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Regulations

* RR footnote No. 5.341A (WRC-15)

In Region 1, the frequency bands 1 427-1 452 MHz and 1 492-1 518 MHz are identified for use by
administrations wishing to implement International Mobile Telecommunications (IMT) in accordance with
Resolution 223 (Rev.WRC-15). This identification does not preclude the use of these frequency bands by
any other application of the services to which it is allocated and does not establish priority in the Radio
Regulations. The use of IMT stations is subject to agreement obtained under No. 9.21 with respect to the
aeronautical mobile service used for aeronautical telemetry in accordance with No. 5.342.

* RR footnote No. 5.342 (WRC-15)

Additional allocation: in Armenia, Azerbaijan, Belarus, the Russian Federation, Uzbekistan, Kyrgyzstan and
Ukraine, the frequency band 1 429-1 535 MHz is also allocated to the aeronautical mobile service on a
primary basis, exclusively for the purposes of aeronautical telemetry within the national territory. As of

1 April 2007, the use of the frequency band 1 452-1 492 MHz is subject to agreement between the
administrations concerned.




ATS antenna

e acc. to Rec. ITU-R M.1459

Tracking-type antenna system
antenna gain 29 dBi

* acc. to Rec. ITU-R M.1851

Radar-type antenna system
antenna gain 30 dBi
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Interference analysis for different protection
methods

h& ATS Tx

*|/N
* C/(I1+N)

« SEAMCAT Slress™
* Example of ATS in Kaliningrad region

* eirp=61 dBm of each transmitter in sector BS,
e H=30m, down tilt =-3degree.

 Af =5 MHz.



SEAMCAT, interference to ground ATS B3

* Network cluster case (scenario 1 & 2)
e Surrounding network (ring) case
* Example of existing network
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SEAMCAT Network cluster case (scenario 1

I/N, dB
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SEAMCAT Network cluster case (scenario 1

I/N, dB
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SEAMCAT simulation results (scenario 2

iRSS, dBm Antenna pattern

M.1459 M.1851_cos M.1851_sinc
iRSS1 -105.64 dBm -118.13 dBm -98.13 dBm
iRSS2 -114.71 dBm -138.18 dBm -118.17 dBm
iRSS3 -117.08 dBm -154.31 dBm -135.02 dBm
iRSS4 -120.79 dBm -158.74 dBm -142.79 dBm
iRSS5 -123.23 dBm -161.17 dBm -148.34 dBm
iRSS6 -126.22 dBm -161.42 dBm -153.10 dBm

iRSS total -104.66 dBm -118.09 dBm -98.09 dBm




SEAMCAT Surrounding network ring case
I O o e O N

tracking-type 2000 -91.98 -96.13 -94.62 -95.69 -101.21
antenna system
(M.1459) 40 -86.29 -91.05 -90.88 0.17 -90.95 -108.62 17.67
80 -91.13 -93.94 -93.77 0.17 -93.81 -113.76 19.95
10000 10 -105.07 -107.47 -100.02 7.45 -109.25 -100.58 -8.67
40 -104.39 -106.13 -103.46 2.67 -104.91 -108.93 4.02
80 -105.29 -107.04 -105.18 1.86 -105.82 -113.78 7.96
radar-type = 10 -97.75 -107.95 -106.60 1.35 -108.00 -112.22 4.22
antenna system
(M.1851_cos) 40 -112.11 -117.95 -116.39 1.56 -117.84 -121.88 4.04
80 -119.38 -123.36 -121.58 1.78 -123.05 -127.00 3.95
radar-type = 10 -97.72 -107.29 -100.22 7.07 -108.37 -100.94 -7.43
antenna system
(M.1851_sinc) 40 -111.97 -117.44 -108.42 9.02 -116.62 -109.13 -7.49
80 -119.16 -122.97 -112.01 10.96 -120.24 -112.72 -7.52.
IRSSust_max IS maximum interference level from clustered network, iRSS,, ., is average interference level from clustered network, iRSS, is overall interference level from ring type network, Diff, is the difference between
iRSSqust_ay @Nd iRSS ., iRSSq, is received interference level for main lobe and side lobes, iRSS,, is received interference level for the rest of antenna pattern. Diff, is the difference between interference level of iRSS,,, and
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Example of ATS in Kaliningrad region

* Interference to ATS ground station I 200
* 50 m antenna height (BRIFIC) VS

ccccccc



I/N, dB
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Field strength level

-60
—a— borderline (H_ant = 10 m)
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o —&— ATS location (H_ant = 50 m, reference point)

ATS location (H_ant = 50 m, reference point), Flat Earth

————— ATS system noise floor
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Comparison with SEAMCAT

(ATS ground station antenna pattern in accordance with Recommendation ITU-R M.1459)
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Multicountry interference (LTU & POL

ATS location (Hg_ant = 50 m, M.1851-0, reference point)

—— LTU only ——POL only -e-LTu+POL  ----- ATS system noise floor - — — ATS protection level with I/N
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SEAMCAT, interference to airborne

ATS Tx




SEAMCAT Network cluster case (1 & 5 cluster

dRSS, dBm
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/N & C(I+N
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Propagation models: P.525 vs. P.528

dRSS, dBm
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Propagation models: P.525 vs. P.528

C/(I1+N), dB

(ATS ground station AP acc. ITU-R Rec. M.1459 (29 dBi); aircraft AP omni 6 dBi) (ATS ground station AP acc. ITU-R Rec. M.1459 (29 dBi); aircraft AP omni 6 dBi)
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/N & C(I+N), ATS at 10 km from borderline,

5 clusters

(ATS ground station 10 km from borderline, AP acc. M.1459 (29 dBi); aircraft AP omnidir 6 dBi; P.525)
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(ATS ground station 10 km from borderline, AP acc. M.1459 (29 dBi); aircraft AP omnidir 6 dBi; P.525)
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I/N & C(I1+N), ATS at 10 km from borderline, 5
clusters
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5 clusters

/N & C(I+N), ATS at 40 km from borderline,

(ATS ground station 40 km from borderline, AP acc. M.1459 (29 dBi); aircraft AP omnidir 6 dBi; P.525)
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(ATS ground station 40 km from borderline, AP acc. M.1459 (29 dBi); aircraft AP omnidir 6 dBi; P.525)
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I/N & C(I+N), ATS at 80 km f

5 clusters

(ATS ground station 80 km from borderline, AP acc. M.1459 (29 dBi); aircraft AP omnidir 6 dBi; P.525)
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(ATS ground station 80 km from borderline, AP acc. M.1459 (29 dBi); aircraft AP omnidir 6 dBi; P.525)
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I/N & C(I+N), ATS at 80 km from borderline,
5 clusters

12

2 4 [ &8 10
Downtilt angle, deg

h =2000m.



Example of ATS in Kaliningrad region,
interference into airborne

RN

i :L’tj . Ostroieka




IRSS & dRSS

ATS ground Hg_ant = 50 m, M.1459-0, 29 dBi; aircraft at borderline, AP omni 6 dBi; prop. model ITU-R P.525 ATS ground Hg_ant = 50 m, M.1459-0, 29 dBi; aircraft at borderline, AP omni 6 dBi; prop. model ITU-R P.525
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I/N, dB

/N & C/(I+N

ATS ground Hg_ant = 50 m, M.1459-0, 29 dBi; aircraft at borderline, AP omni 6 dBi; prop. model ITU-R P.525
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Correlation to distance to the borderline
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dRSS aircraft, dBm

&
o

ATS ground Hg_ant = 50 m, M.1459-0, 29 dBi; aircraft at borderline, AP omni 6 dBi; prop. model ITU-R P.525
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*Thank you

Mindaugas Zilinskas
Mindaugas.zilinskas@rrt.lIt



