


































CFR 47 Chapter 1 - Federal Communication Commission Rules

Part 2 Required Measurement
2.985 (a,c) RF Power Output

Part 90 Subpart I : Technical Standards
90.205 RF Power Output

(a) Request no more power than neccessary for satisfactory operation.
(b) Maximum power output limit : reference to subpart S (896-901 MHz

band).
(c) exced by no more than 20% manufacturer’s rated output power.

Part 90 - Subpart S : Use of Frequencies in 896-901 MHz Band
90.635 Limitations on Output Power - 100W 20dbw

(d) Mobile station maximum output power is 100 W (20dBW)

We are requesting and rating the device as 2 W (33 dBm) output across a 50 ohm load.
Limit on device output power would be 120% of 2 W which is 2.4 W (33.8 dBm).

Calibrated power measurement using the following equipment:
HP 437B Power Meter S/N 3125U10666 Cal due 19/05/96
HP 8482A Power Sensor S/N 3318A24237 Cal due 23/05/96
HP 4396A Network Analyzer S/N 3241J00180 Cal due 23/05/96
HP 85046A S-Parameter Test Set S/N 3033A06051 Cal
due 23/05/96
HP 85033C Calibration Kit S/N 2920A02997 Cal due 30/05/96
Omni Spectra 3082-6194-20 DC to 18 Ghz Coaxial Attenuator

Procedure: These results were obtained using the test procedure described in document
DOC-1547-013.

The 4396A and 85046A were calibrated using the 85033C. The cable
assembly and microwave attenuator used for the measurements were
calibrated using the 4396A and the 85046A. The 437B and 8482A were
calibrated using the internal power reference. The radio was tuned by the
procedure as provided for sections 2.983(d)(5) and 2.983(d)(9). At three
transmit frequencies the maximum radio output power level was measured
after 1 minute of continuous operation using the 437B and 8482A. Output
levels were measured for both modulated and unmodulated carrier. The
calibrated insertion loss measured for the attenuator and cable assembly was
added to the calibrated power measurements which produced the following
results:

Limit: 2.4 W (33.8 dBm)



Results: Carrier Measured Calibrated Output Output
Frequency Level Attenuation Power Power
896.000 MHz7.32 dBm 25.67 dB 32.99 dBm 1.991 W
899.000 MHz7.34 dBm 25.67 dB 33.01 dBm 2.000 W
902.000 MHz7.32 dBm 25.67 dB 32.99 dBm 1.991 W

Identical output power levels were recorded for both modulated and
unmodulated carrier

CFR 47 Chapter 1 - Federal Communication Commission Rules

Part 2 Required Measurement
2.983 Frequency Stability - Procedures

(a,c) Frequency Stability - Temperature Variation
(d) Frequency Stability - Voltage Variation

Part 90 Subpart I : Technical Standards
90.213 Frequency Tolerance

(a) Maintain the carrier frequency within 0.00015 % (1.5 ppm) of the
assigned frequency.

(b) Maximum power output used for measurement

Frequency and power measurements were performed together with the same set up.
Frequency and power data were both recorded across temperature and voltage. The set
up used a cable assembly with a power splitter to allow concurrent measurements with
the frequency counter and the power meter. The cable assembly was calibrated to allow
compensation of the insertion loss between the transmitter and the power meter.

Calibration for the Cable and Attenuator Loss:

Place: RF Lab in RIM.
Date: 18th July 95
Time: 0800 Hrs.

Equipment:
Instrument Serial Number Calibrated on

Network Analyzer HP 4396A 3241J00180 23.05.95
Calibration Kit HP85033C 2920A02997 30.05.95
S-Parameter Test set HP85046A 3033A06051 23.05.95

Procedure:
Full Two port Calibration of 4396A and 85046A using the 85033C was done.

An assembly of Cables, Attenuator, power splitter, and connectors was made as
shown below for making RF power measurements.
Attenuator: 20dB, DC to 18 Ghz - Omni Spectra part no: 3082-6194-20



Power splitter: 3dB MCL part no: ZN2PD-920W 9401 02

The total loss of this cable assembly from the RF input to the RF output was measured
to be 25.67 dB. at 899 +/- 3Mhz.

Power and frequency measurements of RIM 900 Radio at different temperatures:

Place: AIT Lab at COMDEV
Date: 18th July 95 to 20th July 95

Equipment:

Instrument Serial number Calibrated on

DC Power supply HP E3610A KR30706270
Frequency Counter HP 5331A 3325A00988 19.05.95
RF Power meter HP 437B 3125U10666 19.05.95
RF Power sensor HP 8482A 3318A24237 23.05.95

Temperature Chamber:
Manufacturer: Cincinnati Subzero Products
Model: BZ-1.6-033-033-H/AC
Serial No: ZA9211523
Calibrated on: May 95.



Procedure:

The RIM 900 Radio and the Interface board were placed in the Temperature
chamber and connected to the instruments outside as shown in the figure below. Dry
nitrogen was pumped inside the temperature chamber to maintain a back pressure during
the test. The Radio was kept in the off condition at all times except when the
measurements were to be made.

The chamber was switched on and the temperature was set to +50 deg C. After the
chamber stabilized at +50 deg C a 40 minute soak was given to ensure that all moisture is
driven out. The temperature was then set to -30 deg C. After the temperature stabilized at
-30 deg C a 2 Hr soak was given.
The Radio was switched on and Frequency and power measurements were made as
follows:

The Power supply was adjusted to the required value. The RIM Radio test utility
was run on the computer and the Type Testing Options window was used to set the
frequency & power and to switch on / off the carrier. The software “gf” in the directory
C:\01605 was run under DOS prompt to read the HP 5331A frequency counter using the
HPIB Bus. The software timestamps the measurements for a period of 60 seconds and
stores the data in a file. The RF power measurement was made manually. As the power
varies with time, it was noted at the beginning and the end of each test

The software utility produces tab delimited data files numbered sequentially. All
data from this test has been formatted from the initial files into a single Spreadsheet.

The temperature and soak times followed were as follows: After the soak of
2hrs at -30 deg C the measurements were made for 6.0 Volts operation at the 3



frequencies. Then a 15 minute soak was given and the measurements were repeated for
7.2 Volts. After a further 15 minute soak the measurements were made at 9.1Volts. The
temperature was now raised to -20 deg C and allowed to stabilize. A 1hr soak was given
after the stabilization before the measurements were made in the same way as above. In
a similar way the measurements were made at each 10 deg C step with a 1 hr soak after
stabilization initially followed by the measurements and a 15min soak between the
measurements at different Voltages. The RF power level set was +33dBm for all
temperatures from -30 deg C to +70 deg C. This was set to +30 dBm at +85 deg C, which
was the last temperature at which measurements were made.

The actual sequence of steps followed to make the measurements at any one
temperature are as follows:

1. switch on the Power supply and set the Voltage to 6.0 V.
2. Set the mid frequency, and power in the Type testing window

but do not switch on the carrier
3. Go to the DOS prompt using the Alt Tab key
4. Run the “gf” software and input the file name and the duration of

measurement (60 sec)
5. Go back to the Type testing window and start the carrier.
6. Note the power level in the HP 437B Power meter.
7. Go back to the DOS promt and check for proper frequency
8. Wait for the “gf” software to complete the data capture for 1 min.
9. Note the power level in the power meter again
10. Go to the type testing window and switch off the carrier.
11. Set the low frequency and follow steps 3 through 10
12. Set the high frequency and follow steps 3 through 10
13. Switch off the power supply and wait for the 15 min soak.
14. Follow steps 1 through 13 for the 7.2 V
15. Follow steps 1 through 12 for 9.1 V
16. Switch off the power supply for the Radio.
17. Set a different temperature and follow the same steps.

CFR 47 Chapter 1 - Federal Communication Commission Rules

Part 2 Required Measurement
2.983 Frequency Stability - Procedures

(a,c) Frequency Stability - Temperature Variation

Part 90 - Subpart I : Technical Standards
90.213 Frequency Tolerance

(a) Maintain the carrier frequency within 0.00015 % (1.5 ppm) of the
assigned frequency.

(b) Maximum power output used for measurement



Procedure: These results were obtained using the test procedure described in document
DOC-01547-013, nominal 7.2 Volts.

Results: 896 Mhz nominal transmitter

Ambient
Temperature

(degrees Celcius)

Initial
Frequency

Deviation [ppm]

Maximum
Deviation [ppm]

-30.0 0.156 -0.325
-20.0 -0.184 -0.296
-10.0 -0.018 -0.126
0.0 0.097 0.141

10.0 0.167 0.209
20.0 0.121 0.157
30.0 0.009 0.060
40.0 0.071 0.138
50.0 0.196 0.289

Results: 899 Mhz nominal transmitter.

Ambient
Temperature

(degrees Celcius)

Initial
Frequency

Deviation [ppm]

Maximum
Deviation [ppm]

-30.0 0.168 0.168
-20.0 -0.039 -0.379
-10.0 -0.089 -0.275
0.0 0.060 0.060

10.0 0.199 0.199
20.0 0.234 0.234
30.0 0.168 0.168
40.0 0.157 0.157
50.0 0.260 0.260



Results: 902 Mhz nominal transmitter.

Ambient
Temperature

(degrees Celcius)

Initial
Frequency

Deviation [ppm]

Maximum
Deviation [ppm]

-30.0 -0.032 -0.315
-20.0 -0.102 -0.216
-10.0 0.049 -0.061
0.0 0.166 0.205

10.0 0.177 0.218
20.0 0.088 0.134
30.0 0.072 0.112
40.0 0.145 0.217
50.0 0.248 0.359

CFR 47 Chapter 1 - Federal Communication Commission Rules

Part 2 Required Measurement
2.983 Frequency Stability - Procedures

(d) Frequency Stability - Voltage Variation

Part 90 Subpart I : Technical Standards
90.213 Frequency Tolerance

(a) Maintain the carrier frequency within 0.00015 % (1.5 ppm) of the
assigned frequency.

(b) Maximum power output used for measurement

Procedure: These results were obtained using the test procedure described in document
DOC-01547-013

Results: 896 Mhz. nominal transmitter.

Ambient Temperature
[degrees Celcius]

Device Supply Voltage
[Volts]

Initial Frequency
Deviation [ppm]

Maximum Deviation
[ppm]

25.0 6.0 0.124 0.124
25.0 7.2 -0.063 -0.102
25.0 9.1 0.105 0.167

Results: 899 Mhz. nominal transmitter.

Ambient Temperature
[degrees Celcius]

Device Supply Voltage
[Volts]

Initial Frequency
Deviation [ppm]

Maximum Deviation
[ppm]

25.0 6.0 0.043 -0.067
25.0 7.2 0.056 -0.081
25.0 9.1 0.002 -0.095



Results: 902 Mhz. nominal transmitter.

Ambient Temperature
[degrees Celcius]

Device Supply Voltage
[Volts]

Initial Frequency
Deviation [ppm]

Maximum Deviation
[ppm]

25.0 6.0 0.057 0.082
25.0 7.2 0.078 0.084
25.0 9.1 0.108 0.121


