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ABSTRACT

This paper describes a spectrum and related UE RF requirements for LTE-based V2X(Vehicle to Everything)
services in 3GPP Release-14. LTE based V2X service provides road safety service (e.g. collision avoidance,
speed warming, notice of dangerous region, emergency brake), efficient C-ACC(Cooperative Adaptive Cruise
Control) services and personal multimedia service by exchanging its information between vehicles or between
vehicle and network or between vehicle and pedestrian in ITS spectrum and / or in licensed spectrum. For the
feasibility of V2X service, this paper performed 3GPP RAN4 based adjacent channel coexistence study between
new V2X system and other system (e.g. DSRC or LTE system) in 5.9 GHz ITS spectrum or in licensed
spectrum. Based on this coexistence study, this paper analyzed and defined UE RF requirements for V2X device
including new 33 dBm high power class based on 3GPP RAN4.
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Fig. 1. Road configuration and wrap around cell layout
in Urban case
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Fig. 2. Throughput loss Simulation results for 300 byte packet size in urban scenarios w/ 15km/h or 60km/h in Casel[4]
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Fig. 3. Packet reception ratio for 300 byte packet size in urban scenarios w/ 15km/h or 60km/h in Case2[4]
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Fig. 4. Packet reception ratio in urban scenarios w/ 15km/h or 60km/h in Case3 (23 dBm V2X maximum output power)[4]
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Table 2 ACIR levels & test metrics based on adjacent channel coexistence scenario[5]
A}2F 4% 15km/h (at 50m) A=F4% 60km/h (at 150m)
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190 Byte 1.49 % 220 % 35 % 437 %
300 Byte 1.68 % 252 % 3.47 % 4.84 %
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Fig. B. Packet reception ratio in urban scenarios w/ 15km/h or 60km/h in Case4 (33 dBm DSRC maximum output power)[4]
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Ex) Fols Zles (Duplex b I N
e Wl Fur_jow Fur_nigh FpL_tow FpL_nigh mode) (Interface)

47 47 5855 MHz - 5925 MHz 5855 MHz - 5925 MHz HD PC5

5. Az thE o} 7 FAEA A|sks vax B4 T ol

Table 5. Inter-band concurrent V2X operating bands

2= Hkal
VIXEA | B | g | 9 RS T S 4l ok oy | 0
A4 = X - N (V2X UE transmit) (V2X UE transmit) (Duplex
s e (Interface) Mode)
° o FuL_tow FuL_nigh FpL_jow FpL_high
VIX 347 3 Uu 1710 MHz - 1785 MHz | 1805 MHz - 1880 MHz FDD
- 47 PC5 5855 MHz - 5925 MHz | 5855 MHz - 5925 MHz HD
VX 747 7 Uu 2500 MHz - 2570 MHz | 2620 MHz - 2690 MHz FDD
- 47 PC5 5855 MHz - 5925 MHz | 5855 MHz - 5925 MHz HD
8 Uu 880 MHz - 915 MHz 925 MHz - 960 MHz FDD
V2X_8-47
- 47 PC5 5855 MHz - 5925 MHz | 5855 MHz - 5925 MHz HD
39 Uu 1880 MHz - 1920 MHz | 1880 MHz - 1920 MHz TDD
V2X_39-47
47 PC5 5855 MHz - 5925 MHz | 5855 MHz - 5925 MHz HD
41 Uu 2496 MHz - 2690 MHz | 2496 MHz - 2690 MHz TDD
V2X_41-47
47 PC5 5855 MHz - 5925 MHz | 5855 MHz - 5925 MHz HD

olol] 7P L Band 47 °l|4¢] 4 ol ol o
Uk} (intra-band multi-carrier) S 2t 27W7kx] #]¢
& S Q= Rel-140ll4 ZF A& szl on,
71 T AACA)T o] AR AR FAS
A3 vk 5 FTIRRES (EW 87l) 4 Asis A
Y oo},

-Ad dY F
Band 47 o4& 23 63} 7Fo] 10 MHz Ad oS
L& 7|0 E AT E 3)9] o, DSRC A|~"HlZ}
o AAE R E 98 20 MHz HEE st50 7 #]
A 5 Q=S % 67 7o) A3t o]} vEe]
7} 7o) | 271 o)k wkgalE FAlel A
Fro 2, ITS ks 2| 3k= DSRC A|=H] thy]
AR & R E Ak =3t v 47 W

E 6. V2X Udefxe] AdEE A gdZ7)
Table 6. V2X communication channel bandwidths[7]

E-UTRA V2X band / V2X channel bandwidth
V2X 14 3 5 10 15 20
EuA=S MHz | MHz | MHz | MHz | MHz | MHz

47 Yes Yes

oNM= FHdf 2719 HkEIE AL 5 RS 3=
1A ol vk} A4S A3} F18l 2w, Rel-15
eV2Xoll= tlY 47904 54 2 g wka) Al
TE VWA 1R ¢ UEE ZF AL Age]

q_[S]

3.1 V2X Che| SAEE RF #2A

FAICke] RF 742 t]Y 47 ol|4<] PC5 QlE]H|
o]~ A 43l| 918k 414 Ao} oh wkEuE F
Aloll X|443}7] $13F =41 & 74 ALsks F 7
2 gofgl 5 glrk 3l Al vax ] Ale| =g
3 FAbe] 7|Ee LTE whde] 717] 7+ %4l
(D2D-Device to Device) AP} 2fo) e B3]
2 olel] digh xfo]gS vl uleulel] weiy HolE
gz Zlo]a - WA= AR ok QlEHo)~E AN
= ol MRS Al A9lE] 918k Al
743 7122] LTE ¢} D2D 54| 521544 2beo]Ad
AL ofel] 7[wkem Apkchie] RF 1H4E& A
dh= Zlolth

1o glo L

- A9AY 73 (MPR and A-MPR)
A= aE A shs 715 D2D shide] $Al
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T 7. x;Hoi 7} E./\] Ex]- ;(] 0}5—],__ V2X \:J.ul—_4 ~HL4 T;Hoiéé.”]
Table 7. Inter-band concurrent configurations and channel bandwidths[7]
N 2] & o za}
el 2 vax | BT | 1 3 5 0 | 15 | 20 ’J;iﬂi° qg];a e
x_] hn ]
T4 e MHz MHz MHz MHz MHz MHz [MHz] combination sef)
V2X_3A47A 3 Yes Yes Yes Yes Yes Yes 40 0
47 Yes Yes
7 Yes Yes Yes Yes
V2X_TA_47A 47 Yes Yes 40 0
8 Yes Yes Yes Yes
Vv -
2X_8A-47A 47 Yes Yes 30 0
VIX 39A-47A 39 Yes Yes Yes Yes 40 0
- 47 Yes Yes
41 Yes Yes Yes Yes
Vv -
2X_41A-47A 47 Yos Yes 40 0
AL Hd F4 79 23 dBm i L ¢ AR A Z "hAlel 739 1.5 dB °l3}e] MPR& A-83}oo} 3}
V2X whtella|= qteut o] 55 A7k whd £l 3 u%, 16-QAM = H}A]Ql 739-2 dB °]3}e] MPRS-
917} 23 dBm % 26 dBm (Band 47 only) < %93} S3le] V2xX A AS wkEsh Hlo. tﬂO]Ei?Jr
W, FHd I¢ Z3|(MPR-Maximum Power Xﬂ‘ﬂ Ado] Fhg= Alo|A] Blad&A oz sgs A

Reduction) ¥ ellx+= D2D wHE2 dlolg] xd}
Aol Ade] TDM(Time Division Multiplexing) ]
o8 FEEe] AW TA Age] =R ko,
V2X  wheld= dlele] A3 Aol Ado]
FDM(Frequency Division Multiplexing) ol o
AJZel FA] Aol o] el A 4= glom, mEdlk Ao
Ardo] ol AHdrrt 3 dB 97} A AAH]
w5 o]el] gk MPR ©] ¥4 =|ojo} g,

5
olli= o}efe] 4] 3-13} 3-8 vh= ool MPR 3}

]

=

MA = 45 ; 0.00< A <02
55 -5.833A; 02< A <0.6
20 ; 0.6< A <1.00 (3-1)

1714 A = Nrp_aioo/Nrs 25, 213 ffa‘:]' 7Vt

olzlgl Ao gt AlEHo|Ad AFHE smie s RB(Resource Block) = % 4137} &%l RB 7]
¥ 83} ko] MPR +4°] A2 =gl & QPSK ¥ gk wlgolrt
E 8. power class 3 V2X 9] MPR 174 (4145 RBell#] PSCCH ¢} PSSCHE A$A])
Table 8. MPR for power class 3 V2X communication (Contiguous PSCCH and PSSCH transmission)
Channel bandwidth / Transmission bandwidth (NRB)
Modulation MPR (dB)
1.4 MHz 3.0 MHz 5 MHz 10 MHz 15 MHz 20 MHz

QPSK y - . y - . <15

16-QAM - - - - - - <2
F 9. V2X 10 MHz A8 H9Z-E 918 A-SEM 4
Table 9. A-SEM requirements for V2X 10 MHz channel bandwidth

A=y Wk 4 @Bmy AMEHeE

AfOOB . N -

(MHz) A deed# 10 MHz 4 dq%

+ 0-0.5 —13—12(|AFOOB/ MHz) 100 kHz

1

+05-5 7197?6(|AFOOEVMH270.5) 100 KHz

+ 510 —271—2(|AFOOB/ MHz—5.0) 100 kHz
1934

www.dbpia.co.kr



B4

%

3 A-MPR #ell4] D2D whbe 7|2 LTE
w3 oA F2B7] wiiiell ZF tHedell ] A8k
HEY=Z Aad=s w2 =xuk v2xX s
ITS tedal Band 4704 E=}tsl7] witel] ITS thed
oA AT 2+ A L Frp AEE KAk
3je, ool W} 3GPP A= £ 9 & 107 o]
Band 475 913+ 7} 2|4 2] AIE 7|9k ® Sl
A-SEM (Additional Spectrum Emission Mask) 2
A-SE (Additional Spurious Emission) 7+4-& A3}
sick

3E 99} 3 100014 Ak F7Pdal v2xX e 2
7HAl AGAH FAE 1E3P] $1gk Al Eeld w4
£ Eslo] F 11 ¥ F 129} 28 v2x whide]] w3l
A-MPR f4°] #2] =]t

-

- AAH £ A3 (Configured transmit power)
A I E AAskE WAl Tl akeskR vax
S FEhe 7ot o RRETE Sl 4l
ol webA] Zeixick

A A, ] 47904 Alel=Ram FAteR el
wkEkE Fato] At 7%, 71828 LTE whide
A D2DE A dehe whde] FAl 995 AA s v
At frakshd 4] 3201449 v2x BAlS 1%k
MPR 3} A-MPR 35 A-8310] ghs 73lofof 3lch

Pomax Le < Pomax.e < Pomax ne (3-2)

E 10. V2X $A1% 913 A-SE 14
Table 10. A-SE requirements for V2X communication

PemaxLe = MIN {Pemaxe - ATcg,
MAX(MPRc + A-MPRc + ATIB,C + ATC,C + ATprose,

ProwerClass ~

P-MPRC), Pregulsiony.c} 3-3)
Pevmax ne = MIN  {Pemaxc, ProwerClass, Pregulatory,c}
(3-4)

w3k 712 LTE 2= 28] Preguaorye °1BHE A
A olsled, e F3) 7 AAF (DSRC tolling) A|Z~Elo]
224l gl 749 10 dBm 2.2 Al 39S A
Fralo] Fafg A4 AlElS sl A0
on 71HAQ AEE VX9 FHu $4 9= 33
dBm o2 A= o A = 9li= HAl 99
& Akt
T WA, ok WkRakE o83l FAle VaX A
= s 7|E2] LTE Al~83 v2x $41
HlS A sk el 49, whde] Al 995
3= WAL LTE $419 v2X 5419 A5 A
olol wWErk & V2X whto] AlRE Alojulm
Jo] 4% K (SCI-Sidelink Control Information)
o4 71%& LTE £4lo] v2X EAlwr} $414] ==
A T AE AlS Sl 99]e] F o] Hd $Al 5
AE de A5 A 47 2 vaX AsS 2]
(drop) 3PAY SHEINE Fo AFsl ol

2 ) o > I
o > [r 4
¢ oo

=

o

2t ) 3a =3 Hlod=
szfﬂg B B3 Fag s T4ty (MHz) HOWL;H@ °2 d(;Bm) B E’M;HZ; B Note
E-UTRA Band 1, 3, 5, 7,
8, 22, 26, 28, 34, 39, 40, Foriow - FpL_nigh -50 1
47 41, 42, 44, 45, 65
Frequency range 5925 - 5950 -30 1 38, 40
Frequency range 5815 - 5855 -30 1 38

NOTE38: "] AA% zit] e glebuele] 23] NS_33 T= NS_34 7} A% 79l A-4xic)h
NOTEA40: (X-5950) MHz 3= ¢d9dol|4], SE 74 -30 dBm/MHz 7} A-4%™, 7|4 X = max (5925, fc + 15)°]

W, fo = Ade] B4 FURE hehic

1. V2X E41& 93 A-MPR 4

1
Table 11. Additional MPR requirements for V2X communication

YEY= Alde) 3k | 2194 74 (in TS36.101) E-UTRA Band 4 e Z(MHz) A-MPR (dB)
6.6.2.2.4 (A-SEM) -
NS_33 6632 (ASE) 47 10 Z 12
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E 12. NS_33 441 V2X wHHe] A-MPR 4
Table 12. Additional MPR requirements for NS_33

gla g bl | FAIFYEE (MHz) | €95 RB 5 (Nre) RB A=k A-MPR (dB)
[0] [12]
[5] [6]
< 10
[= 101 [10] [4]
[> 15] [0.5]
[0] [11.5]
[5] [10]
[10] [8]
5860 [>10 & <22] 5] 45]
[20 and 25] [2.5]
%1422l RB [> 30] [1]
&} (Adjacent) [0 and 5] [9]
[10] [8]
(221 [15] [7.5]
[20] [4.5]
[<20] [3]
5870, 5910, 5920 [> 20 and <45] >0 2]
[>45] [3]
[<10] [1.5]
5880, 5890, 5900 [> 10 and <38] >0 [0]
[>42] [1.5]
[= 5] [12]
5860 = >0 L0}
19 59] RB [< 5] [3.5]
o 5870, 5910, 5920 [>5 & <42] >0 [1.5]
(Non-Adjacent) [>42] 3]
[=18] [2]
5880, 5890, 5900 [>18 &  <42] >0 [
[>42] [1.5]

v R, v2X AL A5 $4 =97} LTE A5 A
% Hoh 94 97 =2 A9 (ol B0 v2x g

HAZ] AE ) H F4 992 F o] Hd
95 I 745, LTE 9 AsE 273
LTE 4395 Fo]a V2X wAA] S WA 1l

LT Sged,

-

X

fut

¢

iy

glé
¥ oL ¢

- ON/OFF ©}¢] v}A=(Time mask)
712 LTE °Ix¢] D2D wH#e] ON/OFF Time

1ms

@« @ o (o | o
% % = PEBCH rate fnascnda arauna = ol ol
P DMRY. PSSE, SSSS: last = |95 |8 3
syfmict funciurkd
Symbol # 0 1 2 3 4 5 6 7 8 k:] 10 11 12 13
Normal CP
D2D

Communications

I3 9. D2D 42 DM-RS &w21] 2 ON/OFF time mask[7]

L

mask £ o}ge] 13 99} zro] & 4153l DM-RS
2} SSSS(Secondary Sidelink Synchronization Signal)
7} elA&] RBol &t =|giA|ul, LTE V2X oAE
DM-RS 9] tjzjele] 13 103} zro] w7dge] we}
B Z71d o el vhezg sl

= 9]9] 23 99} 7ro] DM-RS 7} SSSS ¢} vE&
oIAsle] DM-RSE H33)7| $lste] gh9] wo] 71
< SSSS ° T AEe] V2X o= ol 1
107} 7ro] DM-RS®]| 91#]7} SSSS 2} vl= <A

Ne Sub-frame: PSSS  PSSS N.; Subframe $555  §SS5 N.; Sub-frame
H
1 1 Start of N1 power i 1
| | PSSSPSBCH szsﬂm“'f’ 1
1 — 1
EndofOFF | | Endof H., power ! IStart of OFF power
power requirement i PSSSPSBCH ! 1 requirement
1 ' 1
) 2ms Nu!i(—) 1
Transient period Transient period  Transient period

Fig. 9. LTE-based D2D subframe structures[21] and ON/OFF time mask[7]
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ims
N Sub-frame PSSS  PSSS N, Sub-fiame §555 5555 - N., Sub-frame
x x s ) ju o = o = o ] [ 1 i
wr w2
2 % % 2 £ 2 g 2|8 £ = g g a 1L el iiissssow r: i !
g Zla|2|3 |2 2|8|% 4 |a|d | fomPssspsic e I
O —— [ 1 1
1 e
End of OFF Endof Ly power | 11 Vol IStartof OFF
Symbol# 0 1 2 3 4 5 & 7 8 @ 10 11 12 13 pm,,.q..immll psssesic | || il '”wi,m:
MNormal CP | E 3 i ; | E 1
o !
L Doy s B |
LTE-based V2X Transient period Transient period Transient period
Communications

2 10, Vv2X whgelx<e] DM-RS

&H21] 2 ON/OFF time mask[7]

Fig. 10. LTE-based V2X subframe structures[21] and ON/OFF time mask[7]

r‘O

2 WAsle]7] Wl 3¢ o] 77hS- DM-RS
o %% ON/OFF E|q] vir~=E A3k

- Y ] ¥AKOut of band emission)

A 7147k 713} 3ho] AlelE=g]=A FAte] V2X A
Blas tlY 472 A9ol=E 59 GHz ITS wlelAqt
F72to] 7lssle, 7144 LTE tdellA= Uu 719k
V2X Au]27t 7Fsslch weba LTE #ellA€] va2x
ko] o] o] vkal @ 2719l ACLR, SEM % SE
= 7|E9] LTE "Hde] 48 wet 52k shd =
ok SR e 47 oAM= I A A3 o
v}9] 223 dBm, 33 dBm)S 2 29T &+ ¢
the A2e] E&H7] e, oo w2 ACLR,
SEM, SE S87271E& F7I2 T&sloio} gl

ACLR & 3 ¥4 27 23 dBm o $41 9]
9l 7%, 712 30 dB ACLR ©|™ PRR £450] 3&
HEg J3x] 97| wlel] otz A4 73, 33
dBm %MJ 41 79]el A9, 31 dB ACLR o]
PRR <4153 w53 5= 9l7] witle]] o] & adjz
AH87Fsslt) SHAIRE RAN WG4 oflx+= AF=kel 4
- 0xr} 2 gy o] 55 At WA S
QJEZ 3}a. 3GPP JFAdl & etElr) HelE 14
ol 2] 441 1}9] 26 dBm RHS A YELEE 77
3} 1= gellslgiz ol o) 541 19 26 dBmal
v}e] e~ 2 v2X 2] ACLR +4< % 133
7o) Ffatie).

VX RS o ikl S Al o R
7R $4l Fulella] A2 Besjof Sk LTE 2

E 13. 7] Fellx 2 A= 418 ACLR 4

AR WEAACE dvk webA & 149}

o3
S|
AT ko) FE A —"’E— 7 }6}"34[”
1

3.2 V2X Etgte| £=Alck RF 7

LTE V2X w29 A9k RE 204 73 2 W
k= g4l 2k gk 774 2 3 wWA]elok 7]E
D2D el|A& Zt2te] uiulr} LTE AJH]) 2~ 3 D2D
AMRIE 93 ZleR 7 vk ' TR giohE,
AZ7] V2X whdelxs ot vkealr} 71 LTE A
Hl~E A9E 5 gl o wkeal 2wt vax
B AE 293 $5 gic) w3k 3-14-64] Adngk
713} 7o) Aol A3 wvlolE] o] FDM =Ho| &
Alof] galElw, Aol Ade] dlo|g] A djv] 3 dB
2] 3] e=AEL P RAF dlolElE Al
wjtoll, o]& ukddt Al e E A3} sldck

ted 47 of|x] 3pte] HkiulE F3le] dlofelE 54
Sh= 79 4] 3-500 <fald Al e ARk,

REFSENSv,x= kKTB + SNRy,x +
+ NFwx + IM
= 104 dBm + (-1.9 dB) + 10log10(50/50) +
13 + 25
= -1059 + 155

10log10(Lcrp/NrB)

= -90.4 dBm/CBW (3-5)

Table 13. ACLR requirements for power class2 V2X communication

A% E | ACLR | SAHHI=
10 MHz 20 MHz
ACLR 31 dB 31 dB
E-UTRA ZA = 9.0 MHz 18 MHz
FAFEee AAd ] a4 41 [MHz] | +10 / -10 +20 / -20

www.dbpia.co.kr
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E 14, V2X e MR thE dgelxe] A S 913 A wie] 3= 4
Table 14. UE-to-UE coexistence requirements for inter-band concurrent V2X communication

B A
olF Wy 7t e uic R T > e | =xjged
V2X A e R = (MHz) o 48 =i NOTE
%k (dBm) | {(MHz)
V2X_3A-47A E-UTRA Band 1, 5, 7, 8, 26, 28, For 1 | For st 50 1
34, 39, 40, 44, 45, 65 - -
E-UTRA Band 3 FpL_iow - | Fpr_nigh -50 1 3
E-UTRA Band 22, 41, 42 FpL_ow - | FoL igh -50 1 2
Frequency range 5925 - | 5950 -30 1 7,8
Frequency range 5815 - | 5855 -30 1 7
V2X_TA-47A E-UTRA Band 1, 3, 5, 7, 8, 22, 26, Foo | | Fop i 50 1
28, 34, 39, 40, 41, 42, 44, 45, 65 - -
Frequency range 2570 - | 2575 +1.6 5 3,6, 4
Frequency range 2575 - | 2595 -15.5 5 3,6, 4
Frequency range 2595 - | 2620 -40 1 3,6
Frequency range 5925 - | 5950 -30 1 7, 8
Frequency range 5815 - | 5855 -30 1 7
V2X_8A-47A E-UTRA Band 1, 5, 26, 28, 34, 39, For | | Forwa 50 1
40, 4, 45, 65 - -
E-UTRA Band 7, 22, 41, 42 FpL_jow - | FbL nigh -50 1 2
E-UTRA Band 3, 8 FoL_low - | FbL nigh -50 1 2,3
Frequency range 5925 - | 5950 -30 1 7, 8
Frequency range 5815 - | 5855 -30 1 7
V2X_39A-47A E-UTRA Band 1, 3,5,7,8, 22, 26, 28, For 1 | For i 50 1
34, 39, 40, 41, 42, 44, 45,65 - -
Frequency range 1805 - | 1855 [-40] 1 5
Frequency range 1855 - | 1880 [-15.5] 5 3,4,5
Frequency range 5925 - | 5950 -30 1 7, 8
Frequency range 5815 - | 5855 -30 1 7
V2X_41A-47A E-UTRA Band 1, 3, 5, 7, 8, 22, 26, F By 50 1
28, 34, 39, 40, 41, 42, 44, 45, 65 PLolow DLhieh
Frequency range 5925 - | 5950 -30 1 7, 8
Frequency range 5815 - | 5855 -30 1 7
NOTE 1: FDL_low ¢} FDL_high += TS36.1012] %5.5-1° #<2]%l 7 E-UTRA ®i=exe] F3l45 I
NOTE 2: of|ejalgto R 22 3%14x} w 5%} 235 Whale] wp2 QAR 55 93 WAl 44, TS36.1019] %
6.6.3.1-20 Aol g 71e3 87 Algle] 7 ¥l E-TRA WHpdlel &4%lnh. wxs} whate] ooy} Z4Ee 7
9, s} upaje] FEelA] ulm upge] 3 WAl 1 MHz F9K 9l Sl elelrh a4%lche] Aul wEs) up
Akl 4 F9=4E (2 MHz + N x LCRBx180kHz) 8o1%l the] Aulel] thgh ofe] de] EAfstn, o7 N &
23w 4ullepe] mxs) A vepdich o] oflejalele &4 oddo] o] It SHE] HAAG FERAHSRE HAA=

745l -85k

NOTE 3: Algksl 742 TS36.1019] % 6.6.3.1-19] =+ wi¥-le] FOOB(MHz) %< v 2 A== vl Hkiule]
FOOB(MHz) %% Wl = Ag=ic)

NOTE 4: <A<l 79 sl 95 42 BaFug oo Exlshe sl £419] $18S & 5 och

NOTE 5: ©| S7AF3FS- 1885~1920 MHz WeollA ¥4 7}53F uksalowt AL=rh 34 1IRB7} 1880 ~ 1885 MHz
ool EABHE Aol tHE S AR WAEA] ). o] A Wt $4 Tt 1895~1894.5 MHz WISl
= 739 15 MHz Ad W aeElz 9 F4 F97) 1895~1903 MHz H$]el 7%, 20 MHz Ald tioellA
54RB o]3}e] $4l HIF-S 2= 7ol Ag5lc)

NOTE 6: 9] Ate®, 234 3xs) uhalel] o3t 4 A], 7t ¢ E-UTRA Hkgslol] s -38 dBm/MHz 714 3]
S5k "kl s $A Fu ol 24 IRBelAe] dwdwa, 1 23 mE WAk o] A FIl(MBW)2F A
Aoz 2 HEAHoT A= 7 oer} 545 .

NOTE 7: vlg] AAE zlr]e slelvetol] 9] NS_33 == NS_34 7} AAE 79 285k

NOTE 8: (X-5950) MHz F3}5= ¢delA], SE 74 -30 dBm/MHz 7} ALEn, oJ7]4] X = max (5925, fc + 15)
oln, fc = Ade] FA FIE ehdh
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B4

s
EE53A ol

il

9IS AP 55 0 A5 04 7] A% A

©J7]4] REFSENS, SNRy:x, Lcrs, Nrs, NFvax, IM
L 2t AR, 90 % PRRS $13F V2X 4l
SNR, <1< 3}l RB Zo), ted AA| RB 7i
V2X the] o|= I A(noise figure), T WS
ojulgiet. A} 3-5¢f whebr] 10 MHz A w52l
7% A7k A 904 dBm ©] F3].eH, 20
MHz Ad HZFeH= -87.5 dBm o2 AA =S
c}.

o wkulE sk vax whEel e, 4
w2 wiatell Aejd Al =S o
2 743} slgonb thee] =4 uprle] 27} =
o} = V2X PC5 E=} (e 47)el wgk 54 ke

v

]

-

5 2okt A% 155 4 AT 74 Al
WEg ddale] Eae, Uu 53 (71 W3 o)

o» £

ol gk =4l A %%ﬁPﬁ = Band 47 9|
Zdellx ws] o] 4l A

HY < /‘1 HA (maximum input level)> 7]|&
LTE D2D oll4¢} #o] SC-FDMA (Single Carrier
Frequency Division Multiple Access) W2]2] <4 1}
Aol 2] LTE A]2~%! tjH] 3 dB ] =2 -22 ddB
o FH 4l e AUl sl 0w,
ACS & 3 ¥4 235 B2 33 dBE 1= A
£ e FAssIcP. DaDefe] 2ol
< ACS A4S 918 7HAisle] FHo AAgke] 7l
D2D ©|412] -25 dBm t®] AlEe] V2X whde] o
e ) -22 dBm o 7] HMS WA}
AL AHYslsit). o= QA3 ofZe] v whatd
A B dlo]E]7} gale] B FHoke] Ak 71 e
Zzo|c},

Z7bd02 Vax she] 44l E27)(Blocking) T
4, &9 -35(spurious response), Fd AWz
(wideband intermodulation) 774 = $AIst &Q |}
Al(spurious emission) T4 A4 A] QA3 7H4<19]
gL w5 7|E LTE 9F 5d3bs, Wixd 704 Al
30 Ad 9 E-E 10 MHz & 4% WAsle] +F
A3t shleh

vz g

- =ollxi= 3GPP RAN WG4 |4 tjeizl
A delAe] AEe] V2X A|~HlF 7]¥E DSRC
e

_4r‘_,

Alzdl 2 1 LTE A8z 35 A5 33}
gk B o3t gk 24 Axp= Alo|=8= Fxto
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