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A Detection Algorithm Study of the Victim Signal for the DAA
Regulation in MB-OFDM UWB System
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Abstract

The purpose of this paper is to propose a detection algorithm and a tracking algorithm based on silent time using
MB-OFDM UWB(Multi-Band Orthogonal Frequency Division Multiplexing Ultra Wide Band) receiver in order to sa-
tisfy DAA(Detect And Avoid) regulation of Korea to permit UWB in 3.1 ~4.8 GHz. In DAA regulation of Korea,
if UWB device receives a signal more than —80 dBm/MHz from the victim system during UWB operation, the UWB
system should avoid the collision within 2 sec. In this paper, we proposed the detection algorithm to detect the victim
signal received by —80 dBm/MHz for the avoidance process that changes the operating UWB frequency to other UWB
frequency and the subcarrier tracking algorithm to follow up the subcarrier positions of the victim signal for the tone-
nulling avoidance process that decreases the TX power of subcarriers occupied by the victim signal by —70 dBm/MHz.
The performance of the detection algorithm and the tracking algorithm suggested in this paper is verified in simulation
results considering various conditions.
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Table 2. The variance of the victim signal power acc-

ording to N.
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Table 3. The detection probability of victim signal acc-
ording to a specific detection power level.
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Fig. 17. The simulation results of the algorithm to de-
tect a subcarrier positions of victim signal acc-

ording to N.
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® 4 AEANYA HE FE 2% @ n=16
Table 4. The summary of subcarrier detection proba-
bility @ n=16.

N

1 0.076 | 0.107 0.09 0.088 | 0.111

2 0.759 | 0917 | 0962 | 0.998 | 0.999

3 0982 | 0.995 1 1 1

# 5. AEAEo AF gF 2% @ n=32
Table 5. The summary of subcarrier detection proba-

bility @ n=32.
N
AE 24 36 48 60 80
e
1 0.013 | 0.012 | 0.014 | 0016 | 0.018

2 0.762 | 0.892 | 0932 | 0959 | 0975

3 0977 | 0995 | 0.997 | 0.999 1

AA 1 774 57t YHska Y= subcarriers Y
AAE AstA F4T & deS AT 5 Qih
oheh, #=3291 7l Hl&) n=16Y F-Ht}t A2 7|
9] NO.Z subcarrier 9% F7 X % | 2= AT
AA 3 7+ A5 EA8= subcarrier HYF A&
HAE F4T g5 =320 ARG FS & F
Atk

olgjgt neoll M2 A% Aol X 49} X SEHH
B} ggatA G188 4 Aok & 4904 n=16%] 4
$ AA I 74 A 57 EA8F= subcarrier Y E
o 22 HIE FA8HA He FEo| Nl w78
~11.1 % BAE WS & 5 Ao} o|FA HA 3
Y As7t EAlste MRS 22 H91Y sub-
carrierE F23H HW U] DAA 71& 7]ES St
g o] FABRE, 1] 714 AT E
3t DAA 7% 71F YANME £ Helojgta &
F §ltk =l DAA 7% 71ES A3
efMe Bt 21 9 204 AFE AlRtol Q3=
SFAIRE p=32¢1 gaelFo| sttt
N=48 o] Fo]™, 90 % ©]4 3] 1M A&7} EA s
subcarrier 9115 AEsHA FAHY 4 ASH, sub-
carrier HEE AA FHT 5L 2 % oW =Z A

1306

ok
¥
b

o

V.2 E

—

B =R e U DAA 7|& 71E l o3l Ak
B3, Y DAA 7% 7]E0 A AA

L

> 4y Ay
folr Ob (>

3}
Agtd ¥ A Az A
o
l

mO
e Kol
rﬂ%
d
Mo
1:1_1}‘4_‘):_\, |
mq‘w%
b E g
B
o > 2
lr}qE
e N
lﬂm&
iC)
Um Ol' L O>' mlm
[e]
T
rz*""g VN
ni&m de rlr i rﬂ—&
L for 2 a2 4y o & &

dBm/MHz2] 3| 7+ Al
nm +/— 0.5 dB S.2}o| A 95 % o]
3, ¥ 4 AE7F EAEkE

ierE FA3te YAy ES L n=32E A3}, N=48
J

ox

w2
=
o
o
&

ooz HAAHT A, I A 2wt EAske
subcarrier XS 90 % o) AEsHA FHE +
£ #4522 % oW

11, subcarrier Y
= xﬂa‘].ﬁ']— o

2 =FolA A
£ UWB 3218 U8 1 el M JJ A A
AEIEE, UWB 52 A" throughputS
A7le dol o, olid #AHS 5
S8l UWB F4l Toll 9 14 A5 5 AEshe
of g 71 A7t asit

o 2L

2 =
i)

FaEH

[1] TG3#20 20-A0IR0, "Draft report on technical re-
quirements for UWB DAA devices in the bands 3.1
~[4.2/4.8] GHz and 8.5~9 GHz", Dec. 2007.

[2] DAA Tiger Team - WiMedia Alliance, "Mitigation
techniques: regulatory requirements & technical pa-
rameters for Detect And Avoid(DAA): UL detec-
tion, DL detection, avoid and for Low Duty Cycle



MB-OFDM UWB A|Z&HO|A DAA 7]& 7|F Z&S 93

(LDC)", Mar. 2008.

[3] Hirohisa Yamaguchi, "Active interference cancella-
tion technique for MB-OFDM cognitive radio", 34th
European Microwave Conference, vol. 2, pp. 1105-
1108, Oct. 2004.

[4] Shih-Gu Huang, Chien-Hwa Hwang, "Low compl-
exity active interference cancellation for OFDM
cognitive radios", WCNC 2008 Proceedings, pp.
1279-1283, 2008.

[5] AoAFAuA A2007-2%, "3 - -

E

1994 2 Addign Ax-F8
7 (3D

19961 2€: Agdign Ax-F8
I (FEAAD

2007 2€: FEUgL Aot
o (FEu)

=]

Lo 19961 29~ A g HAFAA
7Y AgAT4
[ BA20H BA Y, AgAT), Biol2 B A~
| 7]

i

A As AHE Rk dT

- A71SAARIE 29 e -8 T A
9 71z 71%", 2007d 3¢,

[6] A. Batra et al., "Multi-band OFDM physical layer
proposal for IEEE 802.15 task group 3a", IEEE
P802.15-03/268r3, Mar. 2004.

[7] Cheol-Ho Shin, Sangsung Choi, Hanho Lee, and
Jeong-Ki Pack, "A design and performance of 4-
parallel MB-OFDM UWB receiver", [EICE Tran-
sactions on Communications, vol. E90-B, no. 3, pp.
672-675, Mar. 2007.

4 4 4
19779 2€: S FAFA
383 (F8Ah
19793 2€: uHREw HAAFE

19913 6<9: Ohio University 1 7]&
8t} (F8HAAh
19993 University of Wyoming 7]

o)
F33 (3h4h
2000 1€ ~3A): FZAAEAA

29 BT
[ 220} Ultra-Wideband 7]&, 2HEH

r{o

4T
#3

1307



