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[Abstract]

Recently, with the interest in the 4th industrial revolution, the demand for autonomous driving technology is increasing. V2X
communication technology is a core technology for autonomous vehicles that exchanges information with objects such as vehicles,
infrastructure, networks, and pedestrians through wired and wireless networks. In this paper, we present the results of the hybrid V2X
communication system, which is a hybrid design of WAVE and LTE, and the coverage test to confirm the performance of the system.
Through coverage measurement, we show that the hybrid V2X communication performance is superior to the existing LTE or WAVE

single communication system in communication coverage, so it can be effectively applied to autonomous driving services.
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E 1. 5l0|E2|E Vv2X 84l THET| AR
Table 1. Specification of hybrid V2X communication

terminal.
Frequency 5.859 ~5.925GHz
Standards IEEE 802.11p, 1609.2, 1609.3, 1609.4, J2735
CPU €300 Power Architecture processor core(MPC5125)
LTE Module R10, Cat.4
Memory 1Gb DDR2
Storage 8;2)35112?022]1;?81\];[;“3))21;);)011
e Ilaosozl\;lzbgstzt,hegzlt\Ixz?o ABx2, USB20x4
GNSS NEO-M8Q
Frequency 5.859 ~5.925GHz
Input voltage 12V DC

O3 2. slo|E2|E va2X SAIEEY| Hztznt
Fig. 2. Implementation result of hybrid V2X communication
terminal.
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Fig. 3. System configuration for coverage Test.
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Fig. 4. Coverage Test Section.
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Fig. 5. Test terminal and driving environment.
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Test Results: To Hobeob — All coverage (average .PAR 1 99.43)
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Fig. 6. Measurement result when driving in forward direction.
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Fig. 7. Measurement result when driving in reverse direction.
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Table 2. Log message commentary.

index Rx Logging(example) | Description

0 S Start Delimiter

1 2019-10-29-06:47:49 Tx Time

2 373140536 Latitude

3 1271036981 Longitude

4 RSE06 RSU ID

5 080.00 PAR

6 00.008 Latency

7 -86.25 RSS

8 E Massage End

9 Gyeongbu RSU located Express way
10 31881.29384 Distance from reference point
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XE 3. WAVE =, LTE EHs, WAVE+LTE slojE2|=
SAMSE (TH : To Hoboeb, T.S. : To Seoul, Hyb.:
Hybrid)

Table 3. Communication success rate in case of WAVE

only, LTE only, and hybrid WAVE+LTE.

Ist 2nd 3rd Average

\X T.H. 96.38 88.18 96.79 93.78
v | TS. 94.11 88.25 9242 91.59
E | Av. 95.25 88.22 94.61 92.69
I"f T.H. 98.40 97.58 98.60 98.19
E | TS. 9741 98.18 90.30 95.30

Av. 9791 97.88 94.45 96.75
H | TH 99.46 99.13 99.71 99.43
E T.S. 99.05 99.43 98.32 98.93

Av. 99.26 99.28 99.02 99.18
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