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Proposed MIMO transmission schemes for SFBCH (16.3.9.2.1.2)
Jia-Hao Wu, Ping-Heng Kuo, Yu-Tao Hsieh, Pang-An Ting
ITRI

1. Introduction
In the current IEEE 802.16m/D3 draft document, secondary fast feedback channel (SFBCH) structure and its encoding method have been proposed for AMS to feedback channel state information (CSI). These variable-length information messages provide ABS to process scheduling algorithms, link adaptation and other functionalities to optimize system performance. Incorrect feedback message may degrade efficiency of resource utilization. In order to enhance secondary fast feedback channel reliability or increase coverage, we propose to adopt a SFBC MIMO transmission scheme in SFBCH for AMS with more than 1 transmit antennas. 
2. Proposed schemes
Figure 1 shows the original SFBCH physical structure with single transmit antenna at AMS. It contains three distributed UL feedback mini-tiles (FMT). 
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Fig. 1 Single Antenna SFBCH comprising of three distributed 2x6 UL FMTs
When the AMS has the capability of supporting two transmit antennas, the SFBC could be adopted to enhance feedback channel reliability or increase the coverage. In order to support SFBC for secondary fast feedback channel without changing of SFBCH physical structure, we suggest a modified mapping of SFBC MIMO encoding which is shown in the Fig. 2.
The AMS antenna 0 will transmit the same signal format as in the single transmit antenna SFBCH except dropping three pilots P1, P3 and P5. The AMS antenna 1 will transmit pilots P1, P3 and P5 for channel estimation while nulling the pilots P0, P2 and P4. In addition, the AMS antenna 1 will transmit complementary data symbol to form SFBC MIMO encoding streams as shown in Fig.2. For example, antenna 1 would transmit (-C*0,C*5), (-C*7,C*12), (-C*4,C*3) pairs on the subcarriers correspond to antenna 0 (C5,C0), (C12,C7) and (C3,C4), respectively. We assume the channel gain does not change very much within the tone pair.
After receiving the SFBCH signal with SFBC MIMO encoding support, the ABS received signal, for instance, can be written as
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Note that the MIMO detector may obtain estimations about C5 and C*0 directly. To obtain the estimation of desired C0, it is trivial to take the conjugate of estimated C*0.
When an AMS supports SFBC MIMO transmission for SFBCH, the serving ABS shall be informed through a transmission capability negotiation with AMS.
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Fig. 2 Two-antenna SFBCH supports for SFBC MIMO encoding
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4. Proposed Text
---------------------------------------------- Start of Proposed Text ------------------------------------

<Please add the text  in line 40 on page 526  in the section 16.3.9.2.1.2>
For the AMS support more than one transmit antennas, SFBC  may be used to enhance feedback channel reliability or increase the coverage. The physical structures for SFBCH with SFBC MIMO encoding are shown in the Fig. XXX. 
<Please add the figure XXX below  in line 28 on page 527  in the section 16.3.9.2.1.2>
[image: image5.emf]P

0

C

5

C

10

C

15

C

20

C

25

C

0

C

6

C

11

C

21

C

26

C

1

P

2

C

12

C

16

C

22

C

27

C

2

C

7

C

13

C

17

C

28

C

3

C

8

P

4

C

18

C

23

C

29

C

4

C

9

C

14

C

19

C

24

time

frequency

P

1

P

3

P

5

time

frequency

C

*

5

C

*

10

C

*

15

-C

*

0

-C

*

6

-C

*

11

C

*

20

C

*

25

-C

*

7

-C

*

13

-C

*

17

C

*

12

C

*

16

C

*

22

-C

*

28

C

*

27

C

*

1

-C

*

2

-C

*

4

-C

*

9

C

*

3

C

*

8

C

*

23

C

*

29

C

*

18

-C

*

19

-C

*

24

-C

*

14

AMS Antenna  0  SFBCH Signal AMS Antenna  1  SFBCH Signal

-C

*

21

-C

*

26


Figure. XXX SFBCH physical structures with two AMS transmit antenna support
---------------------------------------------- End of Proposed Text ------------------------------------
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