2020

OFDM Al2gol4 $14 Ako] 7]ke] A= CDP A F471H
o|%%, Aok, Wity
Skl o ok
jslee0741@ut.ac kr, jhaO824@ut.ac.kr, *kbko@ut.ac.kr

Novel CDP Channel Estimation Scheme based on Phase difference for OFDM systems

Lee Ju Seoung, Jung Ha Won, Ko Kyun Byoung#*

Korea National University of Transportation

8 o

ol A [EEE 80211p/WAVE Al=glell A 48 7hg et 715 CDPE E#she Al Jele] CDP Ald #4715 A4
st A2 CDP 4718 A 20| & 7o g2 AR LE dA4sto gy E3| yhe SNR g A 71& CDP tjy] A5k
o] o] 7o & BRG], AksH: 71Me) A%-E Cohda Wireless Aol AIAISH: 314 $179] A B9 7|uroR e
d¢ Bajo] gela,

l'Ui oX ot l‘l-E

L.A2 oA g th} 2ol U ¥ S ek
A o] Ag Fol thate] BAlo] AFHHA g FPS A i )
3171918k 71291 VII ¢} VoV EA1 7] tlat 2o A7} A3 9 X_ (k) =D(5",_ (k). k=—32,—31,-- 31 (4)

CH1-8]. 2} 541 A28 3 el [EEE 802.11p/WAVE [11914 212
o] olg Aol = gt dlolelE Fauwty] ey ndk AW A A gzt X (k). (k),9, (k) theke] 94l thake] e
1“101 7P of] Ad F4 7IMEe] drEol STH2-8L 2 =l 51 o) grl @ 4 9tk X A, Bl slgehs ghe o) o] 1
= Cohda Wireless Atoll A AA1Ets 14 Ad 29 SHA A dukale 13} o] gEAoz ma & ).
A= CDP 71W& AlRtetal 1 AsS AFstas d
RoAg s Fato] 719 7IW uiv] At 719 4%5S BER % QXi—l(k):“;Y k), k=—32,—31,- 31 (5)
PER ZHol|A] gl ’

04, 1(k)=48_,(k),k=—32,—31,--- 31 (6)
IS O (k) = £ 8, (k), k=—32,—31,--- 31 (M)
2 m=EoAe 71E9 CDP Ad FAdAMe ARE L5 &
A(k)3 A9 A4 & 5 H_ (k) A% daeg g 5 Ouaia (k) =[Oy (k) =6, (k)] k=—32,-31 31
A ALFA 3 % e Adan. )
Oupi1(k) =160y, 1(k) =6y, (k)| k=—32,—31,--- 31
mE® it X (k) =X, (k).k=—32,,31 (9)
H;(k)— i i
H,L-,l(k) else

A% Ake] 7vke] A2 CDP A'd #4712 7129 434 7]

HE xgsta gloh 719 CDPY 5UskA 7414 dioje &S
o 2ol 538 & 3
R Y, (k
S (k) =—2E (k) k=—32,-31--31 (2
)
Sﬂlﬂ(k) — Ypi1(F)  k=—32,—31,-- 31 (3) <ag 1> AfkE 7oA 94 Apo]
H_, (k)
oAl o] YA Aol e JA L AFEE FANE duYFE T
BAY A 24 @ H_ (k) S #5842 5, (k)& H2E ¥} ZFo] Uutgl skef el 4 Q)

1057



2020

o714 a sl Updatesl HW-M W 24 @ 5
7] =9] CDPS} 53 3-8 9 3|A= q
& YehllE A& & & sl

rl

ﬁc(k)_{ﬁri(k) f4_9d31 (k) k=—32,---,31 (1)
H_,(k) else
M. 2o A% Aol A&

B =Fd e IEEE 80211p ET9 EgAISolA 7]Ed Alete
STA Ad5471%, CDP AdFA71Y aela AEA Ate NEW
CDPE AEHoleE %Bd nlui4S s Ad84E Cohda
WirelessAhe] Ald 2@ 5 Alue]Q 491 Highway LOSE A Esl4it). o
2 SNRYIA 7] CDPRI} Aol $731AE g e 4 9lon o]

= A A 92 243k Updated: ¢

kS 7)1 CDP Boh 2438
o7 BT 7k ol A e dS T USs 9wt

PEROIA 7|22 CDPR.tt NEW CDPOIA tighta}A 72 71§ E9]
3dBARE o $A Ughon, vp7HA 2 BER oAk ez A U2 A
¥ CDPXEL} 3dBA L $-54°3F Al5S gl glom o] Han

4
o W

S 7T RE oTE Ji= DA—
7} §lo] CDP 7]Well Al 1o} 2gAo] & ukuiuks: Update S22 M

HEPPe AL 5 U422 dvE

O

ACKNOWLEDGMENT

This work was supported by the National Research Foundation of
Korea(NRF) grant funded by the Korea government(MSIT) (No.
2020R1A2C1005260).

[1] IEEE 802.11p, IEEE Standard for Information Technology
Telecommunication and Information Exchange Between Systems
Local and Metropolitan Area Networks Specific Requirements. Part
11: Wireless LAN MAC and PHY Specifications Amendment 6:
Wireless Access in Vehicular Environments, Jul. 22, 2014.

[2] J. Zhao, X. Cheng, M.Wen, B. Jiao, and C.-X.Wang, “Channel
Estimation Schemes for IEEE 802.11p Standard,” IEEE Intelligent
Transportation Systems Magazine, vol. 5, no. 4, pp. 38-49, winter.
2013.

[3] Seungho Han and Changick Song, “Study on Channel Estimation
Technique Using MRC Technique in 802.11p WAVE Environment”,
KICS 2017, pp. 543-544, 2017.

[4] Cho-Eun Park, Kyun-Byoung Ko, “Novel Channel Estimation
Methods based on Updated Matrix for IEEE 802.11p/WAVE
Systems”, ICCC 2017, vol. 15, no. 2, pp. 23-24, 2017

51 %71, A9IH, A5, miy, "B £ Qe4E e [BEE

802.11p / WAVE Al2=8lo) A MRC 9 3/d¥ CDP Ad 54 714
a7, WI8d IFENAN SAEHILIRI, ATE NSHLE &
FZIAAAE, A4 8A, pp. 0165-0166, 20189 6€20¢(57)-229(%)

[6] DongSeon Jang, Uiseok Jeong, and Kyunbyoung Ko, "Advanced
MMSE Channel Estimation Method Using WSUM and TDA
Scheme in IEEE 802.11p / WAVE System,” in Proceedings of 2018
International Conference on Convergence Content (ICCC 2018) Dec.
17-19, 2018,

[7] Gihoon Ryu and Kyunbyoung Ko, "MRC based Channel Estimation
method using Data Pilot Construction and Reliability Test in IEEE
802.11p/WAVE systems with Multiple Receive Antennas,” in
Proceedings of 2018 International Conference on Convergence
Content (ICCC 2018) Dec. 17-19, 2018,

[8] DongSeon Jang and Kyunbyoung Ko, "Advanced Channel
Estimation Method for IEEE 802.11p/WAVE System,” International
Journal of Contents, Vol.15, No.4, pp.27-35, Dec. 1, 2019.

10° T T T T T T
1 ——STA
4 —%—CDP
101 % 8 CDPtight+pii4 | 3
W |—*—CDPtight+pi/s
Ny | —&— COPtigt+pire
102 F 1
b\
\
10°F \ B
i
L
m
104F 3
R
10 F E
108 4
]
10-.’ i L i L L i
-10 5 0 5 10 15 20 25
SNR [dB]
(a) Coded BER vs. SNR
Regime:3, Nbyte:600, Speed:119km/h, Doppler:650.0926Hz
10 ——o—o—o St I |
o |—e—sTA
| —%—CDP
Lo CDPtight+pisd
—E— CDPtight+piié
—— CDPtight+pir6
101 :
4
L
o
102 |
10_3 i i i i i i y
-10 5 0 5 10 15 20 25

SNR [dB]

(b) PER vs. SNR
<228 2> Highway NLOS, QPSK

1058





