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CZE S RO MASERE (7 #)

» COST 20715 E#&EH!

* FARME

— COST 207, "Digital land mobile radio
communications,'" Office for Official Publications of
the European Communities, Final report,
Luxembourg, 1989.
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Wiley i B, 20114E




COST 2075 AL ) 2 EE (T /#8)

ER T P IR E S0

Doppler power
spectral density
Type Suu(f)
“Jakes” '
e ”fmxs/l—(j/fmu)z
“Gauss I” G(A, —0.8 fraxs 0.05 finax)
+G(A, /10, 0.4 frax. 0.1 fnay)
“Gauss II” G(Az, 0.7 frnax, 0.1 frnax)
+G(A5/10", —0.4 frrax. 0.15 frnay)
“Rice” 0.412

7 fmax A/ 1—(f / fmax )2
+0.9128(f — 0.7 fnay)

SR b

/4

"Jakes"
> = "Gauss I"
E3 S
) w
a a
2 2
e e
v 5
= =
= =y
) L’__’J 8
f
(c) (d)
= "Gauss I rtz
Z I —
a a
7] 7
A -
3 3
c. .
£ S
= 2
f|'mu& fmzx 'fmnx 0 fmax




COST 2073 BRI A &, X (THE)

6 EIPXRA)FESH

FHXSIEIR | HXT G a8 (HUE 0 DD

Propagation Relative path power Doppler Delay

Path no. delay PSD spread

¢ 7 (linear) (dB) Se(t') BY
Rural Area (RA): 6-path channel model (alternative) o
0 0 ps 1 0 “Rice” 4
1 0.1 ps 0.4 —4 “Jakes™
2 0.2 s 0.16 —8 “Jakes™
3 0.3 pus 0.06 ~12 “Jakes’] K
4 0.4 us 0.03 —16 “Jakes™
5 0.5 pus 0.01 —20 “Jakes™




OST 2075 EAAL AR X (1) (T #8)

SNREFRBANX(TU)EEERSH

Propagation Relative path power Doppler Delay
Path no. delay PSD spread
e 7/ (linear) (dB) S (t') BY

(i) Typical Urban (TU): 12-path channel model

0 0.0 ws 0.4 —4 “Jakes”

1 0.2 s 0.5 -3 “Jakes”

2 0.4 us 1 0 “Jakes”

3 0.6 us 0.63 —2 “Gauss I”

4 0.8 us 0.5 -3 “Gauss I”

5 1.2 us 0.32 -5 “Gauss I”

6 1.4 s 0.2 7 “Gauss I” LO s

7 1.8 s 0.32 -5 “Gauss I”

8 24 us 0.25 —6 “Gauss II”

9 3.0 us 0.13 -9 “Gauss I1”
10 3.2 us 0.08 —11 “Gauss I1”
11 5.0 us 0.1 —10 “Gauss I1”




COST 207{5ERE AL AR X (2) (T /8D

SNEBRRX(TUSEERS B E R
y =F iyl A

Propagation Relative path power Doppler Delay
Path no. delay PSD spread
¢ 7/ (linear) (dB) S (') BY

(ii) Typical Urban (TU): 12-path channel model (alternative)

0 0.0 us 0.4 —4 “Jakes”

1 0.1 us 0.5 -3 “Jakes”™

2 0.3 us 1 0 “Jakes”

3 0.5 us 0.55 —2.6 “Jakes”

+ 0.8 us 0.5 -3 “Gauss I”

5 1.1 s 0.32 -5 “Gauss I”

6 1.3 us 0.2 _7 “Gauss I” L0 s

7 1.7 s 0.32 -5 “Gauss I”

8 2.3 us 0.22 —6.5 “Gauss I1”

9 3.1 pus 0.14 —8.6 “Gauss I1”
10 3.2 us 0.08 —11 “Gauss I1”
11 5.0 us 0.1 —10 “Gauss II”



COST 207{5ER AL AR X (3) (T /8

SR MBI X (TU) S EEESH

Propagation Relative path power Doppler Delay

Path no. delay PSD spread
¢ 7/ (linear) (dB) S (') BY

(iii) Typical Urban (TU): 6-path channel model (alternative)
0 0.0 us 0.5 -3 “Jakes”
1 0.2 us 1 0 “Jakes”
2 0.5 pus 0.63 —2 “Jakes” 1.0 s
3 1.6 us 0.25 —6 “Gauss I” ’
4 2.3 us 0.16 —8 “Gauss II”
5 5.0 us 0.1 —10 “Gauss II”




COST 20751 8RB HImX (1) (T #)

SREFELSHXBLU)EEERESH

Propagation Relative path power Doppler Delay
Path no. delay PSD spread
¢ 7 (linear) (dB) S (') BY

(i) Bad Urban (BU): 12-path channel model

0 0.0 us 0.2 —7 “Jakes”

1 0.2 us 0.5 -3 “Jakes”

2 0.4 us 0.79 —1 “Jakes™

3 0.8 us 1 0 “Gauss I”

4 1.6 pus 0.63 —2 “Gauss I”

5 2.2 us 0.25 —6 “Gauss I1”

6 3.2 us 0.2 —7 “Gauss I1” 2.5 us

7 5.0 us 0.79 —1 “Gauss I1”

8 6.0 us 0.63 -2 “Gauss II”

9 7.2 us 0.2 —7 “Gauss II”
10 8.2 us 0.1 —10 “Gauss I1”
11 10.0 us 0.03 —15 “Gauss I1”



COST 20751 8RB HImIX (2) (T #)

SREELIHXBUESEHERSHEFR
y =FiUD

Propagation Relative path power Doppler Delay
Path no. delay PSD spread
¢ 7/ (linear) (dB) S (1) BY
(ii) Bad Urban (BU): 12-path channel model (alternative)
0 0.0 s 0.17 —7.7 “Jakes”
1 0.1 us 0.46 —34 “Jakes”
2 0.3 pus 0.74 —1.3 “Jakes”
3 0.7 us 1 0 “Gauss I”
4 1.6 s 0.59 —23 “Gauss I”
5 2.2 us 0.28 —5.6 “Gauss II” 2.5 us
6 3.1 us 0.18 74 “Gauss II” '
7 5.0 us 0.72 —14 “Gauss II”
8 6.0 us 0.69 —1.6 “Gauss II”
9 7.2 us 0.21 —6.7 “Gauss I1”
10 8.1 us 0.1 —9.8 “Gauss I1”
11 10.0 s 0.03 —15.1 “Gauss II”



COST 207518 A B HIMX 3) (THR)

SIEELIMXBU)EGERESH

Propagation Relative path power Doppler Delay
Path no. delay PSD spread
¢ 7 (linear) (dB) Se(t') BY

(iii) Bad Urban (BU): 6-path channel model (alternative)

0 0.0 s 0.56 —2.5 “Jakes”

1 0.3 us 1 0 “Jakes™

2 1.0 s 0.5 -3 “Gauss I”

3 1.6 s 0.32 5 “Gauss I” 2.3 s
4 5.0 us 0.63 -2 “Gauss II”

5 6.6 s 0.4 —4 “Gauss II”




COST 2075 i) (TH#)

SDRREEMEHDEEERSH

Propagation Relative path power Doppler Delay
Path no. delay PSD spread
e 7 (linear) (dB) S (t') BY

(i) Hilly Terrain (HT): 12-path channel model

0 0.0 s 0.1 —10 “Jakes”

1 0.2 s 0.16 —8 “Jakes™

2 0.4 s 0.25 —6 “Jakes”

3 0.6 us 0.4 —4 “Gauss I”

4+ 0.8 us 1 0 “Gauss I”

5 2.0 us 1 0 “Gauss I”

6 24 us 0.4 —4 “Gauss II” >0 s

7 15.0 us 0.16 —8 “Gauss II”

8 15.2 s 0.13 -9 “Gauss I1”

9 15.8 s 0.1 —10 “Gauss II”
10 17.2 us 0.06 —12 “Gauss II”
11 20.0 us 0.04 —14 “Gauss I1”



COST 2075 i) (TH#)

SDREEEBEZHDEEERSHER)

Propagation Relative path power Doppler Delay
Path no. delay PSD spread
¢ 7 (linear) (dB) S (t') BY

(ii) Hilly Terrain (HT): 12-path channel model (alternative)

0 0.0 ps 0.1 —10 “Jakes”

1 0.1 s 0.16 —8 “Jakes”

2 0.3 us 0.25 —6 “Jakes™

3 0.5 us 04 —4 “Jakes”

+ 0.7 us 1 0 “Gauss I”

5 1.0 s 1 0 “Gauss I”

6 1.3 us 0.4 4 “Gauss I >0 s

7 15.0 ps 0.16 —8 “Gauss I1”

8 15.2 pus 0.13 -9 “Gauss II”

9 15.7 s 0.1 —10 “Gauss II”
10 17.2 s 0.06 —12 “Gauss I1”
11 20.0 us 0.04 —14 “Gauss II”



COST 207 AL ILH@3) (T
SRR EEBEZHD)(EEERSH

Propagation Relative path power Doppler Delay

Path no. delay PSD spread
¢ 7} (linear) (dB) S (t') BY

(iii) Hilly Terrain (HT): 6-path channel model (alternative)
0 0.0 us 1 0 “Jakes”
1 0.1 ps 0.71 —1.5 “Jakes”
2 0.3 s 0.35 —4.5 “Jakes”
3 0.5 us 0.18 75 “Jakes” 0 ps
4 15 pus 0.16 —8.0 “Gauss II”
5 17.2 pus 0.02 —17.7 “Gauss I1”




BENiEE RGN MBI EERE (T #)

+3GPP LTE{GHI{=ZH!
€3GPP TS 36.104: “Evolved Universal

Terrestrial Radio Access (E-UTRA);

Base Station (BS) radio transmission
and reception
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3GPP LTEEEHEZE (T#)

» ZEENERE: SR LT

S(f)e< UA=(f /1))

« ZRBY .
Table B.2-2 Extended Vehicular A model (EVA)
Excess tap delay Relative power [dB]
[ns]
0 0.0
ble B.2-1 Extended Pedestrian A model (EPA) 150 =
310 -3.6
E tap del Relati 370 -0.6
xcess[na;;]) elay ela II\:I:B[])OWQH 1701900 :ga
300 _a% 1730 -12.0
70 >0 2510 -16.9
90 -3.0 .
e 20 Table B.2-3 Extended Typical Urban model
410 -20.8 Excess tap delay ReI(Ee-i:UQ\F [dB]
[ns]
0 -1.0
50 -1.0
120 -1.0
200 0.0
230 0.0
500 0.0
1600 -3.0
2300 -5.0
5000 -7.0
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= LCR (Level Cross Rate)
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N(R)=\27 f, pe ”

o 200, W —MRFRERES, fEfm=20Hz
f, W THEp=10f R R, AR %,
SN900MHz, RILI B3 & 1R KB 3)IE
Jx

R SR LN 8
N(R)=2rx20x1xe™"
N(R)=18.44
S LR EHX AR
V =fA=fC/f
V' =20x3e8/900e6 =6.667m/s=24km/ h 104
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» Interpolate

IFFT

» Interpolate

Single path
rayleigh fading
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Vector encoder
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MIMO signal
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0.7

° 'ﬁj‘ﬁ‘éﬂ:_

Rayleigh probability distribution

r T

T U r r

—— Simulated result N=2048
____ Standard Rayleigh probobility distribution

0.7

Standard Rayleigh probobility distribution

T T T T T

—— Simulated result N= 16384
_ Standard Rayleigh probobility distribution
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