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A Proposal to add Channel M odel for Open Rural Areafor 16m Evaluation
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1. Introduction
This contribution proposes to add a macro-cdl channe mode for open rurd areain the section 3.2.

2. Path Loss Model for Open Rural Areas
One path loss model for open rurd areasis based on the COST231 HATA modd [1]:
PL,,an(dB) = 46.3+33.9l0g f. - 13.82logh, - a(h,,) + (44.9- 6.55logh)logd + C,, @
wherea(h,,) is defined in equation (3), (4)and(5), and
0dB for nedi umsi zed city and suburban areas

C, = . @)
3dB for netropolitan centers
for asmdl to medium sized city, the mohile antenna correction factor is given by
a(h,9 = (1.log f.- 0.7)h. - (1.56l0g f.- 0.8)dB 3)
and for large city, it isgiven by
a(h ) =8.29(logl.54h )*- 1.1dB for f_£ 300MHz (4)
a(h,) =3.2(log11.75h )’ - 4.97dB for f_3 300MHz (5)
To obtain the path lossin a suburban area, the sandard HATA formulain equation (1) is modified as
PLapten (0B) = PLiypen - 2[l0g(f, /28)] - 5.4 ()
and for path lossin open rurd aress, the formulais modified as
PL.,. (dB) =PL,,., - 478(logf_)*+18.33log f_ - 40.94 (7)

Theequation (4) insection 3.2.3.1 row 5isidenticd to the path loss formulawhen scenario is mediuny amdl sized city
above.

Except urban and suburban, the open rura areaisakind of very generd and representative macro cell scenario, this
scenario represents radio propageation in large areas (radii up to 10 km) with low building density. The height of the BS
antennaistypicdly in the range from 10 to 80 m, which is much higher than the average building height. Consequently,
LOS conditions can be expected to exist in most of the coverage area, low delay spreads and low angle spreads. In
case the MSislocated insde a building or vehicle, an additiona penetration lossis experienced which can possibly be
modeled as a (frequency-dependent) congtant value. The BS antenna location is fixed in this propagation scenario, and
the M'S antenna ve ocity isin the range from O to 200kmvh.

The open rurd scenario is quite different from urban and suburban, and it takes a big proportion in network coverage
design. s0, it is proposed that the path loss caculation in open rurd scenario being added, the shadow fading factor and
fast fading parameter should be described in relevant sections.

Also, the path loss research is carried out by many companies and organization, the newly experimentd verified
WINNER modd [2] iswiddy accepted.
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3. Proposed Text Changes

Insert anew paragraph after Line 36 on Page 34 in section 3.2.2 to describe the open rura scenario:

6. Open Rural macro-cell: This scenario is characterized by large cell radius (approximately 1-10km BS
to BS distance), high BS antenna positions (above rooftop heights, between 10-80 m, typically 32 m),

low delay spreads and low angle spreads and high range of mobility (0 — 350 km/h). In rural open area,
there is low building density, the height of the BS antenna is much higher than the average building height.
Consequently, LOS conditions can be expected to exist in most of the coverage area. In case the MS is
located inside a building or vehicle, an additional penetration loss is experienced which can possibly be
modeled as a (frequency-dependent) constant value.

Insert anew subsection 3.2.3.6 after Line 2 on Page 37:

3.2.3.6 Open Rural macro-cell

According to the newly experimentd result of WINNR modd [2], the path loss is
LOS:

PL(dB) = 44.2+ 21.5l0g,,(d[m]) + 20*10g,, ( f[GHZ]/5.0) _20m< d < dg;
PL(dB) =8.7+40.0log,,(d[m]) - 19.5l09,, (hss[M])- 19.5l0g,,(h.fm])+ 0.51009,,( f[GHZ]/5.0) __d >dg
NLOS.
PL(dB) =55.4+25.1*log,,(d[m]) + 21.3*l0g,, ( f[GHZ]/5.0) - 0.13(hgs[m] - 25)l0g,, () - 0.9(h,[m] - 1.5)
Where  d__=distance
dep = 44X, s xf/cC
ss_= the height of the base gtation

h,s_= the height of the mobile station

= the centre-frequency (Hz)

-
c_ = the velocity of light in vacuum
S __=dtandard deviation

d,_ =100 meter (the reference distance)

As option, the COST231 HATA open rurd path loss modd offset could be used asfollow:  For the COST 231 Hata
open rurd path loss modd, the path loss equation isidentical to that of the urban macro modd in (4), except for a
C=0dB correction factor instead of 3dB, and a offset for open rurd area.

The origind Hata offset for open rurad areas was [18]:

I:)I‘Rural (dB) = PLUrban - 478(|Og fc )2 +18.33l og fc - 40.94

Because the origina Hata offset is used and verified for years, it is adopted here. Again, afrequency scaling factor of
26lo010(fc) is used to account for the path loss change according to the carrier frequency.
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Insert text between Lines 10 and 11 on Page 39 in Section 3.2.4 asfollows:.

Open rural macro-cell: NLOS:8dB, LOS: 6dB

Insert new subsection 3.2.5.6 on Page 45 after between Lines 7 and 8 asfollows:

3.2.5.6. Open Rural macro-cdll

Cluster # Delay [ns] Power [dB] AoD [°] | AoA [°] | Ray power [dB]

| 0 5 10 0.0 |-15.0]-16.8 0 0 -0.23% | -22.8%*

2 20 -15.5 7 44 -28.5

3 20 -16.2 17 -45 -29.2 e, | 2.
4 25 30 35 |-153|-17.5]-19.2 18 -43 -25.3 B
5 45 -20.5 -19 50 -33.5 u:ﬁ ?’*
6 65 118.9 18 48 319 g
7 635 -21.1 -19 51 -34.2 g g
8 90 -23.6 -20 -54 -36.6 ) k@
9 125 -26.1 -22 57 -39.1

10 180 -29.4 23 -60 -42.4

11 190 2283 22 59 “41.3

Table xx:: Open rural macro-cdl CDL(LOS)
In the LOS model, Ricean K-factor is 13.7 dB, which corresponds to 500m distance between Tx and Rx.
Cluster # Delay [ns] Power [dB] AoD [°] | AoA [°] | Ray power [dB]

1 0 5 10 -3.0 | -5.2 | -7.0 0 0 -13.0

2 0 -1.8 -8 28 -14.8 i
3 5 -3.3 -10 38 -16.3 ol

4 10 15 20 -48 | -7.0 | -8.8 15 -55 -14.8 a a
) 20 -5.3 13 48 -18.3 < | =G
6 25 71 15 .55 -20.1 |2
7 55 -9.0 -17 62 -22.0 S |5
8 100 -4.2 -12 42 -17.2

9 170 -12.4 20 -73 -254

10 420 -26.5 29 107 -39.5

Table xx:: Open rural macro-cell CDL( NLOS).
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