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1. Introduction
This contribution is to propose DL OL SU-MIMO schemes.

2. Text Proposal modification to SDD
(L5, P100 of C802.16m-08/003r6)

11.8.2.1.1 Open-loop SU-MIMO
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[modify section 11.8.2.1.1.1 and 11.8.2.1.1.2 of C802.16m-08/003r6 as follows]
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11.8.2.1.1.1 Transmit Diversity

The following transmit diversity modes are supported for open-loop single-user MIMO:

o 2Txrate-1: For M=2.SFBC;and-for M=1,arank-1 precoder
o ATxrate-1: For-M—=2,SFBC with precoder;-and-for-M—=1arank-1-precoder
e 8Txrate-1: For-M=2,SFBC with precoder;-and-for M—=1-arank-L-precoder

;—an&th&eu&p%eﬂhe%ﬂ%@

S
X :{ 1}, (Equation 11.8.2.1.1.1-1)

The MIMO encoder generates the SFBC matrix.

-
2 S (Equation 11.8.2.1.1.1-2)
Then the output of the MIMO encoder is multiplied by Nt x 2 precoder matrix W, where W is described in
section 0418211,

For the 2Tx rate-1 mode, the output of the precoder is a 2 x 2 matrix
y=2, (Equation 11.8.2.1.1.1-3)

For the 4Tx rate-1, the output of the precoder is a 4 x 2 matrix
y=Wxz, (Equation 11.8.2.1.1.1-4)

where W is a 4 x 2 unitary precoder. Note that W may be frequency and/or time dependent as described in
section 11.8.2.1.1. W is a set of N,=6 antenna circulation matrices.

1 0|1 Of||1 O|[0O O|lO O||O O
0O 1{(0 0||O0 O||1 0|1 0|0 O .
W = , , , , , ) (Equation 11.8.2.1.1.1-5)
0 O0[|0O 1{/0 0O||0 1]|0 Of|2 O
0 0||0O 0O||O 1]|/|0 0|0 1||0 1
ﬂ can be changed every pair of tones or every symbol.
For the 8Tx rate-1, the output of the precoder is a 8 x 2 matrix
y=Wxz, (Equation 11.8.2.1.1.1-6)

where W is a 8 x 2 unitary precoder. Note that W may be frequency and/ or time dependent as described in
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section 11.8.2.1.1. W is defined as follows:

W =W, xW,, (Equation 11.8.2.1.1.1-7)

W, _is a 8x4 matrix which is implementation specific, W,_is a4 x 2 unitary precoder which consists of a set
of Ny =6 antenna circulation matrices.

(Equation 11.8.2.1.1.1-8)

O O O
o O O
O O O

W, _can be changed every pair of tones or every symbol.

The permutation rule of the antenna hopping (AH) precoders for transmit diversity mode is defined as follows:
e Letfisthe index of the subcarrier starting from 0 (0 <= f <= N-1). Note that f denotes the index of a

physical tone not a logical tone. Ny is the FFT size according to the bandwidth.

Let t denote the OFDM symbol index starting form 0 ( 0<=t <=5)

The AH precoder set contains N, (=6 for diversity mode) precoders

n = floor(N,/2)

p denotes the precoder index used for a specific tone ( 0<=p <= Np-1)

p={floor(t/n)+t*floor( N,/ n)+floor(f/2) ¥} mod N, (Equation 11.8.2.1.1.1-9)

11.8.2.1.1.2 Spatial Multiplexing

The following spatial multiplexing modes are supported for open-loop single-user MIMO:
e Rate-2 spatial multiplexing modes:

0 2Txrate-2: rate 2 SM with-precoding
0 4Tx rate-2: rate 2 DSFBC with precoding and rate 2 SM with precoding

0 8Txrate-2: rate 2 DSFBC with precoding and rate 2 SM with precoding

e Rate-3 spatial multiplexing modes:
0 4Tx rate-3: rate 3 SM with precoding
0 8Tx rate-3: rate 3 SM with precoding
e Rate-4 spatial multiplexing modes:
O A4Txrate-4: rate 4 SM
0 8Tx rate-4: rate 4 SM with precoding
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For 2Tx antennas rate-2 mode, the input and output of the MIMO encoder and the output of the precoder are
represented as a 2 x 1 vector.

S
y=z=X= { 1} (Equation 11.8.2.1.1.2-1)

For 4Tx antennas rate-2 mode, the input to the MIMO encoder is represented as a 4 x 1 vector (DSFBC case) or
a 2 x 1 vector (SM case).

Sl
S S
X = 52 for DSFBC x:[ 1} for SM, (Equation 11.8.2.1.1.2-2)
3 SZ
S4

The output of the MIMO encoder is a 4 x 2 matrix (DSFBC case) or a 4 x 1 vector (SM case).

Si—S,
s, s, S .
z=|"% "' | forDSFBC, z=Xx= { l} for SM, (Equation 11.8.2.1.1.2-3)
S; =S, S
s, S,

the output of the precoder is a 4 x 2 matrix (DSFBC case) or a 4 x 1 vector (SM case).
y=Wxz, (Equation 11.8.2.1.1.2-4)

where W is a 4 x 4 unitary precoder (DSFBC case) or a 4 x 2 unitary precoder (SM case).

When using DSFBC with precoding, ﬂ is a set of N,=3 antenna circulation matrices.

1 0 0 0|12 O O O||1 0 O O
01 0 0(|[0 01 0|0 O 1O .
W = , , ) (Equation 11.8.2.1.1.2-5)
0O 01 0/|{0O 1 0 O|(0O O O 1
O 00 1/{0 0 O 1|(0 12 0 O

When using SM with precoding, ﬂ is a set of N, =6 antenna circulation matrices.

1 0/|0 Of|1 O0||O O||1 Of(O0O O
0O 1{(0 0{(O0 O||1 O||O0 O||2 O .
W = , , , , , ) (Equation 11.8.2.1.1.2-6)
0O 0|1 O|(0O 1]||0 O||O0O O||0 1
0O 0{(0 1{(0 O||O 1||0 21||0 O

In DSFBC case,ﬂ can be changed every pair of tones or every symbol. In SM case, ﬂ can be changed
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gvery tone or symbol.

For 8Tx antennas rate-2 mode, the input to the MIMO encoder is represented as a 4 x 1 vector (DSFBC case) or
a 2 x 1 vector (SM case).

Sl
S S
X = 32 for DSFBC, x :[ 1} for SM, (Equation 11.8.2.1.1.2-7)
3 SZ
S4
The output of the MIMO encoder is a 4 x 2 matrix (DSFBC case) or a 4 x 1 vector (SM case)
S1 _S;
s, s, s, .
Z= . | _forDSFBC, z=x= for SM,  (Equation 11.8.2.1.1.2-8)
53 _54 S,
s, S,
the output of the precoder is a 4 x 2 matrix
y=Wxz, (Equation 11.8.2.1.1.2-9)
where W is defined as follows:
W=W,xW,, (Equation 11.8.2.1.1.2-10)

W, _is a 8x4 matrix which is implementation specific, W, _is a 4 x 4 unitary precoder (DSFBC case) or 4 x 2

uTitarv precoder (SM case).

When using DSFBC with precoding, W, _is a set of N, =3 antenna circulation matrices.

W, = ,__(Equation 11.8.2.1.1.2-11)

o o r o
o rr O o
» O O o
o o o r
o O O
o o r o
== )
o o o r
» O o o
o o r o
o rr O O

1
0
0
0

When SM with precoding, W, _is a set of N, =6 antenna circulation matrices.

, (Equation 11.8.2.1.1.2-12)

o O +— O
O O O
O O O
o O O -
O B O O
o O +» O
R O O O
o O o B+
= O O O
o O +— O
O O O

In DSFBC case, W, _can be changed every pair of tones or every symbol. In SM case, W, _can be changed

gvery tone or symbol.

For the rate-3 spatial multiplexing modes, the input to the MIMO encoder is represented as a 3 x 1 vector.
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S1
X=|5,|. (Equation 11.8.2.1.1.2-13)
SS
The output of the MIMO encoder is a 3 x 1 vector.
Z=X, (Equation 11.8.2.1.1.2-14)

For the 4Tx rate-3 mode, the output of the precoder is a 4 x 1 vector.
y=Wxz, (Equation 11.8.2.1.1.2-15)

where W is a 4 x 3 unitary precoder. Note that W may be frequency and/or time dependent as described in
section 11.8.2.1.1. ﬂ is a set of N, =4 antenna circulation matrices.

1 0 O0||1 O 0|1 O O||0O O O
01 0|0 1 0|0 O O||2 O O .
W = , , , . (Equation 11.8.2.1.1.2-16)
O 0 1//|0 0 0O}|O0O 1 0|0 1 O
O 0 0/|O O 1|/|0 O 1(|0 O 1
ﬂ can be changed every tone or symbol.
For the 8Tx rate-3 mode, the output of the precoder is a 8 x 1 vector.
y=Wxz, (Equation 11.8.2.1.1.2-17)
where W is defined as follows:
W=W,xW,, (Equation 11.8.2.1.1.2-18)

W, _is a 8x4 matrix which is implementation specific, W, _is a 4x3 unitary precoder which consists of a set of

N, =4 antenna circulation matrices.

. (Equation 11.8.2.1.1.2-19)

o O +— O
o O O
o O O -
o O +— O
= O O O
o O O -
O B O O
R O O O
o O +— O
o O O
= O O O

W, _can be changed every tone or symbol.

For the rate-4 spatial multiplexing modes, the input to the MIMO encoder is represented as a 4x1 vector
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Sl
S, .
X = . | (Equation 11.8.2.1.1.2-20)
3
S4
The output of the MIMO encoder is a 4 x 1 vector.
Z=X, (Equation 11.8.2.1.1.2-21)

For the 4Tx rate-4 mode, the output of the precoder is a 4 x 1 vector.
y=2, (Equation 11.8.2.1.1.2-22)

For the 8Tx rate-4 mode, the output of the precoder is a 8 x 1 vector.
y=Wxz, (Equation 11.8.2.1.1.2-23)

where W is a 8 x 4 precoder which is implementation specific.

The permutation rule of the AH precoders for spatial multiplexing mode (including SM and DSFBC) is defined
as follows:
e Letfis the index of the subcarrier starting from 0 (0 <= f <= N#-1). Note that f denotes the index of a
physical tone not a logical tone. Ny is the FFT size according to the bandwidth.
Let t denote the OFDM symbol index starting form 0 (0<=t <=15)
The AH precoder set contains Ny (=3,4, or 6) precoders
n =floor( Ny, /2)
p denotes the precoder index used for a specific tone ( 0<=p <= Np-1)

p={floor(t/n)+t*floor(Ny/n)+f}modN, for SM_ (Equation 11.8.2.1.1.2-24)
p={floor(t/n)+t*floor( N,/ n) + floor(f/2)Ymod N, for DSFBC (Equation 11.8.2.1.1.2-25)




