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Zenith Attenuation Comparison, Rec.P.676
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New recommendation ITU-R P.[material effect]

Timeline for activities related to the new Recommendation

Contributions Output
Chairman's Total
Year | WP3J | WP3K | WP3M Report number of Note
pages
2001 3J/13 3K/15 3M/26 31/30 App. 30, 31 9 Two parts
31727 3K/16
2002 3J/42 3K/51 31/56 App. 22 14
31/43
2003 3J/10 3K/11 31/33 Ann. 28 37
3J/14
31721
2004 3J/48 3K/46 31/78 Ann. 15 42
2005 3J/112 Ann. 22 40 Carry forward
2006 3J/127 3K/128 3J/159 Ann. 9 2 Additional part only
2007 3J/172 3K/164 3J/193 Ann.7 43
2008 3J/28 3K/28 31/55 Ann. 10 53
31/30
31/37
2009 3J/81 3K/80 3M/91 3J/104 Ann. 1 54 Incl. cover page

URSI-F 2011.4.22
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P.1411 Table 1 Physical operating environments — Propagation impairments

Environment Description and propagation impairments of concern
Urban very — Busiest urban deep canyon, characterized by streets lined with high buildings over ten floors
high-rise which results in an urban deep canyon

— High dense buildings and skyscraper interleave each other which yield to the rich scattering
propagation paths in NLoS

— Rows of tall buildings provide the possibility of very long path delays

— Heavy traffic vehicles and high flowrate visitors in the area act as reflectors adding Doppler shift
to the reflected waves

— Trees beside the streets provide dynamic shadowing

Urban high-rise | — Urban canyon, characterized by streets lined with tall buildings of several floors each

— Building height makes significant contributions from propagation over roof-tops unlikely
— Rows of tall buildings provide the possibility of long path delays

— Large numbers of moving vehicles in the area act as reflectors adding Doppler shift to the
reflected waves

Urban/suburban | — Typified by wide streets

low-rise — Building heights are generally less than three stories making diffraction over roof—top likely
— Reflections and shadowing from moving vehicles can sometimes occur

— Primary effects are long delays and small Doppler shifts

Residential — Single and double storey dwellings

— Roads are generally two lanes wide with cars parked along sides
— Heavy to light foliage possible

— Motor traffic usually light

Rural — Small houses surrounded by large gardens
— Influence of terrain height (topography)

— Heavy to light foliage possible

— Motor traffic sometimes high




P.1411 new section

11 Propagation data and prediction methods for the path morphology approach

11.1 Classification of path morphology

In the populating area except rural area, the path morphology for wireless channels can be classified into 9
categories as shown in Table 14. The classification is fully based on real wave-propagation environment, by
analyzing building height and density distribution for various representative locations using GIS
(Geographic Information System) database.

TABLE 14

Classification of path morphologies along a MIMO channel

Path morphology density
High density (HRHD) above 35 %
High rise : . o
(above 25 m) Middle density (HRMD) 20~35%
Low density (HRLD) below 20 %
High density (MRHD) above 35 %
Middle rise . . o
(12m ~ 25m) Middle density (MRMD) 20~35%
Low density (MRLD) below 20 %
High density (LRHD) above 35 %
Low rise . . o
(below 12 m) Middle density (LRMD) 20~35%
Low density (LRLD) below 20 %

11.2 Path-loss model
The path-loss model in this recommendation is given by
PL[dB] = PL +10*n*logl0(d[m])+S (67)
PL [dB] =-27.5+20*logl0(ffMHz])  (68)
where, n is the path loss exponent and S is the random scatter around the regression line.
The standard deviation of S is denoted as.......

21



Path-loss parameters for 9 path morphologies

Transmittin Average
Path morphology . 5 building n
antenna height[m] density [%] s
HRHD 50 40 3.595 22.25
HRMD 50 30 3.505 18.46
HRLD 50 20 3.214 18.96
MRHD 30 40 3.342 21.37
MRMD 30 30 3.272 31.28
MRLD 30 20 2.969 20.54
LRHD 20 40 3.244 22.51
LRMD 20 30 2.925 20.07
LRLD 20 20 2.672 19.65

P1411DOMIMOIGHRET IILEESTHNS ERRETE

URSI-F 2011.4.22
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Outdoor noise data in VHF/UHF bands measured 1n Japan

Combinations of BPF and LNA for each measured frequency bands

Frequency BPF LNA
No band [ Telonic Berkley] [CERNEX]
(MHz) [TTF series] [CNLU series]
1 121 TTF125-5-5EE
) 163 Loss:0.8~0.7dB CNLU3U42010
3 2 Gain:25.7~25.5dB
; v TTF250-5-5EE NF:0.90~0.78dB
Loss:0.9~0.8dB
5 322 CNLU7U82010
Gain:25.4~25.8dB
6 423 TTF500-5-5EE | NF:0.77~0.76dB
— . 518 Loss:1.7~1.4dB
Example of a measurement site CNLU9U92010
8 783 TTF1000-5-5EE | Gain:25.9~25.1dB
Measurement system 9 953 Loss:0.7~0.6dB | NF:0.55~0.57dB

Antenna BPF: Band Pass Filter
LNA: Low Noise Amp

Anritsu MS2690A1 was used as a Spectrum Analyzer.

25
BPF || LNA | SPectrum L., PC
Analyzer




Result of radio noise measured 1n Residential area in Japan
Document 3L/68
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NEW RECOMMENDATION ITU-R P.[WRPM]

WRPM : Wide range propagation model

30 MHz - 50 GHz

* Times from 0—100% of the average year (below 0.001% or above
99.999%)

*Both availability and interference

*Step by step procedure for a computer program

*Covering the large range of frequencies and path lengths with a
single model without any discontinuities

URSI-F 2011.4.22 29




The overall model structure
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Digital maps
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3M/132:
3M/133:

models

3M/134:
3M/135:

Index of information documents

Modelling of propagation close to the surface of the Earth
Development of the ducting and layer reflection model
Development of the tropospheric scatter model
Development of the sporadic—E model

Development of the precipitation model
Development of the gaseous absorption model

Dealing with non—monotonicity in statistical propagation models
Overall model structure and statistical correlations of the sub-—

Comparison with measurements and current ITU-R models
Development of the multipath fading model
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3M/133 Model structure and statistical correlations of the sub—models

Hemsby A N-rain results
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