ITU-R

E PR BB &BBFA]

ITU-R P.1411-10 &N H
(08/2019)

300 MHzZE 100 GHzJi %3t Bl
EEREIIREBEERS
FNTT LA 2t PIAL R Fir FA Y

\
To R




ii ITU-R P.1411-10 &

(]

T HUEAE AT T BT fr LN S ST oLk il B o5 S 2, P28, AR Qdr bl ok it
W, ARG PR A T R F F T AR L A b A
TEL LA A0 AL AN B A B bt 5 B DX £ LB AE R 2 DA TE 2k FLIB AR A AR W S ALK SCRF T B

S

175

HRFERUBUGR (IPR)

ITU-RHIIPRELE IR TITU-RELSHRILF ATZ 5 1 (ITU-T/NITU-R/ISONECHIEFLHRERY - LHREFFA
FHT-4252 42 F) 75 B 040 7] 75 B 19 28 4% 1T M http://www.itu.int/ITU-R/go/patents/zh3k 15, 7EIAN AT 3REL (ITU-
T/NITU-R/ISO/IECIIB T RBURSLEFE ) MITU-RLFNUE 2536 E .

ITU-R RFEWF
(HATE 2625 94) http://www.itu.int/publ/R-REC/zh)

FY ]| Pr
BO T EfEIE

BR MTHIE . AFRRIHE sl AL R
BS RS (R ED

BT I# S CRRAD

F IE 5 Ml 55

M ¥z, TCEHENE. WARFAHE DRSS

P TP AR

RA VL 'S

RS BIKARG

S TR NS

SA 28 N AR

SF TR R oMb 55 ] 5 b 5% 2 e 8] (5 R S AN
SM B

SNG TR H I R4
TF NN EIEER=F By i -8 h)
\Y; T Y AR 5 ) 5t

LB ZITU-REZBUE 69 35 SUR AARIEITU-RE L5 2 35 R 692 5 T Ui

AT
20204, HWTL

© [ BrHLEE 2020
BT « ARG E bR B IER], A DAL TF B S A R AT AT 58 9


http://www.itu.int/ITU-R/go/patents/zh
http://www.itu.int/publ/R-REC/zh

ITU-R P.1411-10 X 1
ITU-R P.1411-10 &1

300 MHzZ100 GHZAZR i | Y I SR B E A o4k
A5 R MICL A H I HLRI BT A 1)
FERE BRI J5 45
(ITU-R 211/3 58
(1999-2001-2003-2005-2007-2009-2012-2013-2015-2017-20194F )

Vi H

AW AR 14795300 MHZz-100 GHzH R Ji [l b 7 ShE pR e AL 3 K95 R . 4206 T LU
R MEE (LoS) AARMLEE (NL0S) M8 N AR . @RV OHRE. fiE
IR 23 Az TR BN (1 2 AR T L 55 il B0 . AR IER S A I . AR IS IE T T
HeAVERIT o

R
FEARABRIFE . IIEY e . R RLIA BT R B I =AML SR

ESJNEEN S o R ek e oo

% & 3|
a) IEAERTIT RV Z B AR B CTARREE /N T km) B a3 N5 N 5
b) XA (RLAN) MITCLA I % R G0H 5 R = K 75K s

©) SR WA T 0 K B S 2R G 4R LS 3 A M R B R e M 5 LV

d) R R EAT A — b X A 2 P S B T R R X R g A st 2 4F %
A

€) A7 N SRR CRIARSZ 373 ) 5 X 40 46 28 8 LR 0 DA PR 2 380 LR il o
PERTY (EURP IR ML) M —LE VR4 TEAY
e

a) ITU-R P.1238% 1 F 2 {1t 7E300 MHZzZE 100 GHzAR K u [ P (1) = WAL & (045 e, EHLN
Xof ARG A 1) 2 N RN = A P S A AT 5

b) ITU-R P.1546 8 1 PR HEAE30 MHzE3 GHZAR R G E N, TAELEL kmATE K21 &
G L R s

c) ITU-R P.2040% 35155t i SUMA MR 14 R 25 M 0 o 28 AL R I Re i 32 HE 48
d) ITU-R P.2109% W #R @ SN A8 1) G A



2 ITU-R P.1411-10 X

#
B AR R4 BN V2 A TAEAE300 MHzA1100 GHz 8] (48 FE B =AM E 4 L R 4
AL IR BT S FH I

VE — ITU-RE FKWRC-19A [ I e LRI 5 e T AW PR, %R X g e T
JETEBI E AR

B AL

1 55

FER /N1 kmR B AR b A% 3% 32 252 i STV R (RIS, 1T AS 2 3 T 4 A 22 AR 1
SN AR RE M SE S, X0 RO K 2 RO R AR e A HL R A ST AU X . B8
2 % 2 AT B TP s T

A VA FE ISR AR BT W A AL IR BRAR B, Al SAE IR B A b R S AR AL A4
IIES JE . ALY A AR Gt 1 502

XTI AR R AR AR, RO E AT TR B A% Y i F) I 2 24 i 24 7 A IR 7 2 10
Ao MWEERIH AR, WA A2 RS ML L IR AN 2. (AL, FRATT 0 00 458 FH AR 3
“HUELT M CBuh27 R R AR D RN AL I A

2 TAESEA N X RB K 2

AV TR (A S BN TE 2 R AR R AR LI 5 0281 TR LB AR R S A 1Y
o, RIS MG BahZam ik OBATEERD LR BRI, 155
PSR (3R 525 FE N S SR A . BN AR et X3 A58, RO BEATIAE S T X A
KA, RGN 7 IXSRIAET . Nz R SRR AT IR Z AR AL, A A EE L
FERMRTREMITE DL, X B B 1 B ORI A 2 AR R A AL



ITU-R P.1411-10 B+ 3

#*1
HAR TAERIE — (£

28 HREI TR AL U5

Wi R | - RETRIR RS, KRR EE NS A R LT RS, S EURTIR bk

H #

— e PR EE R KR B AZ 23, FENLoSH A4 4 5 I BUM AL FR % A2

— R R FUR AL TR I B AR N SE FK) T RETE

— i XK B A 2 A AL I R O SO AR SN TR B 2
Wis

— BIESF ARSI

WlERER | - WA, RFRENILERA 2 R IS K I ETE

— U RS AN K AT e R T A% R dd AR K R

— RHER RO FIE AL TR BRI SE ) T RETE

— I IX N IR RS B 4R A T 0 S SR ) 22 M IR 1) S A R A

SRTTCZ I | — RS0 e T 3 1K T3 B n] RE T R THUIAT AN 132
IZBIX — RSN A B SO B A I R A
— EEMIFZIA R A SERVIN ) 223 SRS

(Gt — HEFIXZ M E B

— JEHOEE NI E G W TE 58
- HREA KENEHEY)

— WLBhZE i il A

2K - HERIEHE /N T
— MBS G
- ATRET KRR EY
— PLEERREA K

Xt B3 A5 25 FE SR AN RIS B — Bl N BB AR AT BER 755 DR G P Al B AT A
FHE R S IXPIRP LA, #2 Bl ) 5 5 BN [F] ) 22 5 B IR AL RO Z 02 IR KA . 32
Zoth TR R A MR T

=2
HAR TAEIRSE — BB BhHEE
WATRERE
7 ) Y33 ZEERF PR
(m/s)
W 2 A 1.5 B (T X HEES0 km/h (14 mis) A
W 2
WK Z IR X 1.5 50 km/h (14 m/s) A
K 15100 km/h (28 mifs)

et 1.5 40 km/h (11 m/s) A
EZ3) 1.5 80-100 km/h (22-28 m/s)




4 ITU-R P.1411-10 X

{5 1 5l 7 AL ) 2K RS B e T35 AR % T B SO T . 381 T
55 AT AR X R g AN X KA

#*3
MR R e Y
W B3 KRR 2 3= FHIE R M HL A B
T & 0.05-1 km Frabs iR 2 b, S B R S i e AT
e e YN A =1
AR X e 5 0.05-0.5km | frhb; T PHRTITEHEZ T
T 5 250 m FNE A (T RIEEZT)

GE:  “HEMXAEE " RAESH TR @A IHRE.

3 BRrR

31  EREEREX

EARBWA, RIEX =MEER s BRI, e DETLLE (LE 14
LD 5 2)RTLAFELF L EEE (L2) 5 PLA 3) 53kl F3ralkit LA N & & (L3) .
CEARE, WIEEMALE, ﬂ%iﬁ%ﬁﬁﬁﬂ%lﬁl%%, oA B fh e 6 n] DLE LoS Y
NLoS.

I BT X R RIS T W 1. 4—AHuh (A PSRN B, ma—
MGy (B C) T 3kifmEny, MMNE/NX 2 — Mg eE . BEn L2 LoS (A C)
g NLoS (A Z|B) . fuli AFI B ZAIPfE#G FELAE R LT 5. Y— M Gu (D) #
AEE R TN FESLE L, EEE, MR —NEuh (BB F) A7 T8 1 B X3R5 A i) =k 3 v
FERT,  AH R /N DX R — AN ol 8 B g IR . IR /N X R A, AR B A T sk
BWNTER . B GBI GREMTT S, A EEERS P iR A R E . B4 BARZ LoS

(B#|E) 8 NLoS (EZ|F) .

311 MIREMKAERE, JEME (NLoS)
K242 H s R AR EE A . (LR I BE S A-B) o J5 SCHPZIB I AR INLoS1 .




ITU-R P.1411-10 &iXH

K1
i X g R A 3RS T

P.1411-01

K2
NLoSUEHL F KIS $i5E X

STNISSTN2 R Z MRS . d

STN1F~~~~__;__;-~\ ' "" il k() et N
~— — T \\— -~ L —
~— ] T — ==

[
~~
—_ =
———— 1 =
. i

R SN

N |~
RN
Ahy AN N XX
hl v \‘ S —~~ - “Cs
N = -
/ e <= N X A
i << Ls §> oo Z| " -Qf """ f,
h,
T H i : >
1 1 | | I 1 : > WS-I:'}IZ :
R — — s s
h RS —\k " S i sy i b : i
N TR R o N = O S
. . . I
i ! !

i | RATIR [R53i5

N

TSR E X

— EENEK
——- RERIEK
---- JFEK

P.1411-02



6 ITU-R P.1411-10 X

AN AL IV = S=F
hr:  @EHYOFE&EE (m)
w: HIETEE (m)
: RV EEE (m)
0: HIXHF B BRI HE T (B
hi:  BEIIFRLEEE (m)
ho:  BER2FIRLSE (m)
P WEREAPE S AR K E (m)
d: BUi1E G2 IR .
ST HIAE R/NX 258, NLoSUS & B b R, HE T XMRZERS
X @SR BT R & . AT IS R LR 2 M2 B b RSB R3S $h . bR . {H

ﬁ,ﬁgﬁﬂwﬁﬁﬁﬂﬁ%EXﬁZiﬂéﬁEE‘J% Pl X BEAT i dr . NOERERIDFA—E 5 &Y

3.1.2 RENEIRSHIMERE, NLoS
B34 2 Y Y ) 25 A 3 X i B NLoS T it (LR IR BERRD-E) o J& ST izt il g
ANL0S2.

K3
NLoS2{EM KIS % e X

Wy STN2

XA L A N Z U -
Wi: BUSLITEN B HTE T (m)
W2 BT EN ERATE R E (m)
X1 Bl O RERE (m)
X2: B2 OMEE (m)
o EHARKME G .
NLOS2:4& £E 3 17 51 2 G S B2 ot A7 /N X SR i) T2 SRR AR 2R A, T AE 3 T 1G22 R SR
155 S DL o 2 AR IR X G X AN X o i E NLoS 215 L I BT A7 280 7 ZE R 30 6 o] [l i [X
[ —A —4E .



ITU-R P.1411-10 B+ 7

3.1.3 MFE (LoS) ¥4

K1 1 1EA-C. D-FAIB-Emt 2 LoSTR MBI 7. IXELIM [ LoSEs A5 n] LLAE FH AR R )
B

32  BEREXR

ot 358 X A AR s b R T S T s B AN [R) SR Y R B o RS R A S AT A A R A e
hEE, Hhas Pl FER:
- Y LE R
- REA BRI R 248 5% P S S v
- HEYIE R

e g tmMmE. MEfEmaERENN1E22 mPIEH. mbtEHE
(R 20 R 1210 me R 2 K B 1 v RS P B S B 1 2 mEE 2t

LI RS PR B, U MR R B B (50 mig4r ) o MR ERE &
P (BT W, RBXE) AT i S B\ e R IX Se ik &5 . nloR X s H s i
[ 430 ) ) B A R T 3K R AT T A A

4 EAAE R FEIR Y

X 3 X HR () R AR A — e ] F I P S B I B . X AR R ] F TR R 3t i i
A — R B . MIN AL IR TS AR § 3P U 1 e o AR ) 2R AL IR B vk T AR 1K)
VB, UIUHF. SHFFIEHF (2K o T UHFAL 3B AT K AL 376 06 200K A [A] AR
TEUHFATZR Y H N 25 FE LoSFINLOSTE o TR KIEAEFE PG FE LS. BLANKT Ja — AT 3 [
PN I 25075 FE AR SRR 43 Bk 45 0 5 B 50

41  HERA T REERE

411 —RSpHEE

A etk S s 5 OE T RS R S sl A T R T LR B R R E RIS .
SERAALRIFE IR AL LU T iR

Ly(d, f) = 10alogyo(d) + B + 10ylog,,(f) dB 1)
WA MERZE (dB) FIE P EiitEL &,

Horpe

R G iAW G w2 (8] ) =4 B4R CK)
TAEMR (GHz)

SEAAL AT ARG 0 55 B S A Ok R HL

5 R IRFEAMAAE AR OC R KL

FEA AL B ARG A HG 005 AR A 2R R L

< ™ R T &



8 ITU-R P.1411-10 X

XF FNLOSIH T 5y = A AT AR E B X SRR 2 O B, AR T 28 (A B A AL i 4 FE Lrs Y
TR A AL IR AT 1010g,0(10%14 + 1) (dB), FHAARLEA EADAiN(u, o) HIBEHL
A, w=Ly(d,f)— Lps, Lps = 201log;,(4 x 10°mdf /c), cre ik, BN KD,

FH 380 A0 508 XA I T B A S 2 SR CnE 1 rD-F) FEERLEE CimE 1
FID-E) MIHEFAE, Wk4.

%4
KT ETEE R B A RFE R
PR T HREYE MEE (LoS) /
(GHz) €3 HERE e ey | 4| Pl Y | @
Wi E R,
0.8-73 5-660 TR 255 LoS 212 | 29.2 | 2.11 | 5.06
RIX
0.8-38 30-715 W s R NLoS 4.00 | 10.2 | 2.36 | 7.60
10-73 30-250 ﬁmfﬁ%@m/ NLoS 5.06 | -4.68 | 2.02 | 9.33
KB IX
0.8-73 30-170 JEEIX NLoS 3.01 | 18.8 | 2.07 | 3.07

412 MEE (LoS) WEMAIZHukER
B T B4R WE L ARIC. DAIFEBFIEZ [A] [ B& 1% o
UHF 4 #%

FEUHFSERTE,  HHITU-R P34V A RE FRIFEAS AL S 458 1T b P SRR AT — AN 3R
AR, LR R F R g

20 log ,, a4 $F d<R,
Rop
Liosi = pr + 2)
40 log,, a4 X$F o d>R,y,
Ryp

H Ry AT M, HiE FAHE:

_4hyh,

Y

HAUER K (m) o ARSI XU 28T [ R Hh e B R R il | .

Ry ®3)



ITU-R P.1411-10 B+ 9

lﬁ.'fu EKJJ:E?”LLOS,U Hﬂ Tﬁé{ﬁ\ﬂj :

25 log a $F d<R,
Rbp
Liosw = Lpp +20 + 4)
40 log ,,, i Xt d> Rop
Rbp

Lopre AEFT AL R AR, € M-

52
201log g aehe
L)

ER R AR N0 dB. TEAR@)H, A TR R BT 2.5, AR B A
SRR

e B s A AL i A E 2, TE Liosm B R 2045 H

()

pr =

20 log .| 9~ W d<R,
R,y
Liosm =Ly +6+ (6)
40 log, | -3 WHF d>R
R,,

1515 GHz #9SHF 4% 4%

FESHF, B4R I Ry B L0 Tk, 8 B A2 JE R 5 i A7 R0 ey 5 L 1M Rs 52 i3 B
o BB Rep AT T AL

Rbp =4 (hl — hS)}ShZ — hS) (7)

Horhe 2 HHTE B 0 240 R0 B B 1P AT 38 IX R B 70 Gn ]l A ROE % = BE . hs
R T8 B A2 IR B . REAFR6Y H FIhSEE H T H R A2 [ A, 4 35 AT B A PR
RS 46 E o TR VAL B0 N T B ZE A PR 75 N10-20%, B AT S FEIE O LR 0.2-1%. N
N 9% 2 DU 45 1 5 78 5 0M0.1-0.5%, B AT 5 A IE 1 LR AL F0.001%. 8 #9527 m, ELFEH
1856 mTE I {HIE



10 ITU-R P.1411-10 X
%5
EBEESREh (CRRE)
hs
iz by (m)
(GHz) (m)
h2= 2.7 h2= 1.6
4 1.3 2
3.35
8 1.6 @)
4 1.6 @)
8.45
8 1.6 @)
4 1.4 @)
15.75
8 (6 @)
Q) PraEH1Lkm.
@) IS
%6
EBRMAERREL (RRE)
hs
S hy (m)
(GHz) (m)
h2= 2.7 h2: 1.6
23t 4 0.59 0.23
' 8 1) (1)
64t 4 @) 0.43
' 8 @) (1)
1575 4 3] 0.74
' 8 @) (1)

@) oA HUI A
@ HraEH 1 km,

2y, hy > hoitf,  SHFEBLAIEA L At i) L~ ST MUE T A (2) M1 (4 185,
prHﬂ—Fﬁé/ﬁ\Hj:

pr =

}\‘2
2°'°gl°{8n(h1—hs)<h2—hs)H ©
BT, s < hathy < hH R AHERT AT, SRR (d <Ry, SEAAEH
e UM I R RG24 ORI BT, (0645 e 006 2 5 U
Hd >R, FT LR A R G

S

d
Lios 1 =Ls+30logyg (R_j 9)



ITU-R P.1411-10 B+ 11

2d 2Rsf, AL BSR4

LLOS,U = LS + 20 + 30 |Og 10 (Rij (10)

S

FEAALHFELE XN

A
LS = 20 |Og 10[27[RSJ (11)
AR (9 B (11 PRIEIAL A E 20 m.
WA, E b g
LLoS,m = LS +6+30 |Og 10 [RiJ (12)
S

Kok 6945

MR ZIE10 GHzLA B, A (3) 4T AR B Ropizs 28 8 ik 7 1) B K /N [X 242
(500 m) . XELEMREEZAT A BT 4R . [RIL, R B A R i A
H2)1.9-2. 2% F FIREAE R AT H 2 18] A

XFFE M RL, RS S—IH AL NG .

dB (13)

rain

L. =L, +10nlog,, di + Lt L
0

Hn AR, dNGIIRG I MEEE, L, NS % B dMREAE R
Feo X TLUKEIZSH R Edo, BRI H H 7 AL #Lo=20 logiof —28, HHATfLAMHZNHAL, Lgast
Lraines FI KA B R 38 B 806k, ] 43 48 A ITU-R P.676 I TU-R P.530 X it B AFH .

BRI ARSI TR T .

=7
BERPUERE & RS AMIRFE R
i FIRBPIREE () AL FER
(GH2) R N
KT RE B R n
28 Wi R A 30 10 2.21
WK Z R 30 10 2.06
60 WK E 2R 15.4 15.4 1.9




12 ITU-R P.1411-10 X

4.1.3 JEMBE (NLoS) HE/ikizHis=
1 DEZ 8] A A T IXFHETE .
4131 800&2 000 MHZBZ 6 H

X PR R IR T T FE AINLoS215 T 1 5, 05 SR TE A8 X i3 fi AL R AT 5 A0 B gt
B (HEB .

LnLosz = ~10l0g (107510 + 107/10) dB (14)
For:
Le:  HRUE SR SO A E -
Ly =20 l0g1g (X1 + Xp) + X1 Xo ) +20 log 10(@] dB (15)
AW, A
>N E':l:
f(o) = % dB (16)
o3
HA10.6 <a [rad] <m.
La: R GE XHIATHSHFE:
L, =10 log 10[x1x2 (X, + xz)]+ 2D, - 0.1(90 - a@j +20 log 10(47”) dB (17)
T

D, = (ﬂj{arctan(ﬁj + arctan(ﬁj - E} dB (18)
27 Wy Wy 2

4132 2%38GHZIERTEE

S53.1.2°7 rh ik B4 A A JE o=/ 2 RINL oS 215 T A% F AR Y 26k T2 22 38GHZ A 22 ¥ [l F4)
mEERAE, HAhy hy <hy, HwolcKoN10 m (BANATIED o FEAMLHFERE T 70 w0
7y DIAAFE X IAINLOS X 5. 473 A HFE X 45 A S LoSHETIE 1 2 #E 2 D91 m) s SE A deorner /i
iﬁ]\NLOS?ﬁfﬁo *%%?J’Eﬁ% (Lcorner) %ﬁ%%ﬁdcomerﬁﬁ%ig‘]Bﬁt]ﬂﬁﬁzo NLoSIX@M'ﬁ??%ﬁ%?E
X2 AN, FFEH N RESE (B) o MSREIR AT i SR f 28 . 3@ A T 3 PR
Hixas xefwe, FTHR QB 5 M XSk DA A SR AR ARSI FE (Lntos2)  Oxe>wa/2 + 1)

Lntos2 = Lios + ke + Lat (19)
LCOrner

L = Ioglo(l"'dcorner
I-corner Xy > W1/2 +1+d corner

) logao(X —Wi/2)  Wi/2+1< Xy <Wy/2+1+d gy (20)



ITU-R P.1411-10 B+ 13

10B log 10()( XLt % j Xy > Wy /2 +1+ degpmer

1+ W /2 +deomer (21)

att =
0 Xo W /2 +1+dcomer

BEAbLos 2 X1 (> 20 m)if LoSHTiE b AL ke, FHCTHE L4127 . fE AR
(20)4, LeomerfEIR T EE H A20dB, 1E(FEIAEF A30dB . deornerfE PR AL H1 430 m.

R (20 A, BE5 (L Bl R Bl AL T30 s DU A R e
B, P=6 . Fom @R ESHE T (20 hRTRIRE, AT S O R IR R,
MIBHRAE 7 FEN (22) BEATVREL . DR R TR e B 4065 T e S % 428 7™ L 52 il = E PR B X 3k 1)
FEARAERIFE, Ht () FlhFEAERIFES (L FH AR,

B=42+(1.4log,, f —7.8)0.8log,,x —1.0) 22

HAp AR, BARIEHMZZ (MHZ) .

Ka
2-38 GHZARZREHE AR S ui R EE T
I BTIE IR 1R A S R 5
X ESHEF
BfaXiE
LoS (X1 | NLoS X5

I-NLoSZ

HESEF

BT

P.1411-04



14 ITU-R P.1411-10 X

K5
BIF ()RR R 50 EFF Q)T AR S 2 E
Xy Xy ‘
1 WzI STN2 - WzI STN2
Xy Xy
j ) j L
STN1 STN1

P.1411 -05

ARG T, FAERBAEA S HERE R g, Kt RS HUE TR 2R T3 4
155, SRR 5 R Z A AE A /N AN E] B

AN S Il R ey, G S T AT ORI B 2 . DIk, AR SRR PRI
AHHT D3 A5 E

42 B R SRR

421 —BEMEpRHER

R ETE R T — e TR E, B—ANauf TR, Bl
WHRKELEEME R, —BEZER 53R (D PR R R ARG — 1
WA RUA A (FERES )

MEE (LoS) R FI iy AR X A5 N R LA _EFL#E, R84 H T LoS (WE1+HA-C)
FIEHEALEE (NLoS)  (tnE1HA-B) 15 FHIHERE .

%8
BT, AR E AL BTRFER Y
IR FE VL MIEE (LoS) /
(GH2) ) FERE g (Nos) | ¢ | Bl Y| @
Wi =
2.2-73 55-1200 B, WATKZE LoS 229 | 286 | 1.96 | 3.48
BB X
2.2-66.5 260-1200 T R AR NLoS 439 | -6.27 | 2.30 | 6.89

422 BfkgHpER

AT AL SR 2 B AR CERTRERATH A B BLEI K A E5 &), NLoS{E 5 A £
BB, AL T SATH UL,



ITU-R P.1411-10 B+ 15

WX 6945 3%

RNELFFTARIA (h)EIB (h) FID (h)FIB (ho) #5455 X T AL, LR DL 15 i
H R

hi: 4-50 m
ha: 1-3m
f: 800-5 000 MHz
2-16 GHz, X T ho<h Fllw2<10 m (B AATIE)
d: 20-5000 m
(VE: BIRFS kI BERE 2, (EARZ AT 12 H 211 kmfEE .
AR K 8945 4

NELHFFTIAEIA (h) 2B (ho) &A1 5E X7 EAL. BIA DA G dl /2 A 21 :
hr: AT m g CRAz: m)
Ah;:  1-100 m
Ahz:  4-10 UNFhe) m
hi:  he+ Ahpm
h2:  hr—Ahmm

f: 0.8-38GHz
W: 10-25m
d: 10-5000 m
(VE: BEIRFS kmIBEALE R, (HARRBCAE X 12 R 21 kmEES . D
ERIMAEE
HAXFLOSHFINLOS /& 5 15 75 e 2 K A5 5 B 25 Y J%ilnz, S I R R R AT
B RNLOSHT, ATHH B B R K. XINLoSTE ML, A AT ReIIE SEE iR & 2 RE R

SR o 0T ABELIBORI SO = 5 B IX 35K, xrﬁmﬁéﬁﬂﬂﬁfﬁﬁﬁml () (584.2.227%)
i F 2238 GHz.

4221 WX

WRERIMEANZ F, A TS N2 AT A K. BUES ZT =

A RERMNER, DNTREIE LRS- SRR R XA LE2) , IR T A

R BEAFI R T . R BT M ) 2 B K T3 — SRR B Xz, AT

TV, IR TR RS R SRR, WNTU-RP.526E W Tk, UAE
e % B

B EA R R T = ER, XNLoSLIE A (MLIE2) , fEAR4midet iy, [FFRL&z
[A] IR FE R 09 B R 2 ) SR AR AL 445 A Lor, AN TOUR 2 T8 O AT S 40 Lrs LA S TR 22 AT S 2
T S SFUAE 171 571 7B PR S ol Lmsa 2 AT o

FEZMER, Lo Lnedil S T Bl RS, 11 Lo WU T2 08 R AR FEAR T3 A vy 1 1
F =
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L _ Lbf + Lrts + Lmsd Xﬂ'a: Lrts + Lmsd > 0 (23)
Nost = Lbf Xﬂ‘a: Lrts + I-msd < 0
o PLR 2 20t B S A AL e

y
g

d:  BEKE (m) ;
f: iR (MH2) .

AR L TR IS 2 BB AR AL RR RIE (Bahulifi THIE LD MM E. e%5E3
THFIE R 98 K HTT 1A

L. =—8.2-10log,,(w)+10log,,(f)+20log,,(Ah,) + L,; (25)
-10+0. 354¢ X 0°<p<35°
L,;=12.5+0.075(p-35) X 35°<p<55° (26)
4.0-0.114(p-55) XfF B5°<p<90°
/\I:':‘:

Lori AIE 7 2 I AT, b%FE'@JTFTﬁ—ﬁI PIEERIATH RN, FrE A 5 TT
FEE (LE20) O .

DA% 1 2 T S HURE 10 SRS (V0L R I BSIY 22 5 AT S 40 AR AR T ARG I 500 i L IR BS R £&
i EMNG o VIS BIHENI D [ 52 f37 87 ds:

Ad 2
d. =2"_ 28
aTY: (28)
/\I:P (W_‘@Z) .
Ahy=h —h, (29)

AT W 5iLnsas A5 S BRBS AT LUBE, BRI LB M. SRS K T o
AT TR RGBS I, 78T ST Lottt R0 LT R K30 BT PR S B2 ) (£
L
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I LA 2 2GS B 2 BEAT AR T A5 -

— tanh(bg (d )_ Iog (dbp)] : (lesd(d )_ I-mid)"_ Lmid Xﬂ‘:": | > ds w‘&dhbp >0
x
tanh[ |Og (d )_ Iog (dbp)j : (Lzmsd(d) mld) I-mld Xﬂ‘:": I < ds u&dhbp >0
X
Lmsd = L2msd(d) Xﬂ‘a[: dhbp = 0

lesd(d)—tanh(log () é,log( )J (Lupp mld)_ Lypp + L AT T 1>d, BLKdh, <0

L2

msd

(d)+ tanh(log (d)_glog (dbp)J : (Lmid - I—Iow)'i_ I—mid - LIow Xﬂ‘ﬂ: I < ds U‘Eladhbp <0

¥

dhbp = I-upp —Liow
C= (Lupp —Lijow) v

(Lupp + I—Iow)
2

I-upp = Llngg (dbp)

I-mid =

Liow = I-2msd (dbp)

1
d bp = |Ahl|\/;

v = [0.0417]
x =[0.1]
Hrr, BAEARFELLnsg (d) FlL2msa (d) & XIF:
L1 >dsBt, 3 H LLmsd
(GE: Al >df, 2R RSB EEAE. D
Ll (0) = Ly + kg + kg 1090 (d /1 000) + ks logq () —9log;q (b)

LA K

Hr:

~18log,,(1+ Ah,) T h >h
XFF h <h,

bsh

o

AT, BB T R =

17

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)
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714 ¥ h >h LK f >2000 MHz
73-08Ah, ¥ h <h, f>2000 MHz LK d >500 m
73-16Ah, d /1000 ¥ h <h, f>2000 MHz PLJd <500m
54 XPFh >h BLR f <2000 MHz
54 —08Ah, %HF h <h, f <2000 MHz PAJ%d >500m
54 —16Ah, d /1000 T h <h, f <2000 MHz EAJ%d <500 m
18 T h >h

K =118 - 15Ah—h %t F h <h,

-8 XfFf>2 000 MHz

—4+0.7(f7925 —1) X rp S MBI RISEIX AL

HARZ 4, Hf<2 000 MHz

—4+15(f/925-1)  XFRIRTHHL, Hf<2 000 MHz

::-5' <ds 1577L; ‘H‘ﬁ—Lstd
FERXFREOLR, AR REANRE TR A = B, e — 8 X 73

¥

LA

LA

Qu =17

L2msd (d ) =-10log 10 (QI\% )

0.9
2. 35(Adh \/E] X hy > h, +dh,

b ST h<h +oh, B h >h +dh,

% h <h +oh
27zd 9 27z+l9 TF <o

0 = arctan (AThl)

= w/Ahlz +b?
40910[\/5} IongO() Olog (225)

2 _ _
ohy = 0.00023b" —0.1827b —9.4978 +0.000781 b+ 0.06923

(log 4o (f ))2'938

sh, =10

(39)

(40)

(41)

(42)

(43)

(44)

(45)

(46)

(47)
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4222 X

XINLOSIfE L, — AT LM% (GO) BB K2~ . ZERH T G324t
FIIE P I R BE 6 0h -5 0 200 B AR L T ARk . A 24 Gl 1- 5 3l 200 59 R 40 N B
RERIIA G uhi24b. MG uh1-Gub20m b bRy, BEABESFR LR (—IR. ZIRB=RO
KT AT LRE G uli24b . MG uil- k2B RIR KRS, JLIRRBEARERIE, RA 2Rk
W (B T REEFMRETNATE N, eI FMIE) A EEIA Gui2ib. BT X EfE L
Hil, AKHE G240 B B, RE 1) R 2k 2 18] R R B T 5 R AT R N = AN X . B
R B XA SOl 32 XS AT S il 2 X k. 36T U262 (GO) , & X3k 45
FERRWR

20-log (%) Woded, (EBEEERED
Lnios: = Lo Md, <d <dy, OETHFXIBO (48)

32.1-Ioglo[dd

RD

Ju% Hoddy R

/\I:':‘:
L, —-L
LdﬁH'(d_dk) % d, <d<d,<dgyg
k1~ Yk
W (k=012.) (49)
Ly +—= Y. (d-d,) % d <d<dg<d
dRD_dk
2
dy = \/(Sﬁj‘w) + (hy — hy)? (50)
Lg, =zo.|og10{;Zf'fF;b} (51)

+0.25-d; +0.56 - dy, +0.10 - dy +0.10 - d, (52)
(0.8GHz < f <20GHz)

I_dk+l — Ld

Lapo = Lo, + - (drp —di)  (dx <dgp <dy.1) (53)

dk+1 - dk
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2
dio J[Siﬁpk] ()2 54
A :w.(r;i:2[§]2;<+l) (55)
Py = tan‘l(%-tan (pj (57)

43  NMERTENEEIEEEE RN L2 6L ERRE

N T BT R AR AL G R T R X B PR R A B IR A £ 2 [A] [) JEE AAR d A
. XS RAER NK1PDAIF. DAE. BMESKEMFZ B FHT. A IRIMTHEi g —
P 37 MR TR () IR ML 28 4.3. 1B o A7 P (1) B AR Y Sl L5 4.3. 28, B EEHE Y4
B L4338 . FE VUK IX SR AR F (0 v ity 2 (8] A 3, T L A it R 2R 1) v P 40l
HIEAKY, TR EE, HARMAIMNIE . EXR PR HLIE AR .

431 —MEHAERL

RERAFEMEE (LoS) FIAEAIEE (NLoS) X%, FEXIHIEE (LoS) HIEMIEE (NLoS) [X
15 2 1845 £ AR UL B ()45 5 HE P 2UR) R B, IR REALEE (LoS) ANAEMLEE (NLoS) X
Brh AL B AR R GRS R, FFONMIEE (LoS) SARMIEE (NLoS) [X ek IA] 4% f fH 25 it
— NG, 6T TALEE (LoS) Xk, dEMIEE (NLoS) XHsAN45 M X1k, LIz iET
RS FFI 1) Ge 11 mT AR 1

ZAE A X 300-3 000 MHzYE [ P B AR A& 80 o A7 35 T 75 UHFAILBE L B i) ) 8 4%
R, R&kmEAMME 2 £1.9-3.0 m 1], KUHL—FWEALZ R R A3 000 m.
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e

BT 1% 10%- 50%- 90%F199% AL B I FE RAL4HEE i 2%
(JFE =400 MHz, FX)

20 |

40

60

80

100

FEARLHTHE FE (dB)

120

140

160 1 1 1 1 1 1 1 1 1
0 200 400 600 800 1000 1200 1400 1600 1800 2000

P (m)
P.1411-06
Fra ZHOPEE (MHz) DA K 2 [ )R Esd (m) .
¥ Bl R RAE T E

L% (d) =32.45+20 log,, f +20 log,(d /1 000) (58)

LoS

P2 MESRMMEH I (%) , i LoSH BB IEE:

ALLos (p)=1.5624 6({—2In(1- p/100) ~1.1774)  Hific =7 dB (59)

Ak, Xfp=1, 10, 50, 90F199%, 7EFIF 45 H! T LoSHEIE(HE
B 1%3: ¥ LoSHT BAZ IEAE N2 LoSHFe i :

Lios (d, p) = Lo (d) + AL o5 (p) (60)
‘5‘5%24: 1+ﬁNLOSTJ’El*%EF’1E
L7 (d) =9.5+45 log ,, f +40 log,,(d /1 000)+ L, (61)

L R TF IR IX 50, SFRBX N0 dB, STIIX 6.8 dB, X 25 &4 X /=% 2.3 dB.
F 5. WERMAE E P (%) , HINLoSH B & IE{A:

Alios(P) =cN~*(p/100) Hrfc=7dB (62)
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NN IEDS BRI B S 0 B 8. XF1-99% 2 [A] iIp, 1% PR — AN bL 3 g () 30 4oL e
ITU-R P.1546 i A7 B ] AR PE R 2 Qi (x) Za . AIith, Xfp=1%. 10%.
50%. 90%#F199%, fEFIF 45 T NLoSH. BEIZ IE1E.

%9
LoSHINLoSHr BT3B IER
p AL os ALnLos dios
(%) (dB) (dB) (m)
1 -11.3 -16.3 976
10 -7.9 9.0 276
50 0.0 0.0 44
90 10.6 9.0 16
99 20.3 16.3 10
¥ 3%6: BENLoSH B A2 IEE N NLoSH £+ 14 :
Lys(d, p) = Lﬁl_ﬁ;s (d)+ALys(p) (63)
T BT NESRMAEH S p (%) , A Edos, BT LoSH—/NB4rFlos®s Tp:
d,.s(p) = 212[log ,,(p/100)] 64 log,,(p/100) 5 p < 45 (64)

d_.(p) =79.2—70(p/100) Eyil]
Xfp=1, 10, 50, 90#199%, FEFRIFLH [ diosfH. XIp<0.1%, ARI IR HFETI
B MWIREMM AT RS 7ot a R, el an T HeEERMER. ik
H, WRAETEARRE R I AEEE, I AKdoes (p) WNHIEE .
B 8. NEs HEEd ERBSRIFE, W PR
a) WHRd<dws, AL (d,p) =Lws (d,p)
b) HHRd>ds+w, AL (d,p) =Lnwes (d, p)
c) HIMZNESEAMELLs (dios, p) Slnios (dios +w, p) Z[H:

Lios=LLos(dLos,P)
LNLos =LNLos(dLos +W, P)
L(d, p)=Lios +(LnLos —LLos)(d—dos)/W

SINTEEw, LAMEAELoS SNLoSIX I [al 4 it — A I X a7 Kt b il 2% g %
Xk, AT w=20m.

432 WXIAFH R B g

1% ELAR I M R 70 A 4% B 2R 4700 AR PR EE P I LoS . 1-Turn NLoSH12-Turn NLoST&E M. %
iR E T 76430, 750, 905. 1834. 2400. 3 705F14 860 MHz4i % | B il iyl B 4, R4k
SRR 2 F1.554.0 m ). 22 18] 5 AR BS I 141 000 m
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4321 LoSHER

KRB AA N ETHBRIE, skDRMFZ R, (R0 5 554.1.2B40[F .
4322 NLoStHE

NLOS 190X B 488 [X A5 H R 2 2 9 L2 FI L3I E-FAID-EZ [A] (1 % 4%
1-Turn NLoS# #%

BT GBI G w28k 2 [MRP A, K7H#E 7 6 eI G a2 [ 1-Turn NLoSTH .
Pifi 5 G U L2 A IEE R F x5 G uli2 2 18] 8 X RoR .

K7
E 51 & 35222 (B 11-Turn NLoS#E#%

[ -

|
-
o =

‘ STN2

wn
3
P
=

P.1411-07

AR

N

A AR AR E W] T U AR

XX

—20log,, S, (dB), X, >max(S},d )

X, + X, (65)
HorPLios AR IS4 1L LBOH AT T AL HA0RE, FRESd = x1 + X, SONHI R AHRAS

TR 75 25

Ly ryrn = Lios +10l0g 4

Sl = (345 X 104) - f 046 (66)

PRNEESZR (Hz) o STRIFZ IR 158 R 7E430 MHz %24 860 MHzA5i2 3t [l P 45 FH =] 5 4
B TSI R SRS o deomer& HIETIE AT ) (RLHRHTIE B2 JE ALoSIAIRE K BEx ) FITAf & A
A e, DMEEER A (65) A RUEEEH KB T PLEE4.1.2.2B09%1, 30 mal T
WX i%ﬁﬂ/ﬁgiﬁm%jﬁ’ﬁ?iﬁbﬁﬁﬂmm?ﬁiﬁ (hnx2=0) E@L085X2=maX(Slz,dcorner)Z
[F1) J A A a0 R ) ZEAEL A
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2-Turn NLoS# 3%

K8
2-turn NLoSES 2 HEMEERS (SLRAEL)

STNLL $ . 9TN2

P.1411 -08

5LoSH11-Turn NLoSESZANIA], anBE8fzx, 2-Turn NLoSHE % n] DL 37 2 H AL H ik
F. Bk, HEE SRS NG E32) fEiHE P B TG 2-Tumi% %%, H
T HRUR T R 6 25 A AL SR LA ORI e R &R, TR a5 v 5 oM

1 1
10 Le-rm /10 - Zn:].O Ly_rym n /10 67)

H A Lorum AN E 1] G 52 SR A FE, Lo Turn, nZe NN 2-Turni B %45 1Y 3 A%
EIFE. R,

1
I-2—Turn =-10 Iog 10 Z 10

107 g (68)

FTHENA B H ER AR ) IR AL A FE,  BULo-rumnequation (68), FAMTIAAKEIHIA 7 NLoS
1B . %M BRSO R ITE = /MR B xay xoffixso HoA:

X1 RN GUELRIE — A R R,
X2 IR NI S A R B,
Xs FORFHATIAE G222 MR
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K9
E 51 & 35222 (B fK12-Turn NLoSHE#%
STN2
o
X3l
s
e

P.1411-09

Ik, Gl & uh2:2 8] A ik S A it USRS

Xl,nXZ,nXB,n
Xl,n + X2,n + X3,n

L =L, +10log,,

-20 Iog 10 Sl -20 Iog 10 Sz X3,n > maX(322 ) dcorner) (69)

2-Turn,n

Forb, IR AL 2B, Loos i 7E BT B N =Xy o ntXa i B R AREE . SuAf
(66) FAHE— M EE B (BN ALEATI B8, SOMMEIR R REFLE IO — i fa
5 N B H

S, =0.54 %0 (70)

5 SoIA], I8 EERLE 7E430 MHzEI4 860 MHz A4 2 3 [ P AT 190 & B 15500 SR 151
Sa 5t (Hz) Z I8 {5 A AT AE1-Turn NLoSTHIE T FIAF 5 200 2 . $5 A 1 2 X 3l A 1A, R
0<x3n< max(Szz,dcomer) , JRA]E1-Turn N LOS?Z‘ltﬁ#LE.(i L. X3,n:0)*nxs,n:maX(Szz,dcorner)Z [E] ) %
RIFEZAEHAE -

433 EEHEFHREG AT

<] 10368 3 A P 08 56 L 4 28 B A28 45 RE T 43 2 PR 5 v 7 I v B 4880 2 (R AR I A i RE 1)
eI, WWARK(TL). 5RELeZ (BB PFE DL B T AL FEL . Ly Los ALV
R A (72)-(74). (75). F1(76)-(81)it H A5 H o & A X I A FELoSFINLOSF fp [X 35k, Hor
BFEEAEWAERZ N A X . EBLIE R EEBRFEE RG> 8P f L Rt
R, T R Loz B] A% 15 FE Il o5 2 ity B B8 RN R B 2., [ROR LB 6 455 A 200 388
MG R 2 T AL P FE L B B A S WL IS 0L S AR R, FEIRIBOLS, @RS R
1) 22 B 5 ificiss Lo TH 7 o

AR T2-26 GHZAR i . Zum < (8] (5 K FE B d Rl IAL 000 m. & FH T AT
%O-QOEo iﬁﬁﬁ[ﬁl‘]%ﬁﬁ”ﬁiéﬁ%}gﬁﬁﬁ?\le m@Jthina E$h8mlnﬁgiﬁW%1&@ﬁ¢@%E
i R X a7 ps 2 B e s A6 m) .
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K10
& F B IR 2355 2 18] i B A A5 TR A A

L =—-10log(1/10"*? +1/10 "9 +1/10+ 1)

I—r _ {Lrbc
Lrac

(P53 Fl)
(T AA)

Lpe = 20 log(4nd /1)

Liac = Le + 3 (7.1810g(6;) +0.97 log( ) +6.1)- {1—exp(-3.72-10 70,1 |
i

L, = 20 log(4nd /1) +30.6log(d / R) + 6.88 log( f ) +5.76

L, =20log(4nd /A) + Ly + L, + L

L, =6.9+20 log (J(v1 —0.1)% +1+v, —0.1)

L, =6.9+20 log (\/(v2 —0.0)% +1+v, —0.1)

vy = (Mg =Py (

2(1 1
V2:(thx_th) —(BJFE

chzlolog{

1 1
a b

A

(a+b)(b+c)

b(a+b+c)

)

|

)

P.1411-10

(71)

(72)

(73)

(74)

(75)

(76)

(77)

(78)

(79)

(80)

(81)
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A S B
- d: A2 2 1] (1) 26 5 (m)
- A: PA(m)
- f: 4% (GHz)
- 0i: i A T A ()
- Xiis MR SIHLENIAN 4 M 118 B 20 2 (m)
- Xaiz  AIANT A BIZSOHL (%) 3 26 25 (m)
- R: “F¥0] WLEE B (m)
- hore: FWSOHL T 170 20 89 R SR B B30 (0 S SR 75 FEE ()
- horx: A AL 77 Tr S B 2 SO ML B P 2 S04 v 2% (m)
- hre: KSR R 5 5 (m)
- hrx:  FEUSCHL R 25 15 B2 (m)
- a: KNS RS RS B B AR < TR R (m)
- b: PR B RS AN RSO L e il 8 SR 1) (%) 8 ()
- C: WL FE B ERSON L gl da S T 1) P 8 ()

DL B 1L 1257 4k 1 LT E e 24, ~F 0] ILEE BS R A 3K (82)-(85) 1T 5145 HY
1o fEIXEEANXT, nNERWEE (BFHARERY) , mAIZELLTERYKTFY
EE (m) , DAREEFYEE GEERN6mM) , BASEEFWEE GEE NI2Zm) .

n_ 1000y_ exp{th_J}
nwyp(l—e™") m—I1

(82)
4 al-e™)
W, =—W, 1—— —Bhgy
p . 0{ 62(1—e_y) p[ B R ]} )
yzh:E&38=1+Mm—D
m—| (84)
Wo =15 [m], oo =0.55, p=0.18[m ] (85)

K11
EEJLATERMSE (A B AR5

— X11 i
I P

Tx  Before corner i S . SSONUN B
Istcorner o\ R A
L X\ 16
2nd corner Yo 2nd corner VA
"Rx' ‘Rx'

P.1411 -11
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K12
BRI E RS EM E

e

;"Ei' i ) o i : i "Ig'

I II i &£ ; - Lo I & i Hl'

L N I I A A A
7 [+l ! R R SRR v

LOENHIVEERIRE THRHE

Tx by be, RX
= a & b R

P.1411-12

44 AT RS ERRESH
AR ANRIE IRV S5 AE B Bl B i IE) I A PU R s (A -
he= 3X (Z#) +REIEE (m)
R = 3m AT REET

= 0mXfFFIR
w = b/2
b= 20%50m
o = 90°%

45  MHnEEe

451 HEYIHEH

b T = AMNE AT o A8 (BRI LR B S 4 . T
5E WA B AL SR DL -

- T A OREAE R Bl ais ) e,
- TR A A% 4%

55— £ S RIHLE] S MR PR R 2R AR AR T T IR R BE S RN, T e — A
HLHIE R F— R R 2R m T T, BBad AN i AR S5 - 1S 5 BE = AT = A 1 %
12BN TGS R T AR IES M . XTI R AR AR, AR SRR AT 25 I TU-R P.8338 1 11
FERGS W ARAE TR TE I, R e 58 AR R 2R A 25 1) - BAL B 2R AT . R 7R
T 2008 7 BTG R 22 B TT e Sl T R, (EE AR S B B TR R AL G — R L,
AL IR AT SR — N AR ) BT AR RY (S ILITU-R P.526 1) e fai i R4k,

452 BEBHYIFNIFE

FEVEAG N Hh R G ) = N e 1 JC 26 v A I N 25 R UV AN e . (EHB IR AN R
GUAE N ARG 8] T30 ) R S A HE NS th A+ o> L
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BN FRUB AR RIS R 45 AT A A ITU-R P.2109%2 3 FATU-R P.2040% 1%+ .

5 EZE bl
LARAEIR NI RAIARTE ) E X HITU-R P.1407 & 542 fit.

51  KIESAR

5.1.1 it EIEESERN Y R
WHEI T R IR /N 22 /N X N IR LOSRINLOSTE . (lnZe3d 2D , L3R iy
JE 4 DR 7E 1 920-1 980 MHz. 2 110-2 170 MHz A3 650-3 750 MHz¥% FH 4= [a] K 28 1 45 (1)
BRI 7S . 2R A rms i Y ESH N R4A H
S, =exp(A-L+B) ns (86)

Hr, AFIBRZrm.sHE By R RE, LEiEAEHHFE (dB). 221041 H 3 iy X 4 A i
1100 m —1 kmE 28 R B RS

%10
A r.m.s. i SEY A
W B A r.m.s.FEEY B R
PR Ju
X (GH2) () A B
3 650-3 750 MHz 100-1 000 0.031 2.091
A 1.920-1 980 MHz.
2 110.2 170 Mt 100-1 000 0.038 2.3

W 3.7 GHZA B ) 2 A2 I R M 11 0 A, A3 RS B U LR 2R = % 40 m
60 m, GuE2RLEEEN 2 m. XA F3.7 GHzAI5.2 GHzAT B () 2 42 I ZE 454 1 0 A7
MEAEGUWLIRESEN20mM, Guli2 R&EmEHN2.0 mAl28 m. FK115|H T 719 GHzE
73 GHZAME M & [ r.ms.if 12y &, Hrb R iR /250%H195%. BrAA U, & 0UTHES T
PRI ZE 4™ i 351K FHH 20 dB A 1] BRAE -
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11
BRI AR S AR
WERH ¥R BTEEY B (ns)
; h h H REHHL Blopl B S
X% B (GH2) (ni) (nﬁ) O WREE | BREE i3s3 Ak 50% 95%
(B (B (ZHP
Wi LoS 25 100 2 100-1000 ULA® UCA®) 10 \aY; 208® 4610
R E
e NLoS 25 100 2 100-1000 ULA® UCA® 10 Dual® 4070 5130
60 2 100-1000 omni omni 10 \AY; 2320 4080
37
40 2 100-1000 omni omni 10 \AY/ 121® 3570
25.5. ) Wi 2.20 6.9@
285 20 1.6 54-142 33 omni 0.5 Y 9.89 28.10
VV/HH 1.6@ 40.2?
VH/HV 2.7@ 37.99
5157 | 182 | 1.6 50-180 56.3 18.4 05
LoS VV/HH 7.5@ 92.10
] VHHYV | 480 8199
VV/HH 1.7@ 31.3®
67-73 | 182 | 16 50-180 40 14.4 0.5 VH/HV 2@ 19.2@
VV/HH 60 78.7®
67-73 20 1.6 54-142 40 omni 0.5 Y% 2 9.8
1.9-2.1 46 1.7 100-1000 omni omni 16.6 \AY/ 4900 1490M
NLoS 25.5- i
65 20 1.6 61-77 33 omni 0.5 Y% 745 159.1
2.5 12 1 200-1000 30 omni 100 \Y; 158 469
35 12 1 200-1000 30 omni 100 \AY; 161 493
SBIX LoS 37 20 2 100-1000 omni omni 10 \AY; 125@ 542
5.2 20 2.8 | 100-1000 omni omni 18.3 \AY; 189® 5770
58 12 1 200-1000 120 omni 100 \AY; 168 415

O PR FR Y R, SR 30dBI T FRAE .

@ FEOIUR B I Tie Ya 9360 % - FAME AR AR RO LR B X Al 5 R S LK) O Tl A — 3

@ BRI e s Y 9360, — IR AITiedh 58 . HAUE AR RO R B ASNAE R S LI J7 1) A8 — B0 19 5 1] I S 9™ g
@ BHEEIRESIR L.

© RS R

©® VWV, VH. HVAHHIF1E .
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512 {KTERMEBRARENNEY R

5.1.2.1 &RREHER

LoS4:[r] R ER &I N 2420 SE 3 R HREYE, TEIRTH &1 )2 B A 85 Fh 6 25 AR 3 X /N X AT
WAUNX. CInR3FHE ) K, CARIEEIIR N2.5815.75 GHzAFE 55 5042400 mfrjl
BEHPEFHASE . EEEEd mErms. N 2EY ESENE EA B TG H - IE R IEES
A s

a,=C,d" ns (87)
AR S i H g
o, =C,d’° ns (88)

HHCav vas CollydfliR T REL R EEAMEREA BT . R 1251 1 ARGE I AT B X N 15 2
F 051 % 50-400 miE B F) — L8 ZR g SR A

12
r.m.s.B T FE ) PR B A 1 ) S T R B
V§=e- s as os
f h: h
ik @) | m | m | C | v | Co |
W@ 0.781 5 5 1254.3 0.06 102.2 0.04
25 6.0 3.0 55 0.27 12 0.32
2.7 23 0.26 5.5 0.35
i@ 3.35-15.75
i 4.0 1.6
10 0.51 6.1 0.39
3.35-8.45 0.5
8.05 5 25 0.97 0.78 1.42 0.52
{££O 3.35 4.0 2.7 2.1 0.53 0.54 0.77

O PFErm.s. Y R A T 20 dBA T TRRME .
@ FErm.s i REY R A T30 dBATTRRME .

M2.5 GHzIFII A, PSR H B 4E f 26 19X TR
P(t)=Py + 50(e*” T 1) dB (89)

\
Vi
+H

Po:  IEMHINZE (dB)
. HEHET
HtPAns AT .
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IR, Xrms. B S &S, tAlfiHE T
1=4S + 266 ns (90)

RIS 8] i) 2t ok R AT LoSTE (A XK .

SoFEIRER I BV, I ZE B2 AR s ik t 22 ok . 140 nsEiARE R B A 4165
9 dBHIK A F-HIRIcian Aii, 1M 2 5 A ) e & A =ik 2413 dBIIK A T I i A 4> A BiRician
DAi.  (JLITU-R P.A0STE W HIMER DA E Lo )

5.1.2.2 EFRLZHHEM

T[] € TeE AN R GUATCLL PPIR N 28 2R SN R B VRS R, € IR R AR R
SRR Ze. LR 4 A P R 1) R R R SRR, - 383K I S 9 i 5 Y 17 R A M R i
A A R E K R LAl . Rt WHEY AR/ Behh,  45E R R AT A LA
RUCHLRZS , P K h R BRI ad MG 0. 3 TIX e, € MRS RGP
Fo DR, EEE R A AR B R 2R (1 7 TR VE I RCR

2 KUR TCLR W R G 8 R SR AL BB AL S TRl R 2k . 3R 1245 HH T F XU AL R 2k
7£30 GHzLL KA FH & 3 LA & i 2 Al il A R 2R 7E60 GHZERA Ir.mos. i LB 4 el . 4Rk
% — HrmsHIL A2 X R (HVFIVH) VLA R MRAL R 2 (HHFIVV) Z2r HiF,
30 GHz/ERFELoSIH M . *FTF60 GHz, r.m.s.if by JEACFAd F & 5 LR 4 3 290 1a) il Ak R 2R 1)
PIFPE L. fELOSHITE L, RE&ERS—M. ENLoSIHEM Y, Hui2 K& LI5° NEALHEAT
360° JEeks, NEFERLSR I FIEUE.
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#*13
A r.m.s. B Y FRE
. m.s.iFE
e r.ms.iEY R
(ns)
‘ h h e KRR | B HEE
WE | WE | Gy | m) | m | m | BOREEL | BORBEE | SR | Bt | 50% | 95%
() §::9) (ns)
- \AY; 35 43.6
28 5' 3 1.6 | 18-140 33 omni 0.5
: HV 8.7 57
100-
(1) (1)
28 4 | 15 400 30 10 2 \AY; 1.9 5.9
29.3- VV/HH 1.5® 5@
315 3 | 13 6-60 35 35 0.45
: VH/HV €] 1430
38 4 | 15 | 50-400 30 10 2 \AY; 1.20) 4.80
VV/HH | 0.74® 30
LoS VH/HV 1.70 7.50
51-57 3 | 1.6 | 11-180 56.3 18.4 0.5
VV/HH | 11.2@ | 72.9@
kit VHHV | 85@ | 40.9@
free 587- | 24 | 15 | 20-200 15.4 15.4 0.22 \AY; 0.60 1.2
63.1 3 1.6 6-60 15.4 2.2 0.9 \AY; 6.6@ 40.7@
VV/HH 0.60 3.50
VH/HV 1.6 5.90
3 | 1.6 | 11-180 40 14.4 0.5
67-73 VV/HH 8.9@ 80@
VH/HV 5@ 39.8@
3 | 16 | 18-140 40 omni 0.5 vV 2.6 36
2258% 3 | 16 | 40-84 33 omni 05 W 134 | 303
NLoS 28 4 | 15 | 90-350 30 10 2 \AY; 4853 | 112.40)
38 4 | 15 | 90-250 30 10 2 \AY; 25903) | 7500
67-73 3 | 1.6 | 40-84 40 Omni 0.5 \AY; 10 237
e 255- 1.6 | 37-167 33 Oomni 0.5 LA 2.3 125
Eg NLos | 285 | 3 ' ) mnt : HV 9.1 155
67-73 3 | 16 | 37-167 40 omni 0.5 \AY; 7.4 15.4
\ 28 4 | 15 | 50-350 30 10 2 \AY; 1.7 7.8
i LoS
HE 38 4 | 15 | 20-350 30 10 2 \AY; 1.6 7.4
=3 NLoS 28 4 15 | 90-350 30 10 2 vV 67.2® | 177.9®
Yooy 0
H 38 4 | 15 | 90-350 30 10 2 WY 57.9®) | 151.6®

M P rh SO R 2R R R e 1 2 D360 - B AR S BRSO R £& (LA 5 A ST 77 i) — B0 1) € S SE 7 FR

@ I B L R 2 (1 AT e % A1 P U360/, RRCIEHESE . BUEANER IR LR AL 5 A S AL 5 TR AN — B ()52
[ I AE 3 FRE AL o

@ W L R 1 TR £ N30 . BB AL SE I B R, T8 R R s L
5.1.3 HHEZXMWZEMERKNTEY B

FEF I L e T T & 2 AR RE G 2 B AR I e YT R AR E . R 145 T B bR
AI50%A195% 17 . T Il & 15 B fr.m.s. i 2B fefE . 18 X)3.7 GHz B P9 38k 1 8 =1 )2 22 5
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2 SR BRI @ Sk X3R4T I 5 043 HE LoSFINLOSTE1 %2250 miH B &1 T 1 2 B A2 I 42
AR

%14
HEFr.m.s. B EY B
B r.m.s B EEY B
\ (ns)
REFE
¥ ES e
i e (GHz) ha ha (m) 50% 95%
(m) (m)
YT LoS % -
JZEHO NLoS 247 673
YT R )2 LoS ” o
EHO NLoS 3.7 1.9 1.9 1-250 e =
WIR)Z LoS Ic a0
EHO NLoS ” -

G rms B IEY R R 120 dB T FRAE .

52  AENA

5.2.1

KT RIVEEAR R AT R

FESR DX/ X BN XA, RT3 1A B FITU-R P.14073 045 g SLIr.m.s. A

FEY R & M8.45 GHzAIR I BT = AR . FEfFE sl R T X IR R EE N4 1
PP R 2%

TS AEAE T [X 45 25 AR g X e 53 IR SR P b AT . ZEAIIR N0.781 GHzIFJLoSTE ML T,
TR B T He X LA F R, FEBSSA10~1 000 m. SR Bartlett BRI R 5 VR DY T 24
T AL 26 B 5 F T HE S A o A

rm.s. YR AREUNE ISR .

#*15
AV R R A LR R 2K
N IE‘ 4
W% - <t -
f hi h, §::) (B

X GHy | m) | (m)
Wi 0.781 5 1.5 28.15 13.98 LoS
I 8.45 4.4 2.7 30 11 LoS
I 8.45 4.4 2.7 41 18 NLoS
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522 HHAmZAMERKAYT R

AR A I B 254 L 8 T 4T 1 2 0m 2 [RAE R I AR T TR R . R 1671 H T RT3 950% 1
95% 1E M Tl &= Frms. Ay B . WRIFEXNIMTTE S ZER . &2 EFAKE 7 H X
3.7 GHzHIRJE F I £ 15 H T LoSFINLoSTEL1 2250 mEf 1 il T~ £ #4412 T L F 4 e e 14 o
TESRBUA oAt FE e, RSN LIfEA 78 It 2 48— B 2R R 26 % .

2216
WA r-ms. AV BE
REL r'mf'g"f &
_— REEE -
T N e
#X =P/ 2 (GH2) hy hy () 50% 95%
(m) (m)
I LoS 17 46
e E RO NLoS 31 50
I LoS 12 37
‘ 3.7 1.9 1.9 1-250
== 2| W NLoS 33 61
I LoS 12 40
RZ D NLoS 25 55

O rms PR T 20 dB I THRE

53  R&POREEHIHM

KU IOk L A Gl LA P v R 17 R R A (5] PR R P K 2R R 26 5 (1R 9 R 1
A, CATEARARS i (0 AL FR e I i 3L T SR B E R . T 2R R BIE A 20 A
o FrRME R E R G, 28] B ig i 1 R LRI R T8 B ASR RO AR LE 73 &, AT a] DAY/ i
Y AT

531 REPOREEERKETIR T

H LIS RGP RIS S, HamBIcREMEt, 265 BN BERGE
o X FESNIThERRE, KRR WR

Lbeamforming(d, f; Wq)) — Lomni(d’ f) + AL(W¢,) (dB) (91)
Horp pomnd Sy 4 ) AL SAFE B AL W LATHE IR
AL(Wy) =1 (WL¢ _ ﬁ) (dB), 10° < W, < 360° 92)

HAW, DRI R (BRI BI2ED R R % (HPBW) o« K175 T e T & i
IR AU . 28 GHzA138 GHzill & 315 n fE



36 ITU-R P.1411-10 B $
*17
BRI W -3 TR B8 357 3R B T3 R I B A TR AR FE B 8
PR
i ©H2) A n
LOS 17.70
28 NLOS 64.03
e i 28 LOS 16.44
NLOS 46.49
532 KRy RBAAT R

Nof T 25 I X A 8 AU B3 (SRR3R SU) , FEIR T = A8 A A LoS g ] K 2k 1
BN, ZA450TE AL TR R ) T & BT M 1031500 mEE B N5.2 GHzZA T S R Ed . Rk
Bic B N — N R B R R R 25 7 [T 23— e A (87) , R17HIH HFEHES HAH

X T REEDNZR LRI R, AET X EEBS 91031500 mifjREfi & . X ee7y#2 LR T
AN DI 2R RO 28 R A AT 3 2% 0 5
#*18
FERE F R ZR B O T r.m.s. i B4 F B BE B AR 1A Y B R R
MEZFAMF as
f h, h,
ik @H2) | m) | () C 1
Wi 5.2 35 | 35 9.3 + 1.5log(6) 3.3%x102+4.60x 1072

VEL— 5 rms B 2B @R H T 20 dBI T TR AE

Hrr, 0RR KL KIEMBR R ERFDRERTERE, DAL AIE . 3,
4 [a) K2R T R S AR IOR 260, OR % B N 2m.

FT-28 GHzAI38 GHz I st AU T A S T o &, S K T ERA N ZRY JBA LK
LRV R T FE BTN v . N T M R R R B B R LR R e e S M PR,
T 7% 31 R 28 1 00T WAL 46 B TE ik v B A B Th R . I ZEAT A B S

r.m.s.if 2B 3 FEDSH R T RZROM TR R (&) .

DS(6)=ax |Oglo 0 ns (93)
Horb o fgrm s B SEY A R EL, ORI ON10°<6 <120°. K18 [ 3T AFH I &

ST S RENRHE R 22 o (IR . AR R IR AR B0 i) AR 25 R 2l 73 31l IR 22 LoS AT
NLoST# 5t N e KA D A AR DL o
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%19
r.m.s.BiIEY B HIRE R
N r.m.s.BEY fE
WE%MH H R
¢ o | ohe | wm | AL | B 5
HE | BR BREE | BREE a i
(GHz) (m) | (m) (m) B e (ZHP)
#AiE | LoS 20-400 2.32 5.83
JZEH | NLoS 20-300 35.1 43
28 Wi | LoS 4 1.5 | 40-300 30 10 3.67 7.07
ggﬁ NLoS 80-340 43.19 38.62
BHE | LoS 20-400 2.14 7.3
JZEH | NLoS 20-200 30.01 35.51
38 Wik | LoS 4 1.5 | 20-340 30 10 1.61 3.15
ggﬁ; NLoS 80-210 26.93 27.95
rm.s. AT BASE T RZLOF IR EOR T E ()
AS(0)=ax0P i3 (94)

Horb o MIB srAliErms. A I KRB KL 011 XI5 H10°< 0 <120°, #2045 H T 3
T-EERI & S R B HE R 2 o KU . AT R REURE R 2 R 32 73 2
LOSHINLOS T f KA T 2 H 15 I

#*20
r.m.s. A FRKHE RH
B %A rmsAY RAR
; ‘ | h | WE eﬁﬁﬂﬂ Q@‘I&CM -
Gz | TR R ) |y | | BREEBERR e G
i | LoS 20-400 184 | 039 | 21
JZ#TL | NLos 20-300 042 | 084 | 342
2 g | Los | Y| Y la0300] 10 198 | 034 | 145
w2
w4 | NLoS 80-340 038 | 089 | 247
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%20 (&)
WE%H rms AT RBEK
fo o | | o | | E wﬁﬁiﬁmﬁ “fﬁq&ﬁ% o B N
(GHz) (m) | (m) | (m) ) B (B
sl | LoS 20-400 176 | 036 | 15
JFEH | NLos | 4 | 1.5 | 20-200 30 10 033 | 0901 | 339
B | s | Los 20-340 17 | 038 | 195
wE
w5 | NLoS 80-210 023 | 103 | 33
5.4 5 0ERNEH

XF AT 2420 ARG BRI S s R R G vt R REEEHLNGE S 0 &E
(Bl EZpEmEian®E MR T2 EEN. 550 ENEH T GE #2552 H 1
S e T IR P S 2 FLAE e s VA B A IRUEAEL B 8 L A5, A SRE UILITU-R P.14075E X
e

541 BT RTFEREIFEE
21 IE AN [F] 7 RAE o 2 T Fh Frill A5 FIE 5 i B ah R, X s 7 R ANIH
IR BB R R = .
%21
B RMAEFREES T ERAEE
REBE =
SHE | (GHz) ] ] (m) 3dB 5dB 10dB
! 2 80% | 95% | 80% | 95% | 80% | 95%
200 ns 1921 | 46 | 1.7 | 100-1600 | 1 2 1 2 2 4
W 20 ns 3.35 55 | 2.7 | 150-590 2 2 2 3 3 13
20 ns 8.45 55 | 2.7 | 150-590 2 2 2 3 3 12
175 ns 2.5 12 200-1500 | 1 2 1 2 2 4
N 175 ns 35 12 200-1500 | 1 2 1 2 1 5
R IX
50 ns 3.67 40 | 2.7 | 0-5000 1 2 1 3 3 5
100 ns 5.8 12 | 1 | 200-1500 | 1 2 3 5 4 5
XS LA P FTIR Il = 45 5, 1ER 22 45 H T A I o RIS e 4 S AR X JR e 1T

B 9 DU > 73 AR R 73 IR SiE 7 T
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%22
BRBFERNE RS K IEAXTIRIER . BRI s e & O
RERE AR FE
— HHE Fix (m) BE ()
DR (GHz2) (m) - o = Y
h h
' i 80% | 95% | 80% | 95% | 80% | 95% | 80% | 95%
B IX 200 ns 1.9-2.1 46 1.7 100-1600 | 05 | 143 | 1.1 | 1.98 | 1.74 | 293 | 235 | 3.26
B KB AR Th% (dB) 0 0 -7.3 -9 -85 | -96 | -9.1 | 9.8
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542 (&RTERAMERERE

K23 ANF TG RAEAR T R A il S (45 5 o B g R, X %W LAH
MR BB R & R

%23
T RS B 54 RN
AL SRR
A% | (GH2) o (m) 3dB 5 dB 10 dB
1 2
80% | 95% | 80% | 95% | 80% | 95%

20 ns 3.35 4 1.6 0-200 2 3 2 4 5 6
0-1 000 2 3 2 4 5 9
T 20 ns 8.45 4 1.6 0-200 1 3 2 3 4 6
0-1 000 1 2 2 4 4 8
20 ns 15.75 4 1.6 0-200 1 3 2 3 4 5
0-1 000 2 3 2 4 6 10
=z 20 ns 3.35 4 2.7 0-480 2 2 2 2 2 3

55  IEEFRME

TE SCNEIE 5 H T AE BRI R Y 50% A1 1% MR 2 18] i 22 50 () RE TR IR T, W 2R o4
ST 5 2AF MHZ A 36 B8 A2 K B B R 22 M ALmax mIFIFRF (2AfALmax MHz-m) &%, 40
K137~ o ALmaxse AS S8 B P T 1B, 177 B B 538 64 o v %20 dB Y 20 B 22 [R) A AR 4%
HAKE LR RZEME, WELAFTR. ZEY, ak o TN FE S5 R B 3 a A
FIhE 2, Ha= -0 dBRCRIEMEEIEE . 242AFALmax/ T10 MHz-mit, FEEAIERR
PE S 0 2SS S H ST S B R 20 A1 AT Nakagami-Rice 70 A, % N B HIE X . 4% KT
10 MHz - m#f, "B R FE T VR X, IR AR N HIERWUE 5 HOP BEAS A2 i A 20 A A 2
Nakagami-Rice 7 i «
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K13
TEEIRERI2AM LinaxZ AR FR
20 T TTTIT
la=—0dB
R I T O s ol s sl
B ?ciEi \\:: N
16 —3dB
| \\ \\
| MR
| N\
= | 5d8 il \\k
S 12 NN
%Z __7cB \\\
i’&i 8 B I \\‘\\\\ \\\n
w L N
| 10dB N \\\\
-] ] RN
4 —13dB NN
™~ NN M
B | | SISO - HHH
—20 dB N ]
B T
0 | | | 2 3 4 5
10" 1 10 10 10 10 10
2AFAL, . (MHz - m)
a: R
P1411-13
K14
HEALna T
I Al-max \I
|\ ,l
N |
i — | 4 |
Am |
AEE W ) U
— |
| 20 dB
ot Al
A 9
P.1411-14
6 LA E

IEANITU-R P.310ZN A A E 1), 76 SHF 242 360 11 ol 58 PR 15 HH LoS AN LoSith [X 2 [7] )
TXRAIEE (XPD) @AE M. I EAE R X LoSES 2 I XPDH [E{E 4 13dB, i % NLoS
PAE N N8 dB, H7E SHFXF LoSEE A% 1 bR i #2 2 3d B % NLoSEE 12 U h2dB . i 1b [X A
WX ) H EMEXPDAFA1TU-R P.1406 2 o HIUHF{E . 7EITU-R P.2406 54k & H, X 1-51-
57 GHz 567-73 GHzZ K B AR5 T A2 BT 5 Bl A XPD Kt , LoSar &7 %2 A
3dB, H{EH 16 dB; NLOSEEIZMI 226 dB, H1{E A9 dB.
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7 BT T iR SR B R AT 7 1%

71 BRESHTERSE

FERRARFSIBIX M Xk, TR ABE AR INIE A 7 99, WNR24PR. IRe et
THEIEM BRI, FHGIS GhIEE RS HdkE, il /i & A AR A & 1
SRR e LS AN B O3 A

24
MIMOSE E B AR TE ATV 14 2K

BERSTTE wE
‘ F% % (HRHD) i1 35%
Hz i ~ 350
(2725 m) R (HRMD) 20 ~ 35%
K# % (HRLD) 1%+20%
- % (HRHD) H1:135%

):'f DR ~ 0,
(12 m =25 m) H1# B (HRMD) 20 ~ 35%
K#E (HRLD) 1 7-20%
1 =% % (HRHD) i 35%
E‘%):'i DR ~ 0,
EF12 m) Hh#% fE (HRMD) 20 ~ 35%
K% )% (HRLD) 1K3°20%

72 SGHHEEEE S

HEEMT, WERERELIEEEREASmP. Bk, F BRI EREREE R TIE
i, FHIFEA TS HEMIMOE BRI K S5, %13.705 GHz{Z & Lok i A i A5 1)
(S IEFFPE I E AT L @AV B T RIFRI gttt il

fFhy > he B0 T E AR, Z5f. dv hee his Ahoflho 58 XILE2, Bef Sy
& MRS TEX T RN HIF AR

f: 800 -6 000 MHz
d: 100 - 800 m
hr: 3-60m

hi: hr + A hp
Ahi:  HgiEE20m
ha: 1-3m
Ba: 10 - 45%
EGT BT, BRI e A BEHLA T SR L TR R L R N A A U B
M K Gt Ea A 7r AP (h).
_h?

h
P(h)= _ 93
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T ERS, AT RRER ARG THSE, @RI KGISEHEE . Xt T2
FIACTALE,  wf BB E I 217045

5 S 208 B iR 0 B — N A 0 A vH R B AR R o SR UK 1505 10 S i AR 248 A ik AT
Wl TG E MR EE, BUGE IR RRE, ESBEERMTIE. R
BZH, NOATNESIAT EWHHE PSS, @i R4k MR —A2, i
SIS BB A H R, S RIS A R U EE . B E D N A0 I
ML, RIFE10K M I BEERES . 5T R 2k v B AR R 2 S 158 B 38 2 B . 8 A L o R
SREMERBELE, MNERYer=7.0, 0=0.015S/m, XtHhife =2.6, o=0.012S/m.

A EN N @SR E NS BUEAERS A .. EFMNHE . FAERE 5
N30 x20 m?, 25x20 m*f120x20 m?. Y E R m . AR 4> 5 N 40% . 30%
F120%.

%25
BHAR R GRS 5
<IN ] FHRH
BEREIE HiA S Hp HIBE RS 253
(m) (m)
HRHD 12.3~78.6 34.8
HRMD 18 12.5~70.8 34.4
HRLD 13.2~68.0 34.2
MRHD 7.3~41.2 19.5
MRMD 10 7.2~39.0 19.6
MRLD 7.4~40.4 19.4
LRHD 2.1-23.1 9.1
LRMD 6 2.5~22.2 9.4
LRLD 2.5~23.5 9.5
73 EAfERHERET
AEWA B AL AR R 0 T
Ly=Ly+10-n-log;o(d)+S (dB) (96)
Ly =—=27.5+20-1og:o(f) (dB) 97)

Hn AL iR etati. S2&—MREbLA R, AR LA 1 [ V3 28 J il i) BE AL
UF, MRHEZESTRIR Nos. FRIAIIERAL 73 7 AMHZ K o

X TGt R R BR AT A R I YK L, 7£3.705 GHzHIE A LM S AL R 26 7 1
4. RAIMEE T A AT B A 100K 2I800K FrY A% L i i FE 2K A3 AL 4% o
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%26
3.705 GHz L 9B ARSI EAEHMIRFESH

, ; R REEE FHEARE
/?§ D <
BES T m) (%) n c
HRHD 50 40 3.3 9.3
HRMD 50 30 2.9 6.3
HRLD 50 20 25 3.6
MRHD 30 40 2.8 4.7
MRMD 30 30 2.6 4.9
MRLD 30 20 2.3 2.7
LRHD 20 40 2.4 1.3
LRMD 20 30 2.3 1.8
LRLD 20 20 2.2 1.8

74 BREY RAEE

r.m.s. I ZE T AT A PR B B BR B AT i A . 7EEE B5100 mE800 mitINLoS- ¥ 58842 1
r.m.s. i SEY R A E e T RE B U R

DS=A-d®

(ns)

(98)

#£3.705 GHz |, FrittA SRR A I M ARG DL IN SE 5 e 2 AR 27 P iR, 4%
Wbl 2K, 38 B B A B & S 5.

*27
1E£3.705 GHz LR AT SN EY RS
REIRERE PR WAL R
BRIk (n;) = (9%6) = (ns)
A B
HRHD 50 40 237 0.072
HRMD 50 30 258 0.074
HRLD 50 20 256 0.11
MRHD 30 40 224 0.095
MRMD 30 30 196 0.12
MRLD 30 20 172 0.19
LRHD 20 40 163 0.18
LRMD 20 30 116 0.23
LRLD 20 20 90 0.29
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ITU-R P.1411-10 &iXH

45

#H 25100 mA800 m, WRIRFAH KEIMAY E (ASD) FENEKMAY B (ASA) A LA N
PR AR, R e

ASD =o.-dP Gi'D)

ASA=7y-d® (FE)
7£3.705 GHz L 4 i1 R B 19K BR 2 T

(99)

(100)

A MAE LK ASDFIASAS MR T 28 F1329,

%28
7£3.705 GHz LG5 B 9K BE R S FIASDS %

P ﬁﬁa‘fm%mﬁ SI%%/?;K%‘E o 8
HRHD 50 40 107 0.13
HRMD 50 30 116 0.18
HRLD 50 20 250 0.31
MRHD 30 40 115 022
MRMD 30 30 232 033
MRLD 30 20 264 0.37
LRHD 20 40 192 033
LRMD 20 30 141 029
LRLD 20 20 113 0.24

#*29
7£3.705 GHz LG BB 9K B R T S HASAS

BRTA T kﬁi;;?m&)‘%%)% Sl%%gn%ﬁ . 5
HRHD 50 40 214 -0.27
HRMD 50 30 147 -0.17
HRLD 50 20 140 0.14
MRHD 30 40 127 —0.15
MRMD 30 30 143 0.16
MRLD 30 20 132 0.13
LRHD 20 40 109 -0.09
LRMD 20 30 124 -0.11
LRLD 20 20 94 0.06
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8 % BB R TE B TR AR AL

81 BEENX

HF IR Y502600 my MR N3.7 GHzIYI ERHE, BAICAEEBAE IR T 28
S EAR K . 1SN ZRERSE 1 LTI FEX 2 BERS S AT J LT AR, BeAl 148
I3 S AR R BB X AN S

K15
ZERNEHE

P.1411 -15

5y B O Gl 1- 45 3 21 ELIA B B AT £ 35 3- 45 Mt 2110 LA BE I 2 IRV . A EE S d 1
E SN
d= Ioglod (101)
d;
Hrpdifd 7 AR G a1 G52l &k G ui3f G a2 MRS . Jeui25 Guilfi G
S3MIEE B A, d=0.
o d (I3 & X,
0°<0<180°,-03<d <0.3 (102)

8.2 KN H-ZHSHH EAHR
F T EAH DA AR (14 B 725 (8] 50 E0 46 -
- =% (SF)
- KK+ (KF)
- I ZEH g (DS)
- FIEMYE (ASA)
-~ HRAYE (ASD)

£ 3 1- 3 3l 20 B M1 65 346 3- 15 St 2 % 2 1] P A ST Th) -2 1) S8 ) A S AR R ey DL 4
Xt
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FRSKH T 20 B8 A (5 2 Bk 4 2 TR AISF. KF. DS, ASAFIASD ) AR S AR 52 S (p) i i X
mr,

P(sE, KF,Ds AsA) (0) = A exp(-6°/B) (103)
Pasp(0) =A-In(6) + B (104)

FEORT 70 18 411 R 2% ELAH S A7 ) S R R O 70 ) B T S AR(E IR 3.7 GHz )l 4K
PEARAGM, WR30H.

230
FEXT T2 55 £ B0 B (6] - 25 (8] S 450 A B AH SRR R g 7Y R 3t
REFE HAHERARK
PR
SH HX (GH2) heihe hy A B
(m) M) | 305 | B E | FHE | App £

MR w7 0.749 | 4.3x10? 619 89
K-IA 1 0.295 | 4.9x10°% | 2129 6
INHIEY & 3.7 25 2 0.67 7.0x102 | 1132 119
PEAY E 0.582 | 2.1x10% | 1780 484
HRAYT R -0.0989 | 9.2x10*4 | 0.483 0.016

S 6T B B 1 7 4% B 2 TR [ SF. KF. DS ASAFIASD [ H AR 68 A () 4 5 X
W

p(SF,KF,DS,ASA)(a) =A- exp(—‘a ‘/ B) (105)

pasp(d) = A{d|+B (106)

ERH TR X B ) 2 LA SRR A ) SR AR A o il B T SRR B B 3.7 GHz R TI &
HHRDATH), WER3Ls.



48 ITU-R P.1411-10 &
231
AR AR BE B A 3 (8] — 2R (8] S50 B A SRR R S 7R R 3
REEE HHEXARE
Eg X | GHy | hfths | h A B
(M) | (M) g | g | FHE | AR
FH 5 7% 0.572 | 1.4x102 | 0.38 | 4.9x10?
K-A7 0429 | 2.8x10% | 027 | 7.1x10°%
I 2P E=e 3.7 25 2 0.663 | 4.6x102 | 0.38 1.6x101
ESIBuy S EE i 0.577 | 1.1x102 | 0.38 | 2.1x10%?
HARAY R 0.51 1.9x10t | 0.196 | 4.2x10°2
ARG 4355 A AR B0 25 R P 25 B % 2[RI ISF. K. DS. ASAFITASD) B AH AR (p)
A H:

~ 0
P(sF, KF, DS, AsA, AsD) (0,d) = A-exp(——) -exp(——)

2

B

JZ

(107)

REORT 7 188 A7 MR X B2 8 (10 T AR S A ) gt 7R 2R B S T AR B I 3.7 GHz 1l
BHIRRASH, WR3LFTR.

%32
AE T 43 B AR AN AR X BE B A S [E) -2 (R 2 80 B A SR B L 7Y 3R 3
REFE HIRXRRE
PR
%
25 X (GH2) hiﬂ h, A B C
my | ™ RS kR R R | AR E R R £
MR % 0.53 | 7.1x10°3 | 29.31 4.6 0.42 | 9.2x10°2
K-[A ¥ 0.28 | 6.4x1072 | 22.48 5.9 0.21 | 4.2x10°2
ey {5 3.7 25 2 | 046 |9.2x102| 29.31 3.7 0.21 | 7.1x10°5
I EE i 0.49 | 4.9x102 | 29.31 0.15 0.21 | 2.1x102
R AT R 0.34 | 6.4x102 | 29.31 25 0.21 | 2.1x102
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8.3  HIESPEHEEREAER

HE G 0k 1- 5 30l 245 T8 K e L b (i) 78 IS S i AT B % 65 308 3- 15 3t 245 0k i i 12 by () £ P
SEF B AT TSR .

iy, (17, 7)= ReaEL(hy (i) — By () ))(hj () — P (e;) T (108)
Foop (o) BRAESHIOME ., WEE, RARB TR (5 dB) HfEHkm

LRI SEREAS A e AT S AR SR o e b, BUE YE FE D9-1 30 1R A 5% AR B0 A
—AeEkE, H

EL(h; (i) — i (5))(hj () = ()]

Crn, (ti,7j)= Real — LA (109)
\/E[(hi(Ti)—hi(Ti)) ]\/E[(hj(Tj)_hj(Tj)) ]
TERPXRLIRENE o, (i, vy) W ELAHDRIR BN, AR5 RS LA =424
- FIATE IR Chihj (’Ei,’[j) N PSS PN
PFmax = maX{Chihj (ti 7))} (110)
- TSV Chihj (Ti,’CJ‘) (1) L AH 9% S /IMA
Prmin = MIN{Chp, (7i, 7))} (111)
- FLIRETE e, (v, ) I AR SRS (22
Prstd = JT__].i._I(Chihj (i %) = Cryn; mean) dTidr
i (112)

HATAIT 2 AR B K ifl 10 Chyh; mean AR T IA VR B HAH P IME . ZEHE T
x, HITERVN, [N 545088 MR PR B S
AEXS 40 5 A ) PR 25 i - TR) PR /N RIS 3 v 1) ELAH S A Y (pr) R T 2045 H
o (0)=A-In(6)+B (113)

AEGE T4 B8 £ 1 2% ELAH S AR TR ) S 700 22 0 3 T L R A 3R 85 1 3.7 GHz (1l & i 40 3k
2], InER33FTR.
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%33
FEXT T2 55 £ B 58 1 32 75 1 B A SRR R i B R 3
REEE BHRARH
, R

S8 HiX (GH2) hiﬂ h, A B

my | ™| FHE | RkE | FHE | ARGE
e NAE -1.09x102 | 2.5x10°3 0.635 3.5x10°3
e /ME Eo=ct 3.7 25 2 | 1.62x102 | 6.4x10* -0.659 1.1x102
PRt 2 -9.71x1073 | 7.1x10°° 0.417 7.1x10°5

AR T RE T P 5 PR A 2 B % () ) RS 3 v ) ELAH DA Y pl 1 2 Uh
pr(d) = A-exp(-{d|/B) (114)

AT T A X BB 4 2% EAH S AR R (1 L7 ZR R T s R A B 3.7 GHz I = 24
HAFHT, WE3LFTR.

#34
AT A BE B ) B TR I B SO R i R R 4
REREE HHEXARE
PR

¥ Hi X (GH2) h;iu hy A B

m | M| s | meeE | FHE | ArBE
wNE 0.628 2.8x10°3 5.1 7.1x10°5
w/ME F5 3.7 25 2 -0.626 5.7x10°3 3.75 1.0x101
PR v i 22 0.401 7.1x10* 5.1 7.1x10°5

9 [CES=E IE: ety
25 Th AN SE R R B O3 A DL R SRAEIE S H0 Clirmu s I SE S & )l A 3 20 4 2 A
Iy AT Al 5

9.1 HEKAKEREE
3% 4200 km/h (55 m/s) A7 B0 i K 25 5 302 8 A #% DL A BE E BEATLAE 5 4 11 ]
KA IR A R B
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KEETCLE PR B HE 42 N R 26 B B BUR e B T T R 4k B % . il A 18 AT
PN # b 1 BE DL S AE NS 8 2 8, i e 4k FE S N k& I 4 5 18 MHz 43 #F R B
2 350 MHzHs 5 [RS8 &4 2041 7 %2 650 MHzA11 890 MHzit [l 4 o [ Jb 5t 42k BR VS 28 3347
ML HBGEENEE L. KEREAZMEEREE, Hhafme2es (BN « MR

PR g, KE—MIGERE MEY B TS ) « KA AIBEIE .

235205 1K BB I B 4 B B v 2O RIS B BE SIS A SRR 5 T 1 EE S A

IS

%35
FMBE T AR EEREE RS
S ek b7k KEHEE IR FIYEE R
WERY BETR (MH2) (km/h) (m) (m)
‘ BEAZEEEI% (L) 2 650 285 3.4-5 4.2
2R
Fp kB (1) 1890 285 1.9-3.5 2.8
A BES 4K BE R (2) 2 350 200 0.51 0.51
&Y 18 MHZ.
@ & %50 MHZ.

XL R IE 420 dBITRR Ar.m.s. I SE e (B LA J2 223651 H (A 5% i AT AN it 5 3
N RK-

2236
r.m.s.iEY BAIK-FF
r.m.s.
TR A TSR K-B¥
(dB)
(ns)
R s Y
J A= (A 0 0 0 0
EpiZ BEhTE (MH2) hi ho ) 50% 95% | 50% | 95%
(m) (m)
FOEME | EFREER% | 2650 30 10 200-1000 | 101 210 4 9
M| Th4kBERR | 1890 30 10 200-1 000 29 120 15
PRELREYY | h4kEEEE | 2350 14 3 100-1 000 38 171 4 11

92 EHEEWEE

TERIRABIAEE T, B4 PLLA100A BLI/NES (27.8K/FP) LI EEAT It .
) v 2R 70 4 RS SRR, S i 2 1 AR .
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5, R A A E 5 R o2 FL BE T AR BRI, el DA
2k, XN R T R N IR RAE T L,
RITL T R A BRI P A T P QR BE RS TE A P

W& 2 5 55 [ W 7K 17 e il B A B R 3E AT HY, M N5.9 GHz (100 MHz+ %) 128 GHz
(500 MHzH7 58) o N 4yFEE, IXPANER I &2 M7 i .

#* 37
R R LR
Sl R T - i EEE B IbEE R SEEE R
R BiETR (GHz) (A B/ K oK)
5.9 100 0.38-1.68™M 0.86"
P N rh 2 B
28 100 0.06-0.25@ 0.12®@
M A7 %5 & 4100 MHz,
@5 55 M & N500 MHz.
*f15.9 GHz [ Il &,

FEK R rms I 89 FEAIAE K38

[TPRAE 920 dB. X T-28 GHzI I &, rm.s.Bf ZE4 & TR N25 dB. /Ml

* 38
R A BRI T r.m.s. it Y B K %
= r.m.s. Bf Ry & K B
W& %A (ns) (dB)
RAWE |
B | BRAE (ﬂﬁi vl [ m "(";n 50% | 95% | 50% | 95%
(m) (m)
5.9 7 17 |30-1000| 13 552 | 75 | 15.7
f=ipu3 HH 4k B it
28 11 2 |100-500 | 6.3 2035 | 102 | 13.1
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