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A F S Al 2wl AL8-E 4= 91Tl CDMA+ UTRA(Universal Terrestrial Radio
Access)H CDMA20003} & F4 7|42 T8 2 5= At} TDMA= GSM(Global
System for Mobile communications)/GPRS(General Packet Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution)®} & F4 7|2
T E 5 9lrl. OFDMA = IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE
802-20, E-UTRA(Evolved UTRA) & ¥ 2 74 7|«==2 7384 5= 9Jt}. UTRAE
UMTS(Universal Mobile Telecommunications System)2] & +-o]t}. 3GPP(3rd
Generation Partnership Project) LTE(Long Term Evolution) E-UTRAE A}-8-3}+=
E-UMTS(Evolved UMTS)2] l-0] 31 LTE-A(Advanced)/LTE-A proi= 3GPP
LTE®] Z13}¥ ¥ A o]}, 3GPP NR(New Radio or New Radio Access Technology)+=
3GPP LTE/LTE-A/LTE-A pro2] A 3}¥ 8 Aot}

A& W &el A 8h7] Y al, sk A A o] 52 3GPP B4 A~ gl (9, LTE,
NR, 6G & AHAI o) -4 B4 Al 2=8l& 23S 7| Hh o =2 A B X7k v oF g
A Aol F 9 7|52 Aol o]of] Al gkE] = A& ol T} thekgk A Ao Fell o g
Argoel] ARRH w7 7] <2, 8o, oFo] Foll WA= B g o] el FUHE BE
Al 71| AbaRe 22 4= 9l o & £¢], 3GPP TS 36.211, 3GPP TS
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[83]
[84]
[85]

[86]

[87]

[88]

[89]

[90]

36.212, 3GPP TS 36.213, 3GPP TS 36.300, 3GPP TS 36.321, 3GPP TS 36.331, 3GPP
TS 36.355, 3GPP TS 36.455, 3GPP TS 37.355, 3GPP TS 37.455, 3GPP TS 38.211,
3GPP TS 38.212, 3GPP TS 38.213, 3GPP TS 38.214, 3GPP TS 38.215, 3GPP TS
38.300, 3GPP TS 38.321, 3GPP TS 38.331, 3GPP TS 38.355, 3GPP TS 38.455 52|
h,.}qv_g 22 35) 4= o]ﬂ.

1.3GPP A 2 Hl

1.1. EFJ xH 4s 2 A5 5544
T elof| A @k& &8 % =1(DL: Downlink)E 53 7| %] =F © & L E

/\

3L, ek H(UL: Uphnk)E E3 7| AFo R ARE AL
o] FFAlehs AR = Antb dlolE AH R gt Alo] 4R E
skl ol 5ol F574l dhiz A RO T/ &5k uhel v 2] A d ol

_"

d5 Rolasoled

4>
xS
i
i
ic)
=

Aol A el A vhA] A2l o] A 74‘% A= o] Ao X1 g e v
NA =3 TV 5 = 5o 27] 4 ¥ A (Initial cell search) 2F%] &
T st o] & 98l Wd2 7] A = & 2 KB SSB(Synchronization Signal Block)&
218k}, SSBi= PSS(Primary Synchronization Signal), SSS(Secondary
Synchronization Signal) ¥ PBCH(Physical Broadcast Channel)& 3£ 3} gtc}, Thg-2
PSS/SSSell 7| \kate] 7| X =3} F 7] & w341, Al ID(cell identity) 52 A HE
QET%L}E} U:61— gk e pRCHYl 7] EFste] Al Y e AR S Q =3 4= 9l
ShH, whd e 7] Al gA Ao A sFeke] 1 2= Al & (Downlink Reference
Signal, DL RS)E “FAl8te] 8t =1 A d A Hl & 2l 5 3l
7] A EA g mkzl DP“E Fe Bl ek A A o] Al Y (PDCCH: Physical
Downlink Control Channel) Edstekd aA ol d Qo upE
EF/] st 31 A9 (PDSCH: Physical Downlink Control Channel)< 54138}
w U A A AR AEE 5T 4 T (S12).

] CE2 A= AEe grst] As el A< 4 (Random Access
Procedure)& T3 5 AT} (S13 ~ S16). o] & 8l @2 B ol EAd
(PRACH: Physical Random Access Channel)<- &3l 32 ¢] 98 (preamble)&
AEata(s13), EdstFd Ao A B olol] th&8h= sty e
g & F3l szl H &) tf gk RAR (Random Access Response) & 7213 4°
ATHS14). T RAR 9] A& AR5 o]-&3}o] PUSCH (Physical Uplink
Shared Channel)Q A %3FaL (S15), =9 3}&131 aAAE A5 D oo thLsl=
=delFH AT H AN Az o] AT -2 55382 4 A} (Contention Resolution
Procedure)E 5~ & 4~ 1 TH(S16).

g, Aok B2 4 G2 = o] A 34 -5 RACH, BFL-1 91 9]
4 dzah 9, 1ol A4 #hgol 2 GA R = 49 (2-2~¥] RACH, EFY-2
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[91]

[92]

[93]

[94]
[95]

[96]

[97]

Aol 7S daty, 813/815 = ddo] $A g sk bt xR P
(el & 5o, PRACH 2] 91 & H/H3= PUSCH & >3 3= WA #]A o] £21
&2h), $14/816 ©| 7| A= o] F41& a8t st o] F2F (o & £°1, RAR
s =584 ARE X35 o 9_;_3,:%513,:9\1
deghukel 42 AaE e B2 o] Ak <l
AxpEA = st aixﬂoﬁﬂﬁ NT Qs B 3}52}%]3 %H” "]E/]
T21S17) 2 =g 7 'd (PUSCH: Physical Uplink Shared Channel)
ANE Qe Ee]/ded ELXﬂ o] 2] 4 (PUCCH: Physical Uplink Control Channel)
ANz AFS18)S 3 = 3

Gte] 714050 2 A ehs Ao E $Ashol FHE L Aol A BUCK
Uplink Control Information)2}al =] % $+t}, UCI= HARQ-ACK/NACK (Hybrid
Automatic Repeat and reQuest Acknowledgement/Negative-ACK), SR (Scheduling
Request), CQI (Channel Quality Indication), PMI (Precoding Matrix Indication), RI
(Rank Indication) 4 ¥. 5= X 3$F3tr},

UCIi= dRb4 0 2 PUCCHE S8l 714 o=
tlol e 7} FAloll 2% of of & 4% PUSCHE
U ES =2 @ /A Al ute} &2 PUSCHE
AES = T

1.2. =% =4

527 vFe A Aol Eo] A8 7Hs § NR Al Z=8lof] 7] 28k 4] 294!
TZE UEY =it

NR A 2= §1-& T} 2] 37 & 2 2] (Numerology) & = #] ¢!
T E 2 A = FRkE-39) 7H4 (subcarrier spacing, SCS) ¥} <=3
prefix, CP) Q¥ & =0l o] & ol o= gt} o] ], th==2] 7
FHkE 3 IHA & ZJZF NEE, wo®E /\?ﬂ & © (scaling) 3F2
AT ], vl 2 WhE —ri‘r—roﬂﬁ -y gk IhA S o] -&51HA|
Fevha 7P A e, o] 84 = B R A= Ao Sk oo o

HAow HAEE 5= lnh & 5&, NR A = §lof A= th=p o] o] &2 Ao uh&
G322 Q) F2E0l A9 5= 3l
o]}, NR A| =Bl A e 4= Q)& XUJ_ F o - th5 $Horthogonal
frequency division multiplexing, OFDM) 7+ ™ &2 X & 2 Q] F-Z & A3 Bt}
NR Al 22§l o| A 2] 91 %] 3= t}4=2] OFDM 7™ &2 A 52 1 19} #o] Joj= 4
ALH thedZ st E] 3ty H 523 2 2] 7 2= BSol| 9] 3 A& %= RRC
sebu] B E R E Aol

A5 A5, Ao] 4 me}
3l A

=
=5 ucIE BlFvHo

>

A}
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(98] [3E1]

H Af =2%-15[kHz] Cyclic prefix

0 15 Normal

1 30 Normal

2 60 Normal, Extended
3 120 Normal

4 240 Normal

[99]

[100]

[101]
[102]

[103]

NR-Z t} 8 5G M| 255 A dst7] 98 v 7 5 H A (o, F-rk3t
ZFA (subcarrier spacing)) & A |3t} o & Eof, FREE3}F 7HA o] 15kHzS] 7 5
AFAQ AL Mol o] §2 H(wide area) S A 954, - 1k5 3}
34 o] 30kHz/60kHzS! 73 -3-, ¥ %] 8k-%= Al (dense-urban), T 2 ) ©] & Al (lower
latency) 2 T %2 Wk} o 9 2 (wider carrier bandwidth) S #] ¢ 8}, Fuk<e
A o] 60kHz B+ 1R -3 -5, A7 5 =-(phase noise)E = 53H7] 9 3l
24.25GHz Rt} 2 o o] F-2 A A gt

NR F=35= o 9 (frequency band)< FR13} FR28H= 2714 BFQ) o] F=9}<=
H 2] (frequency range) = A 2] € T}, FR1-> sub 6GHz ™ 9] ©] ™, FR2+= above 6GHz
H ol 2 v g 9 o] H (millimiter wave, mmWave)& & 1] & 4= 3t}

obtff 3 2+= NR =3t T & o] G o] & ol A%t}

2

[3£2]
Frequency range Corresponding frequency range Subcarrier Spacing
designation
FR1 410 MHz — 7125 MHz 15, 30, 60kHz
FR2 24250 MHz - 52600 MHz 60, 120, 240kHz

NR Al Z=®lol| A o] 3Z ) - Z(frame structure) 9} T ko], A7 | ¢l 9]
Tt H =59 7] NRE 7] & A1 ZE f-Y (basic time unit) ! T, = 1/(Afnu™Ne
o] iR F R EH T AVIA, Afu = 480%10° Hzo| a1, 31<: 2F 2] of] ¥ h(fast
Fourier transform, FFT) <& & 314 3] o] ¥ 3}(inverse fast Fourier transform,
IFFT) 71} ¥rd o] Qd3= 2hQl Ne= 40960t} TA= LTE& 7| 8F AIZF 71 o] %}
AE T AREI T, = 1/((15kH2)*2048) ¢} v+ o] A& 2h=t): TJ/T. = 64.
shake A1 2 Ak A (uplink) A FE-2 T = (Afuu*Ni/100)*T, = 10ms
A 4:7] {F(duration) 2] (F4) ZHAEZ Z =] 3 (organize) AT}, o] 7| A, 2+ FA
2 42 220 T = (Afuu*N/1000)*T, = 1ms A 7] 78 7HA] 3= 10 74 €]

A H 3 A (subframe)E 2 A H L FEFH A0 ek M ES] TYJE L
steke e gigh g A Eo] Zy dEo] EAT 7 At wHEEA] pel disto,
S35 (slo) B A HZ A ol 4= 25 2k (increasing order) &2 nx, € {0,...,.N
sobt e rame 1} B2 S 7F w A X 31, FA4 29 Q) el M = LB AE S mn € {0,
Neotwg 130 2 S 7L AT Bk o] S30E Ney,, 71 9

—
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A £ 3}=(consecutive) OFDM A &&= 4 ¥ 31, N, & &8 Z 2] 9 2~
prefix, CP)°ll o] &3ty MEZ ol A &5 ne o] Al2HE &L A H 2
W ol A1 OFDM 4 & ne#Nigy,, o] Al 2Ha Al EH 0 2 & ey,

[104] 332 4RFCP7H A}ﬂﬂ: 45, 8Csell i &3 E e A, 2 d

Fol A 2 Auz el ¥ 250) 4B eI, % 4L 34 CsPr}

A 5 SCSON WhE S 8 A A5 el o) W el )
Arsele) 8 x5 s e,

[105] [3E3]

r Ny i
0 14 10 1
1 14 20 2
2 14 40 4
3 14 80 8
4 14 160 16
[106] [34]
u Nzly?;b Ng'gine,p Nz;ﬁr;frame,u
2 12 40 4
[107] 2471 3FoNA, Ny = S5 W A =2] 7HE LB AL, Niwmew 1= S22 9 U
sxe s LPEHH , Newbfunes 3= A B g ) W) S50 7§45 Lrepdint.
[108]  ThFSH A Aol Eo] A8 7H5 8 NR Al 2=¥lol| 5= dhvto] whtof Al W §he] =
o] AE 7k OFDM(A) 7™ & =24 (numerology)(oﬂ SCS, CP 2 °] )7t
golstA Adgd 4= Sk ofol whef, B A7 o] HEE A | AR ARl (e,
SF, &% ®+&= TTH(A 4 , TU(Time Unit) 2 & 3)2] (At A[h) 7-3ko] &
AE Rl AolatA A = 3l

[109] 23, u=2% A5, Fiksat 7]-7_31 o] 60kHz)S] L # &2 A, 73S Fashd
17 ABZ AL 4719 £EGlo)ES E5He <= 0} L5220 E/«]lﬂ 170
UG = (1240 G R EE A
EEEY Nre B3 Es 47Jr ol A

[110]  EFLVY-EX224E=T7HEES
EEU Ao AEE2 ks = 9t}

[111] NR A| =€l o] A o] & 2] 2}l (physical resource)#} ¥+& 5lo], HH| L 3 E (antenna
port), A 18] = (resource grid), AF 2 A (resource element), A £ (resource
block), W3} 3} E (carrier part) & ©] 218 € 5= I T} o] 8}, NR A| =&l o] A
aeE 5 iz 3] Bl Al s A A 0w e e

[112] WA, QbE| v 2 E o} #Hadsto], QbH L 2 E = QEH IV 2 E 4] Al &0
= Rhconvey) ¥ = A d o] U g QHEHV 2 E 4Fo] thE Al Eo] FHbE =

2

17
9] JEP.
3z

e 5 QA T R ge
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[113]

[114]

[115]

[116]

[117]

Azre 2en 5 JES ol artel sl L= 4be] Aol
REE = Al E o] 3H 9] 54] (large-scale property)©] TFE QHE| L} 32 E /9]

AEo] FHbE = jﬂdfﬁlﬂ?ﬂ NI I $ s e i ] 270 SHHl U X EES
QCL(quasi co-located = quasi co-location) ZHA o] AL 3t 4= T}, o 7] A,
A7 FH 9 5L d o] &4k(delay spread), =3¢ 321f’JF(Doppler spread)

T3 | 3L E(frequency shift), ¥ 3 41 3}9] (average received power), 741
Bl o] W (received Timing), 3 o @ ©](average delay), 3 {(spatial) = J(receptlon,
Rx) I H F s} o] g8 gt} 3-3F Rx 32w B = & o S(angle of
arriva) % &2 3 7PX4<3_] 2 Ad 54 g H E o v) gk

532 st AA o &0l A8 7hs gk A 18] E(resource grid)e] Y ol &
s

53 Falstil, 7 kE ek b4 A4 Rk atel]l A, e NEB
grid X

el s 2D 14 x 20 OFDM A E-59] A9 18] =7t o w, o] 7] A sz
grid

= BSEHH & RRC A 29 H of] of 3] A| A T}, Nsizg.u += SCS (subcarrier spacing)

A piE Rk of e} AR Aok bk A ol = debE = qdvk SCS A i,
telvt X E p B AL e (W FH A B sk A) of o8l shvho] A4l
a8 =7)Q q_ SCS A u ey X E pof] thgk A 18] =9] ZF @ A=

A9 8 4 (resource element) B2 A A EH, J o 2 A (kD) ol of 8l aLf-3tA
(uniquely) 21 H =W, o 7] A k= F 3k S| Qlol| A o] el Aol a1 12 2z
FJAE Fh Al Fab vl W A& A& A Ak SCS 2 p 2
SR Z E pol] Tt A 24 (k1) 2 =] A 2 54 4k (complex value)
ww o S Fet}. A E-5 (resource block, RB)+= <=3k~ & H| €1 o] 4

Ay

NEB =12 7he] 1422 <1 (consecutive) F-HrE 52 A o] H )

NR Al 2= glol 4] %] 912 5 £ UE7} & wloll X918 5= glg &= alrhs
A& sLefstol, UEZF Ao] F3h4 oo & 3 U3(0] ) % 5} E (bandwidth part,
BWP))oll A 52ta} .5 4199l 4= 9]

5 4 vy A ol A8 b d &% el Bl Aol v
ol & vhER m o]t

sfitel 5% ujol DL Ao} A4, DL S5 UL Hlel el UL Alel A o] 2.5
E3hd 5 9lvh ol B Bl 3 Ul A g N AEL DLAC AL S
ﬁ%ﬂ%ﬂ4OHLM&ﬂmﬂﬁ%“,€%m4ﬂﬂmMﬂ4ﬁ UL
Ade Asshiztl A8 5 kel sl UL Alo] 4. N# M2 2470
el A4relth. DL Alo] 9§12t UL Al of g & o] Abolel] 9li= Akl 4 e (ol&t,
°lE] 4 ¢)< DL Hl o B A& Al AHE¥ A, UL vlol B &5 216l

A

°

S

inj
==
=
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AbgE 4= 9t Ao oA it do] B 9] Alo] ol = DL-to-UL =& UL-to-DL
A2 A A ol EAF 5= Atk DL Alo] @ ¢l A= PDCCH7} A 54

[118]

[119]

[120]

[121]

[122]

[123]

A<
%= 9131, DL tlo] ¥] o 9ol A 3= PDSCH7} %9 5= 9t} &5 ol A DL A
ULE Aty = Al H o] A7 Al Eo] Ak o= A= 4= 3l

VA S FwdtE stEE A Y S Fal A E v 71] A&ataL,
G SmstE st A Y S FEl Hd ASE VAl H OB FAl g

PDSCH<= 3}3F5 =1 d] o] E](¢]|, DL-shared channel transport block, DL-SCH
TB)E -+ 4WHsFal, QPSK(Quadrature Phase Shift Keying), 16 QAM(Quadrature
Amplitude Modulation) 64 QAM, 256 QAM 52 ¥z WhH o] A8}, TB%‘
TS A== (codeword)7]- A AT PDSCHE H o) 271 9] 2 =¢

E T A ZEQ) E(codeword) 'H 2 2~ ¥ E-¥ (scrambling) 2 H %

1] % (modulation mapping)©] ~8 ¥ a1, 2} FEQEZ2 HEH A H HE A EES
S o] ko] glo]o] & UHJJE]U}(Layer mapping). 2+ @] o] o] =
DMRS(Demodulation Reference Signal) 3} €7 2}¢l o] v 33 =] o] OFDM A &-
Nz 2 A E AL, Y eV X EE F8l ASE

PDCCHel| 4] = DCI(Downlink Control Information), | & & ¢] DL H| ] §
2AEE AR, UL HolH 2AEE AE so] A5E 5 Atk PUCCHO A &=
UCI(Uplink Control Information), | & & ] DL ©| o] g ]| tf g+
ACK/NACK (Positive Acknowledgement/Negative Acknowledgement) 4 X.,
CSI(Channel State Information) 4 X., SR(Scheduling Request) 5 °©] A %= 4= it}

PDCCH== 8% =1 Alo] A B (DCDHE <2Hkshal QPSK Wz Wijol 485t
3Fu2] PDCCH= AL(Aggregation Level)oll whel 1, 2, 4, 8, 16 7l 2] CCE(Control
Channel Element) 2 -4 ©t}. 3}1}2] CCEE 671 2] REG(Resource Element
Group)Z - ®t}. 3t} o] REGE 39| OFDM A &3} 3} 9] (P)RBE
L

PDCCH= Ao A9 A E (Control Resource Set, CORESET)E % &l %%}
CORESET+= 017 7 & & 4] (¢, SCS, CP 4 ¢] )& 2= REG A ER
Aot shfeo] @2 9 579 OCRESETT Al {53k S| Q1 o] A

32 4= At} CORESETE A| 228l A H (q]], MIB) l= &= @ -5 A (UE-specific)
9 Al S(4ll, Radio Resource Control, RRC, layer) A 1€ H S 3] A= 5=
UTH A A 22 CORESETE -4 3t= RBE] 74 3 A& 7H=(F o 371)7F
A Al Alad o) o] AAE =

B PDCCH 1 5] A Eo) £ 2 (21, Hekel s v 2e) e
T3 ste] PDCCHE 53 d5 ¥ = DCIE & 53t} vhido] v 29 8= PDCCH
SR 59 ME=PDCCH A &7 (Search Space) HNE
ME= 3% A &1t (common search space) H= WHE-5-%
(UE-specific search space)d 5+ AT @&-2 MIB == 49
olaf HAH st} o] 4ke] AA Tk Al E W PDCCH +-E.E5 F Y H
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[124]

[125]

[126]

[127]
[128]

[129]

[130]

[131]

Gl 53l AEH A ALY S B BH AT E VAo E AEEal,
A AT QLS S8 BA AT E dER L A

o rr

=1 ©lo] E{ (|, UL-shared channel transport block, UL-SCH TB)
/= A A Alo] HH(UCHE 2 4HESlaL, CP-OFDM (Cyclic Prefix -
Orthogonal Frequency Division Multiplexing) 3} & (waveform) %= DFT-s-OFDM
(Discrete Fourier Transform - spread - Orthogonal Frequency Division Multiplexing)
g}l 71 z3te] 2% H ). PUSCH”} DFT-s-OFDM 3} of] 7] Z3}to] W& 5=
75, W& H3F 3 2] I 9 (transform precoding)& 4 -85} PUSCHE
AEsoh o o 2, M T2 o] &715 3 4 -5-(9l, transform precoding is
disabled) & CP-OFDM & ¢l 7] & 3}o] PUSCHE % & afar, ¥ &
zZglgd ol 7ksek 7 9-(¢l, transform precoding is enabled) W& 8 CP-OFDM
94 3= DFT-s-OFDM 33 o] 7] 2 3}¢] PUSCHE %% = Ut} PUSCH
A% DCI W UL TRHE] o8 52 o= ~AFE B 7, 49 A,
RRC) Al 198 (L/EE= Layer 1(L1) Al =29 (o], PDCCH))l| 7] % 8}<]

HE-2 A (semi-static) & = /\ﬂ] =% = 9 2 H(configured grant). PUSCH 7 &2
HEL 7|HE = A =5 V[REo 2 maiE <= gl

PUCCHE %% 1 Al 01 4 B, HARQ-ACK H/®E+= *ﬂ]%% 2SR

$-HFal a1, PUCCH A% 2 o]o|| u}&} Short PUCCH % Long PUCCHZ 7-¥-¥t}.
1.3. 4 &" 3 IHE (Uplink grant)
A A 719 E (uplink grant):= (1) &% ¥ E(dynamic grant)©} (2) 24 €
719 E(configured grant) = 7 -2 = AT}

5= udst AAld gl 48 7’ 4
THolth & 5(a)is B4 IWEES 7[Hte g UL A
Sy AR INEES 7w o= g UL A% 34 -& oAl ght,

&% T1H E(dynamic grant)+= A o] &85 H ol s}etr] 91§ 2 2= BSY
o3 B2 2722 7ure] lo[e] Ad/Aal e =
A% HolE 7 Qi 49 9414 0 2 Bsol A A L
BSZE] G sl Abare 2 A AlRhe o] Sabol Hlo[E & 2
oIk YA F A BE A A E AN B B
o F el tolE % AninE YA AT AAA S Lofof k.
whetA, UE7P 215 Apnl o] Agatara) shi= 4akd A HolHol @3t A RS
BSe ® destar, 7] BS+= ol 7l %3}
61—1:]—61— 2= ohq_ o] 75“?‘, UE7]. BS® * 4
W3] 2 E] X 31 (buffer status report, BSR)E} E}UJ] BSR-& UE #}412] B9
A7 e o] iz A 1 dleol Bl o ¢Fat v o] sl

099
o
W
2

- 5(a)E Za13bd, UE7) BSRE| AGof o8 7 s Aakad I F A4 A Y&
A S

7HA AL IA] G W, A A Bl o) Bl (actual data)E 1 F FFH A AR 2 A&
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[132]

[133]

[134]

[135]

[136]

A gk}, o] & Eof, UL HlolH ol o]-§ 7Hs s UL THET} §li= UEE
PUSCHE %3] BSRS A48 5 9oz PUCCHE 23 ~7&5% 8%
AgS A 2to 2 ke A dolH & 93 298 233l oF 54, o] A $-
SEA o] gk A 2 3 1A o] ALEE T

= 5()F #35Hd, BSRE AEsh7] 93 PUSCH Ahdl o] §l= 49, UE=
PUSCH A8 e ik7] 98] WA A< 2% (scheduling request, SR)<
BSol| A&t} SR H.aL o ¥l E(reporting event) 7} A ¥ 1 S 1} UES] Al o] &
7bs % PUSCH Ah gl o] §li= 49, UE7F 3 & H A 45 1% PUSCH Al =
BSell 7l 8.4 8t7] #18f o] -8-d T SR= 918 - 8. ¢H(valid) PUCCH AHl o] 9=~
ol 3f-of] wte} UE= PUCCHE $-3ll SRS A &at7v = 9o J& A4S
WA %EER UEZF BSEHE UL 2T EE 41604, 7] UL 17 Eol] <] 3
sl ¥l PUSCH A9 & %3] BSRS BSE 43t} BSE= BSRS 7|40 & UE7}
e as A3 ol 9] & 218t UL I E S UERY A%ste). 7]
UL ZWEE 5238 UBE 47 UL ZHEE 7|4l o 2 PUSCHE 3] 2 A
ek A dlo]E & BSE A5}

L 5(b)E FalstH, UE= BSEFE UL tol B o A& 9 gk 24
4 A (resource configuration)& 3 &8} RRC WA A & $2418+T}. NR
A 2=elo| A 3= 27FA] Bl o] UL AA Y ZHEZF vk B 1 2 89 2. UL
AAE TWE €] 19] A9-ol = A4 UL 2 E(a], A ZF A, =3k 29 7F
RRC Al2d "ol o & Al &=, UL A4 H 1HE e} 29] 4 9-olli= 2 4] UL
1 EZ}FPDCCHeN ]38l A 3% ™ 47| PDCCHOI ¢] 3 2743} 52
HA) &f) Al (deactivate) F TF A A 1 E B} 10] AA Y= 79 BSEILE ¢
RRC A 199 & Z3l Aok oh2 gtepr| e Eo] UEd Al Al g Eth Al A S-S
A8 CS-RNTI; A A E 2 E EFY 19 7] (periodicity); <5 | PUSCHS 9] &F
A 2F e el g Al 7] o] Lof| 33t A W Al ZE v Q1o Al SEN=0°] t &t
A o] @ ZAS YERY = AL B Q] QAL Mz 2} B I E o]l E Y
F4 55 2715 el =MCS g~ A E ST E BFY] 27F A B = A5
BSE-E 9] RRC Al 1E® & F3l 2o & th& Ftefn| el Eo] UEA Al Al th:
A3}, A A L A S-S Y3 CS-RNTL AAE IHWE B} 29] 7],
AAE 2WE EFS] 29] A4 UL 2291 E = CS-RNTIC) o] = 2~ ¥ PDCCH W
DCI®ll ¢] &l UE®l Al Al &gt} UEE CS-RNTI®l| o] =# 2~ ¥ PDCCH W DCI2]
EA 5o 27129 S48 E A 54 gho 2 AE o o, A
CS-RNTIS} 13 AA- ¥ THE Y] 28 24 35,

UEE B9 13 20 & A4 E TWHES 7|Hlo & pUSCHE £33t

473 1 E(configured grant)ol] o] $F 27| &3 9 A& slL} o] 49
UEE Aboldl Al & fE A £ 3/5 A &8 = At

2. =9 (positionin
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[137] = 9l (Positioning) = T4 A2 & F435to] UESY A gl 4 914 R/E= £55
AASHE A& o 5= v} X AR = URS Ay Sefo]AE(A & 59,
o1zl A o] M)l o8 LA H ol 4] HeholdEo] vngl 4 gleh e, 4]
A AR = Fo Y EY El(Core Network) Weoll E8t%] A, A7) 510
ER 9 B5E Seholdm) old 2 WY 5 ek 4] 92 Are 4
Wk = A9 e gL J‘i%ﬁé | (standard format) ©. & H 1% 4= gl 01,

[138]
[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]
[147]

[148]

[149]
[150]

[151]

ol wj, 47| UEQ] YA ¥ &k tfdk 574 74| 2/HE= = 2] (Positioning)©ll
AFSE S S A R S 4 9

2.1. Positioning Protocol conflguratlon

L6 thoFst A Eo] A8 7hsd whde] YA E 45 A e EAAMY
3 2 &3 A A(positioning protocol configuration)2] ¥ & & YEF W H o] T}

%6 & F28H, LPP = 8l o] Ate] 7] 5 A2 (reference source) & F-H
549 F9-39H 54 (position-related measurements) £ AF-83Fe] o)A} 4] (UE
/= SED) & S99 = A 5S Y X v (E-SMLC Z/%H+= SLP Z/%+=
LMF) ¢} th/d %] A}o] 9] point-to-point = A}-&E 5= I T} LPP & §3}¢] E} 7
G D YAX M ENTAYEEAEB 7|28 54 /e X ARE
nLgst = Qo

NRPPai= 7] 5= A2~ (ACCESS NODE %/%=BS Z/%+= TP Z/% 3= NG-RAN
=) oF YA A8 7kl A wgkel] AbgE 4 it

NRPPa X 2 & Zo] A & 3}+= 7| 5 (function) 5 &}7] AFSHE& X313 4=
AN

—

l

- E-CID Location Information Transfer. ©] 7] &g 3} E-CID ¥~ A A
L2 0 2 7|5 &9 LMF {holl §1%] AR 7F nshd == 9l

- OTDOA Information Transfer. ©| 7] ‘< =34 OTDOA :txi A Ezx o
7155 2229} LMF Ztoll X7 wghE 5= 9l

- Reporting of General Error Situations. ©| 7| E & F5to] 7l ' Q4 WA A7
Aol ¥ A &2 UAHEAQl O 7 AJsto] HarE 4= Qi)

2.2. PRS (positioning reference signal)

=9 E #1311, PRS (positioning reference signal)7} AF-8-2 4~ 9l t}. PRST UES]
A=A FAE el AREH = V] Als ot
9 T3 O] Oi (positioning frequency layer) = 3} ©]/d-2] PRS A<
2, 31 ol 4ke] RS Ah4] 23 247 Gt ol el pRS

Sequence generation

PRS O A2 o (= 01,y = OFe 58720 10 Slske] el 4= gk,
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[152] ) -
r(m) = 5(1 — 2c(m)) +Jﬁ(1 —2c(m + 1))
[153] c(i) © &AL 9] A1 2 (pseudo-random sequence) & = A TH AR 2
Al 2~ A4 7] (pseudo-random sequence generator) &= O} &l 57812] 2 of] 2] 3o
Z713} 4 o ok
[154] 575141 2
[155]
MUDse
Cinie = | 222 l’lo_’zzf| + 210 (Ngonte + L+ 1)(2(ni5s., mod 1024) + 1)
+ (nfg’geq mod 1024) mod 23!
[156] n”f‘% SCS (subcarrier spacing) 24 u ol A4 <] Zd < U &3 ¥ H (slot number)
s,
Q] 2= 0] Al 2~ i .
2] 21T} DL PRS A| 3 2= ID (downlink PRS sequence ID) "fg{,?eq € {0,1,... 4095)
= 9 Al g E (el E B9, DL-PRS-Sequenceld) ©)| 2]8Fe] G202 4=
QIeh. 1 & Al 27} |3 ¥ = 2% o] OFDM A1 %< 4 gk,
[157] Mapping to physical resources in a DL, PRS resource
o = olx] 2= 0] o
[158] PRS 9] }\]%Z_\‘ r(m) = Prers oﬂ 9] 0}01 Z_\jﬂ = M*‘U% (k, l)p,ﬂ RE
(resource element) ©f] W8 & 5= It} B} 74| 2 0 2 3= ofgf| 42514 3 of of S
A, p,, © HEIEEEp b SCS EA B AR RE () = A
o]
AR
[159] [573H2] 3]
160 .
[160] a;(fzﬂ) = Pprs (M)
m=20,1,..
o= MRS, ((KESS, + ') mod KI5
L= IERSIERS 1, L IBRS 4+ Lppg — 1
[161] o] 7|, o 71 E o] RkEE o of 3 4= QU T
[162]  -RE (4 ;y = UE S §l5te] 4 € DLPRS Ab¢lel| o/ 5te] 4 1€ RB
D

[163]

(resource block) ol X3+

A% 1S A AR S5 DLPRS B 93 A AR YE AL olm @
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[164]
[165]

[166]

[167]

[168]
[169]

[170]
[171]

[172]

SS/PBCH &=l o] abo] i AR5 A @71 Bl-A ] A 258 2% DLPRS &
8t SSB-positionInBurst | & 5}o] XA %] 4] 22 (the symbol 1 is not used by any
SS/PBCH block used by the serving cell for downlink PRS transmitted from the
serving cell or indicated by the higher-layer parameter SSB-positionInBurst for
downlink PRS transmitted from a non-serving cell);
- &% 9 E = PRS A HE A 2202 vk
)

(PR = £33 Ul DLPRS o AMA A Eo]3L, 49 7

start

DL-PRS-ResourceSymbolOffset ©l| 213Fo] =012 4= 1t} A7+ T Q1o A 2] DL
PRS X}_%‘/] 3—7] LPRS € {2,4‘,6,12} 'C OLH 7:1]'64 IL]’E]_U] E1 DL-PRS—NumSymbolS
of olste] oA 4= ). F AV (F Alel= ) g PRS =39 AT

com

2} E transmissionComb ©) 2] 3Fo] o2 4= glt}, Logs o} KPS o] 2%

comb

L€ {2,4,612}

) 2 {2,2},{4,2}, (6,2}, {12,2}, {4, 4}, {12, 4}, {6, 6}, {12,6} H/E=

PRS
{LPRS K comb

{12, 12} = 8l 5= QICh RE &2 s (0,1, .., KIS, — 1} & combOffset

offset wmb

o elate] Fold 4= ek Fuhr QEA o = FsOIMSE L s ©

start

=] A~ A~
sk 4= Qi)

[3£5]
KERS, Symbol number within the downlink PRS resource I — I5
0 1 2 3 4 5 6 7 8 9 10 1"
2 0 1 0 1 0 1 0 1 0 1 0 1
4 0 2 1 3 0 2 1 3 0 2 1 3
6 0 3 1 4 2 5 0 3 1 4 2 5
12 0 6 3 9 1 7 4 10 2 8 5 i

k=0 2 ¥ 3 7] ¥ E (reference point) i= DL PRS Ao 445 2
TFubs glojof o] EQTE A (point A) & YA 4= 3t} XA E A =49 A5
a2} H dI-PRS-PointA-rl6 ©l| 2]&le] G012 4= 9l

Mapping to slots in a DL PRS resource set
DL PRS A+ & LM DL PRS AF9-& o} ] 2=8F4] 4 & nl=3}
SEgolo A A= 2= gt}

[_rfﬂ-/\] 4]

iy

2= =4
E% =

frame,p PRS PRS PRS PRS rep -
(Nslot ng + ns f Toffset offset res) mod 2'quer € { Tgap i=0

Nl‘rame,,u 'E SCS @7{3 W Oﬂ}\igl Eﬂﬂ?;][ %]— '}é\‘% 7HZ|:%]_ ZI: /\]E} ng 2 SFN

slot

(system frame number) & = AT} nh = = SCSAA pollAe 24 il &3
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[173]
[174]

[175]

[176]

[177]

=49 A% stebolg

yunjel 4= 9t &% 92 A
L e R PRS PRS
Totivet € (0,1, .., Toor> — 1}

DL-PRS-ResourceSetSlotOffset ©l| £ 8}o] 5=012 4= 9t} DL PRS A} &%
QA PR < 9 A% 32 Bl DL-PRS-ResourceSlotOffset ©)| 2] 8}

offset,res
Fold 4 9lrk. 371
TR € {4,5,8,10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240}

&91 A5 3Heba§] DL-PRS-Periodicity ©l| 28te] =014 4= glo}. ¥h 212}
(repetition factor) TS € {1,2,4,6,8,16,32} = 49 Al gk

DL-PRS-ResourceRepetitionFactor ©| 23} =012 4= 9lt}, J-¥ HEE 914}
(muting repetition factor) pers 3= - A5 It E

muting
DL-PRS-MutingBitRepetitionFactor | 2 3Fo] =1 4= lth. Al 7k 7Y (time gap)

IR € {1,2,4,8,16,32}% A A% 32} v Bl DL-PRS-ResourceTimeGap ©ll

o]ate] Foj A = At

2.3. UE Positioning Architecture

L7 & upekst Ao Eo] A8 hsd W] YA E S48 9 E A ~E 9
ol 71 €1z} o A o & Vel S ol T

5% 7g 3k#&3HH, AMF (Core Access and Mobility Management Function)-< 573
EF7 UES} &= ¥ 91 ] A 8] 2of T8k 27 S GMLC (Gateway Mobile Location
Center) ¢} 22 T} & B Bl (entity) 2B 418711, AMF AFA| ol A 54 B2
UEE tiAlste] {2 MH] =5 A 2tetr] &2 A 4= 9t} 212, AMFL= LMF
(Location Management Function) ol Al $1 %] A H] 2 Q70-& HAFghe}. 47| 914
ME 2 Q3 Z FAISE LMF= 7] 1A A8l 2 83 = A elste] UES] 44
A=A & EsIshi= A A3E AMFO) Hk3kst 4= Qi) sk 91 X] M u] A~
87 o] AMF ©] 9o GMLC%} & th& dEHELH FAH 7 5-°] AMF=
LMFEFH 418 A2 295 o & dEEE Ads 5 o).

ng-eNB (new generation evolved-NB) X gNB= ¢ %] =4 & 93 A4 215
A Fe 4= 91= NG-RANS| U E9] = @ 4ol el UES thal B4 N3 S
SA4etal 1 Adghs LMFol AEst o= 9tk 3 ng-eNB= 94 4 3=
(remote radio heads)®} -2 22 TP (Transmission Point)E ¥+ E-UTRAE ¢ ¢+
PRS 7|4k H| T A| ~81-& %] 913} PRS 7§ TPEE Ao & 4= 2.

LMF+= E-SMLC (Enhanced Serving Mobile Location Centre) ¢} 1A ¥ a1,
E-SMLCY= LMF7} E-UTRAN®] % <: 7}581 4] & <= Qlt}. o] & 9], E-SMLC=
LMF7} eNB L/5%4= E-UTRAN W €] PRS A& TPEZ4H AEd N5 5 4
Bl UE7} & 53t ataFd A 54 & o] &3le] E-UTRANS 59 WHE 5
3FL}91 OTDOA (Observed Time Difference Of Arrival) 2 A Q43 =5 & 4= 9t}
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[178]

[179]

[180]
[181]

[182]

[183]

313 LMF3= SLP (SUPL Location Platform)°l] ¢12 % 4= 2Jt}. LMF= g} 71
UEEol thgh M= Aol gk 92 AA M| =52 A st dd T Q}E}
LMF+= UES] 914 54-& g 53171 9ste], Bl UEE 9 8 4™ ng-eNB B
A1H gNBe} 45 283 5 odoh BH7 UES] 591 & 9lshe], LMF+=
LCS(Location Service) 2}°] A E £-3, 2 7%= QoS (Quality of Service), UE
=9l 2 (UE positioning capabilities), gNB =9 5% 2 ng-eNB 591 5 5l

7|dksto] 59 W& AAstar, ol gk 9 WH S A H gNB /= AP
ng-eNBoll 7| 482 5= It} 712] 31, LMF+= B}7 UEe] th &k 91 %] 34 x| &} 914
TR & Ao g U AHRE AT o vk SLPE AREAL
™ (user plane)2 53l =9 & @ 3F= SUPL (Secure User Plane Location)
e g o] T},

UE+= NG-RAN % E-UTRAN©I| A A &35}= slak®d =1 32 41 3 (Downlink

_@U

Reference Signal)ye 28319 UES] H A& 43 4 At} o] W, NG-RAN ¥
E-UTRANZS-E UEC Al A& %= AH7| 3tk 3 3% Al 5 o) SS/PBCH &=,
CSI-RS 2/ PRS 5o ¥dkd 0}9_11] ol stk g AZ AT E

AL-&-5Fo] UEQ] YA & 5484 o] 1= LMF/E-SMLC/ng-eNB/E-UTRAN -5 2]
AA o W& 5= T}, gk, A 2 /o] GNSS (Global Navigation Satellite
System), TBS (Terrestrial Beacon System), WLAN (Wireless local area network) 7] <5
FQIE, EF52 8] & Z UE W AA S &, 71 A e
%83} RAT-independent W2 © 2 UES] Y A& 543 % At} UE= LCS
olZel7lolde £ 425 9lar, UEZL 5l &8 Y| E gl =1 9ke] F4] 3= UE]
E3HH thE o Zel Aol A& S8 LCS ol ] Aol Mol 43 4= gtk LCS
o] ZFg Aol A& UEY X & AAdst= ol Zast A 2D ALV 5s x93t
= It} ol & E9], UE+i= GPS (Global Positioning System) 3} -2 =8 4 Q1 9]
7168 2383 4= 9131, NG-RAN A3k 5402 UEY] X & Haudd 5
At} oleld YA ow 53 29 Au dESARNE 053 29
zéig] H*Z 23 f:,_}q 321}151 I o];}

24.UES 912 4 < A% 4

L8 & e AN Eol A& 7hed Wi YA S A sk At A

o & vetdl =olt

UE”} CM-IDLE (Connection Management - IDLE)’J Bl o] 918 o], AMF7]- 2 A
AHl 2 8 A& P8, AMF= UESe] A 1d ™ Ad & =93kl
gNB &= ng-eNBE &3317] 94 LﬂE%EL Eﬂlﬂ MEl =5 e ¢ 9}4.

M=

ol 2] gk &2} B2 L gol| A= Al efE of 9] 5= 89 UE7} 14
.= (connected mode)®ll )= A o2 7HAH S ZF 91 BHAIRE Al E FH dlolH

H] 24 5 o] o] & NG-RAN¢] o] Al1d & AAo] 9] s4o] 2gx=
T Zof eAE 5 3l

T 88 #Hzsho] ?xﬂxﬂ,gi UES] YA & 54317 A3 U ES A2 52
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[184]

[185]

[186]

g & A B, @A 1aol A, GMLC9F 22 5GC S E El = AW AMFE E}7
UES] 91X & 5435t7] Ag A AMul~E 233 5 ot thvlk, GMLC7F 91 A
ARl =5 QA5 ek, 2 1bell uhet, AW AMFEZF EFZL UEQ] 91X &
SA4et7] g A Aul 7 dastrta A4S 7L QT ol & o], U
& Z(emergency call)yS 9]¢t UES] 91X & A3 #l8to], AW AMF7F A 7
HA MH| 25 T A2 A4 5 3

71 %, AMF= W] 200 whel, LMFE 91 %] Au]2 @48 A Fatal, v 3a0]
whel, LMF= 912 54 dlolE L= 912 54 B2 HolB & &537] A%
%] A Z}(location procedures)E A" ng-eNB, A gNBe} &7 Al 21at 4= Sl T}
o & £0°], LMF7F NG-RANe| &1} o] 2] UESt ¥ 914 o A RS
eskar, gk A dH Y #9 F W QoSE A A ¢ Ak 2w

NG-RAN-& oﬂ Luslo], LMFe 9% #E AR E LMFo A3 5= 9o},
o] uj, A¥71 Joll o ak 9= AA vhi o] E-CIDS! 7%, NG-RANLS #7714 <1
A= #d 7@ E% LMFol 8}1} o] 4 2] NRPPa WA A & E3) A43 = 9t}

o714, 1912 T R A N 2 AR W N A i 91 2
&3 2ol A Akl AR EHE BE GES AT vk £ E, WA 3a00 A
AF8-%] = X 2 & F(Protocol)<> NRPPa X 2 E ¢ = 9l 01 o]of thaf| A=

ol

FEotE S g
F7H o &2, @A 3bell whet, LMF= UES) 87 ataFd = 59 & 9l g ¢ A
A ZH(location procedures) A| 2Fet 5= It} ol & &0, LMFi= UEol Al ¥ %] B2
tolel & AEatr), A 42 = X SAAE G5 F Utk d &
5o, @A 3boll A A5 A X 1.3+ (Capability Transfer) ¥7d -2 3 4= )
T-A A o2 LMF+= UEoﬂ Al 4“5 (Capability) 4 B.& 273} 3L, UEs= LMF| A|
A5 (Capability) A B & A5 4= it} o] u, A 5(Capability) A4 H. & LFM HE=
UE7F A3 4= 9l= 1A 54 Whgol] thek AR, A-GNSSE 913 Hx
tl] o] Bl (Assistance data)®] TFFgF BF1 3 ol 54 915 78 W o o gt
U}FgE S (aspects)E ol ek A X 2 Ul LPP EH A H 55 alE  (handle) &
T A= Y T Lol o=t X SAH Wil wEEA] g T T
ol tigt AR T& £ 7 vt ¢, 4 §-<ll whebA LMF7LF UE®] Al
Ad & (Capability) 4 H.& 2%} &t 2}, UE7F LMFel 7| 4 "5 (Capability)

4uE AET 5 9

T TE o2, 9 3b°ﬂ Al 91X H 2 d o] B 1l 3H(Assistance data transfer)
AL e = A F-AH 02, UE LMFoI 7] 9 %] ®. % ©] o] B (assistance
data)E QAT 4~ a1, B A= 8= 54 YA B2 do]H(assistance data) S
LMFell A| A3 4= T}, 12, LMFi= o]of t)-§-3F= 914 »z
t]) o] B (assistance data)E UEO A] A g 4= Qla1, 714 0 72 3hu o] Afe] 7}
LPP WAl X &-& Z-3&ll 7} B2 d] o] B (Additional assistance data)E UEe] 7|
A%sr 4= 9le) 3, LMFol A UER A48 = 9% B2 dolE =

4
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[187]

[188]

[189]

[190]

[191]

[192]

- 70 22 E(unicast) WA & 53 A5E 4 a1, Aol vkl UE7}F LMFel 2.2
tolH & 8338t A4 glol, LMF7F UEN Al 91 A B.& dlol ¥ H/E+ 37}
B2 HolE & UECN Al A& 5 drh.

T THE o 2, @A 3boll A $ A A H. w3 (Location Information Transfer) 374 &
T3t = ok A A o=, LMF7F UEC Al el & UES) e ® $ x| 44
ARE 83starl, Hagh A AR /8 L #d QoSE AN = At
T2, UEE 870l §93te], LMFol 9% #d A B E LMFel| &3 4= gt}
ol wfj, :7F4 o 2 UE= F7F 914 ¢ A B & LMFel st} o] 4+¢] LPP
A A &2 8l AT 7 Ak AV|A, 2] A R, A 92 74
AH D5 S5 e AR 54 53 dol AA Adtel AMgH = BE HES
ojug = glow, thE A 0 2 = 572 NG-RAN 3/%E+= E-UTRAN = Y-H
UEZ AF5 &= 58 A #% 41 3 (Downlink Reference Signal) & & 7| HFo =2
UE”} A 8l =RSTD(Reference Signal Time Difference) #k°] 212 4~ At}
g4 gk vl e} f-AFSHAl UE &= LMFRFE] 873 o] glt| et 47| 914 &4
AR E LMFel A& - It
gHH, g gt @A 3boll A o] Fol A= BAHES dm o FalE L gAR
Ao 7 e it AdwbA o2 A5 A K ulFH(Capability Transfer)
, 1 X H 2 d) o) B nl3H(Assistance data transfer) 274, 91 %] A4 H.
(Location Information Transfer) 273 =4 2 @7 3b7}F =3 ¥ X gk, o] &t
of = gtE] %] eF=th thA] el @A 3bi= HA A4 FAAE
A7171 18l 54 Aol F-off BEx] &&=t} o & E°], UEE LMF7} ©] 1]
A =4 S A Al AAEA YA Hz HolHE 243 4
o}, 3 LMFX UEZF A2l 912 4 H7F 8-5= QoSE <5314
A5, AAEA A SAHA] = A 44 T AA HAEE QAT
col9k FAFSHAl UEZL 914 48 A8 54 & FalehA] @& 4 F-oll+=
A LMFZ 4 5 (Capability) 4 B.& A %3t

Al 3boll 4] LMF2} UE <tel] nlgkah= A =8

, Error Wl A A 7} 521 = 9l o, 91X $4& Fustr] g
(Abort) | A| A 7F F= 218 = 5 Qi T
5HiH | WA 3b ol A AFE- 5] = X 2 ¥ F(Protocol)= LPP T2 EF Y 4= Q1 01,
of e = F<=ot S gt
$HAH, @A 3bi= @A 3a7t A E o] F FUHA o ® FalE g 9l o, v
3a0l] thalste] =34 =5 Ut

A 4014 LMFi= AMFOl] 9 2] A2 353 Al g e 5= 3l 3, 9]
A8 2~ E5olli= UES] f X FA4 o] AT =A] of ol thek 4= 2 UEY]
FAAX 7Y 23bE 7 vk L%, @A 1a0l] 93] & 82 ALt fA EH A Th
AMF+i= GMLC$} 22 5GC {lE] gl o] #1A] A H] 2~ &3-S
1bol] ol &) & 89 A x}7F A = AT, AMF+=

foh ol by

A

)

2 Ay X X2 fo o Hy Rl Ko
2 yo O Il o o
it ool

tH
<t

e

-

ofN oxt
i

°|

:
™
all
fol
gt
ojrt
L
e
(i,
do
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[193]
[194]
[195]

[196]

[197]

[198]

[199]

[200]

[201]

[202]
[203]

o

AH 2 Al & fste], 91X A2 S-S o] &3 5= At
25. 912 S AR 2TREF
LTE Positioning Protocol (I.PP)
=92 thFst A Al o &0 48 715 g LPP (LTE positioning protocol) ™| A] A]
AEE Adsr] A TRES golojof A o & el W e|th LPP PDU=
AMF (Access and Mobility management Function) ¢} UE (2] NAS PDUE -3
Asd 5 AT
%95 Fxstd, LPP= B A2 (o & 5o, Alof ol A o] UE H= A&}
11 o] A 2] SET(SUPL Enabled Terminal))2} ] %] A H (o] & o1, A o]
W H ol A o] LMF W= A8} 3 HH ol 4 2] SLP) Alo] & 914 (terminated) & 5~
SATE LPP M A[ A 3= NG-C S1H 3| o] 225 &3 NGAP, LTE-Uu 2 NR-Uu
QAE| o] 225 FE NAS/RRC 59 A4 2 EZZ ALE3t] F U EA
ATEH o] 2 E &3] Edl 3T E (Transparent) PDU 3 B} 2 2 &= = It} LPP
ZRERE UFF 59 YL Agstel NR € LTES A3 %907} b ot ws
3,
| & o] LPP TR E TS Ealo] B} A @ 94X A=
)" (capability) A 5 3 S5 e B2 doly uwd L/E=
a3 oItk w3 LPP HIA A & Fal ol e A H w gk /=
9 AN 52 5T FE gt
NR Positioning Protocol A (NRPPa)
= 102 v st A Al o & 0] 48 715 ¢ NRPPa (NR positioning protocol a) PDU
(protocol data unit) A 52 2] A&} 7] Y T2 EF go]ojo] A o & e
Lol
NRPPai= NG-RAN ¢} LMF ko] A B nlgko]] A& 4= T}, -4 4 &
NRPPa+= ng-eNBOl| 4] LMFZ 7 &% = 54 & 9|t E-CID, OTDOA =9 W %
2] sk7] Y1 gk dlo] B, NR Cell ID &9 & 913 Cell-ID 2 Cell ¥4 ID 5&
L 3s 4= Qlth, AMF+= ¢ ¥ NRPPa E @l 2 M (transaction)®l] o g+ 4 H.7}
gltl el =, NG-C Q1 sl o] 25 F-a Avd LMFe| 219’ IDE 7|Wte w
NRPPa PDUE S &}-9-9 3 = gt}

SRS

& 7k
B
LPP A =}2]

5
ais 0?4

914 @ Hlo]E] 1L 913 NRPPa R E T Al 2714 fRow T
2= 9lth, AMA 532 EH UES t)at AR (& S0, 9% 24 AH 5B
AEsh7] 918 UE ¥= A ZHUE associated procedure)©] 3L, +H A f-3 &

NG-RAN == 2 #td ¥ TPE A& 7153 AH (A & 01, gNB/ng-eNG/TP
Eloln A H )2 AdEsty] #1388 UE &+ A 2} (non UE associated
procedure) Ol . 7] 2744 g o] Aab= B A o8 A dd 525 glar, F Aol

e % oju),

2.6. 59 "' (Positioning Measurement Method)

NG-RANol 4| 2] &}= = 9 W H &0l i= GNSS (Global Navigation Satellite
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[204]
[205]

[206]

[207]

[208]

[209]

[210]
[211]
[212]

[213]

System), OTDOA, E-CID (enhanced cell ID), 7]} A4 291, WLAN = ¢,
5552 591 2 TBS (terrestrial beacon system), UTDOA (Uplink Time Difference
of Arrival) | A& 7 AUtk 7] SH WHE T, o] = st S WHE
ol-&5to] UES] AAE S8 5 AT & o] 4o 9 Wi & o] &35t
UES] fiA1 & 54 5

OTDOA (Observed Time Difference Of Arrival)

%118 tfkst A Ao Eo] A8 7153 OTDOA (observed time difference of
arrival) Z 9] (Positioning) W 2] & o & Vel H o]t

OTDOA Z 9] W'H-& UE7} eNB, ng-eNB 2 PRS A& TPE ¥ 3}3}+= th4=¢]
TPE R 7218 g H A A 55 54 ehol & o] &3t UEE A A
AR 42 H 9 A Bx HolH & o] &ste] FAlH st A A s &9
Elol-& A gt} 22l ol gt 54 A3 2 o] TPEY A4 HRES
7Ivte 2 UES] #1XE 24 5= vt

gNBoll 129 UEE TPEE OTDOA =4S A3 4 F(gap)S 248k =
ATt Wkef, UEZ7F OTDOA R.2= B o] B] W o] #of 5t shito] TPE & SEN=
Q1A 3FA] -3, UET= RSTD (Reference Signal Time Difference)
Z A (Measurement)2 -3 317] Y3 54 WS 24 317] Ao OTDOA =
Al (reference cell)2] SFN2 & 538}7] 93l AH-&4 <1 P (autonomous gap)S- A8

A
T At

o] 7] A, RSTD+= #x A 54 AR 7 747 A8 2719 ABEZH Y E9)
A L] 7HE 22 A A A E AR e R A oE QT =, S A
A 2B A A E LY Qo] A2 Al LRl 7HE 7k A ALY
AEZY Do A& A[ZE ZEe] AT A QL AIRE AFol &
ghd, 3 A2 UE 98] Aed 4= ),

A2k OTDOA A4S el = A8l & o5 Fakel 37) o] 42| TPE 1=
A ERILE 2218 Al 5 2] TOA(time of arrival)S 24 5= 4l o] H @ 3t}
& £, TP 1, TP2 X TP 3 Z+Z}e] T3 TOAE 54 8taL, 3719 TOAE
71Hk o =& TP 1-TP 291 t 3+ RSTD, TP 2-TP 3¢ o} 3 RSTD % TP 3-TP 1] th &t
RSTDE Al1tste], ol & 7[uto & 7|51 e4] Aatd S AAshar, o] &
Aol malsh= A H S UES HXE F3a 4= vt o] 1], ZF TOA 4 ol

CHimE B ol A ¢ = vk F4E UEY AA = 54
of e 54 HAE dd = Qv
ol & E0of, 7 TP t) ¢ RSTD= F78}2] 5& 7|Hho & 4k&4 4= gl
5

—x:)2 v )l _ 4 _ 2
RSTDi,i-\/(Xt x)“+(ye—yi) ___\/(xt x1) :(yt y1) + (Tz‘”T})‘*’(n;;"'TiQ

c
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[214]
[215]

[216]

[217]

[218]
[219]

[220]

[221
[222
[223
[224

— e e

(X6, ye ) = EPAUES] (A2 85) 30138, 5= (A TP

IO, (,,y,) & FE TP (E= T2 TP F3H A 5 ek o714,

T, —T,) 2 F TP Fe] A% Al F @ X Al © &2 4 "Real Time Differences”
i — T

(RTDs)E WA= 4= 212, n, n& UETOA 4 o glo] &3 k& e 5=
A

E-CID (Enhanced Cell ID)

4 ID (CID) =9 ol A, UES] $14]5= UES] 41H) ng-eNB, 41X gNB H/E=
A Aol A elA BRE ) S4E 5 Ak ol & 501, AW ng-eNB, A
gNB /= A H) Alo] A1) & A 5= 3] o] & (paging), 5 & (registration) ‘&S

o 859 5 o

A, E-CID 291 -2 CID 591 4ol vlstol UE 915 32 33

(

= O
A17171 1% £71 421 UE 58 R NGRAN £.4 A4 52 ol § 4 e,
E-CID 2_,4 u]—moﬂy\i RRC JEEEELQ] 27@ ;q o] /\]/\Eﬂj/} ‘L %7@ ucl—q_ljl:_

% URE AT 5 YA, DH 02 UBY 91X ZAL 9l5te] 27hH Q)
545 o4 ek vl Eall, UES] A5 SA687] flete] dxe] 54 A
(measurement configuration) 5=+ =4 A o] WAl X | (measurement control
message)* A FE A e 4 9o, UE T3 9 A 478 98 F714 <l
=4 F2to|l QA= AL VA &al, UE7F it o 52 =4 71538 =4
HES Tl G59S4 Us Bad 5 ol
o & &, AW gNBi= UEREFH A3 5= E-UTRA 54 | & A&-31o] E-CID
A e Tdd 5 2l

E-CID =91 & 14} *F‘-’“% T A= 5 849 o E EE U S 5 A

- UE Z7: E-UTRA RSRP (Reference Signal Received Power), E-UTRA RSRQ
(Reference Signal Received Quality), UE E-UTRA =41-%-21 A FxF (Rx-Tx Time
difference), GERAN/WLAN RSSI (Reference Signal Strength Indication), UTRAN
CPICH (Common Pilot Channel) RSCP (Received Signal Code Power), UTRAN
CPICH Ec/lo

- E-UTRAN Z74: ng-eNB 5~21-%-21 A]7F2} (Rx-Tx Time difference), EF©] %
o] =l 2~ (Timing Advance; T,py), Angle of Arrival (AoA)

A 71A, Tapyviz oFeli oF 2] Type 13 Type 28 -4 5= 3

Tooy Type 1 = (ng-eNB Z=21-42] /«1 ZF3h)+(UE E-UTRA 21521 2] 713h)

Tapy Type 2 = ng-eNB 21541 Ak}

&HH, AoAt= UES] W&k f*é Sh=dl AREE = AT AoA=
AT /TPEFE v AL A ek o2 URS] Y Aol tlst =4 2= Aol 4
Atk of wf, X2 A 71E WIS HEA 7 Tk 7| A F/TP= AcA S48 9l &
SRS (Soundlng Reference Signal) ¥ /5= DMRS (Demodulation Reference Signal)¥}

S

o2

o,

A
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Lo BYYA NES o83 5 ek, E, ket ofelo] o] W o] F55
AoAS] Z7 AIHET} ol A, B FA 0 ke of Yol So] g
A9, QAT et 2 FOI A SR NEES AT A

[225]
[226]

[227]

[228]

[229]

[230]

[231]

[232]
[233]

[234]

[235]
[236]

[237]

[238]

W 3} (Phase-Rotate) & 72 <= At}

Multi RTT (Multi-cell RTT)

12 2 vt A A o E o] A8 7} g Multi RTT (round trip time) =9
ol A o & R S ol o

%12 (a) & 2 3H9, initiating device 9} responding device ©ll 4] TOA Z 7 9]
=8 ¥ 31, responding device 7} RTT =73 (Al4h) S 91 3}F] initiating device) ©ll
TOA A4S A &3= RTT JA L A gt} o &5 & initiating device = TRP
/= vk 4= 9131, responding device = W W/ TRP & 4= 9l

CFFst A A o B0l & 52} 1301 ©ll A] initiating device += RTT =74 8 73%
& 2138}aL, responding device = ©] & A S = T

CFEsk A Ao ol & 5=} 1303 ol A, initiating device = RTT 54 A& &,
off 4] 4218 4= 2131, responding device i= TOA 54 t, = & 53 4= 9t}

CFEsE A Ao ol w2 52} 1305 ©ll A, responding device i= RTT 54 M3 &
t, ol A %418 4= 1 31, initiating device &= TOA =74 t; & 53 4= At}

[e]

[¢)
F3k A Ao Zof] WE &2} 1307 ol A, responding device = [to-t,] ©l o) $F

=
AR E 418 4= 9) 31, initiating device & 3| A HE TAI3te], 812] 6 o
71z38e] RTT & AL = o) sl AR = 370 Az 7] &5t S441E
T 9la1, 1305 & RTT =4 Al 5o £3E o] 4218 =5t}
(77512 6]

RTT =t3 —ty — [t, — t4]

T 12 (b) & Fx8M4, sl 9 RTT = F vlHlo] 2 1] double-range =74 3}

s At sl AHZRE 59 4 (positioning estimation) ©] =3 < 4=
At SAE RTT ol 7[5kt dy, do, ds 7F AR E 5= 2™, 7} BS,, BS,, BS;
( L:TRP) ZNOEOi 7Ld1,d2,d3a H]—;(]E Of{_o} _ng] ﬂi]—@gi
target device location o] A= 4= .

2.7. Sounding Procedure

chobat A Al Bo] 48 Thsa T4 EA A AT A = 59 242 9l
SRS (sounding reference signal) (SRS for positioning) 7} AF-8-2 5+ 3]t}

SRS %412 A 8} =H| SRS-Config IE (information element) 7} AF-& % = AT},
SRS A (8] 2] =E) Bl/H3= SRS AH 3 (o] d2=E) 7F Aol o= gle, Zf
b 32 SRS A o] & 4T 4 vk

SRS-Config |i= (71} &52]) SRS ¢ A7 AH e} 9 E 218 SRS 9 44
AR7FANE 25hE 5 Q) ol & Eo, (7] EF £59]) SRS & 918 SRS 2
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[239]

[240]

[241]

[242]

Agtel A AR (o F 50, SRS-ResourceSer) ¥ 29 E 93 SRS E 913} SRS

A Aste]l A AH (| & 59, SRS-PosResourceSer) 7} B/ 2 E3H=E 4=

t} etk o & Eof, (718 £59]) SRS & 913k SRS A A4 AR (o E
o], SRS-ResourceSet) I+ Z & 13k SRS & 9|3+ SRS AF1 o] A4 A H (o &
oy, SRS-PosResource) 7} B/ &2 ¥ 3+E 4= 3o}

Z9E 98 SRS A 3 shit oo 59 E 918 SRS X}%
At S5 A3 SRS A A& A= ARE S5 913 SRS A Y
A glo) o]/ /)2 ¥ = ID (identifier) o] T3 4K ¢}, L35 =95 Y3t
St o] ko] SRS A4l Zh 7ol Fof/stedy/o) g = ID & E3He 4 St} o B

mlo
H
ol
o
o

u

=°], 59 & 913 SRS X}OJ & AA sk AR = UL Aol ol /o8- 5 +=
ID & 23 7 Sivh ol & 501, 74 59 E A% SRS AH21/SRS AHel 32 7
ol /)-8 ¥ += 1D 9 110}04 218 E 9l

SRS = 7] 4 (periodic)/¥F- 74 & (semi-persistent)/H] 5= 7| & (aperiodic) 2=
A4 3l

H| =714 SRS t DCI 278 Ed 7 "= = 3lvh. DCI 3= SRS 2% (SRS
request) E =5 X 3HsE = Qi)

SRS 24 WEo] o o= ¥ 6 2T 4 2l
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[243] [3%6]
Triggered aperiodic SRS Triggered aperiodic SRS resource
resource set(s) for DCI format set{s) for DCI format 2_3 configured
Value of SRS 01,021 112 and2_3 with higher layer paramster srs-TPC-

[244]

request field

configured with higher layer
parameter srs-TPC-PDCCH-
Group set to typeld’

FPDCCH-Group set to "typef/

Mo aperiodic SRS resource set

Mo aperiodic SRS resource set triggened

SRE resource sef(s) configured
by SR5-PosResourceSet with
an entry in apenodicSRS-
Resowrce TriggerList setio 2
when triggered by DCl formats
01021 1andl 2

00 )
triggered
SRE resource set(s) configured SHS resource sel(s) configured with
by SRS-ResourceSel with higher | higher laver parameter usage in SRS-
layer parameter aperiodicbRE- ResourceSet set o "antennaSwitching
ResourceTrigger setto 1 or an and resowrceType in SRS-ResourceSet
entry in apenodicER5- set to "aperiodic” for a 1% set of serving
ResourceTriggerlist set to 1 cells configured by higher layers

01
SRS resource sel(s) configured
by SRS-FosResource5et with
an entry in apenodicSRS-
ResouwrceTriggerList setto 1
when triggered by DC! formats
010211 andil 2
(‘:)R‘o resource sel(s) configured | SRS resource sel{s) configured with
by SRS-Resgourceset wath higher | higher layer parameter usage in SR5-
layer parameter aperiodicSRE- Resourcebet set o "antennaSwitching'
ResourceTrigger set to 2 or an and resourceType in SR5-Resourceset
entry in aperodicSRS- set to "apericdic' for a 2™ set of serving
ResourceTriggerList set 1o 2 cells configuraed by higher lavers

10

i1

SRS resource set(s) configurad
by SHE-ResourceSet with higher
layer parameter aperodicSRS-
Hesource Trigger set to 3 or an
entry in aperiodicERS-

Resource TriggerList setio 3

S5HS resource sells) configured
by SRS-PosResourceSst with
an entry in aperodicSRS-
Resource Trggerlist setto 3
when triggerad by DCl formals
01021 1Tandl 2

SRS resource sef(s) configured with
higher laver parameter usage in SRE-
ResowrceSet sel to "antennaSwitching'
and resowrceType in SRS-ResourceSet
set to "apenodic’ for a 3™ set of serving
cells configured by higher layers

1% 6 9l 4], srs-TPC-PDCCH-Group =

SRS &4l A ELAE B s

typeA

1= typeB & A7 3F= 3 e}v] B o] AL, aperiodicSRS-Resource TriggerList =

ghbol SRS AF4l 3 A Aol whe) SRS
(additional list) &
aperiodicSRS-ResourceTrigger +
3F+= DCI "code point" &
A o] A7 =2l -5 (time domain behavior) &

THE=E

71 A - A ) =] A) ShE stepa] E Y

£ F418l oF 3= DCI "code points” 2]
5 4 sz kel el o] 1,

SRS A+ A3 A Ao ubg} SRS & £l 3§ of
A8l vhehv] B o] AL, resourceType &

SRS A4
24

o]

‘F AR
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[245] 3. U AR A E

246] ol Skl Mz, G719 @& %A Aol 7] ukshe] Thepdk AA ol ol Tha
BTk A3 AT, ol bl 4 A = Thepd A el Bl el i A
A A 1 WA A2 8 W EEe] 481 & gk ol E Bol, ol stel A
Az T A e Bol A el A g B, ], o} B A1
WA A 2 el g Sl Jlwstel +Em A9 E 4 gk

247]  ChRE A S Aol A ALgE = 7] E/ofolgol = thedt ¢ g
3

[248] - A/B/C:AR/E=BRH/E=C

[249] - AOA (AoA) : angle of arrival

[250] - CSI-RS : channel state information reference signal

[251] - ECID : enhanced cell identifier

[252] - GPS : global positioning system

[253] - GNSS : global navigation satellite system

[254] - LMF : location management function

[255] - MAC : medium access control

[256] - MAC-CE : MAC-control element

[257] - NRPPa : NR positioning protocol a

[258] - OTDOA (OTDoA) : observed time difference of arrival

[259] - PRS : positioning reference signal

[260] - RAT : radio access technology

[261] - RS : reference signal

[262] - RTT : round trip time

[263] - RSRP : reference signal received power

[264] - RSRQ : reference signal received quality

[265] - RSTD : reference signal time difference / relative signal time difference

[266] - SINR : signal to interference plus noise ratio)

[267] - SNR : signal to noise ratio

[268] - SRS : sounding reference signal

[269] - SS : synchronization signal

[270] - SSB : synchronization signal block

[271] - SS/PBCH : synchronization signal/physical broadcast channel

[272] - TA : timing advance / time advance

[273] - TDOA (TDoA) : timing difference of arrival

[274] - TOA (ToA) : time of arrival

[275] - TRP : transmission and reception point (TP : transmission point)

[276] - UTDOA (UTDoA) : uplink time difference of arrival

[277] T} kgt A Al o Eol] T gk Aol A, 7] %] =2 RRH (remote radio head), eNB,
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=914
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[

3r7]

6.1.2.3 Resource allocation for uplink transmission with configured grant
When PUSCH resource allocation is semi-slatically configured by higher layer parameler
configuredGrantConfig in BWP-UplinkDedicated information element, and the PUSCH
transmission corresponding o a configured grant, the following higher laver parameters are

applied in the transmission:
- For Type | PUSCH transmissions with a configured grant. the following parameters are given in
configuredGrantConfig unless mentioned otherwise:

- For the determination of the PUSCH repetition type, if the higher layer parameler pusch-
RepTypelndicator i rre-ConfiguredUplinkGrent is configured and set to 'pusch-RepTypeB',
PUSCH repetition type B 1s applied; otherwise, PUSCH repetition type A is apphied;

- For PUSCH repetition type A, the selection of the time domam resource allocation table follows
the rules for DCI format §_0 on UE specific search space, as defined in Clanse 6.1.2.1.1.

- For PUSCH repetition type B, the selection of the tune domain resource allocation table is as
follows:

- W pusch-RepTypelndicatorDCI-0-1 in pusch-Config is configured and set to ‘pusch-
RepTypeB', pusch-TimeDomainResourcedliocationListDCI-0-1 1w pusch-Config 1s used;

- Otherwise, pusch-TimeDomainResourcedllocationListDCI-0-2 in pusch-Config is used.

- It is not expected that pusch-RepTypelndicator in rre-ConfiguredUplinkGrant 1s configured
with pusch-RepTypeB when none of pusch-Rep TypelndicarorDCI-0-1 and pusch-
RepTvpelndicatorDCI-0-2 1 pusch-Config 1s set to ‘pusch-RepTypeB”.

- The higher layer parameter iimeDomaindllocation value m provides a row index nr+1 pointing to
the determined time domain resource allocation table, where the start symbol and length are
determined following the procedure defined in Clause 6.1.2.1;

- Frequency domain resource allocation 1s defermined by the N L3B bits n the higher layer
parameter frequencvDomainAllocation, forming a bit sequence fi5, ., fi, fo, where fy is the
LSB, according to the procedure in Clause 6.1.2.2 and NV 13 determined as the size of frequency
domain resource assignment field in DCI format 61 for a given resource allocation type
indicated by resourcedllocation, except if uselnterlacePUCCH-PUSCH in BWP-
UplinkDedicated 1s configured, in which case uplink type 2 resource allocation is used wherein
the UE interprets the LSB bits in the higher layer parameter frequencyDomaindllocation as for
the frequency domam resource assignment field of DCI O 1 according to the procedure in Clause
6.1.223;

- The Lises 1s provided by higher layer parameter mesAndTBS,;

- Number of DM-RS CDM groups, DM-RS ports, SRS resource indication and DM-RS sequence
mitialization are determined as in Clause 7.3.1.1.2 of [5, TS 38.212], and the antenna port value,
the bit value for DM-RS sequence mnitialization, precoding information and number of layers,
SRS resource indicator are provided by antennaPori, dmrs-Seqlnitialization,
precodingAndNumberOfLavers, and srs-Resourcelndicator respectively;

- When frequency hopping 1s enabled, the frequency offset between two frequency hops can be
configured by higher laver parameter frequencyHoppingOffset.

- For Type 2 PUSCH ansmissions with a configured grant: the resource allocation follows the
higher layer configuration according to [10, TS 383211, and UL grant received on the DCL

- The PUSCH repetition type and the time domain resource allocation table are determined by the
PUSCH repetition type and the time domain resource allocation table associated with the UL
grant received on the DICIL, respectively, as defined in Clause 6.1.2.1.
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For PUSCH transmissions with a Type 1 or Type 2 configured grant, the number of (nominal)
repetitions K to be applied to the transmitted fransport bloek is provided by the indexed row in the
time domain resocurce allocation table if numberOfRepstitions is present in the table; otherwise K
is provided by the higher layer configured parameters repK.
The UE shall not transmit anything on the resources configured by configuredGrantConfig if the
higher layers did not deliver a transport block to transmit on the resources allocated for uplink
transmission without grant,
A setof allowed periodicities P are defined in [12, TS 38.3311. The higher layer parameter cg-n
rofSiots, provides the number of consecutive slots allocated within a configured grant peri
od. The higher layer parameter cg-nrofPUSCH-InSiot provides the number of consecutive
PUSCH allocations within a slot, where the first PUSCH allocation follows the higher layer
parameter timeDomainAliocation for Type 1 PUSCH transmission or
the higher laver configuration according to [10, TS 38.321], and UL grant received onthe DCI for
Type 2 PUSCH fransmissions, and the remaining PUSCH allocations have the same lengt
h and PUSCH mapping type, and are appended following the previous allocations without
any gaps. The same combination of start symbol and length and PUSCH mapping fype r
epeals over the consecutively allocated slots.
Foroperation with shared spectrum channel access where a UE is performing uplink transmission
with configured grants in contiguous OFDM symbols on all resource blocks of an RB set, for the
first such UL transmission the UE determines a duration of a cyclic prefix extension Tex 10 be
applied for fransmission according to [4, TS 38.211] where the index for A; 4, TS 38.2111is

chosen randomly from a set of values configured by higher layers according to the following rule:
- Ifthe first such UL transmission is within a channel occupancy initiated by the gNB {defined in
Clause 4 of {16, TS 37.213]), the set of values 1s determined by cg-StartingFullBW-InsideCOT,

- otherwise, the set of values s determined by cg-StartinglF il BW-Outside COT.

For operation with shared spectrum channel access where a UE is performing uplink transmission
with configured grants in contiguous OFDM symbols on fewer than all resource blocks of an RB
set, for the first such UL fransmission the UE determines a duration of a cyclic prefix extension

Test 1o be applied for transmission according to [4, TS 38.211] according to the following rule;
- If the first such UL transmission is withina channel occupancy initiated by the gNB (defined in
Clause 4 of [16, TS 37.213]), the index for A; [4, TS 38211} is eyual to cg-Starting PurtioIBW-
Inside COT

- otherwise, the mdex for 4; [4, TS 38211} s equal to cg-StartingPartial BW-Outside COT.

8.1.2.3.1 Transport Block repetition for uplink fransmissions of PUSCH repetition Typ
e A with a configured grant

The procedures described in this clause apply to PUSCH transmissions of PUSCH repetition Type
Awith-a Type 1 or Type 2 configured grant.

The higher layer parameter repK-RV defines the redundancy version pattern o be applied fo the
repetitions. Iif cg-RetransmissionTimer is provided, the redundancy version for uplink transmission
with a configured grant is determined by the UE. If the parameter repK-RV is not provided in the
configuredGrantConfig and cg-RetransmissionTimer is not provided, the redundancy version for
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uplink transmissions with a configured grant shall be set to 0. If the parameter repK-RV is provided
in the configuredGraniConfig and cg-ReltransmissionTimer is not provided, for the nth
transmission occasion among K repetitions, n=1, 2, ..., K, it is associated with (mod(n-1,4)+1)¥
value in the configured RV sequence. If a configured grant configuration is configured with
startingFromRV0 set to 'off’, the initial transmission of a transport block may only start at the first
transmission occasion of the K repetitions. Otherwise, the initial transmission of a transport block
may start at

- the first transmission occaston of the K repetitions if the configured RV sequence is {0,2,3,13,

- any of the transmission occasions of the K repetitions that are associated with RV=0 if the

configured RV sequence 15 {0,3,0,3},
- any of the transmission occasions of the K repetitions if the configured RV sequence 1s {0,0,0,0},
except the last transmission occasion when K=8.
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the
last fransmission occasion among the K repetitions within the period P, or from the starting symbol
of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI
format0_0, 0_1 or 0_2, whicheveris reached first. In addition, the UE shall terminate the repetition
of a transport block in a PUSCH transmission if the UE receives a DCI format 0_1 with DFI flag
provided and setto '1', and if in this DCI the UE detects ACK for the HARQ process corresponding
to that transport block.
The UE is not expected to be configured with the time duration for the transmission of K repetitions
larger than the time duration derived by the periodicity P. If the UE determines that, for a
transmission occasion, the number of symbols available for the PUSCH transmission in a slot is
smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission
occasion.
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, the UE
shall repeat the TB across the K consecutive slots applying the same symbol allocation in each
slot, except if the UE is provided with higher layer parameters cg-nrofSiots and cg-nrofPUSCH-
InSiot, in which case the UE repeats the TB in the repKearliest consecutive transmission
occasion candidates within the same configuratio
n. A Type 1 or Type 2 PUSCH transmission with a configured grant in a slot is omitted according
to the conditions in Clause 9, Clause 11.1 and Clause 11.2A of [6, TS38.213].

8.1.2.3.2 Transport Block repetition for uplink transmissions of PUSCH repetition Typ
e B with a configured grant
The procedures described in this Clause apply to PUSCH transmissions of PUSCH repetition ty
pe B with a Type 1 or Type 2 configured grant.
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the nominal repetitions and
the actual repetitions are determined according to the procedures for PUSCH repetition Type B
defined in Clause 6.1.2.1. The higher layer configured parameters repK-RV defines the
redundancy version pattern to be applied to the repetitions. If the parameter repK-RV is not
provided in the configuredGrantConfig, the redundancy version for each actual repetition with a
configured grant shall be set to 0. Otherwise, for the nth transmission occasion among all the
actual repetitions (including the actual repetilions that are omitted) of the K nominal repetitions, it
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is associated with (mod(n-1,4)+1)"" value in the configured RV sequence. If a configured grant
configuration is configured with startingFromR V0 set to 'off', the initial transmission of a transport
block may only start at the first fransmission occasion of the actual repetitions. Otherwise, the
initial transmission of a transport block may start at
- the first transmission occasion of the actual repetitions if the configured RV sequence 1s {0,2,3,1},
- any of the transmission occasions of the actual repetitions that are associated with RV=0 if the
configured RV sequence is {0,3,0,3},

- any of the transmission occasions of the actual repetitions if the configured RV sequence is
{0,0,0,0}, except the actual repetitions within the last nominal repetition when K>§.

For any RV sequence, the repetitions shall be terminated after transmitting K nominal repetitions,
or at the last transmission occasion among the K nominal repetitions within the period P, or from
the starting symbol of a repetition that overlaps with a PUSCH with the same HARQ process
scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first. The UE is not expected io
be configured with the time duration for the transmission of K nominal repetitions larger than the
time duration derived by the periodicity P.

lin 38.321]
58.2 Uplink

There are two types of tfransmission without dynamic grant;
- configured grant Type | where an uplink grant is provided by RRC, and stored as configured uplink
grant;

- configured grant Type 2 where an uplink grant is provided by PDCCH, and stored or cleared as
configured uplink grant based on L1 signalling mdicating configured uplink grant activation or
deactivation.

Type 1 and Type 2 are configured by RRC per Serving Cell and per BWP. Multiple configurations
can be active simultaneously in the same BWP. For Type 2, activation and deactivation are
independent among the Serving Cells. For the same BWP, the MAC entity can be configured with
both Type 1 and Type 2.
RRC configures the following parameters when the configured grant Type 1 is configured:

- ¢s-RNTI: CS-RNTI for retransmission;

- periodicity: periodicity of the configured grant Type 1;

- fimeDomainOffset: Offset of a resource with respect to SFN = fimeReferenceSFN m time domain;

- timeDomainAllocation: Allocation of configured uplink grant in ttime domain which contains
startSymbolAndLength (1.e. SLIV in TS 38.214 [7]) or startSvmbol (i.e. Sin TS 38.214 [7]);

- wroftiARQ-Processes: the number of HARQ processes for configured grant;

- harg-ProcID-Offset. offset of HARQ process for configured grant for operation with shared
spectrum channel access;

- harg-ProcID-Offser2: offset of HARQ process for configured grant;

- timeReferenceSFN: SFN used for determination of the offset of a resource in time domain. The UE
uses the closest SFN with the indicated number preceding the reception of the configured grant
configuration.
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RRC configures the following parameters when the configured grant Type 2 is configured:
- es-RNTI: CS-RN'TI for activation, deactivation, and retransmission;

- periodicity: periodicity of the configured grant Type 2;

- nrofHARQ-Processes: the number of HARQ processes for configured grant;

- harg-ProcID-Offset: offset of HARQ process for configured grant for operation with shared
spectrum chamnel access;

- harg-ProclID-OffserZ: offset of IARQ process for configured grant.

RRC configures the following parameters when retransmissions on configured uplink grant is

configured:
- cg-Retransmissionlimer: the duration after a configured grant (re)transmission of a HARQ process
when the UL shall not autonomously retransmit that HARQ process.

Upon configuration of a configured grant Type 1 for a Serving Cell by upper layers, the MAC entity

shall:
1>store the uplink grant provided by upper layers as a configured uplink grant for the indicated
Serving Cell,

1>1nitialise or re-initialise the configured uplink grant to start m the symbol according o
timeDomainQOffset, timeReferenceSI'N, and S (derived from SLIV or provided by startSymbol as
specified in 1S 38.214 [7]), and to reoccur with periodiciry.

After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider
sequentially that the N (N >= 0) uplink grant occurs in the symbol for which:

[(SFN x numberOfSlotsPerFrame » numberOfSymbolsPerSlot) + (slot number in the frame x

numberOfSymbolsPerSlof) + symbol number in the slot] =
(timeReferenceSFN x numberOfSiotsPerFrame x numberOfSymbolsPerSiot +
timeDomainOffset x numberOfSymbolsPerSlot + S + N x periodicity) modulo (1024 x
numberOfSlotsPerFrame x numberOfSymbolsPerSlof).

After an uplink grant is configured for a configured grant Type 2, the MAC entity shall consider
sequentially that the N (N >= 0) uplink grant occurs in the symbol for which:

[(SFN x numberOfSlotsPerfFrame x numberOfSymbolsPerSlof) + (slot number in the frame x

numberOfSymbolsPerSiot) + symbol number in the slot] =
[(SFNstarttime ¥ numberOfSlotsPerFrame x numberOfSymbolsPerSiot + slotstart time %
numberOfSymbolsPerSlot + symbolstart ime) + N x petiodicity] modulo (1024 x
numberOfSlotsPerFrame x numberOfSymbolsPerSlof).

where SFNstart tme, SlOlstart ime, and symbolsart ime are the SFN, slot, and symbol, respectively, of
the first transmission opportunity of PUSCH where the configured uplink grant was (re-)initialised.
if cg-nrofPUSCH-InSiot or cg-nrofSiots is configured for a configured grant Type 1 or Type 2, the
MAC entity shall consider the uplink grants occur in those additional PUSCH allocations as
specified in clause 6.1.2.3 of TS 38.214 [7].

NOTE: In case of unaligned SFN across carriers in a cell group, the SFN of the concerned Serving

Cell 1s used to calculate the occurrences of configured uplink grants.

When the configured uplink grant is released by upper layers, all the corresponding configurations
shall be released and all corresponding uplink grants shall be cleared.
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The MAC entity shall:
I>if at least one configured uplink grant confirmation has been triggered and not cancelled; and

1>1f the MAC entity has UL resources allocated for new transmission:

2>if, in this MAC entity, at least one configured uplink grant is configured by

configuredGrantConfigToAddModList:
3> nstruct the Multiplexing and Assembly procedure to generate a Multiple Entry Configured

Grant Confirmation MAC CE as defined m clause 6.1.3.31.

2>else:
3>instruct the Multiplexing and Assembly procedure to generate a Configured Grant
Confirmation MAC CE as defined in clause 6.1.3.7.

2> cancel the triggered configured uplink grant confirmation.
For a configured grant Type 2, the MAC entity shall clear the configured uplink grant(s)
immediately after first transmission of Configured Grant Confirmation MAC CE or Multiple Entry
Configured Grant Confirmation MAC CE which confirms the configured uplink grant deactivation.

Retransmissions use:
- repetition of configured uplink grants; or

- received uplink grants addressed to CS-RNTT; or

- configured uplink grants with cg-RetransmissionTimer configured.

-
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[378]
[379]
[380]

[381]

O w2 HE LMF 2/5E = 7| A5 02 Y ¥ = tE LPP WA A 2/HE+=
low layer signaling ©. = th A = 4= o}, I T} & W2 o 22 T} oFsh A Al of Eof
w2y, 714 08 B PUSCH A o] A4 ¥ a1, & PUSCH A 541
ol Ao MG 52 & lsto] 9 574 ghol Jo™, Buja glod Aty =
wAlo] 9l& 4 T

-t = PRS

o & Eo, &-TIWM= PRS 9] Aol tfgh =ol= 8 & Fx
18]

i

% 9lek.

Agreements:

+ The network can signhal predefined PRS configurations to the UE and the UE can
select one {o request. FFS if the UE can request a configuration with different
parameters and exactly which parameters are flexible.

o Define a new LPP assistance data IE which can contain a set of possible on-
demand DL-PRS configurations, where each on-demand DL-PRS configuration
has an associated identifier.

s This new LPP assistance data IE can be included in an LPP Provide Assistance
Data message and/or a new posSIB.

¢ The procedure(s) for on-demand DL-PRS should support at least the following
functionality (up to RAN3 what is in NRPPa vs. OAM, efc.):

v Providing the requested on-demand DL-PRS configuration information
from an LMF fo the gNB (e.g., explicit parameter or identifier of a
predefined DL-PRS configuration), and confirmation of the request by the
gNB

v Provision of (possible/allowed) on-demand DL-PRS configurations that the
gNB can support from a gNB 1o an LMF

v" TRP capability transfer (e.g., whether the RAN node supports the
reconfiguration of DL-PRS, etc.)

o 5501, £-El W DLPRS £ 911 sehv] el o] 21225 7h 409 5
oM, £9% AT vk

o]
AR =
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[382] [3%9]
Agreement:

[383]

[384]

[385]

[386]

[387]

¢ For potential signaling of one or more parameters (such signaling is not yet agreed)
for both UE- and LMF- initiated on-demand DL PRS request, consider at least the
following (all parameters will not necessarily be supported and all parameters may
not be apphcable to both UE-initiated and LMF-initiated on-demand DL PRS request)

Start/end time of DL PRS transmission

DL PRS resource bandwidth

DL-PRS resource set IDs

DL PRS resource IDs

DL PRS transmission periodicity and offset

DL PRS resource repetition factor

Number of DL PRS symbols per DL PRS resource

DL PRS muting patterns

DL PRS QCL information

‘IO Number of TRPs

11.Number of PRS resources per PRS resource set

12.Number frequency layers or frequency layer indicator

13.Beam directions

14.Combsize, start PRB, Point A of DL PRS

15.ON/OFF indicator of the DL PRS

FFS additional parameters indicated for UE and/or LMF initiated on-demand DL P
RS request

Z|EA 08, L-TW= PRS & Foto] AdE o e g HE BE
ol B & F3alo] Ad s = PRS Aol AMEH = BE gelv| g7t s E 5
o]

E}“P ¥ = e, dA g ~EH 2/23 A A A} (ON/OFF indicator) 2}
T e Aoty A4 PRSE] 45 7® P& (muting pattern) S 53l PRS
AH10] B3 24 3018 571 A5 32 D 3 ONOFF A 4 A7F 57
PRS ;(}OJ JIE = 1_517@ ;(}sgj 2161— D]/U:L— Ezq TRP & g/vl‘ }L— 74
ojul e Aol B S5} 252 5 glck. gelA, A seh e}
ofm g 7] 52 A A5] Ae sheb] el 14 § 33| & Wa ol gk

S-vl9= PRS & 91 @ sheh] el sk Balstol, 9] 5 31 9= 2793 A A4}
Eﬂmmﬂﬂﬂ”ﬂifﬂﬂﬂZﬁpﬁg%%@ng;%&ia%ﬁ%
oulal: Aolgtd Fd sela 5 5 9

T=9] ¥ 31 203= ON/OFF A| A 2t qq s}od, oﬂw sl el 7} oW 7] S
SEEMELEENERREEE S B R

clol, £-vRls PRS o #3274 B Yz o7l o @ =e)vh
1 a8t 4=tk 54 Halo A, 7[E SH Hae gl AA T4 AR uE A
oY Mo TRl Folo] 54 HaE 7 X o tiste] =olEH Havt
AT ®EoE A A ZHAE ete] AMEH = Bal 4 WA Y <= (reporting
enhancement mechanism) ©] & Y&} 7] -] W= PRS Az}l A-8&HT}H, 19}
Ta9 g g Al 2 tlul = PRS 2 Alol] whio] 7] A Fol| Al Aaet 5

o]
AR
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[388]

[389]

[390]

[391]
[392]

[393]

[394]

[395]

32l o &&=, CG(configured grant)-based PUSCH7} 574 K alof] =] HtlHA,
2] gk} 2 i}a-ﬂ AR R RE -t = PRS &% Alol] &7 Rke
T UTH -t = PRS o Eg 7 Hol thste], oW =] AE S F 3
Eg A tigk WA X7} A B el A Ao o §F =2o] Al H Qs 4 )
o & £9¢], RRC signaling & &3 7d= A 2/%:= PUCCH, MAC-CE low
layer signaling S &3l 3@ QR 7} e % =old a7kt

Z-TWEPRS 84 Al 4 2o} A H RIS Ay = slo] awd

s prs o) E 719 distel, ol @ £ AU Folol 21
oh 3k w21 A wbﬂoﬂ A A wold et gl

o B So], A WA =ojyl Y& ¥ 10E F2T 5 ).
[3%10]
Agreement:

M-sample (1<=M=4) PRS processing corresponding to measurements performed within M 1
nstances of the DL PRS resource set on a PRS resource, subject to UE capability, is bene

ficial from a RANI perspective for latency reduction.
+ One sample corresponds to one mstance
¢ Send an LS to RAN4 informing that

o M-sample (1<=M=<4) measurements corresponding to measurements performed within
M (1==M=4) mstances of the DL PRS resource set on a PRS resource are beneficial for
reduction of measurement latency from RANI pomt of view.

o RAN4 is requested to check the feasibility of measurements performed within M
(1<=M=4) mstances of the DL PRS resource set and identify the mmpact on
requirements/side condition.

s RANI to further study at least the following aspects for allowing M-sample (1<=M<4) PRS
processing

o Details of UE capability

o Signaling details, e.g., to indicate whether measurement 1s based on one or more

samples
Whether the PRS sample processing time 1s defined and the relation with (N, T).
= Note: This may have RAN4 dependency

O

W2 LMFE 5o thgh Eﬂ Alel] sl 7] soll gk 2| ot 5 del=
o7t ok v At o ® B E 59 W 3%
&% 59 (common capability) & H.315 5= glT}. o] o, whiko]
(buffering capability) ¢l ©]&=3%F A 2] 5= (N,T) ol A, TN X~ E
(post processing time) ©] ™, N (duration of DL PRS symbols) 2| #ko| ¥-g o] = H
A EAE AP A7 A HEHA H) =, ddo] =4 g of sl H 49
AMECl M 35, L2E A AR Z& AAE 58 A WA Had
Ha7t

o] 4 Halo] Q7%= A ALY FUHASHH, TAE TR A
AZPa 22 QAR o5 A A eld davt ATk
U&Eo], o] A& et A A9E ntgd o2 A7 FAEH = A2 7|&E
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] A wo] ek 5] AshE 5= 9o} upehA], LMFE A7) vt i
THE st A g5t AR = ANk A o] 2 (normal case) 2F, o] 9Fi= EEE
A =3

[396]

[397]

| A4 8785 = A A AR Al o] 2/A1 2] Q. (specific use case (or
18 7 83T A% oA 54 Bare] gk 8 AL S

=

AR7FEsAd Ed Havt gl

A o & ¥ 11 EE ¥ 127 Zo|,LMF= 9 X ARE o4 v = i
A7l ARE HERZ QYA A/ S9] We B33 35 IE & 531
kol A 2d/x A3 4= 9l

1]

-- ASN1START

NR-DL-TDOA-RequestLocationinformation-r16 ::= SEQUENCE {
nr-DL-PRS-RstdMeasurementinfoRequest-r16 ENUMERATED { true }

OPTIONAL,-- Need ON

nr-RequestedMeasurements-r18 BIT STRING { prsrsrpReq (0) } (SIZE(1..8)),
nr-AssistanceAvailability-r16 BOOLEAN,
nr-DL-TDOA-ReportConfig-r16 NR-DL-TDOA-ReportConfig-r16
OPTIONAL, -- Need ON
additionalPaths-r16 ENUMERATED {requested} OPTIONAL, -
- Need ON
reducedsample-r17 ENUMERATED { requested } or

{SIZE(1..4)} OPTIONAL, — Need ON
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[398] [3%12]
CommonlEsRequestlocationinformation ;= SEQUENCE {
locationInformationType LocationlnformationType,
triggeredReporting TriggeredReportingCriteria  OPTIONAL, -
Cond ECID
periodicalReporting PeriodicalReportingCriteria OPTIONAL,
-- Need ON
additionallnformation Additionalinformation OPTIONAL,
-- Need ON
qos QoS OPTIONAL, --Need ON
environment Environment OPTIONAL, -
Need ON
locationCoordinateTypes LocationCoordinateTypes OPTIONAL, -
Need ON
velocityTypes VelocityTypes OPTIONAL, --Need ON
reducedsample-ri7 ENUMERATED { requested } or

[399]

[400]

[401]
[402]

[403]
[404]

{SIZE(1..4)} OPTIONAL, -- Need ON

messageSizelimitNB-r14 MessageSizelimitNB-r14 OPTIONAL
- Need ON
1L
I

segmentationinfo-r14 Segmentationinfo-ri4 OPTIONAL -~ Need ON

gt

g sES a3ste] A w U HAE = AHEE A o] 2 (normal case) €,
ol shiz ML R Al Zulel A 27 ¥ TH 8 ARE Aol 22/ A el S (specific
use case (or scenario)) 91 i QA& = JEF whiol A =4 H 1] T 3k
LA A HF AR Ee/AG €

LMF 7} o] ] Zol & A58 $otol 54 455 nasts
AS, BE AN A 2% 92 Ak ool g, gg
a5 vk

d $1A] A Bl o g & IE (information element)

- %—‘H W A S} IE (o] & 591, NR-DL-TDOA-ProvideLocationInformation,
NR-DL-AoD-ProvideLocationInformation,
NR-Multi-RTT-ProvideLocationlnformation, etc.)

MG £ ZF= (with MG) PRS S 3 T 5 A A 7| M

A A4S 918 MG Hell A o] PRS 545 aLedste], 13 o] A 4E = Jlt)

23

)
Olt

],

Abato]
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[405] [3%£13]
Agreement:

[406]

[407]

[408]

[409]

[410]

[411]

RAN1 to further study at least the following aspects for MG enhancement with rega
rds to MG requesting and configuration/activation/triggering for the purpose of latenc

y reduction for positioning:
s Preconfiguration of multiple MGs
s Triggering/activation of MG(s) with lower layer signalings (DC! or DL MAC CE)
» Request of MG(s) with lower layer signaling by the UE to the gNB
¢ Reguest/determination of MG(s) by LMF indication o the gNB/UE

Note: The combination of the above items is possible.

= 9], PUCCH-based 2/%= MAC-CE based ¢} - 3}9] layer signaling

ol &
S WS S8kl MG 24 3 th 54 Aol i 23 EYE 4 A4
SR, g ATs T A 1EY Bt ZEAA/EH AZE Aol BIE 9]
A Sl a&4d o Ak whebA, MGell thd 27 3 24 3HE lower

layer mgnahngoi’._ﬂ‘?L 3h= Flo] X9 =Hol| A upzkA sk 4= 9)

tl 2o, 54 23 WA A] (LPP message) &= 7] A =r0] &A] & 0}7] ) - o]]
AT 24 A AA L Fehol oAl Fu AL & F gon), 54
B a7} g3 oy Aol A=A ol Fo) o H & = ek o] S i,
Do A 7[R Fo g AFAEY QS AL /| AT A A S

|EL R UL IHNES AFshs 4ol 8% 5 3t} o] 23 F-22 #|dd
S A AA] A o] F a3t Qi) o]l & S AsH] A H e oA R =
CG-based PUSCH7} 9J-& 5= 2 G-based PUSCH®?| 4 -%-, ~A|&H 27 ¥

.C
gloll, A1l Sdol A o] 52 o7& 4= Sl

TRE 28 %= AR
A B NS 98], CG-based PUSCH 7} 1] & =

AA FHAE ST

]i CG-based PUSCH7} &4 H.a1o] AFgE v e}, 7] A 5-& o] == 1] g
¥ PUSCH At & B-3to] 54 Bavt dady =4 & = gl& vk ol &
71 8 shite] oA A= 719l S Aol gk 4719 low layer signaling-2
7 Bz 2 3tol] thd v g] A H PUSCH AH el o F ghA] 3}
o

OHTI el FUJ.,
Q‘L

o o 4= St OJ@ PMG o] % m ] *é?ﬁ-ﬂ PUSCH

X}%oﬂﬁ % g Haro gk s=4lel ZIthd 5= At o] ¢F o], CG-based
PUSCH7} &9 730l 2| ¥ b, low layer 31gna11ng (54 i Y/
A3 E 9 gh o] EH 9] 7|54 9 % (functionality intention) 2] of] 1] 2] A ¥
PUSCH A&l ol th&t 248} 7] 5 & 54 =3 eh, 7] 4] =< A 2] PUSCH
v aol ek A7 sl A 5= ATk

CG-based PUSCH7} =9 =74 (with MG) ©ll A 1 ¥}, low layer signaling
(54 B H/Es A3 E 9lsh & vy A4 E PUSCH Aol o gk 2h 4] 3}
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[412]
[413]

[414]

[415]
[416]

[417]

[418]

715 QA T = glofof gt}

MG = ZF#] ¢F1= (without MG) PRS A 7} 7ed ¥

ez 16 oA, b 54 o] ¥ =] &2 A5
ZIHE A &= = vk 18, MGE 3185t PRSE
oA deol 7t E A sty wfitel ol el g A E &l A S
Z7do] 3% 14 9} 2ol =¥k
[ 14)

Agreement.
« Further study the following options (with the same numerology) to support PRS
measurement without MGs for latency reduction in Rel-17
o Option 1: The PRS is from the serving cell and UE measurement is inside the
active DL BWP
o Option 2. The PRS can be from the serving cell and non-serving cell, and UE
measurement Is inside the active DL BWP
o Option 3. The PRS (from the serving cell or non-serving cell) used for UE
measurement may extend outside or be completely outside the active DL BWP
(including with potentially a different numerology)
o Note: RAN1 strives not {o increase the PRS measurement time compared with
Rel-16 MG-based measurement
+ The following aspects are FFS
o PRS processing pricritization window
o Mechanism to trigger UE DL PRS measurements and report
o UE/gNB assumptions on processing of DL PRS and other DL physical
channels / signals
o UE DL PRS processing capabilities
+ Note: Companies are encouraged to compare the latency benefits of introducing MG-
less PRS measurements over MG-based PRS measurements

Note: Depending on the comparison of latency benefits (and other considerations s
uch as complexity) between introducing MG-less PRS measurements and MG-based
PRS measurements, none/one/multiple of the above options should be adopted in
Rel-17.

MG gli= PRS 4 Al 45 <,

Al #19] A5, Az sl A EA7EE E]1E
AR AR Ay = PRSTHE SR 8] wi-o,
EFA B ATE AT =E T

A #20] A5, 54 #19 GRS Bekstr] El v=-A 1 Aol of g PRS
=29 5835 wk2lolt) vk BWPY EAAF A 8 A 2 tE BWP 9 AL
7}7<]J— Aow, o] whe} Fapa= FHol| A o] g-of thste] AR 4 o] DL-2H4 5}
BWP ¢} A3l (overlapped (interacted)) = 3F5>7} vl -$- 2FPA U E A 814 &8 4=

Aek. weEbA, s SRl FH #1ET U £ A58 d e o o H 3]
gHA| 7} A gk
A #32] 49, 5 4241] 8} (same numerology) 74 Foll A 34 #13} #22]
25 Bedvta B 5 dvh 3311/} S A A 54 Hol AlE A

o]
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[419]

[420]

[421]

[422]

[423]

[424]

[425]

[426]

[427]

[428]

[429]

[430]

M OhE 4o she] 7 9o 5 PRS B 2151 Bhis B2

o]
AR

A7F A=

i

MG $13= PRS =4 ol i3}, vhto] 24 DL BWP ¢ 5o 4] PRSZ
ST EE 5] gol= A wde Fu S v g Aol A% AF

S A F2 5 AT

A2 s S8k A9 whre A =4 o] AlFE A & o DL PRS
S 54T o= o detA 7] Wit EATE A S 9}3}

F7HH 22 MG /5l 233 §19] CG-based PUSCH= X1 S1 ol A] o] o]
A 7] ol MG 7F gl& 74 5-¢ll th 3l A & CG-based PUSCH H}% = 59

wtol] th kel MG 23 81 9] PRS measurement ©] &]-8€ A9 =9 =4
H o] ARg-E v 2] A ¥ PUSCH A& A A | 25 2hglo] & = Ut} o] &=
1A Foll Al Zd o] ik S =E ofy[ A1 4= 9t}

o & 50], & 18 & thA] FZeH, MG 7} A A ¥ %] &8 7 9~(without MG) 2]
CG-based PUSCH =91 4 H.i19] & o 4= qlt}. @do] PRS Z4 o A
/= o] Fo] MAC-CE 2/5= UCI®} -2 low layer signaling-& 7] A] =]
Adstar 54 Barol] A8 v g] A7 ¥ PUSCH AF¢l ol di gt A B E 317
Asstd, 71 A 52 sld AR E vtE o2 574 Hal HEo) AE-¥ &= PUSCH
A& Asreta v 32 & Faste] G F A7 s A E 7 9

CG-based PUSCH7} MG 7} A4 ¥ #] ¢F-& 74 9-(without MGH =9 574
R arel] 21 1 E A, low layer signaling (4 & 1, MAC CE 2/%+= UCDH & &3
vl 2] A4 ¥ PUSCH Aol o g A3 sl7 s e d a7t gl

fﬂ9 ekt Aol Eofl & Gd iy HES A =59 53 WS

3] UrEM Lol
2 Gt Ao Bl up2 gdo] F 2} Uy
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= =1 '% % %
521 E}%ﬁi AN S E Y ES A w9 2w S e
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o]
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t}okst A A o B0 wE F 2 1903, 2003, 2103 o] A, @ik 3fi) o] Ao =4
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of 7] 3}l &5 3k} o] /el A4 K I (measurement report) ©f T3 A H E
A o HEYT =i olE 418 4= gl

[432]

[433]

[434]

[435
[436
[437
[438

—t e e

[439]

[440]

[441]

574 Hatel] et R K4
ol FAld 5= gl

4R/ EE U ESA mE Bl A 4
Aol Wgell vwksto] AW ¥ o 8 4

O
ojier
1o 7
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Cc;)—i
AL
T ox
2 1o
r:\\g_[NI

= =]
%220 EAE A= g i AUSE TSRS A H AR}
A} %] (User Equipment, UE) Z/%=& 7 (¢ll: eNB H=5= gNB, =+ TP) 2/%E+
AR AW (£ LMF) o] AW, 5§k 219 & 8ok ol o] FAd o Ao
%= 225 #2354, A X = DSP(Digital Signal Processor)/V}©] =1 2 3 2 M| 4| (210)
2 RF(Radio Frequency) 5.5 (%4171, Transceiver)(235)& 233 5 Ut}
DSP/mfo] A & 3 2 Al 4 (210)1= &7 71(235)°) A 7|4 oz A4 x o
72712355 Alof g}, x| =, A A AL el whepA, A= #e
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tnlo] 2+(230), FEILH240), 223 71(245) B 1 ¥ vnle] 2250)2 t *3H st
T AT
53], =22 HIESAERE 24 vAAE s s A4 5 4171(235)
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[449]
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Sk Ao Eol 9o, D}m E= VA5 E= A A8 =, sk o] A(at least
one)2| &-4=417 ](Transcelver) st o] 4ol W E 2] (Memory); R 54171
H 2 2] o} A ¥ sl o] Akl 3 2 M| A (Processor) & E$HE 4= ) W Fg] =
st} o] o] LR A A 7L 8] 2 FAE UL F sk
4 @ & (instructions)= A A& 4= Ut}

oju, 7] @ L= V] A5 H= 9 x| A vl EEHH ;

St} o] o] LR A L V] St o] o] W B & Egtet s A E
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TAZIE EgetA] ar g7] sht ol e SV el A s
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= A MY 9/EE LMF 2/EE 5YE
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kol 9 B4l AR 9o Bt o] ko] LR A=, FUIH R HAH He
PUSCH (physical uplink shared channel) A} &2} ¥+ ¥ PUSCH 24 4 X 54,

SFu} o] /2] PRS (positioning reference signal) < =21, /7] &1t ©]/d-2] PRS &=
BhL; o] ko] PRS A Hai= A7) &Fut o] 4] PRS AF & E 38k St o]
PRS A 3 5 8yt o] Aol 7] 23to] =4l 3 7] &t o] 2] PRS o]
71z38le] 549 sl o] /el 54 H A (measurement report) ©f] THE A H E
SAl etes A 5 v
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PRS Ah¢1-& £ edh= 3}4 ol 4ol PRS A9 78 5 ) o] Aol 7] Za}ol
S A A7) Bt ol el PRS o] thEF SO R St o] o] 54 Bl

= A=
;% AgE 4 gle,

3
[¢]
o
w
=
[¢]
3
[¢]
=
a
g}
@]
=1
°
fu)
&
o
il
_1
urd



WO 2023/014203 PCT/KR2022/011760
[451] ohekst Ao S0 w2, A7) sl o] ke 4 Hare o gk A H = A
59 PUSCH AAE = ﬂﬂr o] 49| PUSCH A ol A =41= 4= gl
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[460] %@ Al =]l 4 7171,
:LL—x:]!_ St oA 7A, = A AHE V1=, 56
NR(NeW RAT), LTE(Long Term Evolution))-£- O] 6}04 ENS 35t 77 =
ojul st FA/FA/5G 71712 XA 5= Qo) o] &= A §HE = A

A 7] 7%= 2 5(100a), XHZE(100b-1, 100b-2), XR(eXtended Reality) 7] 7] (100c),
%ol 7] 7](Hand-held device)(100d), 7} (100e), IoT(Internet of Thing) 717](100f),
A 71/ B (40005 £35S = St o & 5o, AFE 4 B2 7150l 7ale
A, A Z6§ A, AL FA S TS U A e :ITE gt = ¢l

o] 7| A, ZF5F& UAV(Unmanned Aerial Vehicle)(ol], =#)& ¥ 313 4= 1t} XR
7171+ AR(Augmented Reality)/VR(Virtual Reality)/MR(Mixed Reality) 71 7] &

3 315, HMD(Head-Mounted Device), 2HFell -1-H] ¥l HUD(Head-Up Display),
A H A, AvtEE A, dofel & tntol 2~ 7HA 7171, B A"
Abol Y A (signage), AH&F, 24t 52 A= 8= = vk F o 7171+
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[461]

[462]

[463]
[464]
[465]

[466]

stst 5= Qlth ToT 71 7]4= A, ~ntENEH %
= HERAE FA77ER 74 5 )

T2 7171 A 7T A E A =22 F2sE 425 gl
A 7171(100a~1000)+= 7] A1 =7(200)= 53] U ES = 2} AN
A 7] 71(100a~100f) )| = Al(Artificial Intelligence) 7] & o] 4852 4~ ] o,
A 7171(100a~100f) &= Y E 9 F(300)= =531 AL A8 (400)9} 1249 4= )
) E 9 F1(300)+= 3G Y E Y =, 4G(<], LTE) Y E Y 2 B3+ 5G(<], NR) Y EH =
& olgsto A= & Ak A 7171(100a~1000)+=

1512000/ E %42/_(300),—3 T ME FANE FE YA VA S ER AE

SHA] ka1 A3 F4l(e.g. Aol =% A F 4l (sidelink communication)) & %=
AT} o & =0, AFFE(100b-1, 100b-2)-2 A H F-2l(e.g. V2V(Vehicle to
Vehicle)/V2X(Vehicle to everything) communication)< & = 1T} B3 [oT

2171¢ell, AA)E B ToT 7171, AA) = o2 4 71 7](100a~1000) 2} 2 7
FTAE & 4 9k

21 7171(100a~100£)/71 A1 57(200), 71 A =5(200)/71 A =7(200) Kkl = 54
/AZ(150a, 150b, 150c)©] o] H & = At} A7 A, F4 SA/AZE >
BHaFe 21 B-21(150a) 3 Alo] =3 =1 EA1(150b)(FE3=, D2D E-4), 7] *
150c)(e.g. relay, IAB(Integrated Access Backhaul)@} -2 T} 4 gF 41
(], 5G NR)S %3f o] 2 5= gt} T4 EA21/914(150a, 150b, 150c)
of NN A=/ 7171, 7 A =3 VA& AR FA NS
LA E B9, 54 B2/ A (150a, 150b, 150c) v} k3t
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[467]

[468]

W A A (102)3 F52171(106)2 E3 A2 AW/ 2 F3EehE T4
NEE FAEH A2 AR/ANT AT A 2R d2 AR E v 2] (104)0)
ek 4= Aok W e (104)= ZEAM102)S A€ 4= 9,

SR AA(102)¢] F2ta BA 3 ke AR E A A ¢ Qi) o & Eof,

W 28] (104) ZRAA(102)00 o8] Ao ¥z ZRA2E F AR Ex AR E
Falst AL, kst Ao ol whE A 75, A}, Aok, B 2= E
THEES s At HE EES }:?}8 L aTEYe] 3EE A As 4
AT o714, EEE2A A (102)2} vﬂ;a(lo@: T B 7] 4(el, LTE
TS AAR T ZR/E 2/ o] AR Ak F52171(106)=
ZEAA (1029 AAE %lJ_ GIRBECIPAR) C&Eﬂu}(lo B2 BN ASE

QR A S AT F5A71(106)= F417] RS AV 293

z
Zz
o

AR

T AT SR 7](106) = RF(Radlo Frequency) % 2} <85 4= gl o}, o} o3t

A E A Fu 7171 B4l 25/ 278 v g 5 o)

2 54 7171200) st o] 4] 3 & A A (202), 3HLF o] AFo] H B2 (204)E

3}111 F7HH 0 & st ol ko F417](206) /= Bt VOA

(208>E O 23k o= vk Z 2 A (202)5= M 22 (204) H/HE=
171206) & AlofstH, o}k sk A Aol &l W& A, 7] 5, A}, AlSH U

T A EARES TR s AE AT dE 5

W(zozn H 52)(204) ol AEE A ste] A3 AR/ANEE DS H,

1712065 S8l A3 AR/ E Edshs FAASE Aed 4 91

§F, T2 A M (202)1= F7A71(2060)F B2l A4 AE/ANTE Lok 74

NEE 5 H, A4 5 A% AR E 9L 4HE ua(zozgoﬂ

A7 eh 4= LTk, vl 2. 2] (204)3 LA 202)9F 1A E 5 9L,

TR A (202)¢] FAHH HEAE ES ARE AGD 5 U o E E01,

H 2.2](204)3= ZR2AA(202)0] o3l Ao ¥ = ZrAAE T AW B HTE

AL, vhge Ao Bl whE A, Ve, A, A, WY B/ F

THEEE s AT HEES i?&o}% X ESO] AEE AGT 5

At o 71A, 222 A (202) 9 # .2](204)+= 741 S 71 (ell, LTE, NR)=
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ZRAIA (102, 202)° o8l FAE 7 k. o & 501, skt o] e

32 A|A (102, 202)+= BFL o] /g2l ﬁl%—(oﬂ,PHY MAC, RLC, PDCP, RRC,

SDAP®} & 7154 AlS)s a8 = vt st o] o] R A4 (102, 202)7=

¥ o

>,
>,

A

=

M

p 4 I oo
N

4 i
>

g o [H # opy r_.‘Z ke
{‘

K
[
K

-

|k

Y 2

;
u

HU



57

WO 2023/014203 PCT/KR2022/011760

[469]

[470]

[471]

thekgt AA o ol & AY, 715, Al A, WY 2/ %3} T EE
DU(Protocol Data Unit) % /J_ = o} ©]/d-2] SDU(Service Data
Uni)E AT 7 Ao} sfvt o] 9] SLE A A (102, 202)= T A A] o =l
w2 A 7], Ab, AlQE WY W/ 52 SA B el v A A,
AR, dloly e ARE AT 5 At sty o]/ ZE A4 (102, 202)+=
kgt AAfol| Eol) W& 75, A A}, Aok m/r/p:‘ Wi ol wet PDU, SDU,
A A, A o] G B, Hlo] B H= AR E E3tsh= Ala(d], wlo] 2= 2 5)E
A ske], st o)l F4=4171(106, 206)°1 A 1%% &= 3t} Bt o] 4]
32 2 A4 (102, 202) = Bk o] 4] F2171(106, 206) 2Bl Al 5 (4,
Hlo] ~ = A 3)E FAlS 47 QoL vpaFsh A Ao 5ol & d, 715, A4},
Ak, Wy B/ = F 2 A Eol W) PDU, SDU, WA 4], Ao A B, Ho] H
EEARE 5T 53

3t} o] 42 4?_11]/\1(102 202)= ZNEZ Y, vfol AR A EF ], nlo] A&
Efﬁ‘ﬂ"ﬁ = rpol A= AFEE A 5 At sk o] 4o Ef*’-—‘ﬂ"i(lo2
202)+= o], Bollof, AZE o], = o5 23] &l 7HE 7 A
A o=, 0}‘/} ]/‘c}/] ASIC(Application Specific Integrated Circuit), 3} ]/‘c}/]
DSP(Digital Signal Processor), 3} ©] /2] DSPD(Digital Signal Processing Device),
SFi} o] /d-9] PLD(Programmable Logic Device) &= 3} ©]/d-2] FPGA(Field
Programmable Gate Arrays)”} 51} 0] /d-2] 3Z 2 M4 (102, 202)°l] E &= 5= )t}
Tkt A Al Eol & A, 75, Ak Al WY R/ S5 A EES
Ao = AZES O E AlGato] T 7 oL, oo B AT E o=
Ya, 4375 & 2@t E TdE E}E} Fek Ao Eoll W& A,
7]‘— ;Gx]. Aok M Hégl/gt_ F2F 1_,* 6§O}Ei/\47<45],ﬂ o.]ttb

T

Sz E Qo= st o] o] R AA (102, 202)011 SEFFE AL, Bft o] 4o

B.2](104, 20400 #]7g ¥ o] 3hut o] ko] 2 A4 (102, 202)¢] 9] 3l TFE F

c}, thokal A Ao ol ks A 7] %, A}, Aok, vhE d/rm= =2

A EEE 7= Y E o (instruction, §1 2~ E 8] A1) L/ = el o] 2]

o] iz AZES S ARt FeE 5 9

Skt ol 4] v 2.2](104, 204)%= Sk ol Aol 32 A4 (102, 202)5) A A

,CHeEsE dEf o] vl B, AT, wAA], R, LRI, S5 AA] H/ELE

st = ik, 3hu o] Ake] W W.2](104, 204)3= ROM, RAM, EPROM,
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[472]

[473]

[474]

AA

2,202)9 A€ 4= a1, FA Ji%— %?*@ =B
1*04 2 A A(102, 202)%= s o] g2l $57417](106,

JoN Al AbEA} Hlol B, Alo] AR = T4 ANEE

S ATt W&, Shuf o] o] R AA (102, 202)+= Bt 0] /42
2171106, 206) 7} 3F L) o] 2] o} & x| ZE] ALG-A) o] B, Alo] G B
= FARNSE FAEES Aol st 4= Q). g, Fhu o] 2] F2417](106,
206)+= a1t o] /g2l S| LF(108, 208) 2k A 5= SlaL, sk o] 44
F52171(106, 206)3= 3 o] /2] QFE|I (108, 208)E F-38l Tt A A] o Eol
w2 Ay, 7] e, Ak, Aok W 2/ T2 AR oA AT E = AReA)
dlolE, Alo] A, T4 A 5/ad 5& $5Ast s dgE 5= o) thekst
AA e Eol A, 3 o] 4Fe] Qe U= H579] E2] ete|yo]l A, H579] =7
SHElLR(el, SEEl Y 2 E)A = vk, shut o] o] &A1 7]1(106, 206)= Al
ARE2) HlolE, Alo] AH, 74 A &/Ad T8 sk o] o] ZREAIA 102,
202)5 o] &3t A glstr] A&, Al A AN E/Al Y G2 RF IS Al T o)A
Hlo] 2~ = A5 = WS (Convert) & = AT}, 8kt o] 2] &4171(106, 206) =
shif o] ko] LR A4 (102, 202)F ©]-&ato] A2l | A&} tlolH, Alo] R,
FAANT/AE & Aol M= 2 F A RFHE MG = Jgks &= gt} o] &
ko], st o] el F=4171(106, 206)1= (oFE 2 L) QA # ol B B/EL=

=

gE & 733 2= 9

= T MX-T.
thekgt A Ao Eol] ih 21, afut o] o] W E g (o], 104 B+= 204)= A X &
i ZRaRES AR S gom, AY AN E B Zeadse A
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, 7371 Bt ol g W B e)l 2FE 75 5 Al (operably) 14 ¥ = sl o] 49
StLte] ZEAMA E sto] 7 T AA o E e A5 WE T3 ES
T EE o4 A

E}Ook st A Aol Eoll w2, A58 575 ¢Hreadable) #] - (storage)
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[475]
[476]

[477]

[478]

[479]

ZRAAMR L] F thekst AN o5 i TFASY E TE5L S E R
& 4= 9t
chekst AAjd Eo] A2y = T4 77 SH& o
5252 thekdt A Ao Sl 85 = T4 779 U o & bt F4
71715= Ab&-oll /A v] 2= o] e} okt 63 B2 T = rh(E 23 7).
258 Fzehd, 54 7171100, 2000 5 242 FA4 7] 7](100, 200)01]
)-S5, t}okst Lé\_(element), A l"i*(cornponent) Y /- (unit), H/EE =
Y& (module)® T4 E 5= AT} ol & £, 74 7]171(100, 200)+= Z41(110),

Al o] (120), ¥ =2 H(130) & '7l:7]' (14005 23 F vk FAE= F4
3 2(112) 2 FFAA7N(E)114)s 28T 5 . od & 59, T4 I =2112)E
5 249] B} ol Ake] SR A A (102,202) /= BFL} o] Ao W K #](104,204) &
FEFS U ol E =0, FAVIEN114)= = 249 Sfut o] 4o
F4171(106,206) R/HE= 3Ft o] 4F2] <FE|14(108,208)2 23 = St
Ao (120)= ZA142(110), ¥ 22 5(130) 2 =7} 3&(140)9} A7 Ao
AZAE T T 717] 2] ARk F S Ao g}, o & , Ao 7-(120)+=

W 2 2] (130)0 AdE T2 a/mey %‘/ZJEOH 7| Rtsto] 54 7171 9
A7V A7 A A & 2ha Aol g 5= ATk gk, Al o] - (120)+= W 28] 7(130)°]
AdE ARE AR (110)= &3 ﬂT(Oﬂ, 02 S 7I7hE FAAAA
A H ol 25 B3l AEst A, TAF110)E -3l (e, & S4]
ZI7HENFH T4/ e ol 25 B3l FAlE AR E v =2 7(130)9
A 4e = ok

F7F 2 42040)= A 71719 F5ol whet theFst Al A E = ) ol B
=], F7F 2 420140)= 39 FuiE E, =5 51/0 unit), -5 F 2
AFHE T Aok shE 28T 5 Q) ol 2 A ghE = A& oYX RE, A
71 713= 2% 23, 100a), A 23, 100b-1, 100b-2), XR 7] 7] (% 23, 100c), &t}
7171(% 23, 100d), 7FA (X 23, 100e), IoT 7] 7]1(% 23, 100f), Y] A & Hr4-g vt
SR W AR G b AX] MTC 44|, o5 4], #FH = XL;(](EEL z8
A2, ®Bob A, 71337 AA], AL A B]/7] 7] (5 23, 400), 7] A S5 23, 200),
HEN A =8 59 JejE 7dE o vt 74 7] 7] = AR&-oll/A 8] 2~of u}e}
ol 7FsatAY n AR Lo ALgE 4= ok

T 2590 4] F-4 7] 71(100, 200) W1 9] thekdt @ 4 AR Gyl Z/El= R ELS
AAZE 4 B H o] 25 T3l 4 AAEHAL, Aoji d77 % AR 110)E

T FAeE Oﬂﬁ% 9ot d & Sof, T4 717](100, 200) W ol A
A 01 2(120)2F EA11(110)= %éj,o_;cz oA E 1, Ao} - (120)2F A1 7 (e,
130, 140)-& E-21 ¥ (110)§ Tl FAAoR Addd 4 Qo) Egh A Y]
200) el 4 8 *, AR, TR, REE BEL S o) A o 2gE
T AUk A E , Ao 3 (120)3= 8L} o)t LR A Ho R A" ¢
AT) A E 59, XﬂoiT(UO)L FA Ao} ZEA A, o EE] A ol A
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32 2 A A (Application processor), ECU(Electronic Control Unit), ~Z 2|3 ] €]
SERAMA, W R Ao TRAAM Zo F3tor FAE 5 Yt v E g2
] 2. 2] %-(130) = RAM(Random Access Memory), DRAM(Dynamic RAM),
ROM(Read Only Memory), 3 2 A ¥ = 2] (flash memory), $] 4] ] 2 2] (volatile
memory), H]-3] 24 1] 2. 2] (non-volatile memory) 2/ o] 9] 3o =2
T4 = Sl
[480] ola}, k2259 -4 ofof] tfj 3l L& Frxsho] B} ApA| 8] A gk
[481] vhekst Ao 5ol A8y = Frir]7] o
[482] 526 WS AAlel Bl A8 = Fdl VIV E A F V1=
b E, AnkES) S, flofel S /)7 (al, AnkES A, 2nhE 22, Fol 8
AFE (A, =EE 5)a 282 57 3tk #0 7]17]:= MS(Mobile Station),
UT(user terminal), MSS(Mobile Subscriber Station), SS(Subscriber Station),
AMS(Advanced Mobile Station) %=+= WT(Wireless terminal) = X A & 4= ¢l
[483] =265 Fxsd, Tl 7171(100)%= eI UH-(108), F214H-(110), Al 01T(120),
w2 2] H-(130), ¥ & 17-(140a), Q1E] )| 0] 2~ (140b) F %%Eﬂb‘ﬂmo«:)é—
B = ok QFEI U (108)= A (110)9] AF-2 A 5= QT &
110~130/140a~14001“ 7}7} 5259 55 110~130/14091 o &gl
R(110)= B T4 V1Y), A AZET 25 (6], vlolE, o] A% )2
/‘J%‘ = dek Aol #(120)= Frol 7171(100) 2 A &5 Alof sk
et F2he G s = Atk Ao H-(120)= AP(Application Processor)& 3§}t
AT W E 2 (130)+= o 7171(100)9] 5ol B a3
[El/steful B/ 22 13/ 2/ 8 a A e = vk ek, vl 2o]7(130)3=
= o/ A E 55 11}5"“ At AAE (140a)L By
100)00 Al A& &8k, f/7A 3 3=, mE
o] 224-(140b)+= Froh 7171(100)9}F th& 9|7 71712
B 3| o] 2 (140b)+= & 7] 7] ok A2 97 vk
:]TJ.:E H]q O 01/%23 J.E)E 46‘}61— 01 %%23(140(5
T, Y AR/NZ, tolH, B/E= *}%XPETH dHH=AHEE
WY == 5= vk dE = (1400)= Fhel ek, vhol A & E, ARE A}
ﬂ*%ﬂ]Tﬂm®”4ﬂuwr’ﬂgucfgﬂﬁﬁf?%
dlolE 419 A9, &3 F(1400) = A S A2 HE e d
E(Oﬂ E] 1,*4 OH,OWVL HIU)E 56, g5 AR/ T =
CBAIR 110 MRl A gE AHASE
A NS E & FA 771l A A5 A8t
%42@1%&?“@t4§uﬂ7lwﬁf
A5, e T NS Qo] Au/se
3= vl 2] (130)0l A H,
FEj(ell, EAF A, v A HIY &, JEH=
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[486]

[487]

[488]

[489]

[490]

5 T8 A= of

E= Ag 3 AFES o A g
2, 712k, /491 8] 8l A (Aerial
Vehicle, AV), A4t o2 Fd = 5= git),

%278 FxetH, A = AE T8 AFEF(100)2 FEILHE(108),
EA13(110), A o] H(120), T-54(140a), A 35 (140b), A A (140c) 2 A&
F AT (140d) 5 EFHSE 5= AUt} HEHUE(108)= FAIF(110)9] 472 444
T ATH B35 110/130/140a~140d= ZF2F 5 259 55 110/130/14000 o -§-ght,

FAF110)= B2 2, 71 A 5 (eg. 714 =7, =W 7] 2] 51 (Road Side unit) §),
AB o o 7715 A& (e, HolE], Al A& 5H)E FFAE F Ak
Ao (12007 A = A8 73 2FE(100)9] 8. 48F& Al ofsto] thFst
22 e 4= ). Al o] H-(120)+= ECU(Electronic Control Unit) & X §+3t
AT & (140a)= AHF = AF& T3 ZFF(100)S X Aol A T8 81 A &
ATH TFEH(1402)= A7, =g, 99 E QL v, veola, 28 A2 5&
31 4 Tk AT R (140b) = A = 2 3 2100y Al 1S

-

T, #7422 e e e £ 5 ok Al F-(140c)= A
SE, = 2 AR AN A H T2 A8 ATk A4 (1400)=

IMU(inertial measurement unit) A4, =& A4, & A4 (wheel sensor), -5 Al A,
AL AA, T3 2] LA, 8l 4l A (heading sensor), 3£ 4] A X5 (position
module), 2FF A X /%1 AlA, v E 2] AA, A5 A, EFolo] A4, 2~E[o] ¥
WA, 25 A, G5 AA, 283 A4, 25 A, A2 ZAM A 52

Pk o= dvh 2 33 (140d)= T T A2 FrAlehs 7], o el B

¥ F

AF= AEZI Po| £ B AFo s 2= V%, il 425 v

s ® Faleh= Ve, BAA T AR AE o R PRE HA st

Ttz 7w TE TAE 7 3

A o2, FA(110)3= 2 B = FE A2 HolH, aE AR HolE 5&

e 5 AT AE T (140d)= E5H HolE & V| e g A& 553
oF Eefol] ZdE AT 5= Atk Alo](120)= Etol X =/l utet
= A 53 2F(100)0) A S PR E whef o] FEk e

(1402) 5 Ao & 4= Qluh(dl], &5/ ek 24), A& 8 =F 9
SAF(110)F= 97 A 2EEH A wE JE dolH & /57 H o R
5o, 9 Abgo 2R 9 aE JH dolHE §5% 5 gk Y
AE T8 ol A R-(1400)= A G H, 7 2 RS 25T ¢ Q.
Af T35 (140d)= M 2 B S5 vlo| B/ Kol v¥kete] A8 =3 A= e)
Edtold WS 7B = k. AN (110)= A 912, A8 8 A =,
sefoly E9ll Soll A A EE oIt MR AL ¢ vk o e = A
L= akE T AR " AR VlHksto], Al 715 58 ol &5t

12 ox )
Mo off off fu rx M
=
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[491]

[492] ] 5

AR, A A A, X}F/k &5 758 TS i} (Unmanned Aerial
Vehicle, UAV), Al (Artificial Intelligence) =&, =4, AR (Augmented Reality)
ZF*], VR (Virtual Reality) %] B2= 71 0] 9] 2] A% %] T 3

[493] o & Eof, ek 7| ¢1 o] @¢7] (PDA: Personal Digital A331stant), A&
=, 7191 B4 A 1] 2~ (PCS: Personal Communication Service) 3=, GSM(Global
System for Mobile) <=, WCDMA (Wideband CDMA) <, MBS (Mobile Broadband
System) =, 227} E (Smart) -?E T = dE 2= HE = (MM-MB: Multi
Mode-Multi Band) ©'&7] 54 < 3t}

4941 olV|A, e Eoldt ol BEA @uvlsh el ol wivle 4 e £
QA ol FEA wsle) A9l Fol wslel /15
S50 0 AE Y 14 o] HolE B4 )
Stk s, W RE ENIE Wl ]
AME A 28] D T E o] 552l Al 28l (e] & &1, CDMA(Code Division Multiple
Access) 2000 A] 2= 51, WCDMA(Wideband CDMA) A] 228l ‘)0l A B 25 =
S W] 2 .

[495] T= dide = EL pC, 3l =3 = PC (Hand-Held PC), Bl &3 PC (tablet PC),

& E g} (ultrabook), <9l ©] E PC (slate PC), U] A1 & W48 ¢+ 7], PMP
(portable multimedia player), Y| H] Al o] A, ¢ o] & & t]u}o] 2 (wearable device,
o & &0, A3 F27] (smartwatch), = 2 228 7] (smart glass), HMD (head

A,
o_]o

mounted display) & 5= AT} o & B0, mE2& Algto] Bl X ka1 A FEE
Aol o] &l v] st H] 6§Xﬂ°é = 2t} ol & o], HMDE W glof] 283l
Ao Hage ] o] A 4= ). o & 50, HMD+= VR == AR S & 87|
_,4 ¢H /\}_9.51

[496]  TRekEh A oﬂ~ | T8 E = F4 54 7142 LTE NR 2 6G ¥ 7F o} g}
A X e A4S ¢ gk NB-IoT (Narrowband Internet of Things) & ¥ 3F3t 5= At}
o], o] & & NB-IoT 7| &2 LPWAN (Low Power Wide Area Network) 7] %5 2]
Ay L 4= 931, LTE Cat (category) NB1 /%= LTE Cat NB2 52| Ao =2
TAE 7 Ao, e BA Y= A& ol FUHA S8
A A o5, vpafgk Aol &0 & A4 77 oM 7 E = A Al V=S

LTE-M 7|55 7|¥r e 2 BAl18 3 s == Jlvt. olu, & o &2, LTE-M 72
LPWAN 7]<=9] d ¥ 4 9131, eMTC (enhanced Machine Type Communication)
s g HA R EY 5 9t & £0],LTE-M 7|2 1) LTE CAT 0, 2)
LTE Cat M1, 3) LTE Cat M2, 4) LTE non—BL(non—Bandw1dth Limited), 5)
LTE-MTC, 6) LTE Machine Type Communication, /%= 7) LTE M 5 2] t} &3t
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:

Z Ao o - shub R TRE 5 o A& P FHEE AL
%S X

o o 5}

= A BN 7S A E S48 318§ %] T1H](ZigBee),
HF5 2 (Bluetooth) 2 #| A= 3 Al "(Low Power Wide Area Network,
LPWAN) T Z| o] of = st} & 318 5= glom, A< dl ol e v = 21
OME} A o] & ZigBee 7] % IEEE 802.15.4 5 ¢] v}t 748 7[dto =

&/4-319] Tl A" Z-Alel ¥ ¥ PAN(personal area networks)e A4 3+
o]ou:] tlorsl W= o 2 B2l 4= 9},

4971 ThEE AN EL Tekd SRS Fel TR S Ark o B Bol,
AA &2 =9 o], A 9 of(firmware), L E 9 o] = 1A ES] A3 Foll
ofs @ 5 gk,

[498]  ShEelofel ol 7@ o] A, ThpE A A o Bl whE WY & s i 1
o] /2] ASICs(application specific integrated circuits), DSPs(digital signal

12

]

ot
olft

processors), DSPDs(digital signal processing devices), PLDs(programmable logic
devices), FPGAs(field programmable gate arrays), 32 Z M| A, FE &, nfo] A2
Zege] vtolaE TRAA Sl o8 79 5 9l

499]  BAIL 23 Eslolo] ol ae] A%, cheka A Fol T e

o]/\]-oﬂ}\i AR E 7] e 458 535 & 2E, Az} = gk Fo

FHE 7dE 5 dn. A= 01,/\4‘5 [o] Sz v g] ol A7 of

LA sl TsE 37 W R 7] ZEAM W =

o] 5ol A 4= 3lom, o Ul A ThERE kol o8 7] E R A A 9}
]

—
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o
o2
i
é

!

(i,
_Q
[
o
Ifm
_‘L
o
—H
oE
. o
é
_L1
N o
o >
)
o,
o,

BN > od Ot o
o &

mi
o
P‘L
jﬂ
in)
0{1 0{1 019-‘
iy o AQ Hﬂ o2t
>,
>
2 r
O iy
%4
N
)
o,
o
=
=
R
1o
b 4
|t
(E
o
lo
in)
0%
&

2 %0 i g ot kg og

Mo go
o rlo
_H oXt
o?ﬂ _H
o oo
off K nin
4 o b

(2
in
.o,
s O

[501] t}ekatk | & thokdl B = 4 A AEo AL e 5= glr) okt
o

| 241, 3GPP(3rd Generation Partnership Project) £

(TR A B 7] T AR & A 28
ol e}, 4] R FAHE A 2 $EE BE V|4 Role] 4 8E -
Slek. Lo}k, A QHEE MY & 2375 )92 o] §5H= mmWave E 4]
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T4

81 1] A FA A 2w el A gl o] sto] == W ol QlofA,

0 2 dA¥ 52| PUSCH (physical uplink shared channel)
A1 &7} ¥ | PUSCH A4 4 H 574
SFi} o] /d-2] PRS (positioning reference signal) 2 =21, 7] sl o] /g9
PRS i 3ttt o]/ 9] PRS #H¢l 1= 7] 3kt o] 4] PRS AHl-&
E3Hz sk ol 4ol PRS A9l % 5 sk ol el 7] zsfe] a14;
371 st o] PRS ol 7] Z5to] d5H shf o] o] 4 B

71 7] A, 7] sk

3 1} o]+¢] PUSCH 7191
218 317] 9] 3F 84 3} (activation) A B 7T AF7| o] o] dlo] SAl v =,

H

1

drad2 A
371 843 4 E =, 47 B9 PUSCH AHL & 5 7] @443t A Rt
A E] = Al A o] 32| E4=9] PUSCH A1 & 5 N ¥ 4] PUSCH A4
Y= N A PUSCH A1 7Bl M A PUSCH AH & A 7] 3t o] €]
PUSCH A 0 & A8t ARE E 3381, N2 Ao, M &
ApA =<l .

[7d 73 3] Al 18l AdefA,
A}7] @do] RRC (radio access control) # 9 E] = (connected) 2Bl & ©f]
71 %31, 437 @43} 4 H = MAC (medium access control) CE (control
element) 5=+= UCI (uplink control information) & S} o] 4ol 7] Z 5} o]
ERARIIA
A}7] @iko] RRC Q1N E] B (inactive) 4 B BE+= RRC ©}o] & (idle)
AEf el 7] x5k, 7] 24 3} A B = PRACH (physical random access

o FAlE =, WL

g7 4] Al 1ol glofA,
MG (measurement gap) ©] B| A A H ol 7] x38}], 47| @438} B 7} A7)
chiol] o sto] FA1%] a1,

371 MG 7F A A Holl 7] z38}:

A}7] 8} o] 42l PRS = A7) MG Woll A =41 %] a1,

7] B AR E SR &,

271 s ol g2l S Hoarel o g A Bt FAalE g7 sl o] g ]
PUSCH A& A7) B9 PUSCH AL E = A7) MG o] 3o ¥4 a1
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[ 5]

[ 6]

(7478 7]

[ 8]

4% 9]

A7 MG o] £ A3 714 Q1718 Bt ol dhe] PUSCH A 131, 4,
A1 gl JofA,

MG (measurement gap) 7} 4 A & ol 7] Z38}o:

71 skt o] /42l PRS &= 471 MG Woll A 47415 a1,
471 s olabel 27 watol g A w418 4] st ol 4l
PUSCH A9 2: 47| #55=¢] PUSCH #Hl & < 7] MG |
B 243 AH e 39 Bl EF ) 7] Z35to] 24314
8t} o] %-2] PUSCH AH1 91, W,

A1 gl JofA,

MG (measurement gap) 7} 4 A & ol 7] Z38}o:

71 skt o] /42l PRS &= 471 MG Woll A 47415 a1,

271 shy o)Akl A Boarel] tigh A Bt 418 A7) sy o] Ake]
PUSCH A9 -2: 47| &5=2] PUSCH AHY & 5 AH7] MG ©] 3ol ¥38H5 a1
v 2] A A ZE 3 el 328 E = sk o] 49| PUSCH AR ST, W,

T4 B A 8o A B ARz Wl glojA,

131

%= A17] (transceiver);

A7 A7 9 AAH st o] el 32 MM (processor) & FE&Hela,
7] Bt o) de] R A A =

T718 o2 HA ¥ 52| PUSCH (physical uplink shared channel)

A 57 HPH PUSCH A4 AR 41

[}

-

L} o] /2] PRS (positioning reference signal) < 541, 47| 31} o] /<]
PRS <= 8l o] 3] PRS A9 5= 7] 8l o] 3] PRS A9l &
3 9b8li= &kt o] 2] PRS A A& 5 Bhu o] oll 71 Ete] 52415 3
271 stit o] 42] PRS ©fl 7| Z8ke] & 51 st o] e 54 Bl

371 st o] el 4 Kol Wﬁ XJE: ’37] E42] PUSCH #AH &
= 3 o] 4ke] PUSCH Al ol A 41 %] a1

371 st o] o] 54 ®oarel gt AR IF S E ] A, 7] e

o 24 W o] tja 47t 408 4] st ol kel PUSCH 2H1S
5F7] 918k 24 &) (activation) A B.7F 437] @hde o] slo] A E =,

~ R uE ox

ol oA,

A sl R =, A7) 5529 PUSCH AL & 5 7] &4 3 F =7t
¥3= A4 o] F 9] E429] PUSCH AHY1E & N WAl PUSCH AH¢)
IEi= N ¥4 PUSCH #H1#-H M | A PUSCH A& 471 shut o] 2]
PUSCH A9l 0 & A A5k G HE X383l N 2 AAAFo], M &
ApA el v

A 7 Gl 9lofA,

7

—_

oy ox 2 L > O

2
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[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

[7d -8 13]

A}7] @do] RRC (radio access control) # 9 E] = (connected) 2Bl & ©f]
71 %31, 437 @43} 4 H = MAC (medium access control) CE (control
element) 5=+= UCI (uplink control information) & S} o] 4ol 7] Z 5} o]
ERARIIA
A}7] @iko] RRC Q1N E] B (inactive) 4 B BE+= RRC ©}o] & (idle)
AEf el 7] x5k, 7] 24 3} A B = PRACH (physical random access
channel) o] 7] Z3}o] 215 =, T,
A1 gl JofA,
MG (measurement gap) ©] 8] 4451 e] 7] Z5}e], 7] 2415 4 57} 447]
whebol] ofsfo] F41 %] a1
A7 MG 7F A ol 7] 28t
271 3kt o] 4k2] PRS = 471 MG Woll A =41 5] a1,
| A3t R = SR o,

O

oy
N

7] Bt ol kel 24 wael o g 4w} 1
PUSCH 21 & 447 2529] PUSCH #1915 % 7] MG © g
47 MG ©] %5 A4 7H4 2159 stk ol ge] PUSCH 412, ¥
A 7 3ol o)A,

] S o199 ZLAA L 0|5 @ WA R ) el
EE A ol 2ol AHE T A F Shk ol Ha B 55
AR w
AR TN Z15 S5k S ) S0
T71AM o =2 HA ¥ 52| PUSCH (physical uplink shared channel)

A5 A PUSCH 24 AR $2;

SFL} o] /4d-2] PRS (positioning reference signal) 2 %21, /7] sl o] /g9
PRS = &F1} o] 42| PRS AHd HE3= ”7] 8l o] 4ol PRS A=
¥ 9Fek= skt o] 42l PRS X} A A 5 Bt o] ol 7] Z&sto] FAIE; B
271 Bkt o] %o PRS ] & &F o= shi) o] e A Bl

(measurement report) ol T g+ A B E 41, 5h= A2 E35s)a1,

71 skt oldel 574 Kol thit HHE = 47| 572 PUSCH A8l &
5 3t ©o]%] PUSCH ARl ol 4] =41 ¥ 5L,

371 st o] o] 4 Hoarel] gt AR IF A E ] A, ] e
o]l 54 Hiale] gt AR 7F AlE 7] skt o] /42 PUSCH AHd &

21 H3E7] 98k &4 3} (activation) Eﬂ- A %] =,

T ZA A 22"]o| A F 2k 7] A=l o] A,

%A1 7] (transceiver); 2

B SRl 719k AAE s o] ko] 222 A (processor) & EFFS}AL,

Z,:
kit o] ko] 2 2 A A=
=2 A7 ¥ 52| PUSCH (physical uplink shared channel)

a2
o
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A5 A PUSCH 24 AR $2;
SFL} o] /4d-2] PRS (positioning reference signal) 2 %21, /7] sl o] /g9
PRS = 3fL} o] %F2] PRS A 3= 7] 8l o] 4kl PRS A=
F9b8li= &ft o] 2] PRS A A& 5 Bhu o] doll 71k Ete] FAlE; 3
371 stit o] 4] PRS of] th gk F 2 & St o] ko] 578 Bl

[°d-7-3) 14]

[7d7-8F 15]

H
(measurement report) ol tgt AR E 2; sl HAH ¥ 51,
A7) stk o) ake] =4 Bt g A B = 4] B9 PUSCH AL =
= 3 o] 4ko] PUSCH Al ol A =21 5 az,
371 st olae] £74 Harel] ik AR IF SN E ] A, ] st
Aol 54 Bate] thg AR 7E FalE 4] skt o) 4he] PUSCH AHl &
21 5L7] Y 3k &4 3} (activation) A H7F 41 E =, 7] A =
T FA A 'O A F A sha= Aol lof A,
5

F71 B o) el LR AA 9f F A T sk AW a1, A s ol
71z38te] A47] skt o] gl 2 AA 7 F A a5 5k sty
o]/de] JA~EZ A (instruction) & #]435F= sl o] 49| W 2 g

SFi} o] /d-2] PRS (positioning reference signal) 2 =21, 7] sl o] /g9
PRS = 3t o]/ PRS A H== 7] 8ty o] /g2 PRS #14-&

3 8tek= st o] ko] PRS AH [ 3 5 st oAl 7] Zxeke] =41 2
71 skt o] 442l PRS ¢l 7] &8te] 54 shit o] o] 54 Hal

(measurement report) ol g+ AR E FA4; 5h= A2 E35s}a1,

A7) stk o) ake] =4 Bt g A B = 4] B9 PUSCH AL =

2
o]l 54 Hiale] tigt AR 7F FAE 7] skt o] /42 PUSCH AHd &
18351 7] et &4 3} (activation) A H.7F 7] x| of] o sho] FA1 5 =,

S o] AFe] SZE2 A A (processor) 7t & 2HE A 8L E 8F= Sl o] 4 9]
1~ E 2 A (instruction) & #]7&5}= H]-3] =4 (non-transitory)

3 2 M| A -5 715 vl A (processor-readable medium) ©l 1014, 437

o R

T718 o2 HA ¥ 52| PUSCH (physical uplink shared channel)

A 57 HPH PUSCH A4 AR 41

SFi} o] /d-2] PRS (positioning reference signal) 2 =21, 7] sl o] /g9
PRS = 3} ©]/2] PRS AH9] HE3= 7] 3Fut o] 2] PRS #AH &
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ez ok ol el pRS A4
71 st o] 2] PRS ol 7] 28t €5
(measurement report) o] T3+ A RE F41; 5= A& & ;}8}5_7
371 st o] el 54 Hoatol gk A K= V] B

= 3 o] Ake] PUSCH Aol A 441 5] a1,

371 st o] o] 54 ®oarel gt AR IF S E ] A, 7] e
o|Ate] =4 H o] thal AR I} A= A7 o] AFe] PUSCH A&
&l 7] %k 843} (activation) A B 71 441 ¥ =, H]-3] w4
= 2 A A - 7hs A

_ELEN
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