s,e”’]; &= Re[s,e!]1+ jim[s,e"]
§;=Re[s,e]+ jim[s,e’]; §=Re[s.e]+ jim[s,e]
§,=Re[s,e]+ jim[s,e”]; §,=Re[s,e”]+ jim[s,e’].

This code is intended to be used as a space-time-frequency code with the two first columns on one tone and the second two columns
on a second tone.

The proposed code gives more coding gain than the current transmission matrix B with MMSE detection as shown in Figure 2.
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Figure 3: Performance comparison (uncoded) for the 4Tx-Rate 1 matrix B currently in the standard and the proposed matrix D for
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QPSK modulation in a flat Rayleigh fading channel with MMSE type receivers.

Specific text changes
[Modify the following sections of 802.16e/D3]

8.4.8.3.4 Transmission schemes for 4-antenna BS:
Replace the existing transmission matrix B with B; shown below:

St -8, §5 —Ss

’ S & S S *

B — S2 Sl* S Ss *

S -S4 §7 —§g

§s §3 S §7
§,=Re[s,e”]+ jim[s,e”]; §,=Re[s,e’]+ jim[se”]
§,=Re[s,e]+ jim[s,e]; &, =Re[s,e"]+ jim[s,e]

5; = Re[s,e’]+ jim[s;e”’];

3. = Re[s,e”]+ jim[s;e”’;

S5 = Re[ssejg] + jlm[saejg]
§s = Re[s,e’]+ jim[s,e”].
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where the complex symbols to be transmitted are xy, ..., g Which take values from a square QAM constellation and S; = Xiej‘g for

i=1,2,..8, where & =1tan™ 2 and

S, =5, + js3Q 7S, =S, + js4Q ; Sy =S, + jle 1S, =S, + js2Q where s, =s,, + jsiQ )

This code should be used as a space-time-frequency code with the two first columns on a first tone and the second two columns on the
second tone.
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