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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

1. TEST RESULT CERTIFICATION

COMPANY NAME: CISCO SYSTEMS, INC.
170 WEST TASMAN
SAN JOSE, CA 95134, USA
EUT DESCRIPTION: Orion 1200B Cnfg 802.11g Radio Mod, Professional
MODEL: AIR-MP21G-A-K9-B-P
DATE TESTED: AUGUST 20 -DECEMBER 2, 2003

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C NO NON-COMPLIANCE NOTED

Compliance Certification Services, Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: This document reports conditions under which testing was conducted and results of tests
performed. This document may not be atered or revised in any way unless done so by Compliance
Certification Services and al revisions are duly noted in the revisions section. Any alteration of this
document not carried out by Compliance Certification Services will constitute fraud and shall nullify
the document.

Approved & Released For CCS By: Tested By:

A

MIKE HECKROTTE YAN ZHENG
CHIEF ENGINEER EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003
FCC ID: LDK102052P

2. EUT DESCRIPTION

The EUT is an 802.11b/g radio module with a MiniPCl interface. It operates in the 2400 — 2483.5 MHz
band. The transmitter has a maximum peak conducted output power as follows:

Frequency Band Mode Output Power Output Power
(MH2) (dBm) (mW)
2412 - 2462 802.11b 23.47 222.33
2412 - 2462 802.11g 18.14 65.16

This moduleisintended to be professionally installed, and to be used with the following antennas:

Antenna Type Model Number Operational Gain
Mode (dBi)

Dish AIR-ANT3338 Poi nt-to-Point 21
Sector Mfg. by Cushcraft Point-to-Point 15
Patch Array Mfg. by Cisco Point-to-Point 135
Y ag AIR-ANT1949 Poi nt-to-Point 135
Omni AIR-ANT24120 Omnidirectional 12
Y agi AIR-ANT2410Y-R Point-to-Point 10
Patch AIR-ANT3549 Point-to-Point 8.5
Patch AIR-ANT2012 Point-to-Point 6.5
Patch AIR-ANT1729 Poi nt-to-Point 6.0
Omni AIR-ANT2506 Omnidirectiona 5
Omni AIR-ANT3213 Omnidirectional 5
Omni AIR-ANT1728 Omnidirectiona 5
Omni Maxrad MUF24005 Omnidirectional 5
Omni Maxrad MAXC24505 | Omnidirectional 5
Omni AIR-ANT3551 Omnidirectiona 2.2
Omni AIR-ANT5959 Omnidirectional 20
Dipole AIR-ANT4941 Omnidirectional 2.2
Two Dipoles AIR-ANT4941 Omnidirectional 2.2
(Tx and Rx Diversity)
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

The maximum Antenna Gain that may be used with each discrete power setting is listed below.

Power Settingin 802.11b Mode | Maximum Antenna Gain

(MW) (dBi)
100 135
50 15
20 21

Power Settingin 802.11g Mode | Maximum Antenna Gain

(mW) (dBi)
30 13.5
20 15
10 21
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4/2001, FCC CFR 47
Part 2 and FCC CFR 47 Part 15.

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 561F Monterey Road, Morgan
Hill, California, USA. The sites are constructed in conformance with the requirements of ANSI C63.4,
ANSI C63.7 and CISPR Publication 22. All receiving equipment conformsto CISPR Publication 16-1,
“Radio Interference Measuring Apparatus and M easurement Methods.”

CCSisaccredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be viewed

at http://www.ccsemc.com.
&@ ®

LAB CODE:200065-0

No part of this report may be used to claim or imply product endorsement by NVLAP or any agency of
the US Government.
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

5. CALIBRATION AND UNCERTAINTY
5.1 MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been calibrated in
accordance with the manufacturer's recommendations, and is traceabl e to recognized national standards.

5.2. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the apparatus:

PARAMETER UNCERTAINTY
Radiated Emission, 30 to 200 MHz +/-3.3dB
Radiated Emission, 200 to 1000 MHz +45/-2.9dB
Radiated Emission, 1000 to 2000 MHz +45/-2.9dB
Power Line Conducted Emission +/-2.9dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 03U2409-2

EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003
FCC ID: LDK102052P

5.3.

TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

TEST EQUIPMENT LIST

Name of Equipment Manufacturer Model No. Serial No. Due Date
Antenna, Horn 1 ~ 18 GHz EMCO 3115 2238 2/4/2004
Antenna, Horn, 18 ~ 26 GHz ARA MWH-2640/B 1029 12/3/2004

Amplifier 1-26GHz MITEQ NSP2600-SP 924341 4/25/2004
Spectrum Analyzer Agilent E4446A US42510266 | 7/23/2004
EMI Receiver, 9 kHz ~ 2.9 GHz HP 8542E 3942A00286 | 11/21/2004
RF Filter Section HP 85420E 3705A00256 | 11/21/2004
Antenna, Bicon/Log, 25 ~ 2000 MHz ARA LPB-2520/A 1185 3/6/2004
LISN, 10 kHz ~ 30 MHz FCC 50/250-25-2 114 10/13/2004
LineFilter Lindgren LMF-3489 497 CNR
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC 8379443 10/13/2004
EMI Test Receiver R&S ESHS 20 827129/006 7/17/2004
Peak / Average Power Sensor Agilent E9327A Us40440755 | 11/7/2004
Power Meter Agilent E4416A GB41291160 | 11/7/2004
Band Reject 2.4GHz Micro-Tronics BRM50702 003 N.C.R.
DC Power Supply HP 6325A 2450A-08312 N.C.R.
DC Power Supply HP E3610A KR24104150 N.C.R.
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

6. SETUP OF EQUIPMENT UNDER TEST

SUPPORT EQUIPMENT

Device Type M anufacturer M odel Number Serial Number FCCID
Laptop IBM 2647 78-B3952 DoC
Power Adapter IBM 02K 6665 11502K 66657A2U81385RR, DoC
Power Supply 1 HP E3610A LR85750C N/A
Power Supply 2 KRM AEEC-350 9712154746 N/A
/O CABLES
Cable /0 # of 1/0| Connector Type of Cable | Data
No Port Port Type Cable Length | Traffic| Bundled Remark
1 AC 1 US 115V | Un-shielded 2m No No Integrated with Adapter
2 DC 2 DC Un-shielded Im No No N/A
3 AC 2 US115 Un-shielded Im No No N/A
TEST SETUP

The EUT is 802.11b/g mini PCI radio. It was connected to alaptop via a cardbus-to-mini PCI
adapter / extension board during the tests. Power was furnished by two external power supplies,
set to 3.3 VDC and 5 VDC, respectively. Test software exercised the radio card.
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

SETUP DIAGRAM

115VAC / 60Hz
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

7. APPLICABLE LIMITS AND TEST RESULTS
7.1. 6 dB BANDWIDTH

LIMIT

§815.247 (@) (2) For direct sequence systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the VBW is
set to 100 kHz. The sweep timeis coupled.

RESULTS

No non-compliance noted:

802.11b Mode
Channel | Frequency | 6 dB Bandwidth| Minimum Limit| Margin
(MH2) (kHz) (kHz) (kHz)
Low 2412 10470 500 9970
Middle 2437 11370 500 10870
High 2462 11930 500 11430
802.11g Mode
Channel | Frequency | 6 dB Bandwidth| Minimum Limit] Margin
(MH2) (kH2) (kHz) (kH2)
Low 2412 16430 500 15930
Middle 2437 16400 500 15900
High 2462 16430 500 15930
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EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

6 DB BANDWIDTH (802.11b MODE)

6 DB BANDWIDTH LOW CH (802.11b mode)
s Agilent 19:48:03 Jun 11, 2003 | Marker

8 Select Marker
2 2 3 4

Em Atten 16 4B

Normal

Delta

| Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Marker a off
10.470000 MHz
0.11 dB M
i 2 ore

#Res #UBH : 0 2.44 ms (801 Lof 2

File Operation Status. A:ASCREN291.GIF file saved
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EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

6 DB BANDWIDTH MID CH (802.11b mode)

i Agilent 19:56:57 Jun 11, 2083 | Marker
Mkr iH:
. e Select Marker
3

Normal

Delta

Delta Pair

i {Tracking Ref
1| Ref &

Span Pair
Span Center

Marker a Off
11.370000 MHz

More

#UEBH
Status, A:\SCREN292.GIF file saved
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FCC ID: LDK102052P

6 DB BANDWIDTH HIGH CH (802.11b mode)

Marker a
11.930000 MHz
0.09 dB

File Operation Status. A:ASCREN293.GIF file saved
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6 DB BANDWIDTH (802.11g MODE)

6 DB BANDWIDTH LOW CH (802.11g mode)
w Agilent 19:37:50 Jun 11, 2063

Em Atten 16 4B

£
rro | Marker a

s 1 16.430000 MHz
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6 DB BANDWIDTH MID CH (802.11g mode)

i Agilent 19:43:28 Jun 11, 2083 | Marker
Mkr
. e el Select Marker
3

Normal

Delta

Delta Pair
{Tracking Ref
Ref &

Span Pair
Span Center

Marker a Off
16.400000 MHz

More

#UEBH
Status, A:\SCREN289.6IF file saved
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6 DB BANDWIDTH HIGH CH (802.11g mode)

| Marker

Em Atten 16 4B 3.98 1Se|920t ngkez

Normal

Delta

Delta Pair
{Tracking Ref)
f

Re A

Span Pair
Span Center

Marker a off
16.430000 MHz
0.98 dB

More
1 of 2

File Operation Status. A:ASCREN290.GIF file saved
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REPORT NO: 03U2409-2

EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003
FCC ID: LDK102052P

7.2. 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the 99 %
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer
internal 99% bandwidth function is utilized.

RESULTS

No non-compliance noted:

802.11b Mode
Channel | Frequency | 99% Bandwidth
(MH2) (MH2)
Low 2412 15.4926
Middle 2437 15.0364
High 2462 15.2277
802.11g Mode
Channel | Frequency | 99% Bandwidth
(MH2) (MH2)
Low 2412 16.3025
Middle 2437 16.3495
High 2462 16.1143
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99% BANDWIDTH (802.11b MODE)

99% BANDWIDTH LOW CH (802.11b mode)
s Agilent 20:27:48 Jun 11, 2003 | Sweep

Sweep Time
Ch Freq 2.412 GHz Trig Free 1.638 ms

Occupied Bandwidth tan

Sweep Time 1.680 ms Sweep
Single Cont

1 FII#1fl._4-1#k'1|'~.v|\|ml|'ﬂn‘hvn'|\ﬂ"| meﬁ* 2 m

! R Time

.H}i}q“[\f.l #ﬁ.h‘lli,r '#‘m{(r""-l.m'mlﬂr II‘IFTJFIq"F\llll'TrI-Iﬂ‘r“"“"“ﬁ"'h"ill Hhﬁl
4 - - 2

afn .

Norm Acey

#UBH 1 MHz

Occupied Bandwidth Occ BH % Pur
15.4926 MHz x dB -

Transmit Freq Error 118.871 k
% dB Bandwuidth

File Operation $tatus. A:ASCREN297.GIF file saved
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99% BANDWIDTH MID CH (802.11b mode)
s Agilent 20:28:56 Jun 11, 2003 | Sweep

Sweep Time
Ch Freq 2.437 GHz Trig Free 1.686 ms

Dccupied Bandwidth _- Butao Man

Sweep Time 1.680 ms Sweep
Single Cont

M g
> ﬂﬂ‘ i m ”f']| 'm ""'H’ Pmhﬂ *(— Auto 5\"'1?.99

i \ i r lll ¥ arm CC
. r}lﬂﬁlrnl,ﬂn,r;'ﬁ,r{hr‘ .ﬂ fh“lfﬂlnw'\"'\h Wrﬂr"r{rllf*""l"\' ﬂ"""ﬁ‘nF“"Ifq'r"p*ﬂ, Marm Accy

" #UBH 1 MHz

Occupied Bandwidth Occ BH % Pur
15.0364 MHz % dB

Transmit Freq Error
% dB Bandwidth

File Operation Status, A:\SCREN298.6IF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

99% BANDWIDTH HIGH CH (802.11b mode)
s Agilent 20:29:34 Jun 11, 2003 | Sweep

Sweep Time
Ch Freq 2.462 GHz Trig Free 1.638 ms

Occupied Bandwidth tan

Sweep Time 1.680 ms Sweep
Single Cont

7[-1 & Auto Sweep
1 Time
Harm Acey

||Wﬂb"f"li|1‘i\hl\n'h‘*‘\ﬁﬂlﬂ'f“”‘#“ﬂ.:’s?
>4 l

w.m F""f('l ﬂ"'uﬂhwf'% il | N 1"‘f'r“f"""kT“"M“{T"["I“h'}’in"ﬂ‘*jl i

afn .

#UBH 1 MHz

Occupied Bandvidth Occ BH 7 Pur  99.0
15.2277 MHz x dB -

Transmit Freq Error
% dB Bandwuidth

File Operation $Status. A:\ EN299.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

99% BANDWIDTH (802.11g MODE)

99% BANDWIDTH LOW CH (802.11g mode)
w Agilent 20:22:35 Jun 11, 2063 I Sweep

Sweep Time
Ch Freq 2.412 GHz Trig Free 1.638 ms

Occupied Bandwidth tan

Sweep Time 1.680 ms Sweep
Single Cont

rm""; Jl'|| ﬂ'l“Hll‘h ||1rl|'r-l]r‘||H‘«""*'|||\1F|*LJ,.|'T1W?|' T

> i Ruto Sweep
|’w|l"|’*"ﬂ fne

; T 'IM . Morm Acey
ﬂ‘“r' um,l"; W'"f [ HM J'ulih i HI\I'IW%"‘(rf"'\ﬁlii'\[ 'ﬁF T R

A1 7 an ! z
#UBH 1 MHz )
Occupied Bandwidth Occ BH % Pur
16.3025 MHz x dB -

Transmit Freq Error
% dB Bandwuidth

Instrument state set to initial values
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

99% BANDWIDTH MID CH (802.11g mode)
s Agilent 20:25:53 Jun 11, 2003 | Sweep

Sweep Time
Ch Freq 2.437 GHz Trig Free 1.686 ms

Dccupied Bandwidth _- Butao Man

Sweep Time 1.680 ms Sweep
Single Cont

SR M
R MRS T 1 ‘fﬁd " Auto Swee
W’“h o arm I;nce

g

: \\"ll
,,|'u1J'r'1rU||ﬁ'I‘{1,,1"1»""!1#!"*\.‘[1%‘ 0

" #UBH 1 MHz

Occupied Bandwidth Occ BH % Pur
16.3495 MHz % dB

Transmit Freq Error kH
% dB Bandwidth

File Operation Status, A:\SCREN295.6IF file saved

Page 23 of 206

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

99% BANDWIDTH HIGH CH (802.11g mode)
H Agilent 20:26:54  Jun 11, 2063 I Sweep

Sweep Time
Ch Freq 2.462 GHz Trig Free 1.638 ms

Occupied Bandwidth tan

Sweep Time 1.680 ms Sweep
Single Cont

Seenes e
'

<« Auto Sweep

Time
Iw|"1H'li"“|||{i\f|l|||’f|ﬂr"‘lﬁl.’-4'

Norm Acey
an

| M

Occupied Bandvidth Occ BH 7 Pur  99.0
16.114 x dB -

Transmit Freq Error
% dB Bandwuidth

File Operation $Status. A:\ EN296.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003

EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC1D: L DK102052P
7.3. PEAK OUTPUT POWER FOR ANTENNAS UP TO 13.5 dBi GAIN

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands. 1 watt.

§15.247 (b) (4) Except as shown in paragraphs (b)(4) (i), (ii) and (iii) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used the peak output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

815.247 (b) (4) (i) Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater than 6 dBi
provided the maximum peak output power of the intentional radiator is reduced by 1 dB for every 3 dB
that the directional gain of the antenna exceeds 6 dBi.

The maximum antennagain is 12 dBi for omnidirectional operation, therefore the omnidirectional
limitation is 24 dBm.

The maximum antenna gain is 13.5 dBi for point-to-point operation, therefore the point-to-point
limitation is 30-{ (13.5-6), 3}=27.5 dBm.

The lowest of these two limitation values will apply, therefore the peak power limit is 24 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal channel power
integration function is used to integrate the power over a bandwidth greater than or equal to the 99%
bandwidth.
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003
FCC ID: LDK102052P

RESULTS

The power settings for antennas up to 13.5 dBi gain are 100mW for b mode and 30mW for g mode.

No non-compliance noted:

802.11b Mode
Channel | Frequency | Peak Power Limit Margin
(MH2) (dBm) (dBm) (dB)
Low 2412 23.47 24 -0.53
Middle 2437 23.31 24 -0.69
High 2462 23.23 24 -0.77
802.11g Mode
Channel | Frequency | Peak Power Limit Margin
(MH2) (dBm) (dBm) (dB)
Low 2412 18.33 24 -5.67
Middle 2437 18.14 24 -5.86
High 2462 18.23 24 -5.77
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

OUTPUT POWER (802.11b MODE)

PEAK POWER LOW CH (802.11b mode)

w Agilent 17:04:38 Dec 17, 2063 | Meas Control

Ch Freq 2.412 GHz Trig Free Restart

Channel Pawer

Center 2.412000000 GHz Measure

Single Caont

Pause

#UBH 3 MHz
Channel Power Power Spectral Density

23.47 dBm /15.3000 MHz -48.37 dBm/Hz

File Operation Status. A:ASCRENG61.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER MID CH (802.11b mode)

- Agilent 17:27:46 Dec 17, 2003 | Meas Control

Ch Freq 2.437 GHz Restart
Channel Pawer

Center 2.437000000 GHz Measure

Single Cont

T Ty TR ey, i Pause
)

#WEH 3 MHz

Channel Power Power Spectral Density

23.31 dBm /15.3000 MHz -48.54 dBm/Hz

File Operation Status, A:\SCRENG668.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER HIGH CH (802.11b mode)

w Agilent 17:38:37 Dec 17, 2063 | Meas Control

Ch Freq 2.462 GHz Trig Free Restart

Channel Pawer

Center 2.462000000 GHz Measure

Single Caont

"y Ih‘y*'ﬁ""'TI"'*'1"?"I"."ﬁ."’"‘r'"“I""*-"I"'Jf"w,.[-.hr.- i

#UBH 3 MHz
Channel Power Power Spectral Density

23.23 dBm /15.3000 MHz -48.62 dBm/Hz

File Operation Status. A:ASCRENG671.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

OUTPUT POWER (802.11g MODE)

PEAK POWER LOW CH (802.11g mode)

e Agilent 17:14:03 Dec 17, 2063 | Meas Control

Ch Freq 2.412 GHz Trig Free Restart

Channel Pawer

Center 2.412000000 GHz Measure

Single Caont

Pause

#UBH 3 MHz
Channel Power Power Spectral Density

18.33 dBm /16.6000 MHz -53.88 dBm/Hz

File Operation Status. A:ASCRENG64.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER MID CH (802.11g mode)

# Agilent 17:38:46 Dec 17, 2003 | Meas Control

Ch Freq 2.437 GHz Restart
Channel Pawer

Center 2.437000000 GHz Measure

Single Cont

#WEH 3 MHz

Channel Power Power Spectral Density

18.14 dBm /16.6000 MHz -54.06 dBm/Hz

File Operation Status, A:\SCRENG679.6IF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER HIGH CH (802.11g mode)

w Agilent 17:35:28 Dec 17, 2063 | Meas Control

Ch Freq 2.462 GHz Trig Free Restart

Channel Power _- = |
Center 2.462000000 GHz Measure

Single Caont

Pause

#UBH 3 MHz
Channel Power Power Spectral Density

18.23 dBm /16.6000 MHz -53.97 dBm/Hz

File Operation $tatus. A:ASCRENG76.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

7.4. PEAK OUTPUT POWER FOR 15 dBi SECTOR ANTENNA

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands: 1 waitt.

815.247 (b) (4) Except as shown in paragraphs (b)(4) (i), (ii) and (iii) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used the peak output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

815.247 (b) (4) (i) Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater than 6 dBi
provided the maximum peak output power of the intentional radiator is reduced by 1 dB for every 3 dB
that the directional gain of the antenna exceeds 6 dBi.

The antennagain is 15 dBi with point-to-point operation, therefore the limit is 30-{ (15-6), 3}=27 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal channel power
integration function is used to integrate the power over a bandwidth greater than or equal to the 99%
bandwidth.
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REPORT NO: 03U2409-2

DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

FCC ID: LDK102052P

RESULTS

The power settings for the 15 dBi Sector Antenna are 50mW for b mode and 20mW for g mode.

No non-compliance noted:

802.11b Mode
Channel | Frequency | Peak Power Limit Margin
(MH2) (dBm) (dBm) (dB)
Low 2412 20.48 27 -6.52
Middle 2437 20.44 27 -6.56
High 2462 20.39 27 -6.61
802.11g Mode
Channel | Frequency | Peak Power Limit Margin
(MH2) (dBm) (dBm) (dB)
Low 2412 16.49 27 -10.51
Middle 2437 16.76 27 -10.24
High 2462 16.69 27 -10.31
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

OUTPUT POWER (802.11b MODE)

PEAK POWER LOW CH (802.11b mode)

w Agilent 17:05:52 Dec 17, 2063 | Meas Control

Ch Freq 2.412 GHz Trig Free Restart

Channel Pawer

Center 2.412000000 GHz Measure

Single Caont

#UBH 3 MHz
Channel Power Power Spectral Density

20.48 dBm /15.3000 MHz -51.37 dBm/Hz

File Operation Status. A:ASCRENG62.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER MID CH (802.11b mode)

- Agilent 17:28:44 Dec 17, 2003 | Meas Control

Ch Freq 2.437 GHz Restart
Channel Pawer

Center 2.437000000 GHz Measure

Single Cont

Pause

o P i
L it “”""‘fr‘"‘F."'m-h'-lp»“"_

#WEH 3 MHz

Channel Power Power Spectral Density

20.44 dBm /15.3000 MHz -51.48 dBm/Hz

File Operation Status, A:\SCRENG669.6IF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER HIGH CH (802.11b mode)

w Agilent 17:31:19 Dec 17, 2063 | Meas Control

Ch Freq 2.462 GHz Trig Free Restart

Channel Power _- = |
Center 2.462000000 GHz Measure

Single Caont

Jk'“‘',.v'.IhI"I''.Ir"'‘'\"‘.“.I'il“lI‘""."r.“‘*“'''t'.'‘’''f''‘I‘'‘'‘‘a‘l,h"'»«'r.-.!.\\J b P ause
i,
i

#UBH 3 MHz
Channel Power Power Spectral Density

20.39 dBm /15.3000 MHz -51.46 dBm/Hz

File Operation Status. A:ASCRENG72.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

OUTPUT POWER (802.11g MODE)

PEAK POWER LOW CH (802.11g mode)

w Agilent 17:15:14 Dec 17, 2063 | Meas Control

Ch Freq 2.412 GHz Trig Free Restart

Channel Pawer

Center 2.412000000 GHz Measure

Single Caont

Pause

g NN T i g,

#UBH 3 MHz
Channel Power Power Spectral Density

16.49 dBm /16.6000 MHz -55.71 dBm/Hz

File Operation $tatus. A:ASCRENG65.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER MID CH (802.11g mode)

# Agilent 17:37:45 Dec 17, 2003 | Meas Control

Ch Freq 2.437 GHz Restart
Channel Pawer

Center 2.437000000 GHz Measure

Single Cont

F i Pause
PR
x

| ““"M'Mm

#WEH 3 MHz

Channel Power Power Spectral Density

16.76 dBm /16.6000 MHz -55.44 dBm/Hz

File Operation Status, A:\SCRENG678.6IF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER HIGH CH (802.11g mode)

w Agilent 17:34:33 Dec 17, 2063 | Meas Control

Ch Freq 2.462 GHz Trig Free Restart

Channel Pawer

Center 2.462000000 GHz Measure

Single Caont

Pause

#UBH 3 MHz
Channel Power Power Spectral Density

16.69 dBm /16.6000 MHz -55.51 dBm/Hz

File Operation Status. A:ASCRENG75.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003

EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC1D: L DK102052P
7.5. PEAK OUTPUT POWER FOR 21dBi DISH ANTENNA

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands. 1 watt.

§15.247 (b) (4) Except as shown in paragraphs (b)(4) (i), (ii) and (iii) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used the peak output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as
appropriate, by the amount in dB that the directiona gain of the antenna exceeds 6 dBi.

815.247 (b) (4) (i) Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater than 6 dBi
provided the maximum peak output power of the intentional radiator is reduced by 1 dB for every 3 dB
that the directional gain of the antenna exceeds 6 dBi.

Since the antenna gain is 21 dBi with point-to-point operation, therefore the limit is 30-{(21-6), 3} =25
dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal channel power
integration function is used to integrate the power over a bandwidth greater than or equal to the 99%
bandwidth.
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003

FCC ID: LDK102052P

RESULTS

The power settings for the 21 dBi Dish Antenna are 20 mW for b mode and 10 mW for g mode.

No non-compliance noted:

802.11b Mode
Channel | Frequency | Peak Power Limit Margin
(MH2) (dBm) (dBm) (dB)
Low 2412 16.52 25 -8.48
Middle 2437 16.51 25 -8.49
High 2462 16.33 25 -8.67
802.11g Mode
Channel | Frequency | Peak Power Limit Margin
(MH2) (dBm) (dBm) (dB)
Low 2412 13.45 25 -11.55
Middle 2437 13.93 25 -11.07
High 2462 13.86 25 -11.14
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

OUTPUT POWER (802.11b MODE)

PEAK POWER LOW CH (802.11b mode)

w Agilent 17:07:37 Dec 17, 2063 | Meas Control

Ch Freq 2.412 GHz Trig Free Restart

Channel Pawer

Center 2.412000000 GHz Measure

Single Caont

Pause

LR b L s T T
LT’

Ty
. l-I‘Thlr,r-._-.-'.{-#ql“-"-""‘l\- -

#UBH 3 MHz
Channel Power Power Spectral Density

16.52 dBm /15.3000 MHz -55.33 dBm/Hz

File Operation Status. A:ASCRENG63.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER MID CH (802.11b mode)

- Agilent 17:29:23 Dec 17, 2003 | Meas Control

Ch Freq 2.437 GHz Restart
Channel Pawer

Center 2.437000000 GHz Measure

Single Cont

Pause

#WEH 3 MHz

Channel Power Power Spectral Density

16.51 dBm /15.3000 MHz -55.34 dBm/Hz

File Operation Status, A:\SCRENG670.6IF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER HIGH CH (802.11b mode)

w Agilent 17:32:01 Dec 17, 2063 | Meas Control

Ch Freq 2.462 GHz Trig Free Restart

Channel Pawer

Center 2.462000000 GHz Measure

Single Caont

Pause

""""':""l"""""J""'i"""“"'r""'“"'\-""'.r"f""."'1"'1*;'|.r.a'.-.trw-r

UrTst N
i
dB

#UBH 3 MHz
Channel Power Power Spectral Density

16.33 dBm /15.3000 MHz -55.52 dBm/Hz

File Operation Status. A:ASCRENG673.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

OUTPUT POWER (802.11g MODE)

PEAK POWER LOW CH (802.11g mode)

s Agilent 17:16:24 Dec 17, 2063 | Meas Control

Ch Freq 2.412 GHz Trig Free Restart

Channel Pawer

Center 2.412000000 GHz Measure

Single Caont

Pause

#UBH 3 MHz
Channel Power Power Spectral Density

13.45 dBm /16.6000 MHz -58.75 dBm/Hz

File Operation Status. A:ASCRENG66.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER MID CH (802.11g mode)

- Agilent 17:36:51 Dec 17, 2003 | Meas Control

Ch Freq 2.437 GHz Restart
Channel Pawer

Center 2.437000000 GHz Measure

Single Cont

Pause

i .'f'nf*'\“"I""n“""""I"|'0'i“’i'J[""‘P"-"":‘Iﬁ"|“"'i1"n'"i“l'll'"""'*\#\|""."ﬂ“ﬂ' |*'f"*“”u-’r"-“'w'-"|
7

.,..m'.wml’

#WEH 3 MHz

Channel Power Power Spectral Density

13.93 dBm /16.6000 MHz -58.27 dBm/Hz

File Operation Status, A:\SCRENG677.6IF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER HIGH CH (802.11g mode)

w Agilent 17:33:26 Dec 17, 2063 | Meas Control

Ch Freq 2.462 GHz Trig Free Restart

Channel Pawer

Center 2.462000000 GHz Measure

Single Caont

Pause

#UBH 3 MHz
Channel Power Power Spectral Density

13.86 dBm /16.6000 MHz -58.35 dBm/Hz

File Operation Status. A:ASCRENG74.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

7.6. MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

§1.1310 The criterialisted in Table 1 shall be used to evaluate the environmental impact of human
exposure to radio-frequency (RF) radiation as specified in 81.1307(b), except in the case of portable
devices which shall be evaluated according to the provisions of §2.1093 of this chapter.

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)

. Electric fisld Magnetic fisld . . :
Frequency rangs Power density Bveraging time
iMHz) Stl:ﬁ.!.‘nﬁ':}“ ﬂirj}‘rﬁ?“‘ (W iem?) iminutzs)
(A} Limits for OceupationaliContralled Exposures
D330 e 614 1.63 *(100) G
T i R 1842% 4. 80F *[O00E) 4]
J0-300 .. G1.4 0163 1.0 G
TROO-H00 DO e S 5 i
{B) Limits for General Population/Uncontrolled Exposure
DL3=1.39 614 1.63 *(100) 20
1BA—R0 e e el B24 75 2198 {180 20
TABLE 1—LIMITS FOR MAXIMUKM PERMISSIELE EXPOSURE (MPE)—Continued
. Electric fisld Magnetic fiskd . L
Frequency rangs Power densit; Averaging time
T ﬁﬁlﬁ:}h *'tlzf‘[:_ﬁ;h (W) (minUiae)
e . 2r5 0.073 0.2 20
3001500 ... frEOD 20
1800=A00,000 .. 1.0 20

f=frequency in MHz

* = Plans-wave equivalant power density

NGTE 1 T2 TaBLE 1: Oeccupational/controlled limits apply in situations in which persons are exposed as a consequencs of their
emplyment provided thoss persons are fully aware of the pobential for exposure and can exercise control over their exposurs.
Limits for occu pationalicontrolled exposure also apply in situations when an individual is transient through a location where ocou-
paticnalicontrelled limits apply provided he or she is made aware of the potential for exposurs,

NOTE 2 TO TABLE 1. General populationfuncontrolled exposures apply in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
axposura or can nol exerciss control over their exposurs.
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003
FCC ID: LDK102052P

CALCULATIONS

Given

and

where

E=0(30*P*G)/d
S=E~2/3770

E = Field Strength in Volts/meter

P = Power in Watts

G = Numeric antennagain

d = Distance in meters

S = Power Density in milliwatts/sguare centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
variablesyields:

Changing to units of Power to mW and Distance to cm, using:

yields

where

d =O(30* P* G) /(3770* 9))

P (mw) =P (W) / 1000 and
d (cm) =100 * d (m)

d=100* O((30* (P/1000) * G) / (3770 * S))
d=0.282* O(P* G/S)

d = distanceincm

P = Power in mwW

G = Numeric antennagain

S = Power Density in mW/cm”2

Substituting the logarithmic form of power and gain using:

yields

where

P(mw) =10 (P (dBm)/ 10) and
G (numeric) = 10~ (G (dBi) / 10)

d=0.282* 10" ((P+G)/20)/ OS

d = MPE distancein cm

P = Power indBm

G = Antenna Gain in dBi

S = Power Density Limit in m\W/cm”2

Equation (1)

Equation (1) and the measured peak power is used to calcul ate the MPE distance.
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

LIMITS

From §1.1310 Table 1 (B), S= 1.0 mW/cm"2

RESULTS

No non-compliance noted:

Mode Power Density Output Antenna MPE
Limit Power Gain Distance

(mW/cm”"2) (dBm) (dBi) (cm)

802.11b 1.0 23.47 13.50 19.90
802.11g 10 18.14 13.50 10.77
802.11b 1.0 20.48 15.00 16.76
802.11g 1.0 16.76 15.00 10.92
802.11b 1.0 16.52 21.00 21.20
802.11g 1.0 13.93 21.00 15.73

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the M PE distance would be less.

Page 51 of 206

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003

EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P
7.7. PEAK POWER SPECTRAL DENSITY
LIMIT

§15.247 (d) For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer, the maximum level in a 3 kHz bandwidth is
measured with the spectrum analyzer using RBW = 3 kHz and VBW >= 3KHz, sweep time = span/ 3
kHz, and video averaging is turned off. The PPSD is the highest level found across the emission in any 3
kHz band.

RESULTS
No non-compliance noted:

802.11b Mode
Channel | Frequency| PPSD Limit | Margin
(MH2) (dBm) [ (dBm) (dB)

Low 2412 -7.22 8 -15.22

Middle 2437 -5.10 8 -13.10

High 2462 -5.63 8 -13.63
802.11g Mode

Channel | Frequency| PPSD Limit | Margin
(MHz) | (dBm) | (dBm) (dB)

Low 2412 -8.53 8 -16.53
Middle 2437 -7.07 8 -15.07
High 2462 -6.53 8 -14.53
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER SPECTRAL DENSITY (802.11b MODE)

PPSD LOW CH (802.11b mode)
d Agilent 21:35:00 Jun 11, 2663 | Peak Search

Brm Atten 18 dB ] Next Peak
Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Marker

2.412991500 GHz Mkr > CF

More
1 of 2

" WUBH 10 kHz WSween 1 1

File Operation Status. A:ASCREN303.GIF file saved
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003
FCC ID: LDK102052P

PPSD MID CH (802.11b mode)
s Agilent 21:38:12 Jun 11, 2003

Bm Atten 18 dB

| Marker
2438677700 GHz

Operation Status. A:\SCREN304.6IF file saved
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003
FCC ID: LDK102052P

PPSD HIGH CH (802.11b mode)
w Agilent 21:41:48 Jun 11, 2063

12.461262100 GHz
5.63 dBm
12 GHz

#VBH 18 kHz
m
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

PEAK POWER SPECTRAL DENSITY (802.11g MODE)

PPSD LOW CH (802.11g mode)
w Agilent 21:24:38 Jun 11, 2063 | Peak Search

Mkrl 2.41
B Atten 19 dB - Next Peak

Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Marker
2.414431200 GHz Mkr 5 CF
—8.53_ dBm —

414 416 7 GHz 1"'"03{92
. ; #UBH 18 kHz #Speep 1 i1

F Status. A:NSCREN300.GIF file saved
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003
FCC ID: LDK102052P

PPSD MID CH (802.11g mode)
# Agilent 21:28:18 Jun 11, 2083

Bm Atten 18 dB

| Marker
2438431300 GHz
-7.07 dBm

#VBH 10 kHz
Operation Status. A:\SCREN301.6IF file saved
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003
FCC ID: LDK102052P

PPSD HIGH CH (802.11g mode)
s Agilent 21:31:38 Jun 11, 2003

Em Atten 16 4B

Marker
2.464429600 GHz

-6.53 dBm
4 486 7 Gz
#UBH 18 kHz

File Operation Status. A:ASCREN302.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

7.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall 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 either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in 815.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in815.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see 815.205(c)).

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 100 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

RESULTS

No non-compliance noted:
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

SPURIOUS EMISSIONS, LOW CHANNEL (802.11b MODE)

LOW CH BANDEDGE (802.11b mode)
w Agilent 22:15:33 Jun 11, 2663 | Display

dBm Atten 19 dB Full Screen

H.‘..t,J-.r-.|'.|'l'hmh'~ml""' —

o . Display Line

-12.93 dBm
Off

0.1 : Limits»

N JI L

R IR

At A
4yt

<|'I

Active Fctn
Position»
Bottom

IIl
S .Y
N }In-J'll'uh.v'u‘p’-ullly,nl-\l',-b\‘“\-ﬂ’f'f."' ol

Display Line .
~12.93 dBm fitle

Preferences:

#\BH

File Operation $tatus. A:ASCREN313.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

LOW CH SPURIOUS (802.11b mode)
s Agilent 22:16:35 Jun 11, 2003 | Marker

il Select Marker

B Atten 16 dB 3

Normal

Delta

Delta Pair
{Tracking Ref
Ref &

Span Center

T Span Pair

N N '."l il
sty Ui oottt Y

Markerishs - Off

460.000000 MHz

More
1 of 2
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003
FCC ID: LDK102052P

SPURIOUS EMISSIONS, MID CHANNEL (802.11b MODE)

MID CH REFERENCE (802.11b mode)
s Agilent 22:17:58 Jun 11, 2003

1

¥

ad T
N

1
¥,

b .
.f",-"l‘l"rfl il _[\,-LII
A
/
™ ‘I.,-r«,.-_,ufn

Display Line

Swp -
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

MID CH SPURIOUS (802.11b mode)
s Agilent 22:19:07 Jun 11, 2003 | Marker

Select Marker
3

Normal

Delta

Delta Pair
{Tracking Ref
Ref &

Span Pair

Span Center
1

Fe A
k P N PRAr YL W
) “...‘.\‘LM#‘HI“.»..,..-»N...- (ST IO O M) T bt

Off

More
1 of 2
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
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REPORT NO: 03U2409-2

EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003

FCC ID: LDK102052P

7.9. RADIATED EMISSIONS

7.9.1. TRANSMITTER RADIATED SPURIOUS EMISSIONS

LIMITS

§15.205 (&) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 399.9- 410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46

2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4,125 -4.128 25.5 - 25.67 1300 - 1427 8.025-85
4.17725-4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215- 6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-13.4
6.31175 - 6.31225 123-138 2200 - 2300 14.47 - 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-335.4 3600 - 4400 (2)
13.36-13.41

L Until February 1, 1999, thisrestricted band shall be 0.490-0.510 MHz.

2 Above 38.6

§15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within
these frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or
less than 1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance
with the emission limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisionsin Section 15.35 apply to these measurements.
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EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

§15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall
not exceed the field strength levels specified in the following table:

Frequency Field Strength M easurement Distance
(MH2) (microvolts/meter) (meters)

30-88 100 ** 3

88 - 216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or
470-806 MHz. However, operation within these frequency bandsis permitted under other sections of this
Part, e.g., Sections 15.231 and 15.241.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.
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TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antennato EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set to transmit in
a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth is set
to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antennais scanned from 1 to 4 meters
above the ground plane to further maximize the emission. M easurements are made with the antenna
polarized in both the vertical and the horizontal positions.

RESULTS

No non-compliance noted:
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7.9.2. RADIATED EMISSIONS WITH 2.2 dBi DIPOLE ANTENNA

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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RADIATED BACK PHOTO
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003

FCC ID: LDK102052P

HARMONICS AND SPURIOUS EMISSIONS (b MODE)

12/02/03  High Frequency M easurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Ben Du

Project #: 03U2409

Company: CISCO

EUT Descrip.:WLAN Card and 2.2 dBi Dipole Antenna
EUT M/N:

Test Target: FCC 15SHARMONICS

Mode Oper: Tx mode

Test Equipment:

EMCO Horn 1-18GHz Pre-amplifer 1-26GHz Spectrum Analyzer ‘

‘ T59; SIN: 3245@3mj ‘ T86Miteq924341 | Agilent E4446A Analyzer j ‘

m(@f) M (2~3ft) I (4~6ft) W (12ft) 1 MHz Resolution Bandwidth

Hi Freq Cables Peak Measurements:
1MHz Video Bandwidth

Average M easur ements.
1 MHz Resolution Bandwidth
10Hz Video Bandwidth

Read Avg.| AF | CL | Amp |DCorr | HPF| Peak Avg
dBuvV_|dB/m| dB | dB dB dBuV/m | dBuVv/m

Pk Lim
dBuVv/m

AvgLim
dBuV/m

Tx at 2.412GHz

493 331 | 31 | -456 | 00 1.0 52.9 409

74.0

54.0

54.6 429 331 | 31 | -456 | 00 1.0 462 345

74.0

54.0

Tx at 2437GHz

56.7 48.2 33.1 32 -45.6 0.0 10 48.3 39.8

74.0

54.0

517 39.8 36.0 4.1 -46.6 0.0 10 46.2 343

74.0

54.0

52.9 425 33.1 32 -45.6 0.0 10 445 34.1

74.0

54.0

49.1 39.9 36.0 4.1 -46.6 0.0 10 435 344

74.0

54.0

Tx at 262GHz

59.4 52.4 33.1 32 -45.7 0.0 10 51.0 44.0

74.0

54.0

54.8 39.7 36.1 4.1 -46.5 0.0 10 49.4 343

74.0

54.0

54.3 423 33.1 32 -45.7 0.0 10 45.9

74.0

54.0

49.1 39.7 36.1 4.1 -46.5 0.0 10 43.7 344

74.0

54.0

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters
Analyzer Reading Avg  Average Field Strength @ 3 m
Antenna Factor Peak  Calculated Peak Field Strength
Cable Loss HPF  High PassFilter

AvgLim Average Field Strength Limit
PkLim  Peak Field Strength Limit
AvgMar Margin vs. Average Limit

Pk Mar  Marginvs. Peak Limit
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Horizontal)
s Agilent 16:02:15 Jun 16, 2003 | Display

Full Screen

Display Line
7408 dBpY
On Off

1 Al
Limits»
T L R T i"'\'-'fm\'-“1'\-‘-.,._.l.h'r'-4-P.f"»rv;'-i‘._-.-..\Y—-'f'»j'p1-_1-"'\""r-1.'h“'".«,.'r‘-'|""l)-w,\l'1-,4H;v\'J'.’ﬂ,l"«.p».'ﬂ,-'ﬂ'
Active Fctn
Positionr
Bottom

ro. |Display Line .
swp 74.00 dBpV Title

Preferences:

#YEH 1 MHz

File Operation Status. A:ASCREN478.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)
s Agilent 16:01:39 Jun 16, 2083 | Display

#Atten O dB X Full Screen

Display Line
54.600 dBpY
On i

Limits»

Active Fctn
Position
Bottom

-~ |Display Line -
swp | 54.00 dBpY Title

Preferences»

#JBH 16 Hz en
File Operation Status, A:\SCREN477.6IF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Vertical)
s Agilent 15:59:10 Jun 16, 2003 | Display

Full Screen

Display Line
7408 dBpY
Off

A Limits»

A
Lpraittrepppsrtbloh, s N PR ),F..\N"|,alJ_.,ﬁrL.‘1v'i‘|'h”,‘.uub‘vb'&—,l‘i.-"ﬂ"l

Active Fctn
Position»
Bottom

ro. |Display Line .
swp 74.00 dBpV Title

Preferences:

#YEH 1 MHz

File Operation $tatus. A:ASCREN475.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

LOW CH RESTRICTED, AVG (802.11g mode, Vertical)
s Agilent 16:00:12 Jun 16, 2083 | Display

#Atten O dB 45 X Full Screen

Display Line
54.600 dBpY
0ff

Limits»

Active Fctn
Position
Bottom

-~ |Display Line -
swp | 54.00 dBpY Title

i Preferencesr

#JBH 16 Hz en
File Operation Status, A:\SCREN476.6IF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Horizontal)
s Agilent 15:52:38 Jun 16, 2003 | Display

3 dBpY #Atten 6 dB : Full Screen

Display Line
7408 dBpY
On Off

q""')l-"'.i_a'|-Jf.H.,‘m-',{q.FJ,.-'b.,.-.'-'v.4,.,.Hl.'.-l,.-d,_.ﬁ_,_.,.h._ NPT NERY, T T, I P e LY L R ST W

Limits»

Active Fctn
Position»
Bottom

ro. |Display Line .
swp 74.00 dBpV Title

Preferences:

#YEH 1 MHz

File Operation Status. A:ASCREN471.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

HIGH CH RESTRICTED, AV G (802.11g mode, Horizontal)
s Agilent 15:55:23 Jun 16, 2083 | Display

9 dBpY #Atten 0 dB ! Full Screen

Display Line
54.600 dBpY
On i

Limits»

Active Fctn

Position

Bottom

r.. | Display Line Titler
sen |54.00 dBpY -

Preferences»

#YBH 16 Hz ep 1.
File Operation Status, A:\SCREN472.6IF file saved
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003
FCC ID: LDK102052P

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)

1 Agilent 15:57:33  Jun 16, 2683

""-‘\_.,1\_
‘\‘L.w

il " . T
N 'w'*"""h"\#"uf Y Hh “llt‘u':'|N'-'n‘J'1I'-e,:'lm\*-'»"r--ﬂ-'f [T TSR )\u'.ijp_l'..|'|_.\LJU"a'ﬂ\-*ﬂ'u'-p\-Jifh‘ i L imits»

ro. |Display Line
sw | 74.00 dBpV

#YEH 1 MHz

File Operation Status. A:ASCREN474.GIF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)

s Agilent 15:56:59 Jun 16, 2083 | Display

9 dBpY #ftten O dB 45,04 dBp Full Screen

Display Line
54.600 dBpY
0ff

Limits»

Active Fctn
Position
Bottom

-~ |Display Line -
swp | 54.00 dBpY Title

i Preferencesr

#YBH 16 Hz ep 1.
File Operation Status, A:\SCREN473.6IF file saved
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003

FCC ID: LDK102052P

HARMONICS AND SPURIOUS EMISSIONS (g MODE)

12/02/03  High Frequency M easurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Ben Du

Project #: 03U2409

Company: CISCO

EUT Descrip.:WLAN Card and 2.2 dBi Dipole Antenna
EUT M/N:

Test Target: FCC 15SHARMONICS

Mode Oper: Tx mode

Test Equipment:

EMCO Horn 1-18GHz Pre-amplifer 1-26GHz Spectrum Analyzer ‘

‘ T59; SIN: 3245@3mj ‘ T86Miteq924341 | Agilent E4446A Analyzer j ‘

m(@f) M (2~3ft) I (4~6ft) W (12ft) 1 MHz Resolution Bandwidth

Hi Freq Cables Peak Measurements:
1MHz Video Bandwidth

Average M easur ements.
1 MHz Resolution Bandwidth
10Hz Video Bandwidth

Read Avg.| AF | CL | Amp |DCorr | HPF| Peak Avg
dBuvV_|dB/m| dB | dB dB dBuV/m | dBuVv/m

Pk Lim
dBuVv/m

AvgLim
dBuV/m

Tx at 2.412GHz

484 331 | 31 | -456 | 00 1.0 454 400

74.0

54.0

406 331 | 31 | -456 | 00 1.0 423 32.2

74.0

54.0

Tx at 2437GHz

37.6 33.1 32 -45.6 0.0 10 39.0 29.2

74.0

54.0

39.3 36.0 4.1 -46.6 0.0 10 431 338

74.0

54.0

38.0 33.1 32 -45.6 0.0 10 39.6 29.6

74.0

54.0

39.6 36.0 4.1 -46.6 0.0 10 425 34.1

74.0

54.0

Tx at 262GHz

558 33.1 32 -45.7 0.0 10 51.2 47.4

74.0

54.0

39.4 36.1 4.1 -46.5 0.0 10 45.5 34.0

74.0

54.0

46.8 33.1 32 -45.7 0.0 10 45.9 384

74.0

54.0

389 36.1 4.1 -46.5 0.0 10 43.3 335

74.0

54.0

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters
Analyzer Reading Avg  Average Field Strength @ 3 m
Antenna Factor Peak  Calculated Peak Field Strength
Cable Loss HPF  High PassFilter

AvgLim Average Field Strength Limit
PkLim  Peak Field Strength Limit
AvgMar Margin vs. Average Limit

Pk Mar  Marginvs. Peak Limit
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional ECC ID: L DK102052P

7.9.3. RADIATED EMISSIONS WITH 12 dBi OMNI ANTENNA

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional ECC ID: L DK102052P

RADIATED BACK PHOTO
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)

Marker

dge
#iAtten 0 dB : Select MaSrker :

Maormal

Delta

Celta Pair
(Tracking Ref)
Ref A

mln_.._ni;.n‘u.L,-.-._J.‘.-.‘-;-‘a‘.-+-_.."L'P-._r.-'.:'--v-.n'r-.}\u--f.-.\'-.-.-"1'7-.\,-.\1'\-\-—1'.\«-'.;&-1--.-«.r-<;-‘-J'rv.‘.«v-o.-.-r.‘-v4..-.-.~.\-.,.-n;.f-uat-'-fw-.-i 5
Span FPair
Span Center

o

off

Stop 2.390 00 GHz
#VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

LOW CH RESTRICTED, AV G (802.11b mode, Horizontal

Agilent 14:29:51 Dec 9, 2003

#Atten 0 dB - : 1.00000000 MHz |
Auto m

Yideo BW
10.0000000 Hz |
Aut Man!

|
YEVWREBW

1.00000 I

Average
100

I e — /11 off
& AyvgVBW Type

Log-Pwr (%ideo)

Auto

k
an

| SpaniREVY
" Stop 2.390 00 GHz 106

HVBW 10 Hz Sweep 6.238 s (601 pts) Auto Ian
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

Marker
e
#iAtten 0 dB ; Select MaSrker :

Maormal

Delta

Delta Pair
(Tracking Ref)
M| Ref A
| ’ ; st R
FOY N PNV PP YT S rr Y e R RN R e

Span FPair
Span Center

o

off

Stop 2.390 00 GHz
#VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

LOW CH RESTRICTED, AVG (802.11b mode, Vertical)
e A 8 Dec3, 2003 L
3 dge Mkr1 2.389 47 GHz |

#itten 0 dB 49.31 dByv Sele;:t Maarker4

Delta

Delta FPair
(Tracking Ref)
Ref h

Span Pair
Span Center

Off

Stop 2.390 00 GHz
HVBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)

_______L__ | PeakSearch
dge Mkr1 2.483 5
#Atten 0 dB 58.47 dByY Mext Peak

MNext Pk Right
MNext Pk Left

Min Search

Pk-Pk Search

Mir @ CE

hore

Stop 2.500 00 GHz 10i2

#VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

HIGH CH RESTRICTED, AV G (802.11b mode, Horizontal)
e A 9 Dec 3, 2003 L
3 dge Mkr1 2.483 53 GHz |
#Atten 0 dB 46.35 By Next Peak

Next Pk Right

Mext Pl Left

Min Search

Fl-Fk Search

Mkr @ CE

' ' Stop 2.500 00 GHz 1l\/l?£e
HVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertical)
: L Marker
dge Mkr1 2.483 5: i
#iAtten 0 dB 62.42 By Select MaSrker :

Maormal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span FPair
Span Center

b |
s sl S SR (R S
iyt Juulm W "M“I =" Fros 1 o o oyl Mo desitiniid

o

off

Stop 2.500 00 GHz
#VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

HIGH CH RESTRICTED, AV G (802.11b mode, Vertical)
e A 0 Dec3, 2003 L
3 dge Mkr1 2.483 50 GHz |
#Atten 0 dB 50.08 dB Next Peak

Next Pk Right

Ment Pl Left
Marker

4B, | 2.483500000 GHz|

50.08 dBpV ' ' ' ' ' i Min Search

Fl-Fk Search

Mkr @ CE

' " Stop 2.500 00 GHz 1l\/l?£e
HVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003

FCC ID: LDK102052P

HARMONICS AND SPURIOUS EMISSIONS (b MODE)

12/09/03  High Frequency M easurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Ben Du

Project #: 03U2409

Company: CISCO

EUT Descrip.:WLAN Card and 12 dBi Omni Antenna
EUT M/N:

Test Target: FCC 15SHARMONICS

Mode Oper: Tx mode

Test Equipment:

EMCO Horn 1-18GHz Pre-amplifer 1-26GHz Spectrum Analyzer ‘

‘ T59; SIN: 3245@3mj ‘ T86Miteq924341 | Agilent E4446A Analyzer j ‘

™ (ft) W (2~3ft) I (4~6ft) W (12ft) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak M easurements: Average M easurements:
1MHz Video Bandwidth 10Hz Video Bandwidth

Read Avg.| AF | CL | Amp |DCorr | HPF| Peak Avg
dBuvV_|dB/m| dB | dB dB dBuV/m | dBuVv/m

Pk Lim
dBuVv/m

AvgLim
dBuV/m

Tx at 2.412GHz

39.2 331 | 31 | -456 | 00 1.0 39.4 30.8

74.0

54.0

38.2 331 | 31 | -456 | 00 1.0 417 29.8

74.0

54.0

Tx at 2437GHz

35.1 33.1 32 -45.6 0.0 10 36.8 26.7

74.0

54.0

312 36.0 4.1 -46.6 0.0 10 34.1 25.7

74.0

54.0

48.9 37.2 33.1 32 -45.6 0.0 10 40.5 288

74.0

54.0

40.6 30.7 36.0 4.1 -46.6 0.0 10 35.1 252

74.0

54.0

Tx at 262GHz

46.4 40.4 33.1 32 -45.7 0.0 10 38.0 32.0

74.0

54.0

40.4 30.0 36.1 4.1 -46.5 0.0 10 35.0 246

74.0

54.0

47.4 38.6 33.1 32 -45.7 0.0 10 39.0 30.2

74.0

54.0

38.5 29.3 36.1 4.1 -46.5 0.0 10 33.1 239

74.0

54.0

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters
Analyzer Reading Avg  Average Field Strength @ 3 m
Antenna Factor Peak  Calculated Peak Field Strength
Cable Loss HPF  High PassFilter

AvgLim Average Field Strength Limit
PkLim  Peak Field Strength Limit
AvgMar Margin vs. Average Limit

Pk Mar  Marginvs. Peak Limit
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, HORIZONTAL)

— — — Trace
dge Mkr1 2.389 7
#iAtten 0 dB 56.33 dBpv ; Trace3

Clear Write

Ilan Hold||

Ilin Hold

SERERNT Y S i TP TERTR L SRR L P i

Stop 2.390 00 GHz
#VBW 1 MHz Sweep 1 ms (601 pts)
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LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)
e Agl 9 Dec 9, 2003 L |
5 dye Mkr1 2.389 73 GHz |

#itten 0 dB 45.34 By Sele;:t Maarker ;

Delta

Delta FPair
(Tracking Ref)
Ref h

Span Pair
Span Center

Off

' ' Stop 2.390 00 GHz 1l\/l?£e
HVBW 10 Hz Sweep 6.238 s (601 pts)
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RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, VERTICAL)

Marker

Select Marler
3 4

Maormal

Delta

Delta Pair
(Tracking Ref)

{| Ref A

Span FPair

Span Center

o

off

Swip

Start 2.310 00 GHz ' ' ' Stop 2.390 00 GHz
(#Res BW #VBW 1 MHz Sweep 1 ms (601 pts)
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LOW CH RESTRICTED, AV G (802.11g mode, Vertica)
S Agi 5 Dec 9, 2003 RL | Marker
: = Mke1 2.389 73 GHz |
Ref 1188 dByY  #Atten 0 dB 4569 By Se'egt Maarker ;
#Peak ik £ d 4

Delta

Delta FPair
(Tracking Ref)
Ref h

Span Pair
Span Center

Off

Swp

Start 2.310 00 GHz ' ' ' Stop 2.390 00 GHz 1l\/l?£e
| #Res BW 1 MH #VBW 10 Hz Sweep 6.238 s (601 pis)
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RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

=
#Atten 0 dB
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Ilan Hold||

Ilin Hold
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Stop 2.500 00 GHz
#VBW 1 MHz Sweep 1 ms (601 pts)
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HIGH CH RESTRICTED, AV G (802.11g mode, Horizontal)
S Agi 5 Dec 9, 2003 L | Marker
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RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
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#Atten 0 dB
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MNext Pk Left

Min Search

!
)

ﬁ' gy 1) 1l

e iy |

L L R e e e o I s g e

Pk-Pk Search

Mir @ CE

hore

Stop 2.500 00 GHz 10i2

#VBW 1 MHz Sweep 1 ms (601 pts)

Page 112 of 206

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the

revision section of the document.



REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

HIGH CH RESTRICTED, AV G (802.11g mode, Vertical)
e A & Dec3, 2003 L
3 dge Mkr1 2.483 50 GHz |
#Atten 0 dB 48.74 dByv Next Peak

Next Pk Right

Mext Pl Left

Min Search

Fl-Fk Search

Mkr @ CE

N Stop 2.500 00 GHz 1l\/l?£e
HVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 03U2409-2
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional

DATE: DECEMBER 29, 2003

FCC ID: LDK102052P

HARMONICS AND SPURIOUS EMISSIONS (g MODE)

12/09/03  High Frequency M easurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Ben Du

Project #: 03U2409

Company: CISCO

EUT Descrip.:WLAN Card and 12 dBi Omni Antenna
EUT M/N:

Test Target: FCC 15SHARMONICS

Mode Oper: Tx mode

Test Equipment:

EMCO Horn 1-18GHz Pre-amplifer 1-26GHz Spectrum Analyzer ‘

‘ T59; SIN: 3245@3mj ‘ T86Miteq924341 | Agilent E4446A Analyzer j ‘

™ (ft) W (2~3ft) I (4~6ft) W (12ft) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak M easurements: Average M easurements:
1MHz Video Bandwidth 10Hz Video Bandwidth

Read Avg.| AF | CL | Amp |DCorr | HPF| Peak Avg
dBuvV_|dB/m| dB | dB dB dBuV/m | dBuVv/m

Pk Lim
dBuVv/m

AvgLim
dBuV/m

Tx at 2.412GHz

35.3 331 | 31 | -456 | 00 1.0 35.9 26.9

74.0

54.0

345 331 | 31 | -456 | 00 1.0 35.3 26.1

74.0

54.0

Tx at 2437GHz

358 33.1 32 -45.6 0.0 10 358 274

74.0

54.0

30.9 36.0 4.1 -46.6 0.0 10 37.2 254

74.0

54.0

36.3 33.1 32 -45.6 0.0 10 36.1 279

74.0

54.0

30.9 36.0 4.1 -46.6 0.0 10 37.0 254

74.0

54.0

Tx at 262GHz

41.8 33.1 32 -45.7 0.0 10 389 334

74.0

54.0

30.0 36.1 4.1 -46.5 0.0 10 343 246

74.0

54.0

37.0 33.1 32 -45.7 0.0 10 36.6 28.6

74.0

54.0

29.3 36.1 4.1 -46.5 0.0 10 349 239

74.0

54.0

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters
Analyzer Reading Avg  Average Field Strength @ 3 m
Antenna Factor Peak  Calculated Peak Field Strength
Cable Loss HPF  High PassFilter

AvgLim Average Field Strength Limit
PkLim  Peak Field Strength Limit
AvgMar Margin vs. Average Limit

Pk Mar  Marginvs. Peak Limit
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional ECC ID: L DK102052P

7.9.4. RADIATED EMISSIONS WITH 13.5 dBi PATCH ANTENNA

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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RADIATED BACK PHOTO

Page 116 of 206

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL.: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Horizontal)
w Agilent 16:13:57 Jun 10, 2063 | Peak Search

Next Peak

Next Pk Right

Next Pk Left

W

ey
et AT

.,_q.‘_..__,'.r;.;.,-,,_|L,,-.,‘lL\_.-\tl4f.\'''|'i‘--)-1'v‘-'‘‘''JJ"-''‘"''-'--.--'‘.'1'-'‘--"-*'.«"‘'-4--‘\M‘-'.--,f|-‘,1't-.\.-=.-‘L‘;'-.-'r.-.l.J.r-‘....l'lt{\«‘c-‘-«'-n'v"""‘”ﬂ"'N‘Ilik b

Min Search

Pk-Pk Search
£0:
. |Marker
s 12.389730000 GHz | oy
57.32 dByV ~
2.318 Hz - Hore
; WBH 1 MHz

File Operation Status. A:ASCREN167.GIF file saved
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EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

LOW CH RESTRICTED, AV G (802.11b mode, Horizontal)

- Agilent 16:14:48 Jun 10, 2083 | Peak Search

#Atten @ 4B 44,94 d Next Peak
Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

s |2.390000000 GHz

More
1 of 2

#JBH 16 Hz en
File Operation Status, A:\SCREN168.6IF file saved
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REPORT NO: 03U2409-2 DATE: DECEMBER 29, 2003
EUT: Orion 1200B Cnfg 802.11g Radio Mod, Professional FCC ID: LDK102052P

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Vertical)
w Agilent 22:22:48  Jun 10, 2063 | Peak Search

Next Peak
Next Pk Right

Next Pk Left

1

\ -|l'|_.'|alv\b.-a"}'-"l.\fa,I'\.‘f.l1,|_1-'..r.».\M"ﬁ'-—':lf,l,l.!r.i.F4'|‘.',-|'J-).‘1","l.-',,u,.I-.-'-"'-‘.l_;.,\.._v-'J|,-'b\d..J\WL{'LI.'f’".l"'{'-.l‘i.J'\';1I-,\F1,.-\'v\)'*v"I'Hﬂ.i?"f"!\'lf\‘n_r'\"'ﬂ'

Min Search

Pk-Pk Search
£0:
. |Marker
s |2.331870000 GHz | oy
48.45 dBy ~
2.318 Hz - Hore
; WBH 1 MHz

File Operation $tatus. A:ASCREN143.GIF file saved
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LOW CH RESTRICTED, AVG (802.11b mode, Vertical)
- Agilent 22:24:41 Jun 10, 2083 | Peak Search

#Atten O dB Next Peak
Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

o |2.383200000 GHz kr > CF

More
1 of 2

File Operation Status, A:\SCREN144.6IF file saved

z #WBH 18 Hz &p nts,
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