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Sy = AL EE Aol &3 A A A 523+ &3 (frequency-hopped) ¥l T 2L
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8
g}

Zx 415 (Reference Signal; RS)

T ZA Al 2EH A S HAED W, AEE = RS T AL B
A58 7] wiEoll Ao Ao o o] e = vt gxH AN E
FAS A Fube =48] YaiA = AE R E o] &3t 5241 Al E el A
=& Ao oF ghrt, A d AR E ol 7] YAsliA, A5 Fal 50 A
B i e e s dEete], 4] Aar e S Sl AlE w o] of =
AEE 7HA AL A Y R E o= WS FE ARSI AV AlZE 9l =l
21 % (Pilot Signal) H+= #2421 & (Reference Signal)#}al gy,

B kel 2 A8 5ol HolEl B $42lehis 490l = 7
ohel} Abol 9] AW e shofol Sl E A5 E A8
S0 obel B2, F 0] A ShelL EE (port)d 2
& A3kol of T,

R CER ERELET S EE L PR e
LTE A 2=8lel = 33 2 F2 AT 2H,

i) PUSCH % PUCCHE &8l A< Rl 23] E(coherent) ¥t 525 9%
A 4 98 52 324 S (DeModulation-Reference Signal, DM-RS)

i) 71 Ao, I EY A7 & Faprol o ZFd = Ad F4E& 54671
et AL #2241 Z(Sounding Reference Signal, SRS)7} )

gHA, st A A S o=,

i) Al o] BE ddo] 3-8k A5 324 F(Cell-specific Reference
Signal, CRS)

i) 54 ¢S A

iii) PDSCH7} A4 %] =

-

—~

ik B 222 41 $ (UE-specific Reference Signal)
76] =

Ed S dd dEs=

M

iv) 31 %% =1 DMRS7} 21 %-¥] = 4 g
CSHE A3ty &gk A I el A B 2241 & (Channel State Information-
Reference Signal, CSI-RS)

v) MBSFN(Multimedia Broadcast Single Frequency Network) F. =2 7 & %] =
Aol thet 23 A ES 525 98 5 5= MBSFN 334 & (MBSFN
Reference Signal)

vi) el X 2] 4 A AR E FA S AR E = 9 x| FZ A S (Positioning
Reference Signal)7} )

FERNTE I B et A F A E JRE vk AE AR E5E
A B4 AT e tloly Bx2E A A= FEAT T A A=
UEZL st Ha=e] Ad AR E 5ozt L 55o] oy Fraie=w
AEHolofatal, 54 M B T ¢lol A ataF G tlolB & AlehA] o=
Gbolgt s 1 H A S E FAlstelof ghrt o] = A= H 5o
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FRANE ARG FA bz VA Sl st @R AE Bl w # vz 9
Bl FENE2A, 9l g FeN s St 2 Y 5798 stel
HolHE =22 5= Al A, o] FE = o H7F A& 5= 9%l
A& = ofof gt

15 otH YMIMO) A| 2Ee] B 93]

L 5E gFtEuE 2= A S4 Al aRle] ] ol

5 5@a)oll AL vhef o] FA41 QY] 25 Nt 7 =, 74l gHE| Lol =5
NR 7HE 9, S$A71H Al 7] e A vt o= &f Qbel Y& AbG-&HA] B += 7%
] QHeL ol vl #Hsle] o] 22411 A A E &7Fo] SUFET whekA, HF
ol EE AT ok a8 S YA o R &Y ]%] T Uk A AE
fFol S7Fetol whet, A o] E= o] 24 05 b ¢HeH|L o] &4 o] H )
A% Aol E(Ro)ell #lol E F7HERDO] el #ha F7He = v
(4111

R, :min(NT’NR)

& 59,4712 $41 etevhe} 4] 41 SHH Y& o] 83} MIMO 4!

Al Z=glo| M= bl QHEu Al 280l Bl sf o] 24 4nfj o] M o] EE 5T
T Atk T etely Al 2E o] o] 24 &% S 7H7F 90 ol TRl S E o] F-
o] & AA Al tlol¥ AFE TR o|Fo| W] 3% v V5ol
AA7FA s A5 AL 9)\ .EEﬁL, AR 7 =E2 ] ] 3 Aty o] & 4l 3
AHAI T A J S o] ThF

A A 7kA o v qbEl ) ?i
U5 & gHd oll A o] thsghE L
AT, TS etE L Al =Rl o] FA41 A
2 ASE FFE AT AT S A
A7 AL AT

Ut Al 2/l ol M o] S-4) WS roh 4] RdlE S o] 8-5te] Btk
TA A o2 Ay gttt 7] Al =" = Nl o $41 tel v 2 Nl 9] 524
o}EﬂUrﬂ A ﬁu}ﬂ 744 5“3}

=
A g AL Bt e 4R o) 5
CEE — 18] 5 4

jus

[T*—lz]
T
s = l.Sl’Sz’""SNT_I
Zy7kol A4 AR

158257 "> SN,

=A% Aol 1 5 vk Z4te) A% A

o

B, Py Py,
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[5=215]
I -
X Wnu Wi ot Wiy 1S
X, Wy Wy o W (15,
X= = ~ |=Ws=WPs
X; Wa W =0 Wy IS
| X | | Wvr Wz 7 W, | Sy ]
o 7] ol A,
Wi
= i1 A <S4 Qe Vo) A A R AE] TR & o v] gl
W
= xgayg Jddolgtas BT}
A

TN T = N/l o] =21 Fe| U7t e A - 2 el FAlN S
yl’yz"”’yNR
S e thg v Zo] mEE 5 A

[+216]

y= 1’)’2”"’yNR]r

chEetelL 24 B4 A 2 del A A Y e mulEshis 49 AR 5
QrelL 9le| 2ol wheh -3 2 Qe A1 Shelu} jR el 522 Shelnt iE

AR = 2E S

h,

ij
2 FASH] R g
hl'j

ol A, Q1e) 2= 9] 524 7k 5220 Shelu} 9le) 27} WA
L E Lol §-o] gt

3, 5 5(b)S NRAN S &40 Qe uholl 4] 5241 obelL} w2 o] A9 S wA| 3
wlolth, 7] AU Hol A el 2 P8 Jue AT 5 9
Z NT/HQ £2 otgu} 22 g S=A obgu) j2 E2a)= alyue

[ =[ l’hi2’""hw ]
whelA], N7l Q] 41 Qrel v 228 Nesfl o] 4241 ehel U 3k B8

A vt do] xdE 5 9)
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[901  [5-418]

—hf —hu h, hm,
h; hy hy - hzrv,

H=| _ |=| )
h;r hy ha huvr
_h;. J _thl thz o thNT i
[91] AA A el = Ad g E
H

S AR Fo WAA-S-(AWGN; Additive White Gaussian Noise)©| Tl 3l 21 T},
NRA 9] 220 Sheli} zhzpol vla )i A 2t
nl ’nz 5"y nNR

[921  [5-419]

n=[n.n,-wmy, I
03 AEd 4 RAYe B A0 s E 085 gol Bald 4 ol
[94] [5+2110]
-)’1 ] ~hu hy, - huvr X n
b o) hy hy - hZN-,- x n,

y=|_ |=|, ' ~ |+ |=Hx+n
Yi b h, hw,- X; n,

[ Yne | | B Puge Py, || %n, | | N, |
[95] g, Al AElE HEtdE e 3 E
H

o] Y} Ao = Fal QbElvke] rell os] AT e F-

oA el iz 2 qhelte] 42 NR¥} 2L, @ o] 42 4] ebeihe] & Nis

gk E AW 4

H
= #E o] NRxNe¥ t}.
[96] 3y o] 2 A (rank)= A = 5 H < (independent) 3 == F 9] A Foll A HA
MR o) uebA, dde 3= 8 = Eof g 1o & 4 gl
g P4
H

o] = =(
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[100]
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13

rank(H)
)= Uk 3ol AlghE o
[5=2111]
rank(H) < min(N,,N,)

Ao & Aol = FE & 3174 w3ll(Eigen value decomposition) 3} 51 -& o],
0°] o} aFA =2 R AT 5= At FAVSH, B EHE A=
£ 0] %] -3l (singular value decomposition) 5} 312 o], 00] o}l Ho]x|&2] 7|42
eold 4= vk whebA, A A Ho A . o =2 A2l or]= Fo
Ao M MEE ZRE B 5 & Ao ka3 = ok

A o] Aol Qlo] A, MIMO Aol t gk s A (Rank) & 574 Al d 2 574
T Ao M HHA R JNTE AEFTE 7 Ude AEY 75 e,
'golol(layer)d] N4 =4 ARE S8 A= N5 2EH NG4S
VEbdTE dREA 0 2 FAHE A S A Fol o] &5 = WA ol Of-&-hs
N9l dolol & A7) Wit S Aol gl g B wlolo et
ELE g E 7T

D2D vtirel 7] &5

o] &tol| A = A<z 3t A 2 7] E LTE/LTE-A A 2~¥lol] 7] %3}o], D2D
Al A B 5o W&l A gtel. OFDM A| 2~ Bl ol A 3= Al 7520} 4

-

4

o
o
~

57| 7F wA] oF-S- 749 A 7F 7H4] (Inter-Cell Interference) 2 138l OFDM 41 & o] 4|
ME e g ol dE EEd o] B4 g vk F71E 257] 98 D2D
GtEo] A% U] A E FIste] e dido] A 02 HU|E WEE
A& v mg Aot b, D2DoF 22 WA B Al AEO A= 54 w27}

F 7 ANEE AL Fa Y X UEEC] o] 57|18 & 5= ) UA]
w4, D2D A= Al 98 A mEEo] (o)W X1z eNB, UE,

SRN(synchronization reference node 3= synchronization source = =2 5% T}
A =% Ut}h) D2D & 7] Al 3(D2DSS, D2D Synchronization Signal)& %145} 4L,
U x] gk Eo] o]of] F7] & gtao] AT E Fadlshs WAl o] AbgE = Al
D2D F7]Al g o= Zeto]l g & 7] Al & (PD2DSS(Primary D2DSS HE+&
PSSS(Primary Sidelink synchronization signal)), Al 71T 2] & 7]
21 % (SD2DSS(Secondary D2DSS H=3= SSSS(Secondary Sidelink synchronization
signal))7} 218 9= A T}h PD2DSSE A4 Z o] o] AL 3 Al F 2 (Zadoff-chu
A2 Ei= PSSO FAVA G /RES T2 S 47 vk 23 DL PSS} 2
OE ART 3 FE QI E (S 50,26,37)5 AHE S 5= 1t SD2DSS =
M-Al 2 Bz SSSoF AN G/Rb g T S = . whef ks o]
eNBELE] 7|5 %E 749, SRN2 eNB7} ¥ 1, D2DSS= PSS/SSS7H © U,
DL°] PSS/SSS<} @& PD2DSS/SD2DSS= UL A Bz g]of wjsg Wh2]-g up 2t
5 6°= D2DE 7] Al 2 7F AEH = A E e o] A H o Q)
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PD2DSCH(Physical D2D synchronization channel)i= D2D 41 & &4 Zeof] w@ido]
7Hg A dofof shiz 7o) Hiz (A 2H) A (el & =01, D2DSSell ¥ €
A B, FZ9 2 Y2 (Duplex Mode, DM), TDD UL/DL 14, &4~ & I¢d AW,
D2DSSol| A of Z 2] A o] A 2] <&+F, subframe offset, HZ =7 ~E A H 5)7}
AEE = (35 Add 5 Aot PD2DSCH= D2DSS 9} & U 3 A 8.2 & 9]
ol Al = FashE AL Q) el A #%E 5 Tt} DMRST PD2DSCHS]
525 el AHE =

SRN-Z D2DSS, PD2DSCH(Physical D2D synchronization channel) & % &-3F=
=9 4= 91t} D2DSSE E4 Al FE Y 4= 91l PD2DSCHE £4 AR &
Hhebuh iz Al A A el o] Al 21 @ A2 el a6l el
AT} o] 7] 4], SRN-2 eNB 3= 57 D2D wHidto] € &= i}, 24 =9 =
7 ¥ 2] X](partial network coverage) = # ¥ 2] %] H}Z(out of network coverage)2]
78 5-olli= &l SRNe] = = 3l

573 A2 g A g A R (out of coverage) @& 2] D2D 412 9l 3l
D2DSS+= Hdlo] | 4= odt} 3 D2DSSE thE £& Fd delold 5= 9l
olate]l Aol M 57| A= E Hylo] b= & AF 714 =9 571’\]§€ AF
| o|shi= ATk o]—Qa]_ E=7] A& 524 Al Ao ukZo] E o] o] DD
71N EE AFshE A e E3sk= Al o]t o] & ko], D2D F7] A&7}
Helo] Fo=M 7Au g x| ¢t v at A g A HF ghdo] AF TAS AT =

o)
S

=
D2D d A~ =
L= 89)li= D2D E418 4=36}+= UEIL, UE2 2 ¢| 59| Al-8-3}:= D2D ¢l &
29| o7} = H o Qv &= 8(a)ell Al UE= @8 3= D2D $-41 W29 wPE}
NEE F4A8= 71X 5 g2 YEY A A8 E ov| st} ke Ao

Agle] L ek s E el 54T ALl G ez ek
Frls AEsta sl d g is e AR e D2D A E iﬁﬂf‘ﬁl A
WH(UE2)«= UELC] A3 E AFe 7 &= gl A% &8 4 (configured) Wil
3 pooltloll A UE19] A& E A& 7 At} o 7|4 g4 2 UEL9]
1A= el A Aol = A A Sol A s ¢ e, A s el
He Holl Sli= Aol vhE o] S Y = AR ol el ARl o=
7574351 ol ooy olq_ oldl 49_;,_ g]ﬁ\__/_\_ Zzo Hz,:g] g]/\/\ 8] 14 Of;_:rLHQu:] z}
Shut = Har o] d a2 fule A A ske] A4S D2D Al E FAld
of| A

de

ARE R Atk Bl a2 5l B8yl dlAE A e T ol S 8(h)E
Hastd, AA b A o] NF/) R 8= a1 A AJRE ARed o] NTZH =
wdE O] & NFNT/H S ez frilo] Bolsiz 2la & 5= vk o7 A =
Sl Bl FOI NT MHZH & 772 Wha g thal g 4= gl 53], shve]
g flo] A uhe} gho] 2714 0 B whasto] YERd 4= 3lu). Eaz,
Algkolut b= bl el A of thel A E] B2 7] 9l shute] =] A<
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2z filo] Wl B4 8 ez o] Qlu ATk ARkl whekA AL e
Azl s o2 W3e 5 Qlrh o] el gk gl A Fryl 2] oA glas
ol D2D AT & F418ka1A) 3hi= wdo] Slol AFE S = Q= A
Folel Qe ogu e gl
YA EE oY FRE AMEIE 7 ok HA 7 gias FoM dEEE
D2D A1 % 2] 718l = (contents)ol] Wk FEE 4= Ut} o] & S0, D2D Al & 9]

Az - E 5 glon, Z2be) thapo] B o] gl #o] 442 5 8l
D2D 215 9] A’ = 2 A, SA(Scheduling assignment (SA), D2D Hl o] & A,
t] 2~A W 2] A d(Discovery channel)©] $1& 5= ATk SATE F4] whidbo] F3)3)=
D2D tlo]E o] HAFo R ALE3IE s 91X E 1 9] HolE Ad e
5ZE 984 2.2 3% MCS(modulation and coding scheme)t} MIMO 7 - W21,
TA(timing advance)e & A HE E35t= Ao d =t o] MNEZ = Y gA~
il Zgoll A1 D2D Hlo] B & gl 'HE] &8 H o] HE &= A% 7Hsshd, o]
749 SA gl&2s Fo| @ SAVFD2D Hl o] B ¢} WE]Z e o] HEH = Ak
& ok 4= 91t} v E o] E 2. 2 D2D A o] A d(control channel),
PSCCH(physical sidelink control channel)Z 23 4% )t} D2D t] o] H
2 (K£1=, PSSCH(Physical sidelink shared channel))<, 441 ghko] ALg-%}
o8 & dEst=tl A8t 2429 poold 7 Utk T T H a2 74
el A D2D Hlo| Bl 9} A SA7F HE] &8 H o] A== 45 D2D H ol H
AES e f)hs Fo A= SA R E A9 g P9 D2D Hlo]E A drtol
A2 5 ot gA] b SA glAA #F U] E glAas fY Aol A SA
ARE AEe= AHEE E REsS D2D o] B A Y 8]z Fof| A= o] 73]
D2D Hlo| B & HEah=tl] AFE S = At H2A g A d-& F4 whdo]
23219l ID 58 ARE AFsto] I @ st A S SHS 7 I EH
Bh= WA A S 98 el A 2 5 AT

D2D A= o Al =7F-5U g -9 = D2D A &
Aolgh g S AREE F Utk o & 50, 5€ & D2D Hl o]
v =AW 2] WA X2 sl 2} 5 D2D A& o] 41 Eloli A Ao & &

—~

1o
oy
k¢
>,
b
oX,
=2
AL
>

o H

eNB7} 7' 541 UEN Al A7 &l 5=4] o} ™A 7iE 41 UEZ} pool W ell
AA A o2 E A& A AL S AEEhEA), 215 (el E &9 ZF D2D
AN B 7F 3 qE T o A 22| 5= Al 2] Jlg Y, 3 D2D 4l 5 9] Aol
AFGE = A B Q)9 7] 57), eNBE B 9] A% A|7], D2D UE®] F41 A=
Al 7] Goll wheba] ThA] Aol gt Bl EE EE 45 QT A o] | el D2D
A7 o] ol A eNB7F D2D %21 UEQ] £2) AHl & 23] A A8k Wl &
Mode 1, & A4 G o] Aol dA = o] AL, eNB7F AE A 49
A A3tar, UEZE A3 &4l A& A Elsh= WS Mode 28 #2712 ¢
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D2D discovery 2] 7 5-ol| 3= eNB7} 2 5 AF1-& A Al 8Fi= 7 9-ll 3= Type 2, A4 <]l
AAE A G Y = eNB7F A A8 A & Foll A UE7F A3 A A&
Aeet= A9 Type 1o] e} F 272 ko),

SAQ] &4 A

E19RE VAT o R Y A e A& T8l SAREE, D2D Al o]
A1 %, SCI(Sidelink Control Information))2 A4 5= v} =2 @hbe
71A = 2B D2D SO AFE S Bl A E A 1i‘:LL(Conflgured)E} 19 ar
T e 1 )20l 4 AR T34 AR AEae] AT RS E 4 .

SA 713 % 99 =AIE nhsh gol GolEl A F Aok, ¥ 0L A2, A
WA SA 71 5 A28 el 0 mie] 9l AZ A 1ol ofa) 4] ¥
2 @ 3 A(SAOffsetIndicator) T = XJ HEE Al ] ol| A Al =}
SA F713= SA €]&2> =¥ D2D HoJH AF& 913 A H 2]

AT SA A2 F2 SA F7]9] A HA 7\1 E ]%‘%ﬂrﬂ A E T
H] E W (saSubframeBitmap)°ll A SA7} A F5 = A 02 XA H A B Z Q) F
“}Z] o A B el S E9ket 4= itk D2D Eﬂolﬂ AsS AT s £,

= 19] 79, T-RPT(Time-resource pattern for transmission) 7} %] -8 © 2 4]
é‘a‘xﬂ tlo] 8] d&oll Abg¥ = A B2 elo] AAE 5= vk A H ule} o],
SA Bl &2 F8 A28 SA 7)ol 9 B Z e qle] 7427} T-RPT B E
MRk @& 79 T-RPT+= §HEslo] 2185 5= glom, mpx|upo 2 A g1y =
T-RPT+= -2 A B Z Q] 7| 9~7FE truncated ¥ o] 482 4= lt}. SA+
tlol B o] ZE9 A& T-RPTH B &2 XA 75 QlaL, th& WA A1 Wi o 2
AN 75 Qv Al = dHlolB 9] A A4 1A, jHE Sl
FEd 5= AT EE} AREA 0 = SAT= Hlo B & A A o] AlZE, b=
A E A A EFaL, o] B qi‘%oﬂ dagt H7t AR E Eeto] M
Aot o] 218k SA 2l A2 F2 HoE &3 TE]E] T AR, Hol B 3}
AT 3 Hof ol g5 A &7 ALEshE el 5 Aok =3
tlo] Bl &3} SA 2] &2 Fo] AZFF Heol M FefE 7)ol e} Fah
BHNA e FEjd 5= ATk

g X HH

AutA o 2 AE ) G4l Al g A, gkl 92 AR E W ES A7 & 53]
gt o 2] 7FA] W o] ARE ¥ AL Qv th3E A 0 8 LTEA 228l el A 7] A = 2] PRS
(positioning Reference Signal) & ##H e 4 G R E dbdo] 9 AF AS

T O RFE A whar, vhik = o] A o] Aok PRSE 546
OTDOA(Observed Time Difference Of Arrival) 2] X Ad 7| H ol o] o]
AA #AE GRE ALt MEQ AR AEslF+ W] o] &AgY. 1 4o
Assisted Global Navigation Satellite System (A-GNSS) 3~ %] X4 71*H, Enhanced
Cell-ID (E-CID) techniques, Uplink Time Difference of Arrival (UTDOA) & TF&
HEAl So] &8, o) 9F 2 E XA d Hb2lef] 9] 3] ZFE location-based services

Lo

_4

_Eﬂilo_l
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(& &9, Fa1, 1A 4, 848 T4 79 5)oll &) 7hssio

OTDOA (Observed Time Difference Of Arrival)

OTDOA+= ol A o2 Al 2 o] % Alof) thgk JRE 511, vhio] 57
A2 (A E E,PROE Sall elHd 2~ A7 o] A& A2 Ql Az A&
SAsto] Ralst s gk 3, o] 7| Zal G| A& Ao E sl
"R ot

FDD<] 7 - <1 E&}-32 2] @ A (Intra-Frequency, PRS7} serving cell ¥ £
frequency©ll A % ] = 7-9-) OTDOA 578 ¢l thall A B vh&3 2o}

OTDOA A 9 (assistance) H] o] E &} o] & A o] &) A D7} Al 5d 45, @
A& D =42 93 3 A 7+Eok ol Eg).Z g] A A] PRSE &3}, RSTDE
AZstal 54T 7 Ak A& 2 5488 A% T A2 o 802 123 Ao

12]

Z,:
Trsto IntraFreqF DD, E-UTRAN Togs (M -1)+ A ms
T

w2
—
o

It

—

RSTD IntraFreqFDD, E-UTRAN
= ol 0 o] Al AE R 24 A% F ALl
TPRS
= A 54 IAMYE Bz Q) d kol
M
2 PRS ¥ A A occasions®] =)™ ZF PRS X A4 occasions=

N PRS

<6) ©] A5 saFe 2 EAHY AR Z o]t} o)1= & T 17} 2ol

el
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[3E1]
Positioning subframe configuration Number of PRS positiohing occasions M.
period Tos, fl . f1 and f2.
160 ms. 16. 32.
»>160 ms. 8. 16.

When only intra-frequency RSTD measurements are performed ovear cells belonging |
to the serving FDD carrier frequency fl1.
When intra-frequency RSTD and inter-frequency RSTD measurements are performed

over cells belonging to the serving FDD carrier frequency f1 and one inter-frequency

carrier frequency 12, respectively..

“1eat, =42 PRS £AA4 Y (1<
166'[i} ; " Ners 7 Nopps
A = ms
<6) & 918k A& A2 A E Al E3tekE 579 Algkolth
dE e Ase, T ol A dl s d 2 Al g

RSTD IntraFreqgFDD, E-UTRAN
A% (n-1) o] AE] vpge] BE ol A i & S RSTD Bl E o 585
Ao e, F R s A % BE F5 L 9

N >=6dB, o] A iE 98 XE F95 oS 9
(PRS B /Tot),,

72-6 dB
. >=13 dB ©]°oF gt} = .. = PRSREW Hf 54l
j PRSE_ /Iot
[PRSE,/Tot) 15 4n
o =] H]Fo|t}, o] H] &2 PRSE U2 = BE RE Aol A Z4 ).
T = 5 1000 E=A[E kel o],

RSTD IntraFreqgFDD, E-UTRAN

OTDOA-RequestLocationInformation % OTDOA-ProvideAssistanceData 1] OTDOA
assistance data”7} T2 2] ] Al F ol AlE 2 RE 7R 717EE PRS EA A
occasion 2] A WA A B Q)T A]=tE T

Rbef Q1 Edh e A QB 7 I Ee) 2] A RSTD 574 T ol ‘LA s,
e 213591 OTDOA 578 Al & ¢hiafof gt} W& Q1 Ev} LA
OTDOA %7 2 42 &% & WA Aok Fhr}. o] 45,

= O A 13 Ao,
Tirsmo IntraFreqFDD, E-UTRAN, HO

[113]

Trem IntraFreqF DD, E-UTRAN, HO — Tyrsto IniraFreqF DD, E-UTRAN T K xTogs + Ty fits

o 7] A,
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[128]

[129]

[130]

[131]

[132]
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K

T
T .

s

RSTE IntraFreqF DD, E-UTRAN, HO

QFurA sz Ee} Zel A AE Qo] 314,

oft

o
S

EEG ZyAA A=W w7-ol JIEe} 2] AA] RSTD 54 o] 7hs3HA]
& AL RO R 45sms A =

o] 2], TDD ¢l E ¢} 3 g] @], FDD-FDD ¢1 ¥ 3Z & # A] OTDOA, TDD-FDD
NE ZAA| OTDOAoﬂ T3 AR A3 A& 3GPP TS 36.13390 4] FxH )

OTDOAE A&l 71 A= dhdol Al th& 3% 29 Z&
OTDOA-ProvideAssistanceData & =3l @l H 2~ Ao thet AR L F£d A =9
HARE A5 5 3

3L
[3£2]

—— ASN1START

OTDCA-ProvideAssistanceData ::= SEQUENCE {
otdoa-Referencelelllinfo O1DOA-ReferenceCallinfo OPTLIONAL, —-— Need ON
otdoa-NelghbourCellInfo OTDOA-NeighbourCellInfolist OPTIONAL, —— Need ON
otdoa-Error OTDOA-Error OPTIONAL, —-— Need OK

}

—-— ASN1ISTOD

271 3 200 A4 @l 2 Alef] o 3 A B (otdoa-ReferenceCelllnfo)i= ]
18 (location server)”}F OTDOA H.Z to]E o] thst A e~ A JHE
A &3F7] Y8l AFE% = A X 2 A(information element: IE)Z A, TS 3% 33
Ed g

[3£3]
-— ASN1START
OTDOA-ReferenceCellInfo ::= SEQUENCE {
physCellld INTEGER {(0..503),
cellGloballd ECGI OPTIONAL, —- HNeed ON
earfcnRef ARFCN-ValueEUTRA OPTIONAL, -- Cond
NotSameAsServi
antennaPortConfig ENUMERATED {portsl-or-2, ports4, ... }
OPTIONAL, —-- Cond
NolSameAsServl
cpLenygth ENUMERATED { normal, extended, ... },
prsinfo PES-Info OPTIONAL, —- Cond PRS
[[ earfcnRef-v8al ARFCN-ValueRUTRA-vSal OPTIONAL -- Cond

NotSameAsServl
1]
}

-— ASN1STOP

AF71 3% 390 A, physCellldi= &3 2~ Aol &2 4 4 [Do] L, cellGloballdi=
Al =8 A A o) A #l 7 2~ A o] A8 IDO] T, earfenRef+= # 3 71 2~ 4 9]
EARFCN©| T}, antennaPortConfigt= 4l &4 #2 A3 E 8l 1,2,4 ¢ty X E
% o] = Al o] A8 ¥ =4 & YEFA T cpLength+= @ ¥ ¥ 2~ 4 PRS9| CP
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[133]
[134]

[135]

[136]

[137]

[138]

[139]
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Zo]o|t}. prsinfoi= @3 & 2= 4l o] PRS A4 o] o},
O}£- 3% 45 prsinfo X 8 40|t}

[3E4]
-— ASN1START
PRS-Info ::= SEQUENCE {
prs-Bandwidth ENUMERATED { n¢, nlb5, nZ5, n50, n75, nid0, ... },
prs-ConfigurationIndex INTEGER (0..4095),
numDL-Frames ENUMERATED {sf-1, sf-2, sf-4, sf-¢, ...},
ey
prs-MutingInfo-r9 CHOICE {
po2-r9 BIT STRING (SIZE(2)),
pod-r9 BIT STRING (SIZE(4)),
po8-ro BIT STRINGC (SIZE(8}),
pol6-rg BTT STRING (STZFE(16)),
} OPTIONAL —- Need OP
}
—-— ASN1STOP

¥ 49| A, prs-Bandwidthi= PRSE A4 3} =] A& 5= tf & ol
prs-ConfigurationIndexi= PRS 274 <192 <¢1 IPRS 0] t}. numDL-Framesi= PRS &
THA = A st A qE 2 d s Al o ol

PRS

prs-MutingInfoi= 4 2] PRS 7% (muting) A4 74 o] T},

g2 el & R = A A7 ehdol Al HHd s g delF=)
AR EH, w2 o) ek Rl o] AoH Aol eE T AES
T AEe] ARl ol ATl T AEe] AR = ] o
st 549 A EAE WEAE R A dEEE ATl 4]
g 2Eo A WA Ao 7Hd & 54 A A1 E 7RI b 91X A8t
A AR 7Hs 3 548 T ste] Algsto]of ot

AEENA, T 355 79 A AR 2 A (OTDOA-NeighbourCelllnfoList)
vepd o

[3E5]
—-— ASNISTART
OTDOA-NeighkbourCellInfoList ::= SEQUENCE (SIZE (l..maxFreglayers)} OF OTDOA-NeighbourFregInfo
OTDOA-NeighbourFregInfo ::= SEQUENCE (SIZE (1..24)}) OF OTDOA-NeighbourCellInfcElement
OTDCA-NeighbourCellInfoElement ::= SEQUENCE {
physCellld INTEGER (0..503),
cellGlcballd ECGI OPTIONAL, —- Need ON
earfcn ARFCN-VYalueEUTRA OPTIONAL, —— Cond NotSameAsRef(
cplength ENUMERATED {normal, extended, ...}

OPTIONAL, —- Cond NotSameAsRefl
prsinfe PRS-Info OPTIONAL, —-- Cond NotSamchsRef?2
antennaPortConfig ENUMERATED [ports-l-oxr-2, ports-4, ...}

OPTIONAL, —-- Cond NotsameAsRef3
slotNumberOffset INTEGER (0..19) OPTIONAL, —- Cond NotSameAsRefd
prs-SubframeCffset INTEGER (0..1279) OPTIONAL, —-- Cond InterFreqg
expectedR3TD INTEGER (0..16383),
expectedRSTD-Uncertainty ANTEGER (0..1023),
ce s
[l earfcn—-v5al ARFCN-ValueEUTRA-v%al OPTIONAL —— Cond NotSameAsRef5
11

}
maxFreqlLayers INTEGER ::= 3
-— ASN1ISTOP

physCellld= =% 4 (neighbor cell)2] & 2] 4 4 IDo] 11, cellGloballd = A] 2~ ¥l
A A o) A FH Ao 3153 IDO| T}, earfenRefy= 59 4l o] EARFCNo| U}
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[141]

[142]
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cpLengthi= =% 4l PRS9] CP 24 o] °]t}, prsinfoi= 5= Al o] PRS 44 o]t}
antennaPortConfigi= A 574 Z2 NEE 98] 1,2, 4 St} X E F o] = A 9]
AHE ¥ =4 & YEFAT slotNumberOffset-> % A} g @l 2 A 7ko] &5
Mg QX Alo|t}, prs-SubframeOffset-> @ 3 & 2~ Al o] 7] 5= w43} F=3} 4=
Aol Aol A A PRS A B ¢l# th & Ao o} & vbga} 53}
AlZol 2] 3 HA PRS A B X # Q) 72| @ 3 Alo]t), expectedRSTDE 5 E =
fA oA i A a el 2 A (ko)) A4 E AR o 4= RSTD 4h=
t}. expectedRSTD-Uncertainty ©= expectedRSTD %t2] £ 244 -&
sho.
hE st dnd s Ao tiet AR 2 5 AEo AR E A kol
RSTD(reference signal time difference), RSTD £ 4, 7| F4 55 7| Ao =
Ha1geh RSTDE 9 A jo) gl el 2 i gho] Ao 2] Q1 A gE Apo] 224,
vhbo] 2 AR R E skt A B9l o] AlAS 5241 gH
Al ZH(TsubfrmaeRxj)# whdro] ol @ 2~ A i2 F-E] A7) st Bz lof
THA 27 e A B T g Q) o] Al 2 a0k Al ZH(TsubframeRxi) 2Fo] 2 A 2] # o},
e ¥ 62 vido] 7| XF o8 Bi1E= OTDOA N & 54 A1
2 4~ (OTDOA-SignalMeasurementInformation) ©] T},

i o

> 2> 7 o

Al

3L
[3£6]
—-— ASN1START
OTDOA-SignalMeasurementInformation ::= SEQUEKCE {
systemFrameNumber BIT STRING (SIZE (10}},
physCellIdRef INTEGER (0..503),
cellGlobalIdRef ECGI OPTIONAL,
earfcnRef ARFCHN-ValueREUTRA OPTIONAL, -- Cond NotSameAsRefl
referenceQuality OTDOA-MeasQuality OPTIONAL,
neighbourMeasurementlList NeighbourMeasurementList,
ey
{{ earfcnRef-v39al ARFCN-ValueEBUTRA-v9al OPTIONAL -- Cond NotSameAsRefl
1
}
NeighbourMeasurementList ::= SEQUENCE (SIZE(1..24)) OF HNeighbourMeasurementElement
NeighbourMeasurementElement ::= SEQUENCE {
physCellIdNeighbor INTEGER (0..503},
cellGlobalIdNeighbour ECGI OPTIONAL,
earfcnNeighbour ARFCN-ValueEUTRA OPTIONAL, -- Cond NotSameAsRef2
rstd INTEGER (0..12711),
rstd-Quality OTDOA-MeasQuality,
ey
{{ earfcnNeighbour-v9a0 ARFCN-ValueEUTRA-v%al OPTIONAL -—- Cond NotSameAsRef3
i
}
-— ASN1STOP

7] ol A systemFrameNumberi= WFA] 9} 7] o] =8 ¥l A] 28] 3 7 Q]
H G o]t} physCellldRef+= RSTDE©] Al &% &= dHH g Aol Ea 4 A
ID©] T}, cellGloballdRef+= RSTDE ©] A &% = A ¥ | H A~ Al o] 51§
ID(ECGDE YEFI T} earfenRefi= RSTD S48 Y& AF&9] 3= ol ¥ & 2~ 49
E-UTRA b5 3} 523} 52 0] T}, referenceQuality+= RSTD #t-& Al 4tsl7] 2] ]
AMEE = dEd s AR REH S BRG] M F2 A EES

Y- EF AT} neighborMeasurementList™= =74 ¥ RSTD #h& 3} &7 54 o] 42 o]
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[144]

[145]
[146]

[147]
[148]

22

sh7 £¢5 2] 2~ E o]t} physCellldNeighbori= RSTDE ©] A &% = 59 A & 9
2] 4 Al IDo]t}. cellGloballdNeighbori= RSTDE ©] Al &% &= 5 A 52
-3 IDO] t}. earfenNeighbori= RSTD =4 o] A1-8-% 29 Al 5 9] E-UTRA
FaF ootk rstdi= #H H R 2 Adap 29 A gho] ATl A Q1 A[RE 2fo] ol
rstd-Quality = =4 ¥ rstd 7 2ol th &k A= o] 7HE F& F4g ol

&4k vlel -2 OTDOAN A 542 PRS7H A& 5= Q1= o] 3} PRS]
el AAlE] A P

PRS (positioning Reference Signal)

PRS= ©e] 93] A& s A= AT EMN, 3 A
MB el PRS HE2 Asl A A EFENAMRE A F v PRS7H
&%= ek A A B g o] X A B 3 < (positioning subframe)©] T}, 4l
ol Al A HEA] Q1 A B 5T 7] 9] 7} MBSFN(multicast-broadcast single frequency
network) A H X #|¢lo] & v} x| A HZ e oF HAyH, 47] MBSEN
MBI Q) el OFDM A58 A B X g 9] #00]l A A& ¥ 3= CP(cyclic
prefix) @} &4 g CP7} A& ¥t} A o] A MBSFN A B.3Z 2| 91 7k 9 X]
Muzelor A E W, &7 MBSEN A B e glo) 4 PRS W55 ¢4l
44 ¥ OFDM A 5ol A = &4 CP7F AR ¥tk PRS o] A4 ¥
M B loll A PRS A5 93l A4 E OFDM &5 A& #l A<=, B
OFDM Al E-E 0] PRS 2 40] 4 ¥ OFDM Al =57} 5 U g CP ol & 7HA] &=
M Bz Qfol| o] Alzf 9 X] 2} & A sttt PRS= FHILF R E 602 T
¢k, PRS+= PBCH, PSS(primary synchronization signal), SSS(secondary
synchronization signal) & ©] &= &= 2} Q Aol = WP = A| gF+=1t.

PRSE #3F Al 255 thg 7914 149 o] &ff A4 H

ol

(2] 14]
1 . o1 . max, DL
B, ()= e {1 = 20(2m)) 4 foe (1~ 2 c(2m+ D) m =01 2NZPL
LR sz \&f RB
371 A el A
¥

& &3 Yol A 2] OFDM A& H 3 o]t}

o(@)

oA A A EA, B R84 1500 o)) 2718k
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[150]  [=4115]

1 for normal CP
=27 D+ 2 N 2 N N, N -l
Ciit ( {”s ) )( D ) m CP CP \L{} for extended CP

[151] T4 140)) o8 A H

[152] [54]16

—_

for normal CP:
o= 6lm+ NDE — NERS | (6 +v,,0 Jmod 6
35,6 if nmod2 =20
{=:12356 if nymod2=1and {} or 2 PBCHantenna pm‘fs)
2356 if n,mod2 =1and (4 PBCH antenna ports)
m=01...2 -Nos® 1

= g NERDL_ PRS

for extended CP.

k= 6{m + NPE —NEE3 )wéw (5—7+vyy Imod6
4.5 if mmod2 =0

1=112,45 if nymod?2 =1 and (1 or 2 PBCHantenna ports)
2,45  if mmod2 =1and (4 PBCHantenna ports)

m=0L...2 -Nog> =1

i rovgn, DL PRS
wi = m+ Ngp -~ Npg
[153] PRS A& st A 5 Mu =z A4 F7]
TPRS
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[154]

[155]

[156]

[157]

[158]

24

APRS

=39 AT AT Fo) A= PRS A Y H A

]PRS

o) o8 vhg ek ol AAE = Yk

[3%7]
. ) 7 PRS periodicity Ters PRS subframe offset “PRs

PRS configuration Index ~PRS (subframes) subframes)
0-159 160 Texs

160 - 479 320 Tpgs —160
480 - 1119 640 Tpgs —480
1120 - 2399 1280 Togs —1120
2400-4095 Reserved

PRST= A H steFd A ez dEo| vt HE o, 2394

X1 B3Z 9 9 (special subframe)ol| A & A &% #] &&=} PRS+ N 7l <]
PRS

i

B 3% 2 91 =(PRS positioning occasion) | 4] A &=

SRR
Qor, nr =AY AF A G AP nr Aol A
PRS PRS

"o
o
oo
4
i)
4>
3
o
[-'Ij
I
ot
o

sy qEZ s F A WA HEZee

(10x n, + [_}25 XQJW&?RS)mGdT?RS =0

T 120 9 A PRSVF ASE = MBI Y] o 24, PRS ¥ A A Y

occasion?!
N PRS
4,

T PRS

= 16081 7 -5-°] T},

3HH, A28 OTDOA ¥ A4 719 2] 427 9 %] (Vertical positioning) A H.=
# 8l B} = 1] ¥ (barometer, altimeter, baro-altimeter 5 2. & 22| 7] &%= $hH7} Al8-=
FE AT S o 78] 78 o] §3le] £ nlEu|E 9] 54 glolA A EE ¢

A
T At
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[159]  [5=4118]

[160] T 8H2] 1890 A,

R E o 240 R AL E =4eE AL F

[161) bol ¥
AT AT 5 ek RV A= S5, G5, IR, S, el
=

2 ,
A= &< %%}Ol A gk x| o A ‘3” of upe} QAp7F A S 4= Q7] wEo] T
w58 Aol 9t 377k 33 G o] Aol A ntEr g AAE ol
A57F A % A, o], &) I (jlc U 55 V|Fo 7 npE | AAE
ARgsHAl o vhE | E Al o QxF7E AA = Jie)l gl o] slell A =, o] &F
FE AR AT 7 A= vkEYE s AR 2] g el o 8
A E o

[162] Ao

[163] 5138 ek, Eoag ol o A l of o] &gt @& VA F o' EAMY
AR E x4io}ﬁ(31301) 7N A = 0 R RE] XYY A Hof 7] REE /a5
ARE FAS1302)T 5° AT o] & l S/EE ARl 7] 28 vhEn|E

HRE VAT OR x4i(51303 % 4k A7I A, vhENE E= L5
FRE ARt BAE A 5 vy 2AME QR V] 28 S E/a S

A B = vk o] S=(horizontal) ¢ X o A 7H4 77k W ELY A w27 S4 %
ARA 5 Uk, 513004 et 22 S (ar5)ol] RISk Y ES A =2l
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[165]

[166]

[167]
[168]

AP7F SA T R A 5= 3

FEH = nkel o), & 55 F9l

B 7 518 ARE 7| N Fo] Ade] Fi= ALY 5
LS VA2 XY AR E 45X o

= s L2
NIRRT 3 2 glu} iz, 7 A T
FAAY QRS AFshn 24 GAA] A F R E vhEv e Gri
FRAA e QO N5F 5 vk T AL v} o), 714 F i
W= w2 S8 PR 7] Zste] RAgE A ghe, Aol izl

AR = A FEA] iz Ao R Al s Aot
dre ul2 e g v e A8 Eim ARUA A A 5 sl
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olu] kel seto] ol A & €15}l
B AR o E A ol Al A £ %
2 #F UES] 914 An, £ 5/%
YA N EE ol §ote] T7F & Ak o)l @ BT L E/FE
FRANE A A 8 eNBol A S5/ 48 B 3

UE7} 315 oNBE A A= 443 290

T ddo] YAARE FF3te] oW eNBE W ARE 373 5= gl o},

Mot o )y o orlo Mo K

o oaf S0
b4

Jo r
ot
o
o
i
ik
?L‘
4r
¥o i
4

vE | E A G2 AR U ES A e B Al1dHE 5

upEw| e A A Z2F o] 71 UE capability A H.oll 5 4= 1o, 91X A 81}

7N A =& o] vlE A AlA & AAEsEal 9)i=X] ¢olof vertical positioning S
TS 7] wEol v whakA, e Al o] niE W E Al & gAstaL
DA =79, A s A 54T ol = A S A A= JRE
U292 (eNB)E B8 AS = AT AEZ g = Jrhuw/| A&
UER B vl 2u B A E G2 o] Fof gt RS 5418 A5 ol & 94

A B} E LPP == LPPa Z 2 E IS AL-gato] A|1d 9 & = gt} o v 7] A5 0]
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[169]
[170]

[171]

[172]
[173]

[174]

[175]

[176]
[177]

[178]

A9 el AR ofm g o] v e A4 B 43a) i
[e]

E‘ % - R =4
PDEAE FE5H7] A8 D aLf-9f B A2 Sl o] ID = H3tH S

AR A = o | ko] npRw| g AME GRSkl A= A] AR o] g
capability signaling &= &3l & 5 vk e, X A= nt2a g A E
A2k ghdo Al vpEnE SHARE A sles 03T 5

gk, 91X A B 7F oj ™ dhitko] upEu e A S AAFekaL 9l=A

el =

.

positioning®l] ZFo] ah= whkol] A| BRI E] A4 2 , s
T Ak ol g 9 & A & vt R v E AlM S G AREal ok Al

i

ARE BAF B AAAZT NS YA ACIAFEE YA Ao
Bash = 9l @ % whe o] vl 2 uE] AAE A2bslar 9L A S, se
AEg ARl Qe ghor A4 i ad =g oA gu vlaeas
EYAE B dAE AEE B 5 9l

L v/5E Ao Ay

93 = A A8 B 7 A e GRS R/

A% (| & &9, LPP protoco) & Al 19 & & A %]
vE2u e A S F2Eetar ol s gl Al Aeld o Alndd = 55 la
LTE 714 x4 (LPPell ¥3t¥ & 7|45 OTDOA, UTDOA, E-CID, GNSS,
ool FoshE BE kol A Alrd = % ok vl a9 At o] e g
ARG A1dg sl o] Ego] "rhal sy A g0l gk w@dol Al A 8=
AR A 5 T (optional feature 2 A 2] ¥ 7 5-).

qhef, Aol 71X o He= AP7F A X E o] 9lar, sl ' 7] X /APl F]
Gkl 9 o] U5/ AR E o] &3lo] vl R v E AN S 523
AR W] GH/HF /25 E o] &5 ulEu|E A& 485k
uhgh=] & Al o]},

ol g £ 5/HFE AR E LTE 718 EA A Zo 3= BE w4
ATHEARY 5 ot

YN/ 5/25E SASE = 9l &= V1A 9 W= AP9] capability signaling

Aol 3= small cell((23= AP, o] 3} Aol2} 5 gho] x| = o] 98 4 ).
28]aL, ol g Aol = 2 E/FR A E FER et R R/ER ARE T T
ATk A elo] X Ao AL np7t A & S 5/55E AAME G2 Al
CE/AE ARE 5T Ak T3 YA Aol HE R 25/55 A
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AR S 5
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[180]
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28

LEE GRE A Al ¢ 4 St (& 9], LPPa protocol &+
g 3to]) 1) AEE 714 oA LEE ARE RYES a4 5
lom, o] 8% AT I AF L LEHE ARE AN Anz A 1YY o
4= Qlt}. BE3= capability signal® A 7] 2] i= W72 0 &2 7| A S i
AP7} 255 GRE A MR A9 Y & = vk Thef, Ao R

Sl ARE AN IEY A5 A AH = E-SMLCE 2 5/55 A H.9
HAE 571, A3 58 7 (configure) & = QT 71 A= Hi= APi= o] ol] wtet
Q__L_/Z_\.E JEE /\]:LHE] 3} 2= o]q_

Ao S5 GE ARE EAT A AN S AR Q= F S o
GRS thE o Aol 7 AF Aole] WE AU & A £ A
24 7 o, LEGE AR S TR 5 AT o2l F L% 5 AR}
A A FHE A AN AN FHY LEAE ARE 54 90

TEddaiFod EdAls E= AYHAF NS (dE &

A2dg & 4= Q)
SE/HE ARE 7HA AL = VA o] vl @
) A

BRE AT E= AT Az &

. LE/IEE
ARG T/ 5 AAY, AA AP/ AT Ao o] A7 A DA o<l
Aol vt frad gHd ot ol gt £ /5 AR faAs & 98]
71 A= i A *ﬁﬂ%%E/%E?éEE ]:L”EWLUHOJT%CH A = ol

o O] upE ] E AlA o 7 &-go] A e = A ol o & E o]
millimeter wave E21 3} o] &5 /5 5/ F2of thr] 3l o g2 b
A o & A& THs sk A A
Szt H)7F L= it v rke A @
b

e A olalel 24 499 2

Ko dF 5o, 57 Ao 2 e]of X% o]
2 7] 1} 9] attenuation©] 3 A 3| z}o] &
gl o g FH O E VX9 B

T =

AA M EZH 25/55 AR SFE A5 ald ARE o]l &ato] AFE
A9 e Rle] Wk vz A8 = 7 Aok B8 o] 2] &k 5 2Fe] WA o]
AL 7 o] T2 MG e o - T A A1 F 2 WA petu]E,

AL EEFRGE T AA e GRE G EdA EYAE BE A9AE
A2 A2 & 55 AQr} =2 eNBi= @ A attenuation©] £ 74 o] o A
ol Al Ag Ao EA offset ALE3tetE AL BYASE 2 HAAS
MNZE A 4 o) F2 eNB7F AR E FE 9] feedback o] &, TFE G B
oA FE7F =2 B U E 1A g A5 sl A E & indication® 5 =
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#2083 # # # # A8 #9 #0 #l1 #2 #13

- D2DSS subframe -
(a)Normal CP
# #1 #2 #3 # O# # O# # #H #10 #11
:j:j /, /’
o
(b) Extended CP
: PD2DSS | :SD2DS8 : PD2DSCH

RN

A :demodulation reference signal for PD2DSCH

: guard symbol for transmit/receive switching
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58]

A~
UE2
(@)
Frequency
Unit Unit Unit Unit
#(Ng-1) #(2Ng-1) #(Ng*Np-1) #(Ng-1)
Unit Unit Unit Unit
#1 # (NgH) # (Ng*Np- #1
NpH)
Unit Unit
#N # (N *Ny-Np)
Time
D2D signal
transmission from a UE
allocated with unit #

(b)
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