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Technical Specifications for Satellite Earth Station Equipment
1. Legal source basis
  This specification is formulated in accordance with the provisions of the Telecommunications Management Act, Article 66, Paragraph 2.
2. Definitions and Noun Abbreviations
2.1 Earth Station: This term refers to telecommunications equipment designed to receive, process, and transmit radio signals between the Earth and satellite systems. The equipment includes radio frequency components and antennas.
2.2 Fixed-Satellite Service (FSS): This designation relates to radio communication between an Earth station located at a specified fixed point or any fixed point within a specified area and one or more satellites.
2.3 Fixed Earth Station: A fixed Earth station is an Earth station that is used at a fixed position on Earth for communication with a satellite system.
2.4 Earth Station in Motion (ESIM): An Earth Station in Motion, or ESIM, is an Earth station installed at any fixed location within a designated area on Earth for communication with the satellite system.
2.5 Earth Station Aboard Aircraft (ESAA): Earth Station Aboard Aircraft, or ESAA, is an Earth station installed on an aircraft, that can communicate with FSS space stations.
2.6 Earth Station on Vessel (ESV): Earth Station on Vessel, or ESV, refers to an Earth station installed on a ship that can communicate with FSS space stations.
2.7 Network Control and Monitoring Center (NCMC): The Network Control and Monitoring Center, or NCMC, is a facility integrated into a satellite network or system, responsible for remotely controlling Earth stations.
2.8 Geostationary Orbit (GSO) Satellite: A GSO satellite is a satellite with a circular prograde orbit positioned on Earth’s equatorial plane, maintaining a fixed position relative to Earth.
2.9 Non-geostationary Orbit (NGSO) Satellite: An NGSO satellite is located within a specific height range above the Earth’s surface, which does not maintain a fixed position, and moves along the Earth's surface.
2.10 Ku-band: The term “Ku-band” refers to the frequency range of 11.7 GHz to 12.2 GHz (space-to-Earth).
2.11 Conventional Ku-band: Conventional Ku-band denotes the frequency range of 14.0 GHz to 14.5 GHz (Earth-to-space).
2.12 Extended Ku-band: Extended Ku-band encompasses the frequency ranges of 10.95 GHz to 11.2 GHz (space-to-Earth), 11.45 GHz to 11.7 GHz (space-to-Earth), and 13.75 GHz to 14 GHz (Earth-to-space).
2.13 Conventional Ka-band: Conventional Ka-band covers the frequency ranges of 18.3 GHz to 18.8 GHz (space-to-Earth), 19.7 GHz to 20.2 GHz (space-to-Earth), 28.35 GHz to 28.6 GHz (Earth to space), and 29.25 GHz to 30.0 GHz (Earth to space).
2.14 Horizon Elevation Angle: The horizon elevation angle (θ1) is the angle between the Earth station antenna's radiation center observation and the horizon. The measurement unit is degrees (°), with positive values above the ground plane and negative values below the ground plane.
2.15 Angle of Arrival: The angle of arrival is equivalent to the elevation angle of the horizon.
2.16 Off-axis Angle: The off-axis angle (θ2) is the deviation angle from the Earth station antenna to the designated orbital position of the target satellite, measured in degrees (°).
2.17 Effective Isotropic Radiated Power (EIRP): Effective Isotropic Radiated Power, or EIRP, refers to the product of the power transmitted from the transmitter output to the antenna and the relative gain of the antenna in addition to the omnidirectional antenna.
3. Scope of Application
3.1 This scope pertains to equipment type certification for both fixed Earth stations and Earth stations in motion (ESIM) engaged in geosynchronous orbit (GSO) satellite communications. The frequency bands of relevance encompass 10.7 GHz to 12.7 GHz, 13.75 GHz to 14.5 GHz, 17.7 GHz to 20.2 GHz, and 27.5 GHz to 30 GHz.
3.2 This scope applies to equipment type certification for fixed Earth stations and Earth stations in motion (ESIM) involved in non-geosynchronous orbit (NGSO) satellite communications. The relevant frequency bands include 10.7 GHz to 12.7 GHz, 13.75 GHz to 14.5 GHz, 17.7 GHz to 20.2 GHz, and 27.5 GHz to 30 GHz.
4. Technical Standards
This specification has been developed referencing the Republic of China national standards of CNS15598-1 and CNS15936, United States standards such as ANSI and the US FCC Part 25 Subpart C technical standards, as well as other international technical standards.
5. Test Items and Qualification Standards
5.1 Frequency Tolerance
5.1.1 Test Conditions:
Applicants for equipment certification should declare the nominal voltage of their power input terminals and the allowable operating voltage range.
5.1.2 Limit Values:
The carrier frequency should be within ±0.001% of the center frequency.
5.1.3 Test Method:
5.1.3.1 The supply voltage should be at the rated supply voltage, and the temperature should range from -30 °C to +50 °C. The carrier frequency test is conducted at different temperatures in increments of 10 °C.
5.1.3.2 At a temperature of +20°C and with supply voltage variations within ±15% of the nominal voltage, carrier frequency tests using different supply voltages will be performed. If the minimum allowable operating voltage exceeds -15% of the nominal voltage or the maximum allowable operating voltage falls below +15% of the nominal voltage, tests can be conducted using the minimum or maximum allowable operating voltage, respectively.
5.2 Unnecessary Emission Limitations for Out-of-Conduction Band
5.2.1 Limit Value: The average transmit power outside the approved bandwidth of the transmitter should adhere to the following attenuation values:
5.2.1.1 Within ±(50~100)% of the approved bandwidth from the center frequency, for any 4 kilohertz (kHz) frequency, the average transmit power should be attenuated to 25 dB lower than the center frequency's average transmit power.
5.2.1.2 Within ±(100~250)% of the center frequency's approved bandwidth, for any 4 kHz frequency, the average transmit power should be attenuated to 35 dB lower than the center frequency's average transmit power.
5.2.1.3 Within ±250% of the center frequency's approved bandwidth, for any 4 kHz frequency, the average transmit power should be attenuated to 43 + 10 log (maximum output power in watts (W)) dB lower than the center frequency's average transmit power.
5.2.1.4 In cases of harmful interference outside the approved bandwidth, the competent authority may require a greater attenuation value than specified in 5.2.1.1 to 5.2.1.3.
5.2.2 Test Method: The test procedure 5.7 of ANSI C63.26 shall be followed, ensuring that the test parameters align with the values specified in Table 1.
5.3 Effective Isotropic Radiated Power (EIRP): Within the frequency band jointly allocated with terrestrial radio communication services, the EIRP directed toward the horizon in any direction must adhere to the following limit values:
 5.3.1 For ESV equipment operating within the 14.0 GHz to 14.5 GHz frequency range, the EIRP within any 1 MHz segment should not exceed 12.5 decibel watts (dBW), and the maximum EIRP must not surpass 16.3 dBW.
5.3.2 Apart from ESV equipment, Earth station equipment operating within the 1 GHz to 15 GHz frequency band should meet the following criteria:
5.3.2.1 When the horizon elevation angle (θ1) is ≤ 0 degrees (°), the maximum EIRP within any 4 kHz should not exceed +40 dBW.
5.3.2.2 For horizon elevation angles within the range of 0° < θ1 ≤ 5°, the maximum EIRP within any 4 kHz should not surpass +40 + 3θ1 dBW.
5.3.3 Earth station equipment operating in a frequency band exceeding 15 GHz should meet the following criteria:
5.3.3.1 When the horizon elevation angle (θ1) is ≤ 0°, the maximum EIRP within any 1 MHz should not exceed +64 dBW.
5.3.3.2 For horizon elevation angles within the range of 0° < θ1 ≤ 5°, the maximum EIRP within any 1 MHz should not surpass +64 + 3θ1 dBW.
5.3.4 EIRP has no specified limit value when the horizon elevation angle (θ1) exceeds 5°.
5.3.5 The uplink should possess the capability to adjust the required transmit power through adaptive power control or other power attenuation compensation methods to prevent interference with other communication networks:
5.3.5.1 Except for 5.3.5.2 and 5.3.5.3, when FSS Earth station equipment operating above 10 GHz experiences power attenuation due to factors such as weather and rainfall, the equipment may transmit beyond the EIRP and EIRP power density limits. Nevertheless, the signal strength reaching the space station after compensating for rain attenuation should not exceed 1 dB of the signal strength on a clear day. Upon the cessation of factors such as adverse weather and rainfall, the EIRP transmit power must promptly return to normal levels.
5.3.5.2 GSO FSS Earth station equipment operating within the 13.77 GHz to 13.78 GHz frequency band should adhere to the following guidelines: The EIRP should not exceed 71 dBW within any 6 MHz; For NGSO FSS Earth station equipment operating in the 13.77 GHz to 13.78 GHz frequency band, the EIRP within 6 MHz should not surpass 51 dBW; When power attenuation due to factors such as weather and rainfall occur, automatic power control can be employed to increase the uplink EIRP power density within this frequency range to compensate for the attenuation. However, this compensation is limited to the power flux density received by the space station on a clear day.
5.3.5.3 GSO FSS Earth station equipment operating in the 28.35 GHz to 28.6 GHz or 29.25 GHz to 30.0 GHz frequency bands may utilize uplink adaptive power control or other power attenuation compensation methods. When power attenuation compensation is required due to factors such as rainfall, it may exceed 20 dB, but such compensation must not exceed 1.5 dB of the actual monitored attenuation or 15% of the actual monitored attenuation (dB), whichever is greater. The duration of power conversion should not exceed 0.5%, and the power should not surpass 4 dB. The reliability during the power conversion period must be maintained at 90%.
5.3.6 Test Method:
5.3.6.1 The sample to be tested can set to continuous emission (with a duty cycle not less than 98%) for the following testing procedures:
5.3.6.1.1 Measure using an average power meter following the test procedure 5.2.4.2 of ANSI C63.26.
5.3.6.1.2 Use a spectrum analyzer for measurement, and follow these guidelines:
5.3.6.1.2.1 If the occupied bandwidth (OBW) of the measurement signal is smaller than the set resolution bandwidth (RBW) of the spectrum analyzer, comply with test procedure 5.2.4.3 of ANSI C63.26.
5.3.6.1.2.2 If the occupied bandwidth (OBW) of the measurement signal is greater than the set resolution bandwidth (RBW) of the spectrum analyzer, follow test procedure 5.2.4.4 of ANSI C63.26.
5.3.6.2 In cases where the sample under test cannot be set to continuous emission (with a duty cycle less than 98%), the testing instrument can be configured to measure only the full-power emission range (e.g., through signal triggering or time domain signal separation function), which adhere to these testing procedures:
5.3.6.2.1 Measure using an average power meter in accordance with test procedure 5.2.4.2 of ANSI C63.26.
5.3.6.2.2 Use a spectrum analyzer for measurement, and follow these criteria:
5.3.6.2.2.1 If the occupied bandwidth (OBW) of the measurement signal is smaller than the set resolution bandwidth (RBW) of the spectrum analyzer, comply with test procedure 5.2.4.3 of ANSI C63.26.
5.3.6.2.2.2 If the occupied bandwidth (OBW) of the measurement signal is greater than the set resolution bandwidth (RBW) of the spectrum analyzer, follow test procedure 5.2.4.4 of ANSI C63.26.
5.3.6.3 When the sample under test cannot be set to continuously transmit (with a duty cycle less than 98%), and the testing instrument cannot be set to measure only the full-power transmission range (e.g., through signal triggering or time domain signal separation function), follow these testing procedures:
  5.3.6.3.1 Measure the emission duty cycle and comply with test procedure 5.2.4.3.4 of ANSI C63.26.
5.3.6.3.2 Measure using an average power meter, and when the transmitting duty cycle is constant, adhere to test procedure 5.2.4.2b of ANSI C63.26.
5.3.6.3.3 Use a spectrum analyzer for measurement, and observe the following guidelines:
5.3.6.3.3.1 If the occupied bandwidth (OBW) of the measurement signal is smaller than the set resolution bandwidth (RBW) of the spectrum analyzer, and the emission duty cycle is constant, the test shall comply with test procedure 5.2.4.3.2 of ANSI C63.26.
5.3.6.3.3.2 If the occupied bandwidth (OBW) of the measured signal is less than the set resolution bandwidth (RBW) of the spectrum analyzer, and the emission duty cycle is not constant, the test shall follow test procedure 5.2.4.3.3 of ANSI C63.26.
5.3.6.3.3.3 If the occupied bandwidth (OBW) of the measurement signal is greater than the set resolution bandwidth (RBW) of the spectrum analyzer, and the emission duty cycle is constant, the test shall adhere to test procedure 5.2.4.4.2 of ANSI C63.26.
5.3.6.3.3.4 If the occupied bandwidth (OBW) of the measurement signal is greater than the set resolution bandwidth (RBW) of the spectrum analyzer, and the emission duty cycle is not constant, the test shall follow test procedure 5.2.4.4.3 of ANSI C63.26.
5.4 Minimum Antenna Radiation Horizon Elevation Angle: In the terrestrial radio communication service frequency band and the Earth-to-space or space-to-Earth space service frequency bands, the antenna of Earth station equipment is required to maintain a minimum radiation horizon elevation angle of no less than 5 degrees. In cases where frequency interference mitigation is necessary, the regulatory authority may stipulate a higher minimum antenna radiation horizon elevation angle.
5.5 Off-Axis Antenna Gain of Earth Station Equipment: The off-axis antenna gain, both in co-polarization and off-axis cross-polarization, for GSO FSS Earth station equipment, should conform to the specified limits as follows:
  5.5.1 Co-Polarized Off-Axis Antenna Gain:
    5.5.1.1 Except as noted in sections 5.5.1.2 and 5.5.1.3, the off-axis gain of the co-polarized antenna for GSO FSS Earth station equipment shall adhere to the prescribed limit found in Table 2.
    5.5.1.2 For GSO FSS Earth station equipment operating within the conventional Ku frequency band, the co-polarized off-axis antenna gain shall adhere to the limit detailed in Table 3.
    5.5.1.3 In cases where GSO FSS Earth station equipment operates within the 28.35 GHz ~ 30 GHz frequency band, the co-polarized off-axis antenna gain shall adhere to the limits specified in Table 4.
  5.5.2 Cross-Polarized Off-Axis Antenna Gain:
    5.5.2.1 In conformity with section 5.5.2.2, the cross-polarized off-axis antenna gain of GSO FSS Earth station equipment must adhere to the limit values outlined in Table 5.
    5.5.2.2 For GSO FSS Earth station equipment operating within the 28.35 GHz ~ 30 GHz frequency band, the cross-polarized off-axis antenna gain should meet the limits outlined in Table 6.
5.5.3 In instances where Earth station equipment employs an asymmetric antenna without the capability to adjust the skew angle, the off-axis antenna gain within the GSO arc tangent plane should comply with the specified limit in Table 2.
5.6 Off-Axis EIRP Power Density - Except for analog command signals possessing a bandwidth exceeding 1 MHz or any analog signals with a bandwidth greater than 200 kHz, the off-axis EIRP power density for GSO FSS Earth station equipment that operates within the conventional Ku-band, extended Ku-band, and conventional Ka frequency band, as well as the off-axis EIRP power density of ESIMs operating in the conventional Ku-band and conventional Ka-band, must adhere to the following limits:
  5.6.1 Earth Station Equipment Operating in the Conventional Ku-Band Transmitting Analog Modulated Radio Signals:
    5.6.1.1 The off-axis EIRP power density for co-polarized transmission should conform to the prescribed limit detailed in Table 7.
    5.6.1.2 Cross-polarized transmission's off-axis EIRP power density must adhere to the limit outlined in Table 8.
  5.6.2 For Earth Station Equipment Operating in the Conventional Ku-Band Transmitting Digitally Modulated Radio Signals:
    5.6.2.1 The off-axis EIRP power density of co-polarized transmission shall adhere to the limit in Table 9.
    5.6.2.2 Cross-polarized transmission's off-axis EIRP power density shall adhere to the limit in Table 10.
  5.6.3 Earth Station Equipment Operating in the Extended Ku Frequency Band Transmitting Analog Modulated Radio Signals:
    5.6.3.1 The off-axis EIRP power density of co-polarized transmission shall adhere to the limit in Table 11.
    5.6.3.2 Cross-polarized transmission's off-axis EIRP power density shall adhere to the limit in Table 12.
  5.6.4 For Earth Station Equipment Operating in the Extended Ku-Band Transmitting Digitally Modulated Radio Signals:
    5.6.4.1 The off-axis EIRP power density of co-polarized transmission shall adhere to the limit in Table 13.
    5.6.4.2 Cross-polarized transmission's off-axis EIRP power density shall adhere to the limit in Table 14.
  5.6.5 For Earth Station Equipment Operating in the Conventional Ka-Band Transmitting Digitally Modulated Radio Signals:
    5.6.5.1 The off-axis EIRP power density of co-polarized transmission shall adhere to the limit in Table 15.
    5.6.5.2 Cross-polarized transmission's off-axis EIRP power density shall adhere to the limit in Table 16.
5.7 FSS Operating and coordination requirements for Earth stations in motion (ESIMs)
  5.7.1 FSS ESIMs should have the capability to self-monitor emission limits. If GSO FSS ESIMs exceed the off-axis EIRP power density limit or NGSO FSS ESIMs exceed any emission limit, the FSS ESIMs must automatically cease transmission within 100 milliseconds (ms). Transmission should not resume until the issue is corrected.
  5.7.2 FSS ESIMs should be monitored and controlled by equipment such as NCMC or equivalent facilities. The equipment must continuously monitor the emission limit value. If GSO FSS ESIMs exceed the off-axis EIRP power density limit or NGSO FSS ESIMs exceed any emission limit, when the device issues a Disable Transmission command, the FSS ESIMs must automatically halt transmission within 100ms. Transmission should not resume until the issue is corrected.
  5.7.3 When electromagnetic exposure in the accessible area of FSS ESIMs (such as the radome surface) can exceed 1.0 milliwatt per square centimeter (mW/cm2), an electromagnetic wave exposure warning label must be affixed to the equipment's surface. The label should include an illustration of the area around the device that exceeds this limit.
  5.7.4 ESAA Equipment shall adhere to the following specifications:
    5.7.4.1 Maximum Power Flux Density: ESAA equipment should not exceed the maximum power flux density limit specified in Table 17.
    5.7.4.2 Minimum Horizon Elevation Angle: When the aircraft is on the ground, its ESAA equipment should not launch at a horizon elevation angle of less than 3°. When it is airborne, ESAA equipment has no minimum horizon elevation angle limit.
5.8 Electromagnetic Compatibility (EMC):
Compliance with CNS15936 or other standards and specifications set by the equipment competent authority is required. However, compliance with CNS13438 is acceptable until December 31, 2023.

5.9 Electrical Safety (Safety):
Compliance with CNS15598-1 or other standards and specifications set by the competent authority for equipment is necessary. However, compliance with CNS14336-1 is acceptable until December 31, 2023.
6. Testing Regulations 
The testing procedures and limit values should be adhered to following the latest version of the US FCC Part 25 Subpart C technical standard or other relevant international technical standards.
7. Warning Signs
 7.1 Electromagnetic Wave Warning Signs:
  7.1.1 Warning Content: “Please use this equipment properly and cautiously to mitigate electromagnetic wave impact.”
  7.1.2 Labeling Method: The label should be visibly displayed on the equipment's body. It should also be included on the equipment's outer packaging and referenced in the instruction manual.
 7.2 Electromagnetic Wave Exposure Warning Signs:
  7.2.1 Warning Content: “Radio Wave Power Density Standard: 1 mW/cm2, Measured Product Value: ____ mW/cm2. We recommend maintaining a minimum distance of ____ cm between the device's antenna and the human body during use.”
  7.2.2 Labeling Method: The label should be visibly displayed on the equipment's body. It should also be included on the equipment's outer packaging and referenced in the instruction manual.


Table 1. Test Parameters for Unnecessary Emission Limitations for Out-of-Conduction Band (Referencing ANSI C63.26 Section 5.7.3) 
	Resolution Bandwidth (RBW)
	Set to less than the reference bandwidth (Note) for integral measurement, but not less than 1% of the occupied bandwidth (OBW).

	Video Bandwidth (VBW)
	≥ 3 × RBW

	Span
	The scanning bandwidth must include the center frequency closest to the edge of the approved bandwidth and all out-of-band unnecessary emissions.

	Sweep Points
	Not less than 2 × Span / RBW

	Detector
	RMS

	Sweep Time
	For a sample that can be set to continuous emission (duty cycle not less than 98%): 
Sweep time > Sweep Points × Symbol period

	
	For a sample that cannot be set to continuous emission (duty cycle less than 98%), and the test instrument measures only the full power transmission range (e.g., through signal triggering or time domain signal separation function): 
Sweep time > Sweep Points × Symbol period

	
	For a sample that cannot be set to continuous emission (duty cycle less than 98%, with duty cycle variation not greater than ±2%), and the test instrument does not measure only the full power emission range: 
Sweep time > Sweep Points × Transmitter period
Its transmitter period = transmitter on time (Ton) + transmitter off time (Toff))

	
	For a sample that cannot be set to non-continuous emission (duty cycle less than 98%, with duty cycle variation greater than ±2%), and the test instrument does not measure only the full power emission range: 
Transmitter on time (Ton) > Sweep time > Sweep Points × Symbol period
Trace Mode: Max Hold

	Note: The reference bandwidth below 1 GHz is set to 100 kHz, and the reference bandwidth above 1 GHz is set to 1 MHz (Referencing FCC KDB 971168).



Table 2. Co-polarized Off-axis Antenna Gain Limits for GSO FSS Earth Station Equipment (Referencing FCC Part 25.209 (a)(1) and (4))
	Off-axis Angle θ2
	Off-axis Antenna Gain in the Tangent Plane of the GSO Arc (dBi)

	1.5° ≤ θ2 ≤ 7°
	29 - 25log10θ2

	7° < θ2 ≤ 9.2°
	8

	9.2° < θ2 ≤ 48°
	32 - 25log10θ2

	48° < θ2 ≤ 180°
	-10

	Off-axis Angle θ2
	Except for the main beam, the Off-axis Antenna Gain in the Perpendicular Plane of the GSO Arc (dBi)

	3° < θ2 ≤ 48°
	32 - 25log10θ2

	48° < θ2 ≤ 180°
	-10



Table 3. Co-polarized off-axis antenna gain limits for GSO FSS Earth station equipment operating in the conventional Ku band (Referencing FCC Part 25.209 (a)(2) and (5))
	Off-axis Angle θ2
	Off-axis Antenna Gain in the Tangent Plane of the GSO Arc (dBi)

	1.5° ≤ θ2 ≤ 7°
	29 - 25log10θ2

	7° < θ2 ≤ 9.2°
	8

	9.2° < θ2 ≤ 19.1°
	32 - 25log10θ2

	19.1° < θ2 ≤ 180°
	0

	Off-axis Angle θ2
	Off-axis Antenna Gain in the Perpendicular Plane of the GSO Arcexcept for the main beam (dBi)

	3° < θ2 ≤ 19.1°
	32 - 25log10θ2

	19.1° < θ2 ≤ 180°
	0



Table 4. Gain limits for co-polarized off-axis antennas for GSO FSS Earth station equipment operating in the 28.35 GHz ~ 30 GHz frequency band (Referencing FCC Part 25.209 (a)(3) and (6))
	Off-axis Angle θ2
	Off-axis Antenna Gain in the Tangent Plane of the GSO Arc (dBi)

	2° ≤ θ2 ≤ 7°
	29 - 25log10θ2

	7° < θ2 ≤ 9.2°
	8

	9.2° < θ2 ≤ 19.1°
	32 - 25log10θ2

	19.1° < θ2 ≤ 180°
	0

	Off-axis Angle θ2
	Off-axis Antenna Gain in the Perpendicular Plane of the GSO Arc except for the main beam (dBi)

	3.5° < θ2 ≤ 7°
	32 - 25log10θ2

	7° < θ2 ≤ 9.2°
	10.9

	9.2° < θ2 ≤ 19.1°
	35 - 25log10θ2

	19.1° < θ2 ≤ 180°
	3



Table 5. Cross-polarized off-axis antenna gain limits for GSO FSS Earth station equipment (Referencing FCC Part 25.209 (b)(1) and (2))
	Off-axis Angle θ2
	Off-axis Antenna Gain in the Tangent Plane of the GSO Arc (dBi)

	1.8° < θ2 ≤ 7°
	19 - 25log10θ2

	Off-axis Angle θ2
	Off-axis Antenna Gain in the Perpendicular Plane of the GSO Arc (dBi)

	3° < θ2 ≤ 7°
	19 - 25log10θ2



Table 6. Cross-polarized off-axis antenna gain limits for GSO FSS Earth station equipment operating in the 28.35 GHz ~ 30 GHz frequency band
(Referencing FCC Part 25.209 (b)(3))
	Off-axis Angle θ2
	Off-axis Antenna Gain in the Tangent Plane of the GSO Arc (dBi)

	2° < θ2 ≤ 7°
	19 - 25log10θ2



Table 7. Off-axis EIRP power density limit for co-polarized transmission (Referencing FCC Part 25.218 (e)(1)及(2))
	Off-axis Angle θ2
	Off-axis EIRP Power Density in the Tangent Plane of the GSO Arc (dBW / 4 kHz)

	1.5° ≤ θ2 ≤ 7°
	21 - 25log10θ2

	7° < θ2 ≤ 9.2°
	0

	9.2° < θ2 ≤ 19.1°
	24 - 25log10θ2

	19.1° < θ2 ≤ 180°
	-8

	Off-axis Angle θ2
	Off-axis EIRP Power Density in the Perpendicular Plane of the GSO Arc (dBW / 4 kHz)

	3° ≤ θ2 ≤ 19.1°
	24 - 25log10θ2

	19.1° < θ2 ≤ 180°
	-8



Table 8. Off-axis EIRP power density limit for cross-polarized transmission (Referencing FCC Part 25.218 (e)(3))
	Off-axis Angle θ2
	Off-axis EIRP Power Density in the Perpendicular Plane of the GSO Arc (dBW / 4 kHz)

	1.5° ≤ θ2 ≤ 7°
	11 - 25log10θ2




Table 9. Off-axis EIRP power density limit for co-polarized transmission (Referencing FCC Part 25.218 (f)(1)與(2))
	Off-axis Angle θ2
	Off-axis EIRP Power Density in the Tangent Plane of the GSO Arc (dBW / 4 kHz)

	1.5° ≤ θ2 ≤ 7°
	15 - 25log10θ2

	7° < θ2 ≤ 9.2°
	-6

	9.2° < θ2 ≤ 19.1°
	18 - 25log10θ2

	19.1° < θ2 ≤ 180°
	-14

	Off-axis Angle θ2
	Off-axis EIRP Power Density in the Perpendicular Plane of the GSO Arc (dBW / 4 kHz)

	3° ≤ θ2 ≤ 19.1°
	18 - 25log10θ2

	19.1° < θ2 ≤ 180°
	-14



Table 10. Off-axis EIRP power density limit for cross-polarized transmission (Referencing FCC Part 25.218 (f)(3))
	Off-axis Angle θ2
	Off-axis EIRP Power Density in the Tangent Plane of the GSO Arc (dBW / 4 kHz)

	1.5° ≤ θ2 ≤ 7°
	5 - 25log10θ2



Table 11. Off-axis EIRP power density limit for co-polarized transmission (Referencing FCC Part 25.218 (g)(1) and (2))
	Off-axis Angle θ2
	Off-axis EIRP Power Density in the Tangent Plane of the GSO Arc (dBW / 4 kHz)

	1.5° ≤ θ2 ≤ 7°
	21 - 25log10θ2

	7° < θ2 ≤ 9.2°
	0

	9.2° < θ2 ≤ 48°
	24 - 25log10θ2

	48° < θ2 ≤ 180°
	-18

	Off-axis Angleθ2
	Off-axis EIRP Power Density in the Perpendicular Plane of the GSO Arc (dBW / 4 kHz)

	3° ≤ θ2 ≤ 48°
	24 - 25log10θ2

	48° < θ2 ≤ 180°
	-18



Table 12. Off-axis EIRP power density limit for off-axis cross-polarized transmission (Referencing FCC Part 25.218 (g)(3))
	Off-axis Angle θ2
	Off-axis EIRP Power Density in the Perpendicular Plane of the GSO Arc (dBW / 4 kHz)

	1.5° ≤ θ2 ≤ 7°
	11 - 25log10θ2



Table 13. Off-axis EIRP power density limit for co-polarized transmission (Referencing FCC Part 25.218 (h)(1) and (2))
	Off-axis Angle θ2
	Off-axis EIRP Power Density in the Tangent Plane of the GSO Arc (dBW / 4 kHz)

	1.5° ≤ θ2 ≤ 7°
	15 - 25log10θ2

	7° < θ2 ≤ 9.2°
	-6

	9.2° < θ2 ≤ 48°
	18 - 25log10θ2

	48° < θ2 ≤ 180°
	-24

	Off-axis Angle θ2
	Off-axis EIRP Power Density in the Perpendicular Plane of the GSO Arc (dBW / 4 kHz)

	3° ≤ θ2 ≤ 48°
	18 - 25log10θ2

	48° < θ2 ≤ 85°
	-24



Table 14. Off-axis EIRP power density limit for off-axis cross-polarized transmission (Referencing FCC Part 25.218 (h)(3))
	Off-axis Angle θ2
	Off-axis EIRP Power Density in the Perpendicular Plane of the GSO Arc (dBW / 4 kHz)

	1.5° ≤ θ2 ≤ 7°
	5 - 25log10θ2



Table 15. Off-axis EIRP power density limit for co-polarized transmission (Referencing FCC Part 25.218 (i)(1) and (2))
	Off-axis Angle θ2
	Off-axis EIRP Power Density in the Tangent Plane of the GSO Arc (dBW / 4 MHz)

	2° ≤ θ2 ≤ 7°
	32.5 - 25log10θ2

	7° < θ2 ≤ 9.2°
	11.5

	9.2° < θ2 ≤ 19.1°
	35.5 - 25log10θ2

	19.1° < θ2 ≤ 180°
	3.5

	Off-axis Angleθ2
	Off-axis EIRP Power Density in the Perpendicular Plane of the GSO Arc (dBW / 4 MHz)

	3.5° ≤ θ2 ≤ 7°
	35.5 - 25log10θ2

	7° < θ2 ≤ 9.2°
	14.4

	9.2° < θ2 ≤ 19.1°
	38.5 - 25log10θ2

	19.1° < θ2 ≤ 180°
	6.5



Table 16. Off-axis EIRP power density limit for cross-polarized transmission (Referencing FCC Part 25.218 (i)(4))
	Off-axis Angle θ2
	Off-axis EIRP Power Density in the Tangent Plane of the GSO Arc (dBW / 4 MHz)

	2° < θ2 ≤ 7°
	22.5 - 25log10θ2



Table 17. ESAA equipment maximum power flux density limit value (Referencing FCC Part 25.228 (i))
	Angle of Arrival θ1
	(dB(W/(m2 · MHz)))

	θ1 ≤ 40°
	−132 + 0.5 · θ1

	40° < θ1 ≤90°
	−112


 


*Should there be any discrepancy between the English and Chinese versions, the Chinese version shall prevail.
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