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Introduction
We propose a low decoding complexity (symbol by symbol decodlng) |mproved space tlme code W|th full rate and full dlver5|ty for 2
Fx—rate-2; 4 Tx —rate 1 configuration. . a 3 ace ay

.

Proposed enhancements

STC for 4 Tx — Rate 1 code:

We propose to replace the existing transmission matrix
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s - 0 O

A s, s 0 O
0 0 s -s;|
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, X,, X3, X» which take values from a square QAM constellation. Let S; = Xiej‘gfor

i=1,2,3,4, where @ = %tan’l 2 and let

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

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

s - 52* 0 O
s, s, 0 0
A = _~ _—
0 0 s, -5,
0 0 5 53*
where—),e;srees#—sﬁsm#—yrzsrsm&ﬁ@ees#andréf%{aniz The first two columns correspond to the two

OFDM symbols and one subcarrier. Similarly the last two columns correspond to the same two OFDM symbols, but for the next
subcarrier. Let H® =[H1(1) H,D) H,© H4(1)] be the channel coefficients for the first subcarrier. 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

Vi Yi]= H®A(L:2) + noise
and for the second sub-carrier is given by
V2 v7]=H®A(3:4)+ noise

where Y,J 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:

Alamouti(s,,s,) 0

[Y1 Y, Y, Y2]=[H1(1) H,) Hy(2) H,(Q)] 0 Alamouti(s,,s,)
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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 Vehicular-A
channel model, QPSK modulation, and rate ¥ Convolutional Turbo Code with Soft Decision Decoding.
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where
c S+ Sti+St2 st
11~ V1 2 3 4 v
_ 2,,2 3,3
12 13 14 15 16 v
_ 2 2 3,,2
13 9 10 11 12 '
_ 3 2,,2 3
(VA 5 1T 9% 7 3 i
- 2 3
Cor =S5 +Sgu+Su—+53u
_ 2.2 3,3
22 2 3 4 ]

- 2 2 3,,2
Cm= a(513 SizHv Sipt+SguY )?
_ 3 2,2 3
24 — 9 10 11 12 v

c S+ S 45ttt
31 7 Y9 10 11 12 v
S VSt V25
32~ %5 6 7 8 v
2 2 3,,2
33 T 2 3 4 !
_ 3 2,2 3
34 T 13 14 15 16 v
- 2 3
41— V13 4 15 64 7
_ 2,,2 3,3
42— 99 910 11 2 ¥
- 2 2 3,,2
Ciz =S5 TSV STUTVH-SgUY
_ 3 2.2 3
44 2 3 4 ¥
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Specific text changes
[Modify the following sections of 802.16e/D3]

Add-the transmission-matrix C-given-by:

Deleted-matrix-C

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

s -ss 0 O
A s, s 0 O '

0 0 s -5

0 0 s, s

With A; shown below:

s -s, 0 0O
A = s, S 0 0

0 0 5§ -5,

0 0 5§ s

where the complex symbols to be transmitted are X3, Xp, X3, X4 Which take values from a square QAM constellation and S; = Xiewfor

i=1,2,3,4, where @ = %tan 12 and also let

S, =5, +]js =S, + jS4Q ;S; =S, + Jle 1S, =S, + js2Q where s, =s,, + jsiQ

3Q’
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deleted-matrix
removed-matrixD
where
- 2 3
Clr =S +Su+Su——+S5u=
_ 2,2 3,,3
12 13 14 15 16 v
_ 2 2 3,2
13 9 10 11 12 '
_ 3 2,2 3
14 — 5 6 7 8 v
c S+ St+St2trsul
21— %5 6 7 8 v
2,2 3,3
22 2 3 4 '
2 2 3,,2
23 T 13 14 15 6 !
_ 3 2,,2 3
24 — 9 10 11 12 v
- 2 3
31 99 0 11 129
- 2.2 3,3
Cy =S5 +Sgv+S7uv Sgv—
_ 2 2 3,,2
33 2 3 ! g
_ 3 20,2 3
34 13 14 15 16 v
2 3
41 13 14 15 6 v
2,2 3,3
42 — Y9 10 11 2 !
2 2 3,,2
E43 - S5 56[:Iu s7tl v SSH VTS
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SyAtax Size-{hbits) | Netes
STC_ZONEHEQH
—Extended-DIJC STC/ZONE=0x01
—Length 4 Length—=0x02
—ommnnten 2 00 =PLEC cormputnton
01 =FUSC permutation
10-= Optional FUSC permutation
—llep S0 mdienter 1 O Comobuso i oubehinne &
d="llkoalsabehoancls
—== 2 00=Ng-STC
01-=STC-using-Zantennas
L= veinednmionans
11 =FHDC using-2-antennas
—haniieindienier 2 Aatenno o RED O ok oee-2 80
00-=Matrix-A
Dl =l/nbeie 2
B} X .
9 Y atrx S (;applll_eablle to-4-antennas-only)
Reserved
—beall 6
—Pecopnd 3 Shobosote=oe
3
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