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1.  Interim Solution at 24GHz band (Proposal)
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1.1 Outline of Interim Solution at 24GHz band (Proposal)

Frequency band:
24.15GHz +/- 2.5GHz

e.i.r.p. Average PSD: 
below -41.3dBm/MHz

e.i.r.p. Peak power: 
below 0dBm/50MHz

Only automotive purpose 
Deactivation area in the vicinity of RAS, 
protection radius to be defined
Time limitation to be defined
If the prediction is up to 1% based on the total number of cars in Japan, SRR density is calculated as follows;
(Total number of cars in Japan 79 million cars) x 1% = (790 thousands cars
(4 SRR/car in average) x (790 thousands cars) = (3.16 million SRR)
(3.16 million SRR) / (Whole area in Japan 380 thousand km2) = (8.3 SRR/km2)
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RAS EESS FS

Equipped rate 1%
8.3 SRR/km2 *

10.8 dB
(100 => 8.3 
SRR/km2)

23.4 dB
(453x4 => 8.3 SRR/km2)

20.0 dB
(100% => 1%)

Activity factor (ITU-R TG1/8) 3.0 dB

Total 119.5 dB 26.4dB 23.0 dB

Permitted UWB Radar 
EIRP

(ITU-R TG1/8)

-91.3 dBm/MHz
(100SRR/km2,

Spectral observation)

-66.6 dBm/MHz
(AMSU-A, 453cars/km2,

5% apportionment)

-41.3 dBm/MHz
(Study Case 2)

UWB radar PSD EIRP -41.3 dBm/MHz
Required isolation 50.0 dB 25.3 dB 0.0 dB

Mitigation factors

Specific study** 105.7 dB - -

Margin 69.5 dB 1.1 dB 23.0 dB
*   Average for whole Japan, car availability is not considered 
** See next page (Nobeyama: 9km exclusion radius) 
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1.  Interim Solution at 24GHz band (Proposal)

1.2  Compatibility study of Interim Solution at 24GHz band (Proposal)
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1.  Interim Solution at 24GHz band (Proposal)
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1.3  Specific study for RAS

Further Mitigation factors
Clutter loss* 7.0 dB
Bumper loss* 3.0 dB

Diffraction loss**** 76.5 dB

SRR Antenna directivity** 6.0 dB
Car Availability*** 13.2 dB

Total 105.7 dB
*** Rate of cars with Engine ON

74.7%: Rate of day time driving
35(km/h): Average speed
9807(km): Average driving distance per year
(Driving distance per day) = 9807 (km/year) / 365 = 26.9(km/day)
(Car usage time per day) = 26.9 (km/day) x 74.7% / 35(km/h) = 0.57(h)
(Car availability) = 0.57(h) / 12(h) (day time) = 4.8% ( => 13.2 dB )

**** Specific study for Nobeyama Observatory (9km exclusion radius), See next page 
Reference: http://www.soumu.go.jp/joho_tsusin/policyreports/joho_tsusin/uwb_wlsystem/pdf/070131_1_si5.pdf

http://www.mlit.go.jp/road/ir/ir-data/20040812.pdf
http://www.meti.go.jp/committee/materials/downloadfiles/g41116b40j.pdf

* ITU-R TG1/8 (See the link below)

** Average loss by horizontal directivity:

6.0dB
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2 ITU-R TG1/8
http://www.soumu.go.jp/joho_tsusin/policyreports/joho_tsusin/uwb_wlsystem/pdf/070131_1_si5.pdf
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1.  Interim Solution at 24GHz band (Proposal)
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1.4  Specific study for Nobeyama Observatory

500km radius from Nobeyama RAS

78% (75/96) is
on the sea

9km
radius

Altitude (m)
(Diffraction loss

(dB))

Average 
Diffraction loss 

76.5 dB

63% (5/8) is
in the mountain

Cars cannot enter

Diffraction loss

where,

Ka: 8500(km)
Effective Earth radius with refraction effect

Reference: Jun-ichi TAKADA,
Basic Theory of Radiowave Propagation

http://www.apmc-mwe.org/mwe2005/src/TL/TL05-01.pdf
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2.  Long term Solution at 26GHz band (Proposal)

2.1 Outline of Long term Solution at 26GHz band (Proposal)

Frequency band: 
24.25 – 29.0 GHz

e.i.r.p. Average PSD:
below -41.3dBm/MHz

e.i.r.p. Peak power: 
below 0dBm/50MHz

Only automotive purpose
No limitation in car fleet or time 

if the car penetration is up to 40% (predicted in 2030 by ITU-R TG1/8), SRR density is calculated as follows; 
(Total number of cars in Japan 79 million cars) x 40% = (31.6 million cars
(4 SRR/car in average) x (31.6 million cars) = (126.39 million SRR)
(126.39 million SRR) / (Whole area in Japan 380 thousand km2) = (335 SRR/km2)
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FS
Permitted UWB Radar EIRP

( ITU-R TG1/8 study case 2) -41.3 dBm/MHz

UWB radar PSD EIRP -41.3 dBm/MHz
Required isolation 0 dB

Mitigation factors
Equipped rate 40 % (ITU TG1-8) 4.0 dB  (100% => 40%)

Activity factor (ITU-R TG1/8) 3.0 dB
Total 7.0 dB

Margin 7.0 dB
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2.  Long term Solution at 26GHz band (Proposal)

2.2  Compatibility study of Long term Solution at 26GHz band (Proposal)

Emissions into the passive band 23.6–24.0 GHz (EESS, RAS) are reduced by at least 20 dB due to the frequency shift (spurious-
emissions are below -61.3 dBm/MHz) . In comparison to the 24 GHz solution this will result in an additional margin of 4 dB
(car fleet 1% => 40% =16 dB) . That means 4 dB more conservative for the RAS and EESS compatibility than that of 24GHz band.
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Start with 24 GHz band

Cars with 24GHz Short Range Radar are on the market in some 
foreign countries (in more than 50 countries incl. Europe and US), 
and can contribute to road safety also in Japan right now.

Flexible Allocation 26 GHz band

Any emissions into the passive band (EESS and RAS) will be 
minimized and will only be spurious emissions.

More advantage than the millimeter wave band from the point of 
view for early market introduction.

3.  Summary
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