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ABSTRACT

This paper investigates and analyzes a LTE based V2X communication and its performance in the 3GPP
standard and its implementation. LTE based V2X communication transmits and receives data through sidelink
based on PC5 interface defined in 3GPP Rel-12 D2D rather than using legacy Uu interface based uplink and
downlink. Considering V2X is focusing on the basic safety related service in the first place, V2X receiver should
guarantee minimum reliability and latency requirement for high speed case and for certain range since V2X data
is firstly safety related message. In this paper, we introduce the LTE based V2X receiver and analyze receiver

performance based on minimum performance requirement in 3GPP.
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$SSS: Secondary Sidelink Synchronization Signal, GP: Guard Period

2! 1. V2X DMRS +%
Fig. 1. DMRS structure for V2X
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[CP: Cyclic Prefix, SIMO: Single Input Multiple Output, CE: Channel Estimation, LLR: Log-Likelinood Ratio]

a3 3. V2x A7) 7R A
Fig. 3. Basic receiver block diagram for V2X

A oF HollA] dFdlRe] V2X Au|2s AR
< e8] wlEeol 2 o]F P E I 5
olafe] Al Aso] BA oo} dlar, HAste] Ak
7k dlole] $541 Al Al %8 2] 500km/h7HA]
A Q5 EE Rel-14 V2V WID(Work  Item
Description) "ol ®AJ=]e] Q) o] $]air e Al
4% 500km/hell #Fsk= =Z2] FI53(Doppler
Frequency) & &3t} b= e=Als A& -
= WAle] Hasjck

dupdel Fuls @Al 34 vlAl(Cross DMRS
frequency offset estimation)> ¥ 1el|xe] 7+
DMRS A7t At 3715 A(1)= o] Alilste] o
SEL=t

&= angle(z anRx,Il (k)H:Rx,I,, (k)] (€8]

nRx k=0

H, o ()& nilal Rxoldlel s Ale)

A2 a3 1914e] DMRS FxE I A
DMRS A4lE 7HAe] 3 Al Bolola] o Ful o=
Al Z2) Bl oF 740Hzo ) V2X AH]AE AREs)
= Band 47(5.9GHz) H¥ell4] A} <% 500km/h
7R wegk ) Fu LA 0.1ppm T
= o219} Doppler shiftZ o1& T~ olz]E 127
shal 2F 3900Hz7HA| A& 4= glr). wl2bA] DMRS

of

B A A ol 83 T 234 34 WA
o Folh emal 34 wslE vlelbl e} vax
she] 4l S 2AE 4 gleh ol Tl
slal Vax 4471 T8 4t o] T ks

ah}e] DMRS Al T4 Lmae FAshe
AR (Single DMRS frequency offset estimation)-<-
a2 ghch
o] Al
1

2] a1

L A7k dd e A3g)k kHA DMRS A
A% 7 (n)E A7 dger At ki

www.dbpia.co.kr



=/ 3GPP EFel|A 9] LTE 714t V2xX A7) 53 4 Al 24
% ‘:Afn'.‘a‘tu:lwdH oercdizton |, 2= V2X /HH] ‘?’]5\} =g 74]‘%‘ 2= /‘é"g_ol 25]9]

ignal Singleuser| _, [Frequency ofset]_ [Frequency offsef]

p s .

Ag
OOy
RS

j_EI 4 DMRS A]E'_LH ‘1‘“’4"1‘ [ y./u] _’_;Q 'SEE
Fig. 4. Flowchart for single DMRS frequency offset
estimation

Alsof A7k g ow Ak kwﬁ DMRS A]i*

v R
4
5

'§
I
®

@

ol E*&K}O% 2% A %Jé—% Sl o] whA
3hte] DMRS AR Wellx] 3l @ 2A1S 324
7] el i 4700Hz2] Sl 2 24 54
7P 4= ik Fuks oAl A dhg Akl o
qo] WeFE AFmsl Eolx|7] e, 2749
RB(resource block)”} &=+ PSCCHoA FA=
Fal 9 ZAS PSSCHE| Ad FA ol ALgalA] o
I PSSCH”} 3= RBolA oA T o= AS-
FAsle] A 34 SEE 3GPP EFE 2T A%
o] Aelglo] qlrt &, shte] va2x whio] $A13k Al
3ol sl PSCCH} PSSCHeI| thgh Faj<= ¢4l

A% 7k 2} Saslel wel.

=

V. V2X 07| 2F M5 Y 29| AMH

&+ %Wlﬁb 3GPP RAN WG4°1]/<1 olEl v2x

4.1 V2X A0 Ms Al =

4.1.1 22| AS g AZ o=
718 o R Vax A7) &7 Aes §1F

ool

o
it

ok oF HellA] dg8lRel, v2xe ==AE A
T-23] DMRS®| & 20| WA} Fukp 224l
A wialo] WAE G| wlgel o] & 3 PSCCH2}

Az8] Al Aol digk A
o7} F s} w3k v2X $AlZ]E GNSS, 1A=,
8] ofE kel AdE = £7)4159] SLSS 7]
Hke] 57|38} uhale] glct wlebr 7b Fr1s) w6
u}2 PSCCHS} PSSCH % SLSS¢} 3| Asw=
PSBCHS 53l 5= Alwe] 4 87 452 A
2|7} 83t} 3GPP RAN WG4olA& w 417]
9] 75 Aol FEEHE A *l?é < W3] $El
X 1ol A%l ARt medsle] 2 87 AA5s A

o) gel.

E 1. 22 AZ A AR FF
Table 1. Physical channel performance test list

Physical channel

[Synch source] Test parameters

PSCCH Relative velocity: 280Km/h
[GNSS] Frequency offset: 1.2kHz
PSSCH Relat1ve velocTty: 33Km/h
[GNSS] Relative velocity: 500Km/h
Frequency offset: 1.2kHz
PSSCH Relative velocity: 33Km/h
[eNB] Frequency offset: 2.6kHz
PSBCH
[SLSS] Frequency offset: 0.6kHz
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Table 2. Simulation parameters for physwal channel test
Synchronization GNSS eNB SLSS
Physical channel PSCCH PSSCH PSSCH PSSCH PSBCH
Bandwidth (Hz) 10 20 10 20 20
Channel propagation EVA1500 EVAI180 EVA2700 EVA180 EVA180
Antenna configuration 1X2
Allocated resource blocks 2 8 3 8 6
Modulation order QPSK 16QAM QPSK QPSK QPSK
number of transmission 1 1 2 1 1
Frequency offset (Hz) 1200 1200 1200 2600 600
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Fig. 5. PSCCH and PSBCH performance
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Table 3. Simulation parameters for soft buffer management test
Channel bandwidth MHz 20
Propagation Condition AWGN
Sidelink transmission PSCCH+PSSCH
Timing offset Ts 0
Frequency offset Hz 0
S[}c]l;l:;k Number of PSSCH transmissions 2
1,
0<i<15 # of subframe regarding two retransmission subframe 16
Allocated RB for PSCCH ithsubframe 2
Allocated RB for PSSCH ithsubframe 96 PRBs with MCS17(16QAM)
Antenna configuration 1x2
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DMRS 7]"je] obd Cross DMRS 7|< A3+ 7 Bl tig Fo3s A 5 °‘X1“P ALE 1T 9
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PSSCH®] 3|4 2 A6 7]<& LTES} th=7] v2X ol & AAslA| FBlaL AAEHA Eof oldlel] AF

oA mEEE AE]la EFH AR S
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Fig. 7. Test scenario for soft buffer management test
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