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Introduction

We propose a low decoding complexity (symbol by symbol decoding) improved space-time code with full diversity for 4 Tx —
rate 1 configuration.

Proposed enhancement

STC for 4 Tx — Rate 1 code:

We propose to replace the existing transmission matrix

s - 0 O
A s, ss 0 O '

0 0 s -5

0 0 s, s

with the new the transmission matrix A; which is defined as follows:

Let the complex symbols to be transmitted be Xy, X2, X3, X« which take values from a square QAM constellation. Let S, = Xiejg fori=

1,2,3,4, where @ = 66° for QPSK, @ = 74° for 16QAM, and @ = 58° for 64 QAM and let
S =Sy, + JS30: S, =Sy + JS40 1S3 =Sy + JS10 1S, =S, + JSyo  Where s, =s; + js;, .

The proposed Space-Time-Frequency code for 4Tx-Rate 1 configuration is

S -5, 0 0
A=z 00
0 0 s -5,
0 0 § §
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The first two columns correspond to the two OFDM symbols and one subcarrier. Similarly the last two columns correspond to the sa
me two OFDM symbols, but for the next subcarrier. Let H® =[H,() H,(1) H,(1) H, ()] be the channel coefficients for the first s
ubcarrier. The channel is assumed to be quasi-

static for two OFDM symbols, but could be varying across the subcarriers. Let H? =[H,(2) H,(2) H,(2) H,(2)] be the channel

coefficients for the second subcarrier. Then, the received signal (assuming a single receive antenna) on the first sub-carrier is given by

V' Yi]=H®A (1:2) + noise
and for the second sub-carrier is given by
[le Yzz]: H @A (3:4) + noise

where Y} denotes the received symbol on the j" subcarrier at time k. A;(1:2) denotes the 1% and 2" columns of A; and similarly, A;(3:
4) denotes the 3" and 4" colums of A;. The above measurements can be re-written as follows:

v RO HO HE H4(2)]{Alamomi(§l’§2) ° }

0 Alamouti(s,,s,)

This proposed change is guided by the following reasons: (i) The transmit diversity gain of A, is 4 whereas that of Ain [1] is only 2; (
ii) A; admits a decoupled symbol-by-

symbol decoding for the variables which leads to a fast ML decoding (analogous to the Alamouti code for 2Tx). Fig. 1 shows the perf
ormance of this code using decoupled ML decoding of low complexity for QPSK.
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Figure 1: Performance comparison for 4Tx-Rate 1 the current matrix A in the standard and proposed matrix A; for Pedestrian-
B channel model, QPSK modulation, and Tail-biting Convolutional Code with Hard Decision Decoding.
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Figure 2: Performance comparison for 4Tx-Rate 1 the current matrix A in the standard and proposed matrix A; for VVehicular-
A channel model, QPSK modulation, and rate ¥ Convolutional Turbo Code with Soft Decision Decoding.

Specific text changes
[Modify the following sections of 802.16e/D4]

8.4.8.3.4 Transmission schemes for 4-antenna BS (page 98):
Replace the existing transmission matrix A:

ONU)
o
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With A; shown below:
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§1 -5, 0 0
asB 50 0]

0 0 s -5

0 0 § s

where the complex symbols to be transmitted are X3, Xz, X3, X4 Which take values from a square QAM constellation and S; = X;€ 19 for

i=1,2,3,4, where 8 = 66° for QPSK, & = 74° for 16QAM, and @ = 58° for 64 QAM and also let

S, =S, + js3Q 7S, =S, + js4Q 7Sy =S5 + jle 1S, =S, + szQ where s, =s;, + jsiQ )
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