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2.2 Cac M6 Hinh Kénh V6 Tuyén Di Pong Ngoai Troi
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Khac v6i ban chét tinh hodc ban tinh cia kénh trong nha, cac kénh ngoai troi
thuong c6 dic trung 1a d6 loi kénh bién doi theo thoi gian, tiiy thudc vao tdc do di
dong cua thiét bi dau cudi. Tuy thudc vao tde do di dong, su thay déi theo thoi gian
cua do loi kénh bi chi phdi bai phdé Doppler, phd nay xac dinh twong quan mién
thoi gian trong d6 loi kénh Trong muc nay, ching toi trinh bay cach mo hinh hoa
su dao dong kénh twong quan thoi gian khi thiét bi dau cudi di dong di chuyén.
Hon nira, ching t6i trinh bay mot s6 phuong phép thuc té dé trién khai mé hinh
kénh di dong ngoai troi cho ca kénh truyén phang va kénh chon loc tan sé.

2.2.1 M6 hinh FWGN

Kénh ngoai troi dugc dic trung boi phd Doppler chi phéi su bién doi theo thoi gian
cta d6 loi kénh. Cac loai phd Doppler khac nhau c6 thé duoc tao ra bang mé hinh
nhidu Gauss tring duoc loc (FWGN). M6 hinh FWGN 1a mét trong nhitng mé hinh
kénh ngoai trdi pho bién nhat. Mo hinh Clarke/Gans 1a mo hinh FWGN co ban ¢6
thé dugc diéu chinh thanh cic loai khac nhau, tiy thudc vao cach thuc bo loc
Doppler duoc trién khai trong mién thoi gian hozc mién tan s6. Trudc hét chung ta
thao luan vé mo hinh Clarke/Gans va sau do 1a cac bién thé trong mién tan sb va
mién thoi gian caa né.

2.2.1.1 Mo hinh Clarke/Gans

Mo hinh Clarke/Gans dugc xay dung véi gia thuyét 1a cac thanh phéan tan xa quanh
tram di dong dugc phan bd dong déu trong d6 cong suat cho mdi thanh phan bang
nhau [26]. Hinh 2.6 biéu dién so d6 khéi ctia mo hinh Clarke/Gans, chung ta thay
c¢6 hai nhanh, mot nhanh cho phan thuc va nhanh con lai tng véi phan ao. Trong
mdi nhanh, truéc hét nhiéu Gauss phirc duoc tao ra trong mién tan sé va sau do
duoc loc bing bo loc Doppler dé thanh phan tan sb chiu dich chuyén Doppler.
Cubi cung, nhidu Gauss dich chuyén Doppler duoc chuyén thanh tin hiéu trong
mién thoi gian thong qua khdi IFFT. Bai vi dau ra cua khéi IFFT phai 1a tin hiéu
thue, dau vao ctia nd phai ludn ludn dbi xang lién hop. Xay dung do loi kénh phirc
bang cach thém phan thuc vao phan 4o cua dau ra, kénh co bién d6 phan bd
Rayleigh dugc hinh thanh.
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Clarke/Gans model, f,,=100[Hz], T.=50[us]
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E{l*(1)} = E; (2.28)
E{hl[f}} E.[]. [229}
E{hi(t)ho(r)} =0 (2.30)
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19, M=20

Equal power subray: Laplacian o
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Sub-path # (m) Offset for a 2 deg Offset for a 5 deg Offset for a 35 deg

AS at BS (Macrocell) AS at BS (Microcell) AS at MS

(degrees) (degrees) (degrees)

1,2 +0.0894 + 0.2236 +1.5649
3,4 +0.2826 + 0.7064 +4.9447
5,6 +0.4984 +1.2461 +8.7224
7.8 +0.7431 +1.8578 +13.0045
9, 10 +1.0257 + 2.5642 +17.9492
11, 12 +1.3594 + 3.3986 + 23.7899
13, 14 +1.7688 + 44220 + 30.9538
15, 16 +2.2961 +5.7403 +40.1824
17, 18 +3.0389 +7.5974 +53.1816
19, 20 +4.3101 +10.7753 +75.4274

0, a+m-6+d¢ for m
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Tab Pedestrian A Pedestrian B Vehicular A Vehicular B Doppler
spectrum
Relative Average Relative Average Relative Average Relative Average
delay power delay power delay power delay power
[ns] [dB] [ns] [dB] [ns] [dB] [ns] [dB]
1 0 0.0 0. 0.0 0 0.0 0 —2.5 Classic
p 110 —9.79 200 —0.9 310 —1.0 300 0.0 Classic
3 190 —19.2 300 —4.9 710 -9.0 8900 —12.8  Classic
4 410 —22.8 1200 —8.0 1090 —10.0 12 900 —10.0  Classic
5 2300 —7.8 1730 —15.0 17 100 —25.2  Classic
4] 3700 —23.9 2510 —-20.0 20000 —16.0  Classic

Tab Typical urban (TU) Bad urban (BU)
Relative Average Doppler Relative Average Doppler
delay [us] power spectrum delay [us] power spectrum
1 0.0 0.189 Classic 0.0 0.164 Classic
2 0.2 0.379 Classic 0.3 0.293 Classic
3 0.5 0.239 Classic 1.0 0.147 GAUSI
4 1.6 0.095 GAUSI 1.6 0.094 GAUSI
5 2.3 0.061 GAUSZ 5.0 0.185 GAUS2
6 5.0 0.037 GAUS2 6.6 0.117 GAUS2




Tab Typical urban (TU) Bad urban (BU)
Relative Average Doppler Relative Average Doppler
delay [us] power spectrum delay [us] power spectrum
1 0.0 0.092 Classic 0.0 0.033 Classic
2 0.1 0.115 Classic 0.1 0.089 Classic
3 03 0.231 Classic 03 0.141 Classic
4 0.5 0.127 Classic 0.7 0.194 GAUSI
5 0.8 0.115 GAUSI 1.6 0.114 GAUSI
6 1.1 0.074 GAUSI 2.2 0.052 GAUS2
7 1.3 0.046 GAUSI 3.1 0.035 GAUS2
8 1.7 0.074 GAUSI 5.0 0.140 GAUS2
9 23 0.051 GAUS2 6.0 0.136 GAUS2
10 3.1 0.032 GAUS2 72 0.041 GAUS2
11 3.2 0.018 GAUS2 8.1 0.019 GAUS2
12 5.0 0.025 GAUS2 10,0 0.006 GAUS2

Tab Typical rural area (RA)
Relative delay [us] Average power Doppler spectrum

1 0.0 0.602 RICE
2 0.1 0.241 Classic
3 0.2 0.096 Classic
4 0.3 0.036 Classic
5 04 0.018 Classic
6 0.5 0.006 Classic
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I, (n) = hy,(n) + /1=t,h,,(n) (2.39)

hy, 4 1(n) = /1., (n) (2.40)

Terrain type SUI channels
A SUI-5, SUI-6
B SUI-3, SUI-4
C SUI-1, SUI-2

e | —1.72f2+0.785f fy <1
S 0 0 2.41
) {{} fo>1 (241)
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SUTI 1/2/3/4/5/6 channel

Doppler [Hz]

Antenna correlation
(ain reduction factor

Normalization factor

Terrain type

Omni antenna:
overall K

3¢ antenna:
overall K

Tap 1 Tap 2 Tap 3

Delay [ps] 0/0/0/0/0/0 0.4/0.4/0.4/1.5/4/14 0.9/1.1/0.9/4/10/20
Power (omni ant.) [dB] 0/0/0/0/0/0 -15/-12/-5/-4/-5/-10 -20/-15/-10/-8/-10/-14
90% K-factor (omni) 4/2/1/0/0/0 0/0/0/0/0/0 0/0/0/0/0/0

75% K-factor (omni) 2001 1/7/170/0 0/0/0/0/0/0 0/0/0/0/0/0

50% K-factor (omni) -I-1-1-1211 -/-1-1-10/0 --1-1-10/0
Power (30° ant.) [dB] 0/0/0/0/0/0 S21/-18/-11/-10/-11/-16  -32/-27/-22/-20/-22/-26
90% K-factor (30° ant.) 16/8/3/1/0/0 0/0/0/0/0/0 0/0/0/0/0/0

75% K-factor (30° ant.) T2/36/19/5/2 0/0/0/0/0/0 0/0/0/0/0/0

50% K-factor (30 ant.) --1-1-1715 -/-1-1-10/0 -I-1-1-10/0

0.3/0.15/0.3/0.15/1.5/0.3  0.5/0.25/0.5/0.25/2.5/0.5
pewy = 0.7/0.5/0.4/0.3/0.5/0.3
Grr =0/2/3/4/4/4dB
Fomi = —0.1771/-0.3930/—1.5113/—1.9218/—1.5113/—0.5683dB
Fy =—0.0371/—0.0768/—0.3573/—0.4532/—0.3573/—0.1184dB

C/C/B/B/A/A
o = 0.111/0.202/0.264/1.257/2.842/5.240 jus
K=3.3/16/0.5/0.2/0.1/0.1(90%)

K =10.4/5.1/1.6/0.6/0.3/0.3 (75%),
K =-/-/-/-/1.0/1.0 (50%)

o, = 0.042/0.69/0.123/0.563/1.276,/2.370 s
K = 14.0/6.9/2.2/1.0/0.4/0.4 (90%),
K = 44.2/21.8/7.0/3.2/1.3/1.3 (75%),
K = -/-/-1-14.2/4.2 (50%)

0.4/0.2/0.4/0.2/2/0.4

Setting SUI channel parameter

v

SUl fading channel generation using FWGN with filtering

Y

Time interpolation or resampling
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Power [dB]

PDP =1.007
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df, —n+0<0<mn+6
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66)

—n+0<60<m+60
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Total PAS
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P(6.o.8) =N, - 1. V3Ic+8 <8<+ 0 (3.68)

o) = mi BS | (Phaseducto) (MS \ (Phase due to
"'“'“"_‘p' Power . PAS BS Array PAS MS Array

=1

(3.69)




1. Choose LL model

. g

| CASE 1. CASE 11, CASE I, CASE IV

|

2, Ganerates paramelers

- Subray model equal pover or sampled Laplacan
- Determines Ao of each subcay and power

- Generates random phases

- Randomly paring subray

- Compuies anlenna gain

5. Gensrates channel
coslicients

- Cbtains velochy veclor and ils angle
- Generates channel coelficient per path

BS array

e
......

MS array

MS direction

BS array broadside of travel
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exp (jk||v]|cos (0m.a0—0,)1)
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(3.71)




v Gas @ECKPWH-"_\- sin fgg ) x
LOS [ 1 [ K T . X
Dy (1) \ ﬁﬁw.u.l(f ) 4 e v Gus(Oums Jexpljkd, sin Oys + Pros) x
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