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Summary and Purpose of Document

The ITU-R has been studying the possibility that the Mobile-Satellite Service (MSS) can use the band 1670-1675 MHz for operations with little impact to the meteorological services.  ITU-R Working Party 8D has raised the question of whether MetAids operations co-channel with MSS operations will cause interference to the MSS space borne receiver given that MSS spot beams are planned to be smaller.  Smaller spot beams will result in fewer radiosondes in view and a lower aggregate power.  This document, addressing this issue, is a U.S. submission to the Working Party 7C meeting.  The conclusion is that interference will still occur to the MSS.
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1.  Introduction.  The ITU-R has considered the feasibility of sharing between Metaids (radiosondes) and MSS space stations in the band 1670-1675 MHz.  Specifically, at its last meeting Working Party 7C evaluated the feasibility of the MSS using the band 1670-1675 MHz in the Earth-to-space  direction.  Working Party 7C concluded that MSS use of the band 1670-1675 MHz would little impact on worldwide Metaids operations.  However, several countries will continue to require use of that 5 MHz into the foreseeable future for Metaids.  During the WRC-97 preparation cycle, the ITU-R concluded that co-channel sharing between Metaids and the MSS would not be feasible due to interference to both services.  Working Party 8D has indicated concern that the Working Party 7C conclusion that the MSS can use the band 1670-1675 MHz with little impact to Metaids operations conflicts with the previous conclusion that Metaids will cause interference to receivers on the MSS space station(s).  If the few countries still requiring use of 1670-1675 MHz fall within an MSS spot beam (receive), the Metaids operated in that country within 1670-1675 MHz may cause interference to the MSS receiver (space borne).

The conclusions developed by the ITU-R during the WRC-97 study cycle were based on assumptions that either do not apply to the band 1670-1675 MHz or that are no longer applicable to MSS space station technology.  The studies previously conducted were based on a higher radiosonde station density than exists in the band 1670-1675 MHz.  Radiosonde station spacing in this band is less than 50% of the density of stations operated above 1675 MHz.  This will result in a lower number of radiosondes contributing to the aggregate interference to a receive spot beam.  In addition to lower radiosondes density, MSS systems currently proposed use spot beams that are much smaller than those considered in previous studies.  As the spot beam size decreases, the number of transmitting radiosondes within view also decreases.

2.  Analysis.  Working Party, during its Fall 2001 meeting, developed at table of MSS system characteristics to be used in sharing studies relating to Resolution 227.  This analysis will utilize those characteristics as much as possible.  Table 1 contains the characteristics developed by WP 8D.

TABLE 1-  MSS System Characteristics for Sharing Studies

(Source 8D/TEMP/146)


Favorable Sharing Case
Typical

Sharing Case
Unfavorable Sharing Case

Maximum EIRP Per Channel (dBW)
3.5
17
10.9

Maximum Antenna Gain  (dBi)
n.s.
10
n.s.

Channel Data rate  (kb/s)
23.4
5.6
4.5

Allocated Bandwidth (channel spacing)  (kHz)
31.24
12.5
6.0

Average Antenna Gain Towards Horizon  (dBi)
0.0
0.0
0.0

Average EIRP Towards Horizon  (dBW)
3.5
7.0
6.9

Average EIRP Density Towards Horizon  (dBW/4 kHz)
-5.4
2.1
5.1

Antenna Height of MES Above Ground  (m)
2.0
2.0
10

Average Obstacle Height in Vicinity of MES  (m)
90
50
10

Distance of Obstacle to MES  (km)
10
10
5.0

Satellite Beamwidth  (degrees)
0.7
2.5
2.0

Percentage of Transmitting MES  (%)
60
75
90

Polarization Discrimination  (dB)
3
3.0
3

Interference into the MSS system listed under the favorable case and the MSS system listed under the unfavorable case were both analyzed in this document.  Table 2 contains the calculations for interference from the radiosondes into the spot beams of the systems listed in the two cases.  For each of the spot beam widths, the approximate diameter and area of the spot beam on the Earth’s surface is calculated.  The calculation of diameter and area assumes the centerline of the spot beam is perpendicular to the Earth’s surface.  In cases where the centerline is not perpendicular, the spot beams will become elliptical and will be larger in area resulting in more radiosondes in view.  If sharing appears feasible in the perpendicular case, the more complex cases can be investigated.

Once the size of the spot beam is known, the number of radiosondes in view within the spot beam is calculated for the two station spacings of 200 km and 250 km.  The winds in the area of the stations under consideration are assumed to generally blow in the same direction at the same speed.  Therefore, the spacing of the radiosondes in flight should generally approximate the spacing of the stations that launched them.  In order to account for deviations from the assumptions and variations in the launch times that may cause higher density in the spot beam, a safety margin of 2 is applied.

The remainder of the table is the calculation of the cumulative radiosondes transmitter power into the MSS space station receiver from the spot beam.  The calculation of the radiosonde power into the MSS receiver includes consideration for frequency dependent rejection due to the difference in band width of the radiosondes signal (750 kHz) and the MSS receiver bandwidth (31.24 and 6 kHz).  The MSS space station receiver interference criteria is assumed to be an I/N of –12 dB.  The receiver noise is derived from a receiver noise temperature of 600K and the receiver bandwidths.  The results show that in all cases the MSS space station receiver interference criteria are exceed by 9.6 to 14.6 dB.  

Table 2-  Calculation of Interference from Radiosondes in to an MSS Spot Beam


0.7 Degree Spot Beam
0.7 Degree Spot Beam
2 Degree Spot Beam
2 Degree Spot Beam

Parameter
High Density Radiosonde
Low Density Radiosonde
High Density Radiosonde
Low Density Radiosonde


Deployment
Deployment
Deployment
Deployment

Spot Beam Width (degrees)
0.7
0.7
2
2

Approx. Spot Beam Dia (km)
219
219
626
626

Approx Spot Beam Area (km^2)
37695
37695
307770
307770













Radiosonde Spacing (km)
200
250
200
250

Area (km^2)
31416
49087
31416
49087

Radiosondes Per Spot Beam
1.2
0.8
9.8
6.3

Margin
2.0
2.0
2.0
2.0

Max Radiosondes Per Spot Beam
3
2
20
13













Radiosonde TX Power (dBW)
-6
-6
-6
-6

Radiosonde Ant Gain twds Sat (dBi)
0
0
0
0

Radiosonde EIRP (dBW)
-6
-6
-6
-6

Radiosonde TX Bandwidth (kHz)
750
750
750
750

TX Power Spectral Density (dB(W/Hz))
-64.8
-64.8
-64.8
-64.75







Path Length (km)
35863
35863
35863
35863

Path Loss (dB)
188.5
188.5
188.5
188.5







MSS Space Station Antenna Gain (dBi)
47
47
42
42

MSS Space Station Receiver Bandwdith (kHz)
31.24
31.24
6
6

MSS Receiver Noise Power (dBW)
-155.9
-155.9
-163
-163

MSS I/N Criteria (dB)
-12
-12
-12
-12

MSS Interference Criteria (dBW)
-167.9
-167.9
-175
-175







Frequency Dependent Rejection (dB)
13.8
13.8
21.0
21.0







Single Radiosonde Signal Into MSS Rx (dBW)
-161.3
-161.3
-173.4
-173.4







Total Radisonde Power Into MSS RX (dBW)
-156.5
-158.3
-160.4
-162.3







Interference Margin (dB)
-11.4
-9.6
-14.6
-12.7

3.0  Conclusion.  The analysis shown in Table 2 indicates that with smaller spot beams than was assumed in previous ITU-R studies, the interference criteria for the MSS receiver will still be exceeded if operated co-channel with radiosondes.  Therefore, in the Agenda Item 1.31 Draft CPM text, the statement “However, sharing between Metaids and MSS space stations is not feasible if the MSS space station antenna coverage area and the area used by Metaids coincide” should be retained in section 2.8.2.1.1.
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