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FIGURE 2
Definition of parameters for the NLoS1 case
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The relevant parameters for this situation are:

Iy average height of buildings (m)

W street width (m)

b: average building separation (m)

o street orientation with respect to the direct path (degrees)
hi: Station 1 antenna height (m)

hy: Station 2 antenna height (m)

I length of the path covered by buildings (m)

d: distance from Station 1 to Station 2.
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4.2.2.2 Suburban area

A propagation model for the NLoS1-Case based on geometrical opties (GO) is shown in Fig. 2. This
Figure indicates that the composition of the arriving waves at Station 2 changes according to the
Station 1-Station 2 distance. A direct wave can arrive at Station 2 only when the Station 1-Station 2
distance is very short. The several-time (one-. two-, or three-time) reflected waves, which have a
relatively strong level, can arrive at Station 2 when the Station 1-Station 2 separation is relatively
short. When the Station 1-Station 2 separation is long, the several-time reflected waves cannot arrive
and only many-time reflected waves, which have weak level beside that of diffracted waves from
building roofs, arrive at Station 2. Based on these propagation mechanisms, the loss due to the
distance between isotropic antennas can be divided into three regions in terms of the dominant arrival
waves at Station 2. These are the direct wave, reflected wave, and diffracted wave dominant regions.
The loss in each region is expressed as follows based on GO.

20-10g10| ﬂ | for d<d, (Direct wave dominant region)
L
Litos1 = Ly, tor dy=d <dpp (Reflected wave dominant region) (48)
32.1- logm‘ di ]+ Ly, for d zdpp (Diffracted wave dominant region)
wURD /
where:
Ly —L
L, M-{d—dk) when dp<d<dpy<dgp
Fodpg—dp
Ly, =+ (k=0.1.2..) (49)
La 1y (44 hen dy<d<dgp<d
I‘dk—l—ﬁ{ — k) when Pz < RD =0
RD Yk

de= () + (hy = hop? (50)

sin ¢

4md
L, =20-logm-<[ 2 % (51)

104" .2
dpp(f) = (0.25-d; + 0.25-d, — 0.16-d; — 0.35-d,) - l0g4(f)

+0.25-dy + 0.56-dy + 0.10 - d3 + 0.10 - d, (52)
(0.8GHz < f < 38 GHz)
L -1, ) ‘
LdRD :Lﬂ’k + ;:11—_‘7,; '(dRD_dk} (dﬁ. EdRD de—l] (53)
I 2
dip = =% ‘ +(y —hy)? (54)
\._ s Qg
* 2-(h, —hy)
B - 1»'-{hl—}al}-(2k+1]_klw 56
' 2:(h,~1y) '
= _l!A—"- | 57
@ =tan | 3, tanq)J (57
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FE1 #%& ITU-R P.1411-9 (06/2017) Propagation data and prediction methods for
the planning of short-range outdoor radio communication systems and radio local

area networks in the frequency range 300MHz to 100GHz
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