7. Power Output

7.1 Regulation

15.247(b1) The maximum pesk output power of the intentiona radiator shall not exceed the following:
For frequency hopping systems operating in the 2400-2483.5 MHz or 5725-5850 MHz band and for all
direct sequence systems. 1 wait.

7.2 Test Equipment

P Spectrum Andyzer: Hewlett-Packard 8566B, Serial Number 2403A06519, Cdibrated: 7 January
2000, Cdlibration due Date: 7 January 2001

P RF Presdector: Hewlett-Packard 85685A, Seridl Number 2926A00971, Calibrated: 17 March 2000,
Cdlibration due Date: 17 March 2001

7.3 Test Procedures

The modulated RF output of the EUT is connected to the RF input port of the RF resdlector. The
following measurements were made withaRBW = 3 MHz and VBW = 3 MHz

7.4 Test Results

P Measured maximum Peak Envelope Power for channel 1 was 7.6 dBm.
P Measured maximum Peak Envelope Power for channe 3 was 9.7 dBm.
P Measured maximum Peak Envelope Power for channel 6 was 10.2 dBm.
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8. Antenna gain requirements

8.1 Regulation

15.247(b3) Except as shown beow, if transmitting antennas of directiond gain greeter than 6 dBi are used
the pesk output power from the intentiona radiator shall be reduced below the above stated values by the
amount in dB that the directiona gain of the antenna exceeds 6 dBi.

1 Systems operaing in the 2400-2483.5 MHz band that are used exclusively for
fixed, point-to-point operations may employ transmitting antennas with directiond
gan greater than 6 dBi provided the maximum pesk output power of the
intentiond radiator is reduced by 1 dB for every 3 dB that the directiond gain of
the antenna exceeds 6 dBi.

(i) Systems operating in the 5725-5850 MHz band that are used exclusively for
fixed, point-to-point operations may employ transmitting antennas with directiond gain gregter than 6 dBi
without any corresponding reduction in transmitter peak output power.

(iii) Fixed, point-to-point operation, as used in paragraphs (b)(3)(i) and (b)(3)(ii) of
this section, excludes the use of point-to-multipoint systems, omnidirectiond applications, and multiple co-
located intentiona radiators tranamitting the same information. The operator of the spread spectrum
intentiond radiator or, if the equipment is professondly inddled, the inddler is responsble for ensuring that
the system is used exclusively for fixed, point-to-point operations. The ingtruction manud furnished with the
intentiond radiator shall contain language in the ingtdlation indructions informing the operator and the indaler
of this responghility.

8.2 Result

The highest gain antenna is the Conifer Modd 26T-2400 with 24 dBi gain. The maximum measured power
i$10.2 dBm. The EUT'SEIRP of 34.2 dBm isless than the 36.0 dBm alowed by the regulation.
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9. Radio Frequency exposure

9.1 Regulation

15.247(b4) Systems operating under the provisions of this section shall be operated in a manner that ensures
that the public is not exposed to radio frequency energy levelsin excess of the Commission’s guidelines. See
8§1.1307(b)(1) of this Chapter.

9.2 Result

According to par 1.1307b(1), the EUT does not require an environmenta eva uation.

1. This equipment classfication is not present within table 1 of part 1.1307 and is not ligted in section
1.1307b(2).

2. The EUT categoricaly exempt from routine environmental evauation per section 2.1093.

Included are caculations that determine that minimum distance | from the trangmitter antenna that will ensure
an exposure limit & or below the guiddines given in table 1 of part 1.1310 for the general populétion. The
formula for these cdculaions are taken from OET Bulletin 65, edition 97-01, August 1997; “Evduating
Compliance with FCC Guiddines for Human Exposure to Radiofrequency Electromagnetic Felds’.

9.3 CALCULATIONS

Per Table 1 of Section 1.1310 the limit for genera population exposure at 2.4 GHz is 1.0 mW/cm?

Per OET Bulletin 65, edition 97-01 the formulafor caculaing power densty is
S=P*G/4pR?

with

Power = 10.2 dBm =105 mW

Gain of Antenna = 24 dBi or anumeric gain of 251

therefore

Solving for R gives aminimum safe distance of 14.4 cm

9.4 CONCLUSION

The EUT user’s manud indructs the ingdler to maintain the at least minimum safe distance.
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10. Conducted Spurious Emissions

10.1 Regulation

15.247 1 In any 100 kHz bandwidth outsde the frequency band in which the spread spectrum intentiond
radiator is operating, the radio frequency power that is produced by the intentiond radiator shal be at least
20 dB bdow that in the 100 kHz bandwidth within the band that contains the highest levd of the desired
power, based on either an RF conducted or a radiated measurement.  Attenuation below the generd limits
soecified in Section 15.209(Q) is not required. In addition, radiated emissons which fdl in the restricted
bands, as defined in Section 15.205(a), must adso comply with the radiated emisson limits specified in
Section 15.209(a) (see Section 15.205(c)).

10.2 Test Equipment

P Spectrum Andyzer: Hewlett- Packard 8566B, Serial Number 2403A06519, Cdlibrated: 7 January
2000, Cdlibration due Date: 7 January 2001

P RF Presdector: Hewlett-Packard 85685A, Serial Number 2926A 00971, Cdibrated: 17 March 2000,
Cdlibration due Date: 17 March 2001

P Quas Peak Adapter: Hewlett-Packard 85650A, Serial Number 2521A-00689, Calibrated: 19
November 1999, Calibration due Date: 19 November 2000

10.3 Test Procedures

The RF output of the EUT is connected to the RF input port of the RF  resdector. The following
measurements were made with aRBW = 100 kHz and VBW = 300 kHz.

10.4 Test Results

No out of band conducted emissions were detected within 50 dB of the carrier power. Please see plotsin
theligt of attachments.
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11. Radiated Spurious Emissions

11.1 Regulation

15.247 | In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentiona
radiator is operating, the radio frequency power that is produced by the intentional radiator shal be at least
20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on ether an RF conducted or a radiated measurement. Attenuation below the generd limits
gpecified in Section 15.209(a) is not required. In addition, radiated emissions which fdl in the redricted
bands, as defined in Section 15.205(a), must adso comply with the rediated emission limits specified in

Section 15.209(a) (see Section 15.205(¢)).

11.2 Test Equipment

b

Spectrum Andyzer: Hewlett- Packard 8566B, Serial Number 2403A 06519, Calibrated: 7 January
2000, Cdlibration due Date: 7 January 2001

RF Presdector: Hewlett-Packard 85685A, Serial Number 2926A 00971, Calibrated: 17 March 2000,
Cadlibration due Date; 17 March 2001

Quas Pesk Adapter: Hewlett-Packard 85650A, Seria Number 2521A-00689, Calibrated: 19
November 1999, Cdlibration due Date: 19 November 2000

Line Impedance Stabilization Network: Rhode & Schwarz ESH2-Z5, Serid Number ACMERS],
Cdlibrated: 1 September 1999, Cdlibration due Date: 01 September 2000

Broadband Biconical Antenna (20 MHz to 200 MHz): EMCO 3110, Seria Number 1115, Cdibrated:
28 December 1999, Cdlibration due Date: 28 December 2000

Broadband Log Periodic Antenna (200 MHz to 1000 MHz): EMCO 3146, Serid Number 2853,
Cdibrated: 28 December 1999, Cdlibration due Date: 28 December 2000

EUT Turntable Postion Controller: EMCO 1061-3M, Seriad Number 9003-1441, No Cdlibration
Required

Antenna Mast with Controller: EMCO 1051, Serial Number 9002- 1457, No Calibration Required
Pyramida Horn Antennac EMCO 3160- 10, Serial Number 9708-1055, Cdlibration Not Required

2 GHz to 10 GHz Low Noise Preamplifier: Milliwave 593-2898, Serial Number 2494, No Calibration
Required

Double Ridge Guide Horn Antennaa  EMCO 3115, Serid Number 9807-5534, Cdibrated: 30
December 1999, Calibration due Date: 30 December 2000

8 — 22GHz Preamplifier: MITEQ AFA-35LN, Seria Number 484280, Calibrated: 3 January 2000,
Cadlibration Due Date: 3 January 2001
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11.3 Test Procedures

For tabletop equipment, the EUT is placed on a 1 meter by 1.5 meters wide and 0.8 meter high
nonconductive table that gts on a flush mounted meta turntable. Hoor standing equipment is placed directly
on the flush mounted metd turntable. The EUT is connected to its associated peripherds with any excess 1/0
cabling bundled to approximately 1 meter.

Preview tests are performed to determine the “worst case” mode of operation. With the EUT operating in
“worgt casg” mode, emissions from the unit are maximized by adjugting the polarization and height of the
receive antenna and rotating the EUT on the turntable. Manipulating the system cables dso maximizes EUT
emissons.

Radiated Emissions Test Characterigtics

Frequency range 30 MHz — 22000 MHz

15.205 RESTRICTED BANDSONLY
Tedt distance 3m
Test ingtrumentation resolution bandwidth 120 kHz (30 MHz — 10,000 MHz)

1 MHz (10,000 MHz — 22,000 MHzZ)
Receive antenna scan height Im—-4m
Receive antenna polarization Vertica/Horizontd
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11.4 Test Results

With Dish Antenna

Deltatothe| Detector .
Emison| ety | gy Splimt| it | Functon | i, | Aema | GEl Gonmens
(dBuv/m) beaq | Horizonta) 9 (deg.)
1 1069.09 53.9 74.0 -20.1 PK \% 141 285 All Channels
2 1069.15 49.8 54.0 -4.2 AVG \% 141 285 All Channels
3 1135.90 48.1 54.0 -5.9 AVG V 142 284 All Channels
4 1135.91 52.2 74.0 -21.8 PK \% 142 284 All Channels
5 2387.76 49.7 54.0 -4.3 AVG \% 119 359 Channel 1
6 2388.56 61.7 74.0 -12.3 PK \% 119 359 Channel 1
7 2187.77 60.9 74.0 -13.1 PK \% 107 359 Channel 6
8 2188.02 48.3 54.0 -5.7 AVG Vv 107 359 Channel 6
9 1823.91 36.1 54.0 -17.9 AVG \% 123 7 Channel 1
10 1821.01 43.9 74.0 -30.1 PK \% 123 7 Channel 1
11 1871.00 28.3 54.0 -25.7 AVG V 128 15 Channel 3
12 1871.10 45.1 74.0 -28.9 PK \% 128 15 Channel 3
13 1921.00 35.8 54.0 -18.2 AVG Vv 105 Channel 6
14 1921.01 46.2 74.0 -27.8 PK \% 118 5 Channel 6
With Omni Antenna
Deltatothe| Detector .
Emission | Frequency Er:l;;'_on Spec limit limit Function_ (\F;o;gg/ A_ntenna A-Liaralih Comments
Number (MH2) (dBuV/m) (dBuV/m) dB (Peak, Quasi- Horizontal) Height (cm) (deg)
Peak)
1 1069.09 50.4 74.0 -23.6 PK Y 131 331 All Channels
2 1069.15 46.3 54.0 -1.7 AVG \% 131 331 All Channels
3 1135.90 46.6 54.0 -7.4 AVG V 114 337 All Channels
4 1135.91 51.7 74.0 -22.3 PK \ 114 337 All Channels
5 2385.37 47.3 74.0 -26.7 PK Y 112 360 Channell
6 2390.00 34.1 54.0 -19.9 AVG \Y 112 360 Channel 1
7 2183.51 51.6 74.0 -22.4 PK V 146 0 Channel 6
8 2183.52 34.1 54.0 -19.9 AVG Y 146 0 Channel 6
DATE OF ISSUANCE: 26 JUNE 2000 REPORT NUMBER: 20000150 FCCID: OOX-WRM1151 PAGE 17 OF 21




With Y agi Antenna

Detector

Emission | Frequency EUT Spec Deltgtp Function Polarity Antgnna Tfable
Nurmber (MHz Emission dghr\r)}% | thedl I|3 mit (Pesk, (Vgruoal/ Height | Azimuth Comments
(dBuv/m) |( Quasi-Pesk) Horizontal) | (cm) (deg.)

1 1069.08 50.8 74.0 | -23.2 PK \% 129 324 All Channels
2 1069.15 45.8 540 | -8.2 AVG Vv 129 324 All Channels
3 1135.90 44.8 54.0 -9.2 AVG \% 119 317 All Channels
4 1135.91 50.2 74.0 | -23.8 PK \% 119 317 All Channels
5 2388.54 35.6 540 | -18.4 AVG Vv 103 360 Channel 1
6 2388.95 50.3 74.0 | -23.7 PK Vv 103 360 Channel 1
7 2183.66 52.5 74.0 | -215 PK Vv 100 0 Channel 6
8 2183.68 36.5 540 | -17.5 AVG Vv 100 0 Channel 6
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12. Peak Power Spectral Density

12.1 Regulation

For direct sequence systems, the peak power spectra density conducted from the intentiona radiator to the
antenna shdl not be greater than 8 dBm in any 3 kHz band during any time interva of continuous
transmisson.

12.2 Test Equipment

P Spectrum Andyzer: Hewlett- Packard 8566B, Serial Number 2403A06519, Cdlibrated: 7 January
2000, Cdlibration due Date: 7 January 2001

P RF Presdector: Hewlett-Packard 85685A, Serial Number 2926A 00971, Calibrated: 17 March 2000,
Cdlibration due Date: 17 March 2001

12.3 Test Procedures

The RF output of the EUT is connected to the RF input port of the RF presdlector through a 10 dB pad.
The following measurements were made with aRBW = 3 kHz, VBW = 10 kHz and Sweep Time = 666
seconds.

12.4 Test Results

Maximum peak power spectral density of channd 1is—15.9 dBm.
Maximum peak power spectral density of channd 1is—13.5 dBm.
Maximum peak power spectral density of channd 1is—13.0 dBm.

Please see plotsin the lig of atachments.
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13. Process gain requirements

13.1 Regulation

The processing gain of a direct sequence system shdl be a least 10 dB. The processing gain represents the
improvement to the received sgnd-to-noise rétio, after filtering to the information bandwidth, from the
spreading/despreading function. The processing gain may be determined using one of the following methods.

(1) Asmeasured at the demodulated output of the receiver: the ratio in dB of the sgnd-to-noise ratio with
the system spreading code turned off to the Signa-to-noise ratio with the system spreading code turned
on.

(2) Asmeasured using the CW jamming margin method: a signd generator is stepped in 50 kHz increments
across the passband of the system, recording at each point the generator level required to produce the
recommended Bit Error Rate (BER). Thisleve isthe jammer level. The output power of the intentiona
radiator is measured at the same point. The jammer to Signd ratio (JS) is then calculated, discarding
the worst 20% of the JS datapoints. The lowest remaining JSratio is used to calculate the processng
ganasfollows. Gp = (S/N)o + Mj + Lsys, where Gp = processing gain of the system, (S/N)o = signal-
to-noise ratio required for the chosen BER, Mj = JSratio, and Lsys = system losses. Note that total
losses in a system, including intentional radiator and receiver, should be assumed to be no more than 2
dB.

13.2 Result

Please see the process gain measurements in the attachments. The process gain of the product exceeds 10
dB.
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14. Miscellaneous Comments and Notes

1. None.

15. List of Attachments

Conducted Emissions Plots. (2)
Conducted Spurious Emissions Plots. (9)
Spectra Density Plots. (3)

6 dB Bandwidth Plats. (3)

Band Edge Plots. (2)

Process Gain Testing. (43) +

Photos of test set-up. (2)

~No obh WNBRE
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