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SUMMARY

Tl Teskya Tomser b the highest soll-zupprthng stes] Lo
in the world, Sinee it was bailt in 19548, the Tomer has besn
a aymbal of Tolye ancl & wall-known, major tourist attraction
in Jagan. The number of visitars resched 130 million in 1HE,
Th ||||[||-m-| number of visitors in ompe oy was QLN The oflg=
Tnal piiigoss of e Tower was the trasmiiting f TV signals to
the entire Tokys Metropolitan ares. As time passed, FM radio
antenmas and other equipment B pobldic ese weee added to the
Teowor, Hecently digital teprestial antennas were instalbed on the
Teowver, & remmrkable moament i it history, Dhgital brosdessting
will start in HHEL using these antennas., “This paper indroduces
the Tokya Tower and its antenngs, giving its construction history
and = future b the cring -:|:|p'|1u| ||I,-cw|1'||:|l,i|||.l| W
kzy words;  Tower, digpdal broodenstiong, TV deoadeasting, #M
rodie hroodeosting

1. Introductiond[1].[2])

The Tokvo Tower i 333 meters tall, msking it the
tallest self-supporting steel tower in the world, Tt only
weighs 40000 tons, owing to remarkable advances in
steel wanulacturing and constewction technology. You
can see that the Tower is light for a metal tower if you
comnpare it to the famous ron tower In Pards, the Eiffe]
Tower, which is 320 meters tall and weighs 7000 tons.
The Tower b repainted] svery 5 years, rogquiring 25 000
liters of paint to cover its surface. It is painted white
nid mterimtional orange aceonding to aviathon safety
regulations. At night, the Tower i illuminated white
in smmmer and orange in winter with 164 Hoodliglts.
This Tokye landmark is very familiar to both tourists
and natives,

Thar Tower ks [fmnous for the series of antennas
used for terrestrial TV broadeasting. These TV an-
frnmae Peaneanit nines channesle . Their amdedlinme somor
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(9) K. Shogen, H. Nishida, N. Toyama : “Single Shaped Reflector Antennas for Broadcasting
Satellites”, IEEE Trans. AP, Vol. 40, No.2, 1992.

2B RSTHEDFEIERELYL, IM(E)RFFETHEDRIE —LMNELN
N, BERHMENKLS.
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FoTTFREAEIIEART, BEHOEWNENN)YTILIZEADT, (40—
THhENIFEERLAL. y

Y
TABLE ] 3,
SYsTEM PARAMETERS OF INITIAL ANTENNAS (SEE FIG. 4) Q-.‘,?
Downlink antenna Feederlink antenna < ID
Diameter of reflector D 2300 mm 1600 mm
Focal length f; 1320 mm 1254 mm
3.8° 6.9° +
8: 40.2° 31.5° r/
g 44.0° 38.4° N
h /-( Z
fl 7 Horn

Fig. 4. Gedmetry of the initial parabolic reflector.
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35 = 2 {2[Gn = GD Wy Im | E,, By e’ b
n me Z AZ _
' n J
. n=1
where
b the cost function
G, the directive gain in the mth direction
GD,, the constraint directive gain in the mth
direction
M the total number of far-field directions
A, the relative amplitude of the nth element
N the number of elements in the aperture
[m imaginary part
Enm = En(em’ ¢m)ejk(.rnum+y,,u,,,)
X, the x coordinate of the nth element
) the y coordinate of the nth clement
E, (6,, ¢,) the radiation electric field in the mth direc-
tion
* conjugate.
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Fig. 6. Far-field points (89) and constraint gains for the downlink antenna
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i 5 8% 8%

Fig. 8.

Optimized phase distribution on the reflector aperture for the
downlink antenna (12 GHz) (deg.).
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Fig. 10. Geometry for shaping the reflector.

The increment in the path length necessary to compensate
for the phase difference in ¢( A) and B( A) is

a1= 2 (4() - B(4)}. Q

For the geometry of Fig. 10, the increment in the path length
is

Al = Al + Al = Al|(1 + cos 8). (9)

Fig. 11. Difference in z-values between the shaped reflector surface and

the initial parabolic reflector surface for the downlink antenna (mm),

i
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B-SAT Satellite Fleet

BSAT-4a, 4b
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-30dB
BSAT-4a and BSAT-4b were -4dB
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in 2017 and 2020. -2dB 40N
BSAT-3b -6dB
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120E 140E 20N
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Rep. ITU-R BO.2071-2 37¢

Annex 2.
)

BSS system parameters in frequency band 21.4-22.0 GHz |
and associated feeder links<

1 Introduction«

The BSS systems in the band have the possibility to deliver wide-RF-band digital multiprogramme
services of HDTV . In the future, they also can be appropriate channels to accommodate higher bit-
rate programmes, such as Ultra-high definition television (UHDTYV), three-dimensional TV and high
bit-rate data programme. The parameter values for UHDTV systems were described in
Recommendation ITU-R BT.2020-2. The 21 GHz band satellite broadcasting is expected to provide
advanced services that will prevail in the future. «

Taking into account the study results in accordance with Resolution 551 (WRC-07), the World
Radiocommunication Conference (Geneva, 2012) (WRC-12) has established definitive arrangements
for the use of this frequency band in accordance with Resolution 552 (WRC-12), Resolution 553
(WRC-12), Resolution 554 (WRC-12) and Resolution 555 (WRC-12).<
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