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1.0

TEST FACILITY

Electronic Compliance Laboratories

Name:
Location: 1249 Birchwood Dr.
Sunnyvale, CA 94089
Site Filing:
Commission
P.O. Box 429

Columbia, MD 21045

NVLAP LAB CODE:
Types of Sites:

2.0 TEST EQUIPMENT

200089

A site description is on file at the Federal Communications

Open Field Radiated and Indoor Screen Room (Line
Conducted). All sites are constructed and calibrated to
meet ANSI C63.4-1994 requirements.

Description Manufacturer Model SN
EMI Receiver HP 8546A 3325A00137
Spectrum Analyzer HP 8563A 3137A01183
Preamp HP 8447F 3113A05849
Preamp HP 8449B 3008A00527
LISN EM ANS-25/2 2532
Biconical Antenna EM EM 6912 414
Log Periodic Ant EM EM 6950 311
Double Ridge Horn EM EM 6961 6231
Filter BP 1.2-45 GHz FSY HM 1160-1155 001
Filter BP 4-10 GHz FSY HM 2950-1565 001
Filter BP 10-18 GHz FSY HP 8601- 7SS 001
3.0 EUT
RangeLAN2 6307-05
Model Number - 6307
Serial Number - 8FFB
FCC ID: - IMKRL26307M
Centurion CXR-2.4 GHz-TNSP 1.0 dBi Antenna  P/N CAF28771
Intermec 248X SMB 1.0 dBi Antenna P/N 066147
Intermec 2.4 GHz SMB 1.5 dBi Antenna P/N 063825
Intermec 2.4 GHz TNC 1.0 dBi Antenna P/N 060751
Intermec 2.4 GHz SMC1.0 dBi Antenna P/N 060750
Norand F — Style 1.0 dBi Antenna P/N 650-277
4.0 SUPPORT EQUIPMENT
Dell Computer - M/N 466LN S/N 5Q8D4
Logitech Mouse - M/N M-S34-6MD S/N LZA54637080
Packard Bell Keyboard - M/N 7939 S/N 841180007
KFC Monitor - M/N CA1511 S/N A4KKU4931207
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5.0 EQUIPMENT CONFIGURATION

The RangeLAN2 6307-05 Mini ISA Design-in card was designed to be a drop-in
spread spectrum device that has already been FCC certified so that customers
purchasing the product would not have to apply for an intentional radiator
certification.

In order to prove the module will pass all requirements in a stand alone
configuration a desktop PC was used to provide DC power and to allow test
commands to be sent and data received. The card was placed outside of the
PC shell.

All of the equipment and cables were placed in worst case positions to
maximize emissions.

Interconnecting cables were of the type and length specified in the individual
equipment requirements.

Grounding was in accordance with the manufacturer requirements and
conditions for intended use.
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6.0 SUMMARY OF TESTS

The RangeLAN2 6307-05 is a mini ISA card with a low power frequency
hopping spread spectrum (FHSS) radio system operating in the 2400-2483.5
MHz band. Tests were performed with one antenna. Test firmware resident in
the EUT and RL2DIAG.exe were used to do the test.

6.1

6.1.1

6.1.2
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15.247(a)(1) FREQUENCY HOPPING SYSTEMS

RangeLAN2 - 6307 uses 79 channels, each 1 MHz wide. The system
hops over one of 15 pseudorandom sequences. On average, each
channel is used equally. Please refer to " RangeLAN 2 Frequency
Hopping Theory of Operation” attached to this submission for more
details.

15.247(a)(L)(ii) CHANNEL UTILIZATION

A spectrum analyzer plots labeled “Channel Utilization". The total
number of channels is 79. The channels used have nominal center
frequencies of 2402 through 2480 MHz. Three spectrum analyzer MAX
HOLD plots labeled "20 dB Bandwidth" show the 20 dB bandwidth of the
hopping channel to be <1 MHz (.95 /.99 / .94 MHz) at the low / midband
/ high frequencies of 2.402 / 2.440 / 2.480 GHz. Test Plots are shown
in Appendix A.

Zero span spectrum analyzer plot labeled “Dwell Time" shows
Worst case transmission time in a given slot: 18 ms elapsed
time, <100 % duty

Maximum allowed: 400 msec.

Test Data in Appendix A.

15.247(b) MAXIMUM PEAK OUTPUT POWER

The three spectrum analyzer plots labeled " Output Power" show the
maximum power of the hopping channel to be 27.1 dBm or 516 mW.
The EUT was made to transmit uninterrupted random data on each of
the low/mid/high channels. Test Plots are shown in Appendix A.

The output was taken from an N connector, through 3 feet of RG 142
cable, to Spectrum Analyzer set on Max Hold with no additional
attenuation.

Power = 26.83 dBm (peak reading) +0.3dB cable loss = +27.1 dBm /
516 mW EIRP
Limit: +30 dBm / 1 W maximum power

Intermec 2.4 GHz SMB 1.5 dBi Antenna

EIRP = +27.1 (peak power) +1.5 (peak gain, dBi) = +28.6 dBm
[ 724 mW EIRP

Limit: +36 dBm / 4 W maximum EIRP



6.1.3

6.1.4

6.1.5
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15.247(c) OUT OF BAND EMISSIONS

The spectrum analyzer plots titled "Out of Band - Band Edges" shows
the output spectrum of the EUT while hopping one of the pseudorandom
sequences and continuously transmitting packetized data. The analyzer
was placed in MAX HOLD mode, and individual sweeps were recorded
continually for 10 minutes with the same spectrum analyzer connection
as was used for peak output power. The resultant plot shows that the
EUT emissions remain inside the 2400 - 2483.5 MHz band when
measured in >= 100 kHz bandwidth during operation.

The spectrum analyzer plots labeled "Out of Band 30 to 1000 MHz", "
Out of Band 1 to 2.75 GHz", and "Out of Band 2.75 to 26.5 GHz" show
that emissions measured in >= 100 kHz bandwidth are more than 20 dB
below the highest level of the desired power outside of the 2400 - 2483.5
MHz band. Test Plots are shown in Appendix A.

15.203 ANTENNA REQUIREMENT

This product has uses an MCX type antenna connector to provide a
unique coupling to the intentional radiator. The Manufacture’s control
drawings, and the antenna drawings are in Appendix B.

15.205RESTRICTED BAND RADIATION LIMITS

The EUT was placed on a wooden table resting on a turntable. The
wooden table was approximately 1 meter above the groundplane of the
3 meter test site. The search antenna was moved in to 1 meter when
necessary to improve the noise floor, and the appropriate range factor
was applied. While the EUT was transmitting uninterrupted random data
on each of the low/mid/high channels and with the spectrum analyzer on
MAX HOLD, the turntable was rotated, and the search antenna raised
and lowered in an attempt to maximize the received radiated emission
level. Test results are attached in Appendix C in tabular form showing
that no spurious signals were detected above the 74 dBuV/m
peak/54dBuV/m average limits. Peak measurements were made with a
RBW and VBW =1 MHz. Average measurements were made with a
RBW =1 MHz and a VBW = 10 Hz.



6.1.6

6.1.7

with
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15.207 AC LINE CONDUCTED EMISSIONS

The RF line conducted levels for emissions in the 0.45 - 30 MHz band
must not exceed 250 nV when measured with a LISN. Attached graphs
and tabular data show that emissions are below the 250 nV (48 dBnV)
maximum allowed level. Test Data is in Appendix D.

15.209 RADIATED EMISSIONS

The attached table shows that the Class B radiated limits from 30 - 1000
MHz are not exceeded by the EUT. The EUT was operating normally
a combination of transmission and reception and hopping one of the
fifteen pseudorandom sequences during this test. The EUT was placed
near one edge of a wooden table resting on a turntable. The wooden
table was approximately 1 meter above the groundplane of the 3 meter
test site. The search antennas were located at 3 meters. Measurements
were made in accordance with ANSI C63.4-1994. Test Data is in
Appendix E.

Electronic Compliance Laboratories

Chris Byleckie Date
Technical Director
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SPREAD SPECTRUM PLOTS
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Output Power
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Output Power
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Out Of Band - Band Edges
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Out Of Band 30 to 1000 MHz
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Out Of Band 1to 2.75 GHz
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FCC RADIATED DATA SHEET
DATE: DEC. 9, 1998
EUT: DESIGN-IN MOD. 6307 CUSTOMER NAME: PROXIM
S/N: 8FFB WORK ORDER: 8120901
RULE PART: 15.247 FILE: 8120901A
ANTENNA: HORN OTHER CAL FACTORS: ATTNdB: 0
MODULATION TYPE: DUTY dB: 0
TESTED BY SHAWN HPILdB: O
COMMENTS: DIST dB: 0
FREQ. |READING|Pk,QP, | A.F. |Cableloss|] AMP O.CF. | TOTAL, LIMIT | DELTA
MHz | dB(uV) | orAv dB dB dB dB dB(uVv/m) | dB(uV/m) dB
Fund = 2402.0
4804 483 Pk 34.2 11.0 35.0 0.0 585 74.0 155
4804 39.1 Avg 342 11.0 35.0 0.0 493 54.0 47
12010 36.0 Pk 42.6 235 35.0 0.0 67.1 74.0 -6.9
12010 19.5 Avg 426 235 35.0 0.0 50.6 54.0 3.4
Fund = 2440.0
4880 458 Pk 34.2 11.2 35.0 0.0 56.2 74.0 17.8
4880 36.5 Avg 34.2 11.2 35.0 0.0 46.9 54.0 71
7320 46.9 Pk 36.8 16.0 35.0 0.0 64.7 74.0 9.3
7320 315 Avg 36.8 16.0 35.0 0.0 49.3 54.0 4.7
12200 35.4 Pk 426 24.0 35.0 0.0 67.0 74.0 7.0
12200 18.2 Avg 42.6 24.0 35.0 0.0 49.8 54.0 4.2
Fund = 2480.0
4960 48.1 Pk 34.2 11.0 35.0 0.0 58.3 74.0 -15.7
4960 39.2 Avg 342 11.0 35.0 0.0 49.4 54.0 46
7440 47.0 Pk 36.8 15.9 35.0 0.0 64.7 74.0 -9.3
7440 32.0 Avg 36.8 15.9 35.0 0.0 49.7 54.0 43
12400 34.9 Pk 42.6 245 35.0 0.0 67.0 74.0 7.0
12400 17.6 Avg 426 245 35.0 0.0 49.7 54.0 43
A709023.D0C 22
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El ectroni c Conpliance Laboratories, Inc.
1249 Bi rchwood Ave
Sunnyval e, CA

Conduct ed Emi ssi ons
Frequency range: 450KHz- 30MHz

CGovernment Agency and Limt: FCC Cass B

QP = Quasi - Peak Not e: 1 gnore peak readi ngs when Quasi-Peak readi ng exists
PK = Peak
Cust oner : PROXI M Qper at or: SHAVWN
Dat e: 12- 09- 1998 Ti me: 14: 35: 53
Tenper at ur e Range: 72 Deg F Percent Humidity: 45
E.UT.: DESI GN-IN MOD. 6307
Serial Numnber: 8FFB
Support Devi ces: DELL CPU, MONI TOR, KEYBOARD, MOUSE
Exerci se Program rl2di ag. exe
Modi fi cati ons: None
Report File Nane: F:\ TESTDATA\ 8120901A. F

TEST TEST CLASS B VERSUS

FREQ dBuVv LIMT B LIMT CONDUCTOR TYPE

0. 670 24.8 48.0 -23.2 LI NE PK

6. 880 34.6 48.0 -13.4 LI NE PK

12. 120 48.0 48.0 0.0 LI NE PK

16. 920 47. 6 48.0 -0.4 LI NE PK

25.790 31.8 48.0 -16. 2 LI NE PK

28. 820 31.1 48.0 -16.9 LI NE PK

12. 120 35.3 48.0 -12.7 LI NE Qr

16. 920 36.0 48.0 -12 LI NE Qr

0. 890 15.5 48.0 -32.5 NEUTRAL PK

6.510 31.9 48.0 -16.1 NEUTRAL PK

13. 160 51.8 48.0 3.8 NEUTRAL PK

16. 920 49.1 48.0 1.1 NEUTRAL PK

25.570 29.8 48.0 -18.2 NEUTRAL PK

28. 820 37.9 48.0 -10.1 NEUTRAL PK

13. 160 38.6 48.0 -9.4 NEUTRAL Qr

16. 920 36.6 48.0 -11. 4 NEUTRAL Qr
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El ectroni c Conpliance Laboratories, Inc.
1249 Bi rchwood Ave.
Sunnyval e, CA

Radi at ed Eni ssi ons
Frequency range: 30MHz- 1000MHz

3 Meter Qpen Site
Site Calibrated: June 1997
Government Agency and Limit: FCC Cass B

QP = Quasi - Peak Not e: 1gnore peak readi ngs when Quasi-Peak readi ng exists
PK = Peak
Cust oner : PROXI M Qper at or: SHAWN
Dat e: 12- 09- 1998 Ti me: 13: 35: 50
Tenper at ur e Range: 58 Deg F Percent Humidity: 44
E.UT.: DESI GN- I N MOD 6307
Serial Numnber: PROTO
Support Devi ces: DELL CPU, MONI TOR, KEYBOARD, MOUSE
Exerci se Program rl2di ag. exe
Modi fi cati ons: None
Report File Nane: F:\ TESTDATA\ 8120901A. RF
Ant enna Type: LOG PERI CDI C

TEST TEST ACTUAL  CLASS B VERSUS TABLE  ANTENNA POLAR- DETECTOR

FREQ dBuVv dBuV/ m LIMT BLIMT DEGREES HEIGAT [|ZATION Type
304.000 30.0 21.2 46.0 -24.8 340 1.5 \% PK
336.000 37.6 28.6 46.0 -17.4 270 1.5 \% PK
352.000 35.0 26. 3 46.0 -19.7 270 2.0 \% PK
384.000 40.5 32.6 46.0 -13.4 270 2.0 \% PK
400.000 33.0 25.5 46.0 -20.5 300 2.0 \% PK
416.000 34.0 26.7 46.0 -19.3 270 1.5 \% PK
448.000 35.0 28.2 46.0 -17.8 270 2.0 \% PK
448.000 33.0 26. 2 46.0 -19.8 260 3.0 H PK
432.000 32.0 24.9 46.0 -21.1 250 3.0 H PK
400.000 36.0 28.5 46.0 -17.5 260 3.0 H PK
384.000 36.5 28.6 46.0 -17.4 280 2.5 H PK
368.000 34.0 25.7 46.0 -20.3 270 2.5 H PK
352.000 29.9 21.2 46.0 -24.8 270 2.5 H PK
336.000 38.7 29.7 46.0 -16.3 300 2.0 H PK
320.000 38.5 29.3 46.0 -16.7 300 2.5 H PK
304.000 34.0 25.2 46.0 -20.8 300 2.0 H PK

CHANGED ANTENNA TO BI CONI CAL

64.000 46.2 29.3 40.0 -10.7 250 2.0 \% PK
128.000 45.2 35.0 43.5 -8.5 250 2.0 \% PK
144.000 42.3 32.7 43.5 -10.8 270 2.5 \% PK
176.000 39.6 30.7 43.5 -12.8 270 2.5 \% PK
208.000 41.0 33.1 43.5 -10.4 250 2.5 \% PK
240.000 40.0 32.5 46.0 -13.5 0 2.5 \% PK
256.000 32.3 25.0 46.0 -21.0 340 2.5 \% PK
272.000 38.7 32.5 46.0 -13.5 270 2.0 \% PK
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Dat e: 12-09-1998

E.UT.: DESI GN- I N MOD 6307
Serial Nunber: PROTO
Ant enna Type: Bl CONI CAL
TEST TEST ACTUAL CLASS B VERSUS TABLE  ANTENNA POLAR- DETECTOR
FREQ dBuVv dBuV/ m LIMT BLIMT DEGREES HEIGAT [|ZATION Type
288. 000 39.0 34.9 46.0 -11.1 300 2.0 H PK
272.000 39.6 33. 4 46.0 -12.6 320 2.5 H PK
160. 000 49.2 40. 2 43.5 -3.3 0 2.5 H PK
160. 000 47.4 38.4 43.5 -5.1 0 2.5 H Qr
144.000 48.6 39.0 43.5 -4.5 350 2.5 H PK
144.000 46.0 36. 4 43.5 -7.1 350 2.5 H Qr
112.000 45.5 33.6 43.5 -9.9 0 2.5 H PK
64.000 46.8 29.9 40.0 -10.1 340 2.5 H PK
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" FCC 15.209 Class B
Radiated Emissions

FCC 15.207 Class B
Conducted Emissions
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FCC 15.247 Conducted RF
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