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FCC Test Report (Class Il), FCC

Note :

ID: ANO20030400LEG

Document Number: FCC 19-0210-0

The measurements in this test report were performed for the previous submission of the

following device.

FCC ID: ANO20020304T2L(Granted date: Feb/26/2003)
IC: 349E-PH11107E (Approval date:Feb/26/2003, TAC number: 17674)
However, the core PCB and RF components of the applying transmitter module supplied by
Philips Components are the same as the previous ones except a slight modification.
Refer to the attestation of the Philips Components in the “Submittal Outline” exhibit.

Therefore there is no change placed on the RF characteristics, and the measurement results
in this report are valid for the applying device.

The following is the comparison of the measurement results to prove the equivalence

between the previous and

the applying device.

26dB Bandedge (24Mb/s)

center Frequency

submittal results

sampling results
tested with the new adapter

(MHz) (MHz) (MHz)
5180 (ch. 36) 27.46 27.75
5260 (ch. 52) 34.47 34.67
5320 (ch. 64) 28.16 28.36

Peak conducted transm

ission output power (24Mb/s)

center Frequency

submittal results

sampling results
tested with the new adapter

(MHz) (dBm) (dBm)
5180 (ch. 36) 14.6 14.51
5260 (ch. 52) 17.5 17.43
5320 (ch. 64) 14.4 14.32
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MEASUREMENT / TECHNICAL REPORT - Part 15 Subpart E
(Intentional Radiator)

IBM 11a/b/g Wireless LAN Mini PCI Adapter
with
IBM ThinkPad X30 Series
(Machine type : 2672, 2673, 2890, 2891)

FCC ID : ANO20030400LEG

May 12, 2003

This report concerns: (check one)
Original Grant
Class | change
Class Il change v

Equipment type: Wireless LAN device

This report shall not be reproduced except in full, without the written permission of thistest |ab.

The measurement results contained in this report relate only to the item which was tested.

Measurement procedure used isSANSI C63.4-2000 unless otherwise specified.
Other test procedure:

The FCC has issued provisional acceptance of thistest laboratory for Declaration of Conformity testing per
letter dated 1997.

APPLICANT ANTI-DRUG ABUSE CERTIFICATION:

By checking yes, the applicant certifies that, in the case of an individual applicant, he or she is not subject to
adenial of federal benefits, that includes FCC benefits, pursuant to Section 5301 of the Anti-Drug Abuse of
1988, 21 U.S.C. 853(a), or, in the case of anon-individual applicant (e.g. corporation, partnership or other
unincorporated association), no party to the application is subject to a denial of federal benefits, that includes
FCC benefits, pursuant to that section. For the definition of a*“ party” for these purposes, see 47 CFR

1.2002(b). @
Y or No

“Report shall not be reproduced except in full, without the written approval of the laboratory” “the report
must not be used by the client to claim product endorsement by NVLAP or any agency of the US
government”

Prepared by: Takeshi Asano
IBM Japan Corporation, Yamato EMC Enginnering
LAB-S59, 1623-14, Shimotsuruma, Yamato-shi Kanagawa-ken 242-8502, Japan
Tel: +81-46-215-4779 Fax: +81-46-273-7420
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FCC Test Report (Class Il), FCC ID: ANO20030400LEG Document Number: FCC 19-0210-0

A. General Information

APPLICANT
TEST SITE
TEST SITEADDRESS

REGULATION

MODEL NUMBER
SERIAL NUMBER

FCCID
| C Certification Number

PYSICAL CONDITION
KIND OF EQUIPMENT

TESTED DATE

Al Test Methodology

: IBM Japan, Ltd.
: IBM Japan, Ltd., Yamato Semi-anechoic chamber #1

: 1623 — 14 Shimotsuruma, Yamato-shi, Kanagawa 242-8502 Japan
Td: +81-46-215-4779, Fax: +81-46-273-7420

: FCC Part 15 Subpart E
Industry Canada RSS-210 (Issue No.5)

1 2672-CHU (ThinkPad X30 Series)
: ZZ-00094

: ANO20030400LEG
: 349E-PH12127E

: Preproduction
: Personal computer with an IEEE802.11a, 11b & 11g Wireless LAN

Mini-PCl Combo Card (Composite application)

: November 18, 25, 26, 27, December 4, 5, 16, 2002

and January 8, 2003

Both conducted and radiated testing were performed according to the proceduresin ANSI C63.4-2000.
Radiated testing was performed at an antennato EUT distance of 3 meters.

A.2 Test Facility / NVLAP Accreditation

The semi-anechoic chamber #1 and #2 used to correct the data are located in Yamato Laboratory, IBM Japan.

® Thisfacility has been fully described in areport dated September 1998, submitted to the FCC office,
and accepted in aletter, dated Nov. 2,1998(31040/SIT).

® |IBM Yamato EMC Engineering is recognized under the National Voluntary Laboratory Accreditation
Program for satisfactory compliance with Criteria established in Title 15, Part 285 Code of Federal
Regulations.(NVLAP Lab code: 200198-0)

® Thisfacility isaccepted by I ndustry Canada in aletter dated March 19, 2001 as number | C 349E for

chamber #2, and January 25, 2002 as number | C 4221 for chamber #1.

A.3 EUT details
Table-A EUT details

Model and SIN FCCID

| C Certification Number

Description

IBM 1la/b/g Wireless LAN | FCC ID: ANO20030400LEG Applying equipment

Mini PCI Adapter IC:  349E-PH12127E IEEE8B02.11a/b/g Wireless LAN Mini-PCl
(s/n A310037307) Combo Card without antenna
ThinkPad X30 Series IBM Notebook PC with built_in antenna
M/T 2672-CHU N/A CPU: Intel® Pentium® M Processor,
(s/n ZZ-00094) 1.3GHz
P/N 02K 6808 N/A Universal AC adapter 56W, Unshielded
power cord

Prepared by T. Asano
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B. Summary of Test Results

Table-B presents the list of the measurement items for U-NII devices under FCC Part 15 Subpart E, and for
LELAN devices under Industry Canada RSS-210.
The section numbers of upper portion are showing FCC codes, and the lower ones are for |C RSS-210.

Table-B List of the measurements

Document Number: FCC 19-0210-0

Section(s)

Test Items

Transmit mode (TX): Condition | Result
: 26dB BW was also taken for IC
E;r;(\lllvwdth a26dB instead of 99% BW, according to Pass
RSS-210 6.2.2q(iv)(b).
5150-5250MHz: Pass
FCC: 50mW or (4+10logB)dBm
IC : 200mW* or (10+10logB)dBm*
Peak conducted transmit *: EIRP
output power 5250-5350MHz:
15.407(8)(1). (A | or EIRPfOr IC FCC: 250mW or (11+10logB)dBm Pass
. IC: 250mW or (11+10logB)dBm
6.2.2 (aD)()(1) IC: IW* or (17+10l0gB)dBm*
*: EIRP B: 26dB BW in MHz
5150-5250MHz:
FCC: 4dBminany 1IMHz
Peak Power Spectral IC:10dBminany IMHz (EIRP) | Conducted Pass
Density 5250-5350MHz:
FCC: 11dBminany 1IMHz
IC:11dBminany 1IMHz
N/A : .
6.2.2 (q1)(iv)(b) Peak Spectral Density IC: 3+ 10logB dBm/MHz Pass
Theratio of the peak excursion of the
15.407(a)(6) Peal . modulation envelope to the peak
N/A Excursion transmit shall not exceed 13 dB across Pass
any 1 MHz.
ClassB:
15.207 / 407(b)(5) | AC Wireline Conducted | Freq.(MHz) QP(dBuV) Ave.(dBuV)
6.2.2(ql)(v)/ 6.6 | Emissions 0.15-05 66-56 56 - 46 Pass
150kHz- 30MHz 05 -5 56 46
5 -30 60 50
15.205 & 209/ Radiated
: General Field Strength - . (30MHz- | Pass
407(b)(5) & (b)(6) Limits (Restricted Bgands _ShaJI not exceed the limits specified 1GH?2)
601 and Radiated Emission in FCC 15.209 or RSS-210 Table3. Radiated
Y Limits) 1G- Pass
6.2.2(q1)(v) /6.3 40GH?Z)
Receive mode (RX):
Class B:
AC Wireline Conducted Freq.(MHz) QP(dBuV) Ave.(dBuV)
é52220(7 1;28)7%) (45) Emissions 0.15-05 66-56 56 - 46 Conducted Pass
<ad | 150kHz - 30MHz 05 -5 56 46
5 -30 60 50

Prepared by T. Asano
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Document Number: FCC 19-0210-0

15.205 & 209/ (Igac\l/'ﬁ_téd Pass
407(b)(5) & (b)(6) flem”ﬁrf' Fiedd  Srength | g not exceed the limits specified |~ 1GH2)
6.2.1/ (Radiated Emission Limits) | ' R>>210. Rediated
6.22(q)(v) / 7.3 (G- Pess
- ' 40GHz)
Other general requirements Result
15.407(a)(1)(2) Antennagain Peak : 1.42 dBi N/A
Applying equipment employs |IEEE802.11a,
6.2.2(q1)(iv)(a) Digital modulation 11g(OFDM) or 11b(CCK) digital complies
modul ation technology.
15.407(c) Automatic link disconnectionin womi T .
6.2.2(q1)(iv)(d) no transaction state Refer to “ Circuitry Description” document. | complies
15.407(d)) Integral antennain the 5150M - Ihegg’;ie employsan unique electr onic ’
6.2.2(q1)() 5250M Hz band andshaxe connector. | complies
- Refer to “ Confidential BIOS Lock” exhibit.
15.407(e) Indoor use in the 5150M -
6.2.2(q1)(i) 5250MHz band, and Refer to the manual (Regulatory Notice). complies
(qD)(iv)(g) interference from radars.
15.407(f) Refer to “ RF Exposure Evaluation” or
6 2 2(q1)(iV)(9) RF Exposure Requirement “Exposure of Humansto Radio Frequency complies
<< 9 Fields* documents.
15'407(9). Frequency stability Refer to “ Circuitry Description” document complies
6.2.2(q1)(iv)(e) '
C. Test Instruments
Table-C List of Measuring Instruments
Description Model Serial Calibration |Calibration
Number Date Interval
Computer IBM 5551-L  |#4 N/A N/A
Computer IBM 6589-13J |97-15613 N/A N/A
Spectrum Analyzer (100Hz-1.5GH2z) HP 85680B 2601A 02634 |08/28/02 1 year
Spectrum Analyzer (100Hz-1.5GH2z) HP 85680B 3019A05155 |02/15/02 1 year
Spectrum Analyzer (100Hz-1.5GHz) HP 85680B 2841A04252 |06/17/02 1year
Spectrum Analyzer Display HP 85662A 2542A12308 |08/28/02 1year
Spectrum Analyzer Display HP 85662A 3026A19353 |02/15/02 1 year
Spectrum Analyzer Display HP 85662A 2816A 16831 |06/17/02 1year
Quasi-Peak Adapter HP 85650A 2043A00062 |08/28/02 1year
Quasi-Peak Adapter HP 85650A 2811A01156 |06/17/02 1 year
Quasi-Peak Adapter HP 85650A 3033A01449 02/15/02 1 year
Amplifier (100KHz - 1.3GHz)
- for 30-200MHz HP 8447D 2805A02919 |04/15/02 1year
- for 200-1000MHz HP 8447D 2944A03506 |04/15/02 1year
Amplifier (1 - 26.5GHz) HP 8449B 3008A00582 |06/13/02 1year
Amplifier (26.5 - 40GHz) Agilent 83051A[3950M 00193 [12/06/01 1year
Prepared by T. Asano 7148
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Document Number: FCC 19-0210-0

Spectrum Analyzer EMI Test Receiver R& S ESI26 836119/003 |07/18/02 1year
Spectrum Analyzer HP 8563E 3416A02248 |08/14/02 1year
Harmonic Mixer Agilent 11970A|011269-001  [07/19/02 1year
Receiver (9kHz-30MHz) R&SESH3 891806/012  |10/07/02 1 year
Receiver (20MHz-1.3GHz) R&SESVP 893202/018  |02/06/02 1 year
Biconical Antenna (30-200MHz) EMCO 3108 |2309 05/06/02 1 year
L og-Periodic Antenna (200-1000MHz) EMCO 3146 |1585 05/06/02 1 year
Horn Antenna (1- 18GHz) EMCO 3115 |9903-5774 07/18/02 1year
Horn Antenna (3.95- 5.85GHZz) EMCO 3160-5 {1099 04/17/02 1year
Horn Antenna (5.85- 8.20GHz) EMCO 3160-6 |9712-1044 04/17/02 1 year
Horn Antenna (8.2- 12.4GHz) EMCO 3160-7 (1156 04/17/02 1year
Horn Antenna (12.4- 18GHz) EMCO 3160-8 {1143 04/17/02 1 year
Horn Antenna (18- 26.5GHz) EMCO 3160-9 |0004-1202 04/17/02 1 year
Horn Antenna (26.5- 40GHz) EMCO 3160-10|1175 04/17/02 1year
LISN EMCO 3825/2 1426 09/01/02 1 year
Power Meter HP 437B 3043U03437 |11/08/02 1 year
Power Sensor HP 8481A U$41030582 |11/08/02 1year
Switch/control unit HP 3488A 2719A17226 |N/A N/A
2719A17228 |N/A N/A
Plotter HP 7550A 2631A33619 |N/A N/A
Coaxial cables (1 —18GHz2): Length:
- Horn Ant <=> RF Amp. 6m - EM206SCO |09/05/02 1year
- RF Amp.<=>Spectrum Analyzer(<12GHz) [15m - EM215SCO |09/05/02 1year
- RF Amp.<=>Spectrum Analyzer(>12GHz) (3 m - SF102-20166 |09/05/02 1year
Coaxial cables (18 — 40GHz):
- Horn Ant <=> RF Amp. 3m - SF102-20167 |09/05/02 1year
- RF Amp.<=>Spectrum Analyzer im - SF102-21105 |09/05/02 1year
N-Coax cables:
- Bi-coni Ant <=> 10m Cable 9m - EM103L01 |04/15/02 1year
- 10m Cable <=> Shield Panel 10m - EM103L02 |04/15/02 1year
- Shield Panel <=> RF Amp 7m - EM103L03 |04/15/02 1year
- RF Amp <=> Power Splitter 0.5m - EM103L04 |04/15/02 1year
- Log-peri Ant <=>10m Cable 9m - EM103HO01 |04/15/02 1year
- 10m Cable <=> Shield Panel 10m - EM103H02 |04/15/02 1year
- Shield Panel <=> RF Amp 7m - EM103H03 |04/15/02 1year
- RF Amp <=> Power Splitter 0.5m - EM103H04 |04/15/02 1year
Coax cables:
- Lisn-L <=> SW/Con.unit (SW100) 4m - EMIC-L 04/15/02 1year
- Lisn-N <=> SW/Con.unit (SW101) 4m - EMIC-N 04/15/02 1year
- SW/Con.unit <=> RCVR (Input) Im - EMIC-R 04/15/02 1year
- SW/Con.unit<=> Spe Ana.(Signal In) Im - EMIC-S 04/15/02 1year
- Power Splitter <=> SW/Con.unit (SW110) [1m - EM103L05 |04/15/02 1year
- Power Splitter <=> SW/Con.unit (SW300) (1 m - EM103L06 |04/15/02 1year
- Power Splitter <=> SW/Con.unit (SW100) [1m - EM103HO05 |04/15/02 1year
- Power Splitter <=> SW/Con.unit (SW301) [1m - EM103HO06 |04/15/02 1year
- SW/Con.unit <=> Receiver (Input) 2m - EM1RCV 04/15/02 1year
- SW/Con.unit <=> SpeAna.(Signal In) for [2m - EM1SPL 04/15/02 1year
30- 200MHz
- SW/Con.unit <=> SpeAna.(Signal In) for [2m - EM1SPH 04/15/02 1year
200-1000MHz
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Notes.

- The above equipment calibration is traceable to National standards.
- HP: Hewlett Packard, R&S: Rohde & Schwarz

D. Operation mode of EUT

1. All tests were performed using the “ Atheros Radio Test” program. Thistool supports to emit the
continuous transmission mode for the testing purpose.

2. Threekinds of frequencies were chosen for the measurement. i.e. 5180MHz (lowest),
5260MHz(middle), and 5320M Hz (highest).
Table-D Transmission mode of EUT (The measurement plots are shown in shading.)

Operation Rated output power (conducted) [dBm]
Frequency IEEES802.11a
[GHZ]
6M oM 12M 18M 24M 36M 48M 54AM
bps bps bps bps bps bps bps bps
5.180 (Ch. 36) +14 +14 +14 +14 +14 +14 +14 +13
5.200 (Ch. 40) +14 +14 +14 +14 +14 +14 +14 +13
5.220 (Ch. 44) +14 +14 +14 +14 +14 +14 +14 +13
5.240 (Ch. 48) +14 +14 +14 +14 +14 +14 +14 +13
5.260 (Ch. 52) +17 +17 +17 +17 +17 +15 +14 +13
5.280 (Ch. 56) +17 +17 +17 +17 +17 +15 +14 +13
5.300 (Ch. 60) +17 +17 +17 +17 +17 +15 +14 +13
5.320(Ch.64) | +14 +14 +14 +14 +14 +14 +14 +13

3. 24Mbps transmission mode was selected for full testing as the worst case sampling.
See “Chapter 2. Peak Conducted Transmit Output Power” as to the determination of measurement plots.

4. Asfor the RF receiving test, the middle channel with the worst case(i.e. 5260MHz, 24Mbps mode) was
selected representatively.

E. Justification

The EUT was investigated for both the main(left) and the auxiliary(right) antennas. The worse case data
taken in this report represents the measurement results of the left(main) antenna that has comparatively
higher gain.

Left Antennagain 1.42 dBi (peak)
Right Antenna gain 0.19 dBi (peak)

And the columns marked with shading in the Table-D are the worst cases of each Tx mode for al
measurement items (i.e. conducted power, 26dB BW, ..etc.). This test report represents the measurement
results performed with those Tx modes.
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F. Measurement Uncertainty

Uncertainties of the both, the Yamato EMI radiated test facilities (EMI chambers, #1 and #2) and the
Yamato EMI conducted test facility are derived with the NIS 81 " Treatment of uncertainty in EMC
measurements’ 1994,

Estimated site uncertainty values are as follows.
EMI chamber #1 : 4.39dB
EMI chamber #2 : 4.40dB
EMI conducted measurement system : 2.4dB

Detail should be referred to "Treatment of Uncertainty, Calculations and Policy” report, document number
TCR 10-0015.

G. Temperature and Humidity

The temperature is controlled within range of 17 to 28'.
The relative humidity is controlled within range of 40% to 70%.

H. Related Submittal(s)/Grant(s)/Notes

The host unit with full peripheral devices including the applying modular as an unintentional radiator is
classified as a Digital Device under the FCC Part 15 Subpart B or the Industry Canada Class B Emission
Compliance (ICES-003), and subject to DoC.
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1. Bandwidth at 26 dB below / Bandedge

[5150-5250MHz: FCC 15.407(a)(1), RSS 6.2.2q1(i) / q1(iV)(b)]
[5250-5350MHz: FCC 15.407(a)(2), RSS 6.2.2q1(ii) / q1(iV)(b)]

1.1 Test Procedure

The bandwidth at 26 dB down from the peak of the RF emission was measured with a spectrum
analyzer connected to the antenna terminal, while EUT was operating in continuous transmission
mode at the appropriate center frequencies (5180 / 5260 / 5320MHz).

The spectrum analyzer was set to:

RBW=300kHz™, VBW=1MHz?, Span=50MHz, Sweep=50ms, Mode= Peak detector
*1: approximately 1% of the emission bandwidth (§15.403(c))

*2: VBW > RBW (To be adjusted accordingly based on the spectrum stability.)

Table 1-1: 26 dB Bandwidth Test Instruments

Description Model Serial Number
Spectrum Analyzer EMI Test Receiver R&S ESI26 836119/003
Coax cables: Length: Loss:

- Spectrum Analyzer <=> EUT 110 cm 2.2 dB

Notes: - R&S: Rohde & Schwarz

EUT Spectrum Analyzer
Coax cable

Figure 1: Measurement setup for 26dB bandwidth test

1.2 Measurement Results

Test Date: December 16, 2002

Table 1-2. EUT: M/T 2672-CHU, s/n ZZ-00094 , TX mode 24Mbps

Center Frequency Lower frequency Upper frequency Bandwidth
at 26 dB below Plot data
(MH2z) (MH2z) (MH2z) (MH2z)
5180 (ch. 36) 5165.92 5193.38 27.46 Plot 1-1
5260 (ch. 52) 5241.91 5276.38 34.47 Plot 1-2
5320 (ch. 64) 5306.02 5334.18 28.16 Plot 1-3

|:| - the closest frequencies to the bandedge
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1.3 Trace Data

f/ Marker 1 [Ti] RBW 300 kHz RF Att 40 dB
¢’ Ref Lvl 5.31 dBm VBW 1 MHz
30 dBm 5.18275551 GHz SWI 50 ns Uni t dBn
30
Yi1|[T1] 5.31 dBnu
20 5.18275551 GHz
V2l[T1] -21. 40 dBnm}
5.16592184 GHz
10 1 3T TI] 20,70 dBn)

/"‘\’V"’\J\"“A""\,J’\"’X\/‘"’w\ 5.19337675 GHz

e O
Mgy,
U\A\A

/ \
- 20=D1—=20-69 UB \ZTI\I\/‘}/ \é'
' W o

-3OW“M iy
-40
- 50
- 60
-70
Center 5.18 GHz 5 MHz/ Span 50 MHz
Dat e: 16. DEC. 2002 18:42:55

Plot1-1. 26dB BW at 5180MHz
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é/’ nvarker 1 [T1] RBW 300 kHz RF Att 40 dB
é’ Ref Lvl 8. 41 dBm VBW 1 MHz
30 dBm 5.26145291 GHz SWr 50 ns Uni t dBnr
30
Yi1|[T1] g. 41 dBnu
20 5.26145291 Gz
V2 |[T1] -18.87 dBn

5.24191383 GHz
10 -

V3T TI] —Tg 15 dBn)

/W"W\“'\MM"\ 5.27638277 Gz

0 I N1

1VvI En \ 1NMA

Mﬂw T

D1 -17.

-20 “\\,\\"V"n
30 \‘\
-40
-50
-60
-70
Center 5.26 GHz 5 MHz/ Span 50 Mz
Dat e: 16. DEC. 2002 18: 46: 48

Plot 1-2. 26dB BW at 5260MHz
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¢/> Marker 1 [Ti] RBW 300 kHz RF Att 40 dB
é’ Ref Lvl 4.92 dBm  VBW 1 MHz
30 dBm 5.32155311 GHz SWI 50 ns Uni t dBn
30
Yi1|[T1] 4.92 dBnu
20 5.32155311 GHz
V2l[T1] -21.54 dBnp
5. 30602204 GHz
10 1 3T TI] —Z1. 54 dBn)

WM/’X’MMI\ 5.33417836 Gz

0 I N1
1VI EW / \ 1VA
-10

DL - 21, 08 dBm—$= N
s N

-30 AAt “‘A
| My,

-40
-50
-60
-70
Center 5.32 Gz 5 MHz/ Span 50 Mz
Dat e: 16. DEC. 2002 19: 55: 27

Plot 1-3. 26dB BW at 5320MHz
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2. Peak Conducted Transmit Output Power
[5150-5250MHz: FCC 15.407(a)(1), RSS 6.2.2q1(i) / q1(iV)(b)]
[5250-5350MHz: FCC 15.407(a)(2), RSS 6.2.2q1(ii) / q1(iV)(b)]

2.1 Test Procedure

The test was performed with two kinds of measurement methods as follows.
1) using Power meter
2) using Spectrum Analyzer according the Method #3 of the FCC Public Notice, DA 02-2138,
August/30/2002

2.1.1 Power Meter measurement method

To find the worse case in the implemented transmission modes in each measuring frequency (low,
middle, high), the following test was performed with a power meter.

- Atransmitter antenna terminal of EUT was connected to the input of a RF power sensor.

- Measurement was performed while EUT was operating in continuous transmission mode at the

appropriate center frequencies. The spectrum of the continuous transmission test mode is shown

in the Plot 2-0.

Table 2-1: Test Instruments of power meter method

Description Model Serial Number
Power Meter HP 437B 3043U03437
Power Sensor HP 8481A US41030582
Coax cables: Length: Loss:
- Power Sensor <=> EUT | 20 cm 1.2dB
Notes: - HP: Hewlett Packard
Power
EUT Sensor Power Meter
Coax cable

Figure 2-1: Measurement setup of power meter method

2.1.2 Spectrum Analyzer measurement method

The spectrum analyzer was connected to the antenna terminal, while EUT was operating in
continuous transmission mode (shown in the Plot 2-0) at the appropriate center frequencies.

The spectrum analyzer was set to :
VBW= 30kHz (= 1/T, where T is transmission pulse duration. See Plot 2-0.), RBW=1MHz,
Span=30-40MHz encompassing the entire 26dB emission bandwidth of the transmission signal,
Mode= sample detector, Trigger= free run

The band power measurement function was used to measure the peak power of each

transmission mode selected by the step 2.1.1. The analyzer computed the peak power by
integrating the spectrum across the 26 dB emission bandwidth given by the previous chapter.
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Table 2-2 . Test Instruments of spectrum analyzer method

Description Model Serial Number
Spectrum Analyzer EMI Test Receiver R&S ESI26 836119/003
Coax cables: Length: Loss:

- Spectrum Analyzer <=> EUT 110 cm 2.2dB

Notes: - R&S: Rohde & Schwarz

EUT Spectrum Analyzer
Coax cable

Figure 2-2 : Measurement setup of spectrum analyzer method

& Mar ker 1 [T1] RBW 1 Mz RF Att 40 dB
%’ Ref Lvl -28.94 dBm VBW 1 Mz
30 dBm 1. 302605 s SWI 2 s Uni t dBrr
30
Y1|[T1] -28.94 dBnll
20 1. 302605 ns
V2l|[T1] -29.99 dBnp 4
492. 985972 Ns
10
0 lwv I N1
1MA
-10
-20 M
_30 A4
-40
-50
- 60
-70
Center 5.26 Gz 200 Ns/
Dat e: 16. DEC. 2002 18: 33: 32

Plot 2-0 Transmission Pulse Duration
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2.2 Measurement Results
Test Date: November 18 and December 16, 2002
Table 2-2-1. Power meter measurement results (EUT: M/T 2672-CHU, s/n ZZ-00094)

Operation Rated output power (conducted) [dBm]

Frequency 6M oM 12M 18M 24M 36M 48M 54M
[GHZ] bps bps bps bps bps bps bps bps
5.180 13.4 13.4 13.3 13.3 12.0

specification 14 13
5.260 16.3 | 16.3 14.3 134 12.6
specification 17 15 14 13
5.320 132 | 13.2 13.2 13.2 12.0
specification 14 13
[ Calculation table ]
Measured Power Cable Limit Peak o
Frequency Meter Loss Results antenna gain EIRP IC limit
Reading FCC IC of EUT
(MHz) (dBm) (dB) (dBm) (dBm) (dBm) (dBi) (dBm) (dBm)
5180 13.4 1.2 14.6 17 N/A 16.0 23
5260 16.3 1.2 17.5 24 24 1.42 18.9 30
5320 13.2 1.2 14.4 24 24 15.8 30

Table 2-2-2. Spectrum analyzer measurement results (EUT: M/T 2672-CHU, s/n ZZ-00094)

Measured | Analyzer | Trace | Cable Limit Peak o
Frequency | reading | number | Loss | Results antenna gain | EIRP IC limit
FCC IC of EUT
(MHz) (dBm) (dB) (dBm) (dBm) (dBm) (dBi) (dBm) (dBm)
5180 12.13 Plot 2-1 2.2 14.3 17 N/A 15.7 23
5260 15.04 Plot 2-2 2.2 17.2 24 24 1.42 18.6 30
5320 12.16 Plot 2-3 2.2 14.4 24 24 15.8 30
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2.3 Trace Data

Mar ker 1 [ T1] RBW 1 MHz RF Att 40 dB
6' Ref Lvl 1.20 dBm VBW 30 kHz
30 dBm 5.17619238 GHz SWI 5 ns Uni t dBm
30
Y1|[T1] 1. 20 dBnu
20 5. 17619238 GHz
CH|PWR 12. 13 dBn
CH|BW 27. 46000000 MHz

10

SV
1VAX / 1SA
-10

- 40

-50

-60

co
co
-70
Center 5.18 Gz 4 NMHz/ Span 40 Mz

Dat e: 16. DEC. 2002 18:53:02

Plot 2-1 Conducted Peak Power at 5180MHz
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¢/> Marker 1 [T1] RBW 1 MHz RF Att 40 dB
é’ Ref Luvl 4.47 dBm VBW 30 kHz
30 dBm 5.26517034 GHz SWr 5 ns Uni t dBmr
30
Y1|[T1] 4. 47 dB
0 5. 26517034 GHz
CH |[PWR 15. 04 dBni
CH|BW  34.47000000 Mz
10
1
0
) \‘v
-20 W/\”-MIVA N
MN %"'\4’

-30

-40
-50
- 60
co
Cco
-70
Center 5.26 GHz 4 MHz/ Span 40 Mz
Dat e: 16. DEC. 2002 18:56: 31

Plot 2-2 Conducted Peak Power at 5260MHz
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f/’ Mar ker 1 [T1] RBW 1 Mz RF Att 40 dB
é’ Ref Lvl 1.36 dBm VBW 30 kHz
30 dBm 5.32516032 GHz SWr 5 ns Uni t dBmr
30
Y1 |[T1] 1.36 dB
0 5.32516032 GHz
CH|PWR 12. 16 dBn
CH|BW 28. 16000000 MHz
10
il
0 ottt | st K, | NL

1MVAX / \ 1SA
-10

-50
- 60
co
co
-70
Center 5.32 Gz 5 MHz/ Span 50 Mz
Dat e: 16. DEC. 2002 19:58: 29

Plot 2-3 Conducted Peak Power at 5320MHz
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3. Peak Power Spectral Density

[5150-5250MHz: FCC 15.407(a)(1), RSS 6.2.2q1(i), (iv)(b) ]
[5250-5350MHz: FCC 15.407(a)(2), RSS 6.2.2q1(ii), (iv)(b) ]

3.1 Test Procedure

The spectrum analyzer was connected to the antenna terminal, while EUT was operating in
continuous transmission mode at the appropriate center frequencies.

The spectrum analyzer was set to :
RBW= 1MHz, VBW=3MHz, Span=20MHz, Mode= sample detector,
The analyzer averaged 100 traces in averaging mode, then the maker was set to the highest
position in the spectrum.

Also the Canadian PPSD was examined with the following spectrum analyzer setting.
RBW= 1MHz, VBW=1MHz, Span=20MHz, Mode= sample detector, averaging off

The test instruments and setup configuration are the same as the Table 2-2 and Figure 2-2.

3.2 Measurement Results
Test Date: December 16, 2002

Table 3-1. Measurement results of PPSD (EUT: M/T 2672-CHU, s/n ZZ-00094)

IC Peak IC IC
Measured | Analyzer Trace Cable | Results | FCC Limit Antenna | EIRP Limit
Frequency | reading | number Loss Limit gl(ii) Gain ql(i)
(MHz) (dBm) (dB) (dBm) | (dBm) [ (dBm) (dBm) (dBm) | (dBm)
5180 -0.93 Plot 3-1 2.2 1.3 4.0 1.42 2.7 10
5260 1.97 Plot 3-2 2.2 4.2 11.0 11.0
5320 -1.50 Plot 3-3 2.2 0.7 11.0 11.0

Table 3-2. Measurement results of Canadian PSD (EUT: M/T 2672-CHU, s/n ZZ-00094)

IC Limit
Measured | Analyzer Trace Cable | Results gl(iv)(b)
Frequency | reading | number Loss 3 + 10logB*
(MHz) (dBm) (dB) (dBm) (dBm)
5180 8.74 Plot 3-4 2.2 10.9 17.39
5260 11.12 Plot 3-5 2.2 13.3 18.37
5320 8.66 Plot 3-6 2.2 10.9 17.50

* B = 26dB Bandwidth
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3.3 Trace Data

Marker 1 [T1] RBW 1 MHz RF Att 40 dB
é’ Ref Lvl -0.93 dBm VBW 3 Mz
30 dBm 5.18306613 GHz SWr 50 ns Uni t dBmr
30
Y1 |[T1] -Q. 93 dB
0 5.18306613 GHz

10

0 3 I N1
1AVG /wmf \V‘MN‘VM“N‘W‘UM M}"\WV\F“‘LWWWM;W 1A

-10

) \

-30

-40

-50

-60

-70

Center 5.18 GHz 2 MHz/ Span 20 M1z

Dat e: 16. DEC. 2002 19: 03: 45

Plot 3-1 Peak Power Spectral Density at 5180MHz
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¢/> Marker 1 [T1] RBW 1 MHz RF Att 40 dB
é’ Ref Luvl 1.97 dBm VBW 3 M
30 dBm 5. 25509018 GHz SWr 50 ns Uni t dBmr
30
Yi1|[T1] 1.97 dB
0 5. 25509018 GHz
10
1
0 .Al,lmmlmMz\m A,M“\)'\M&UMQMWJMWM“ Ay ooy | NL

LA A Y \
1AV(’3/J\(/v L\L\ 1SA
-10 / \\
-20

M "

-30

-40

-50

-60

-70

Center 5.26 GHz 2 MHz/ Span 20 M1z

Dat e: 16. DEC. 2002 19: 05: 26

Plot 3-2 Peak Power Spectral Density at 5260MHz
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¢/> Marker 1 [T1] RBW 1 MHz RF Att 40 dB
é’ Ref Luvl -1.50 dBm VBW 3 M
30 dBm 5. 32655311 GHz SWI 50 ns Uni t dBr
30
Y1 |[T1] -1. 50 dBi
20 5.32655311 GHz
10

0 I NL
1AVG VWA M WAM AN AN A A, | MM”WW\»\ 1SA

-10

-30

-40

-50

-60

-70

Center 5.32 Gz 2 MHz/ Span 20 M1z

Dat e: 16. DEC. 2002 19: 06: 37

Plot 3-3 Peak Power Spectral Density at 5320MHz
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f/’ Marker 1 [T1] RBW 1 MHz RF Att 40 dB
é’ Ref Lvl 8. 74 dBm VBW 1 MHz
30 dBm 5.17224449 GHz SWI 50 ns Uni t dBr
30
Yi1|[T1] g.74 dB
20 5.17224449 GHz

N MMMNWWWWWMMW

I N1
1 1SA

-10

-20

-30

-40

-50

-60

-70

Center 5.18 GHz 2 MHz/ Span 20 M1z

Dat e: 16. DEC. 2002 19: 09: 16

Plot 3-4 Peak Power Spectral Density at 5180MHz (IC RSS-210)
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¢/> Marker 1 [T1] RBW 1 MHz RF Att 40 dB
é’ Ref Lvl 11. 12 dBm VBW 1 MHz
30 dBm 5. 26535070 GHz SWI 50 ns Uni t dBr
30
Yi1|[T1] 11. 12 dB
20 5. 26535070 GHz

1

10 P l"\,._l " A l“\l A""‘\l‘\Ll L W\,.IW“{""“A’L Ay i “I"'Il y Wl
/j/‘ \\\‘L

0 I N1
‘W\\) 1SA

-10

-20

-30

-40

-50

-60

-70

Center 5.26 GHz 2 MHz/ Span 20 M1z

Dat e: 16. DEC. 2002 19:10: 34

Plot 3-5 Peak Power Spectral Density at 5260MHz (IC RSS-210)
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¢/> Marker 1 [T1] RBW 1 MHz RF Att 40 dB
é’ Ref Luvl 8. 66 dBm VBW 1 Mz
30 dBm 5.32438878 GHz SWI 50 ns Uni t dBn
30
Y1 |[T1] 8. 66 dB
20 5. 32438878 GHz
: M
0 I N1
1SA
-10 ‘ﬂ,‘
-20
-30
-40
-50
- 60
-70
Center 5.32 Gz 2 MHz/ Span 20 M1z
Dat e: 16. DEC. 2002 19:12:10

Plot 3-6 Peak Power Spectral Density at 5320MHz (IC RSS-210)
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4. Peak Excursion Ratio
[ FCC 15.407(a)(6) ]

4.1 Test Procedure

The spectrum analyzer was connected to the antenna terminal, while EUT was operating in
continuous transmission mode at the appropriate center frequencies.

® I1%trace:
The spectrum analyzer was set to :
RBW= 1MHz, VBW=3MHz,
then to view.

Mode= peak detector and max hold

® 2"trace:
The measurement result of the peak conducted power in Chapter 2.1.2 tend to present the
similar values to the results of power meter, therefore the same setting of spectrum analyzer as
the one for the Chapter 2.1.2 was used for the 2" trace.
i.e. VBW= 30kHz, RBW=1MHz, Span=30-40MHz, Trigger= free run,
Mode= sample detector
The largest difference of amplitude delta between the two trances is the peak excursion.

The test instruments and setup configuration are the same as the Table 2-2 and Figure 2-2.

4.2 Measurement Results

Test Date: December 16, 2002

Table 4-2. Measurement results of Peak Excursion Ratio (EUT. M/T 2672-CHU, s/n ZZ-00094)

Measured Analyzer FCC Margin Trace
Frequency Reading delta Limit number
(MH2z) (dB) (dB) (dB)
5180 10.39 2.61 Plot 4-1
5260 9.65 13 3.35 Plot 4-2
5320 10.51 2.49 Plot 4-3
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4.3 Trace Data

f/’ Marker 1 [T2] RBW 1 Mz RF Att 40 dB
é’ Ref Lvl 11. 37 dBm VBW 30 kHz
30 dBm 5.18420842 GHz SWI 50 ns Uni t dBr
30 .
Yil[T2] 11. 37 dBrJl
20 5.18420842 GHz
V2l[T1] Q. 98 dBm
1 5.18420842 GHz
10 o AN

7 ~—<HK_7 V#'h\

/ : \
1MAX / 1SA
2VI EW 2MVA

Mg

I, M

M o W
-40
-50
- 60
-70
Center 5.18 GHz 4 MHz/ Span 40 Mz
Dat e: 16. DEC. 2002 19: 26: 18

Plot 4-1 Peak Excursion Ratio at 5180MHz
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¢/> Marker 1 [T2] RBW 1 MHz RF Att 40 dB
é’ Ref Lvl 13.27 dBm VBW 30 kHz
30 dBm 5. 26452906 GHz SWI 50 ns Uni t dBn
%
Yi[[T2] 13. 27 dBrJl
20 5. 26452906 GHz
1 V2|[T1] 3. 62 dBm
5. 26452906 GHz
10 MW@WN

'10“7.07@&%'

w"’// Ny
5 e | \ el |
J o

s T

-30

-40

-50

-60

-70

Center 5.26 GHz 4 MHz/ Span 40 Mz

Dat e: 16. DEC. 2002 19: 29:41

Plot 4-2 Peak Excursion Ratio at 5260MHz
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f/’ Marker 1 [T2] RBW 1 MHz RF Att 40 dB
é’ Ref Luvl 10. 97 dBm VBW 30 kHz
30 dBm 5.32436874 GHz SWI 50 s Uni t dBm
30 .
Yi[[T2] 1Q. 97 dBrJl
20 5. 32436874 GHz
V2l[T1] Q. 46 dBm
1 5.32436874 GHz
10 X
-/M//w "\M\

0 fo N

e . e

L7 =
.

.
- SOMM,;W W\,\L\N\L\‘_\v\

N

-40
-50
-60
-70
Center 5.32 Gz 4 MHz/ Span 40 Mz
Dat e: 16. DEC. 2002 19: 32: 50

Plot 4-3 Peak Excursion Ratio at 5320MHz
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5. AC WIRELINE CONDUCTED EMISSIONS (150KHz — 30MHz)

[ FCC 15.207/ 15.407(b)(5), RSS-210 6.2.2(q1)(v) /6.6 /7.4 ]

5.1 Test Procedure

The conducted emissions are measured in the IBM shielded room with a spectrum analyzer in peak hold.
Emissions closest to the limit are measured in the quasi-peak mode (QP) with the tuned receiver using a
bandwidth of 9KHz. The emissions are maximized further by cable manipulation. The highest emissions

relative to the limit are listed.

5.2 Test Instruments and Measurement Setup

Table5-1. Conducted Emission Test | nstrumentation

Description M odel Serial Number
Computer IBM 6589-13J 97-15613
Spectrum Analyzer (100Hz-1.5GH2z) HP 85680B 2601A 02634
Spectrum Analyzer Display HP 85662A 2542A 12308
Quasi-Peak Adapter HP 85650A 2043A00062
Receiver (9kHz-30MHz) R&SESH3 891806/012
LISN EMCO 3825/2 1426
Switch/control unit HP 3488A 2719A17228
Plotter HP 7550A 2631A33619
Coax cables: Length:
- Lisn-L <=> SW/Con.unit (SW100) 4m - EMIC-L
- Lisn-N <=> SW/Con.unit (SW101) 4m - EMIC-N
- SW/Con.unit <=> RCVR (Input) im - EMIC-R
- SW/Con.unit<=> Spe Ana.(Signal In) im - EMIC-S
Notes: - HP: Hewlett Packard, R& S: Rohde & Schwarz
4m Coax 1m Coax .
(EMHEL) (EMIC-R)— Recelver
Ling Switch/
LISN control
NEUTRAL unit Spectrum
4m Coax 1m Coax Analyzer
(EMIC-N) (EMIC-S)

Figure5. Cablesfor Conducted Emission Test
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5.3 Measurement Results

The EUT was found to comply to the limits of FCC Part 15 Subpart E and RSS-210 with amargin of 18.3dB.
The 6 highest emissions relative to the limits are reported.

Test Date: January 8, 2003

Table 5-2-1. EUT: M/T 2672-CHU, s/n ZZ-00094, Ch.36(5180MHz) TX mode 24Mbps

Frequency Phase QP Voltage CISPR22 AV Voltage CISPR22
(MH2z) (dBuV) QP Limit (dBuV) (dBuV) AV Limit (dBuV)
0.2025 LINE 38.8 63.5 33.6 53.5
0.2743 LINE 34.1 61.0 29.4 51.0
0.3430 LINE 29.1 59.1 25.2 49.1
0.4095 LINE 23.3 57.7 19.3 47.7
0.4792 LINE 26.0 56.4 224 46.4
0.6151 LINE 22.6 56.0 18.7 46.0

Table5-2-2. EUT: M/T 2672-CHU, s/n ZZ-00094 , Ch.52(5260MHz) TX mode 24Mbps

Frequency Phase QP Voltage CISPR22 AV Voltage CISPR22
(MHz) (dBuV) QP Limit (dBuV) (dBuV) AV Limit (dBuV)
0.2041 LINE 40.1 63.4 35.0 53.4
0.2728 LINE 34.0 61.0 29.1 51.0
0.3411 LINE 29.3 59.2 25.2 49.2
0.4080 NEUTRAL 20.6 57.7 17.6 477
0.4772 LINE 24.8 56.4 21.0 46.4
0.6174 LINE 23.0 56.0 19.1 46.0

Table 5-2-3. EUT: M/T 2672-CHU, s/n ZZ-00094, Ch.64(5320MHz) TX mode 24Mbps

Frequency Phase QP Voltage CISPR22 AV Voltage CISPR22
(MH2z) (dBuV) QP Limit (dBuV) (dBuV) AV Limit (dBuV)
0.2041 LINE 40.0 63.4 35.1 53.4
0.2763 LINE 33.5 60.9 28.7 50.9
0.3410 LINE 29.3 59.2 25.2 49.2
0.4102 LINE 23.8 57.6 19.9 47.6
0.4788 LINE 26.0 56.4 22.2 46.4
0.6176 LINE 23.0 56.0 19.1 46.0

Table 5-2-4. EUT: M/T 2672-CHU, s/n ZZ-00094, Ch. 52(5260MHz) RX mode

Frequency Phase QP Voltage CISPR22 AV Voltage CISPR22
(MH2) (dBuV) QP Limit (dBuV) (dBuV) AV Limit (dBuV)
0.2024 LINE 39.0 63.5 34.1 53,5
0.2711 LINE 325 61.1 274 51.1
0.3397 LINE 28.0 59.2 24.1 49.2
0.4106 LINE 24.2 57.6 20.0 476
0.4771 LINE 24.9 56.4 213 46.4
0.6135 LINE 213 56.0 17.1 46.0
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6. RESTRICTED BANDS RADIATIONS (30MHz — 1GHz)

[ FCC 15.205&209 / 15.407(b)(1),(2),(5),(6) ]
[ RSS-210 6.2.1/6.2.2(q1)(i),(ii),(v) / 6.3/ 7.3 ]

6.1 Test Procedure

Preliminary radiated emissions are measured in the semi-anechoic chamber at a 3 meter distance on every
azimuth in both horizontal and vertical polarity. The antennas are also scanned in height. The emissions are
recorded with a spectrum analyzer in peak hold mode. The identified emissions are further maximized by a
cable manipulation. Emissions closest to the limits are measured in the quasi-peak mode with the tuned
receiver using a bandwidth of 120kHz. The highest emissionsrelative to the limit are listed.

6.2 Test Instruments and Measurement Setup

Table 6-1 Radiated Emission Test |nstrumentation

Description M odel Serial Number
Computer IBM 5551-L #4
Spectrum Analyzer (100Hz-1.5GHZz) for 30-200MHz HP 85680B 3019A05155
Spectrum Analyzer Display for 30-200MHz HP 85662A 3026A 19353
Quasi-Peak Adapter for 30-200MHz HP 85650A 3033A01449
Spectrum Analyzer (100Hz-1.5GHZz) for 200-1000MHz HP 85680B 2841A04252
Spectrum Analyzer Display for 200-1000MHz HP 85662A 2816A 16831
Quasi-Peak Adapter for 200-1000MHz HP 85650A 2811A01156
Amplifier (100KHz-1.3GHz)
- for 30-200MHz HP 8447D 2805A02919
- for 200-1000MHz HP 8447D 2944A 03506
Biconical Antenna (30-200MHz) EMCO 3108 2309
L og-Periodic Antenna (200-1000MHz) EMCO 3146 1585
Receiver (20MHz-1.3GHz) R&SESVP 893202/018
Switch/control unit HP 3488A 2719A 17226
N-Coax cables: Length:
- Bi-coni Ant <=> 10m Cable 9m - EM103L01
- 10m Cable <=> Shield Panel 10m - EM103L02
- Shield Panel <=> RFAmMp 7m - EM103L03
- RF Amp <=> Power Splitter 0.5m - EM103L04
- Log-peri Ant <=> 10m Cable 9m - EM103H01
- 10m Cable <=> Shield Panel 10m - EM103H02
- Shield Panel <=> RF Amp 7m - EM103H03
- RF Amp <=> Power Splitter 0.5m - EM103H04
Coax cables:
- Power Splitter <=> SW/Con.unit (SW110) Im - EM103L05
- Power Splitter <=> SW/Con.unit (SW300) Im - EM103L06
- Power Splitter <=> SW/Con.unit (SW100) 1m - EM103H05
- Power Splitter <=> SW/Con.unit (SW301) im - EM103H06
- SW/Con.unit <=> Receiver (Input) 2m - EM1RCV
- SW/Con.unit <=> Spe Ana.(Signal In) for 30- 200MHz 2m - EM1SPL
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[ - SwiCon.unit <=> Spe Ana.(Signal In) for 200-1000MHz [2m |- EM1SPH

Notes:
- HP: Hewlett Packard, R&S: Rohde & Schwarz

EMI SEMIANECHOIC CHAMBER MEASUREMENT ROOM
Connector Panel
Biconical of Shielded wall
Antenna
2m Coax :
9m N-Coax 10m N-Coax 7m N-Goax 0.5m N-Coax (o0 (Emzroy,| Receiver
(EM203L01) (EM203L02) (EMZOSLOS)E(EMZOSLMi -
7
Power 1m Coax
Amplifier Splitter  (EM203L06) | Switch/ 2m Coax | Spectrum
control (EM2SPL) Analyzer
unit
1m Coax
9m N-Coax 10m N-Coax 7m N-Coax O 02X EM203H0S 2m Coax
| ‘ ‘ (EM203H01) (EM203H02) (EM203H03) (EM203H04)1 ( ) (EM2SPH) Spectrum
} ‘ — Analyzer
‘ ‘ 1m Coax
Power
Amplifier  splitter (EM203H06)
Log-Periodic
Antenna

Figure6 Cablesfor Radiated Emission Test
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6.3 Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting Amplifier Gain
from the measured reading. In this test facility, the Antenna Factor, Cable Loss, and Amplifier Gains are
loaded into the Rohde & Schwarz Receiver and the corrected field strength can be read directly on the
receiver. All factors are included in the reported data.

FS=R+AF+ CORR

where:

FS = Fied Strength
R =  Measured Receiver Input Amplitude
AF =  Antenna Factor
CORR = Correction Factor =CL -AG
CL = CableLoss
AG = Amplifier Gain

For example:

Given a Receiver input reading of 51.5dBuV; Antenna Factor of 8.5dB/m; Cable Loss of 1.3dB; and an
Amplifier Gain of 26dB. The Field Strength of the measured emissionis:

FS=515+85+13-26.0=235.3dBuV/m
Conversion between dBuV/m (or dBuV) and xV/m (or 4V) are done as:
Level(dBuV/m) =20 x Log( Level(uV/m))

40dByV/m = 100uV/m
48dByV/m = 250uV/m
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6.4 Measurement Results

The EUT was found to comply to the limits of FCC Part 15 Subpart E and RSS-210 with amargin of 1.5 dB
at 30MHz - 1000MHz band.

The 6 highest emissions relative to the limits are reported.

Test Date: November 25, 2002

Table 6-2-1. EUT: M/T 2672-CHU, s/n ZZ-00094, Ch.36(5180MHz) TX mode 24Mbps

Frequency Polarity Measured Antenna Factor Corr. Factor Field Strength  Limit  Field Strength Limit

(MHz)  (H/V)  (dBuV) (dB/m) (dB) (dBuV/im) (dBuVim)  (uV/m) (uV/m)
37.714 H 33.7 12.4 -18.7 27.4 40.0 23.4 100
59.160 V 37.3 9.5 -18.1 28.7 40.0 27.2 100
199.972 H 37.3 13.8 -15.7 35.4 435 58.9 150
454.779 V 41.0 16.5 -13.8 437 46.0 153.1 200
632.017 H 26.2 19.2 -11.9 335 46.0 47.3 200
863.996 V 24.6 22.2 -10.3 36.5 46.0 66.8 200

Table 6-2-2. EUT: M/T 2672-CHU, s/n ZZ-00094, Ch.52(5260MHz) TX mode 24Mbps

Frequency Polarity Measured Antenna Factor Corr. Factor Field Strength  Limit  Field Strength Limit

(MHz)  (H/V)  (dBuV) (dB/m) (dB) (dBuV/im) (dBuVim)  (uV/m) (uV/m)
38.917 Vv 33.9 12.2 -18.6 27.5 40.0 23.7 100
58.463 \Y; 37.4 9.5 -18.2 28.7 40.0 27.2 100
199.972 H 38.2 13.8 -15.7 36.3 435 65.3 150
454.779 \Y; 40.9 16.5 -13.8 436 46.0 151.4 200
733.234 \Y; 24.3 20.6 -10.9 34.0 46.0 50.1 200
899.878 V 25.8 22,5 9.3 39.0 46.0 89.1 200

Table 6-2-3. EUT: M/T 2672-CHU, s/n ZZ-00094, Ch.64(5320MHz) TX mode 24Mbps

Frequency Polarity Measured Antenna Factor Corr. Factor Field Strength  Limit  Field Strength Limit

(MHz)  (H/V)  (dBuV) (dB/m) (dB) (dBuV/m) (dBuVIim)  (uV/m) (uV/m)
38.320 V 35.1 12.3 -18.7 28.7 40.0 27.2 100
58.270 V 374 9.5 -18.2 28.7 40.0 27.2 100
199.971 H 38.0 13.8 -15.7 36.1 435 63.8 150
454.779 V 41.0 16.5 -13.8 43.7 46.0 153.1 200
899.872 V 25.6 225 9.3 38.8 46.0 87.1 200
930.357 H 20.3 22.6 -9.0 33.9 46.0 495 200

Table 6-2-4. EUT: M/T 2672-CHU, s/n ZZ-00094, Ch.52(5260MHz) RX mode

Frequency Polarity Measured Antenna Factor Corr. Factor Field Strength  Limit  Field Strength Limit

(MHz)  (H/V)  (dBuV) (dB/m) (dB) (dBuV/im) (dBuV/im)  (uV/m) (uV/m)
38.619 Vv 33.8 12.2 -185 27.5 40.0 23.7 100
57.636 V 36.7 9.7 -18.2 28.2 40.0 25.7 100
62.952 V 37.6 9.1 -18.0 28.7 40.0 27.2 100
199.971 H 36.5 13.8 -15.7 34.6 435 53.7 150
454.779 V 41.8 16.5 -13.8 445 46.0 167.9 200
899.875 V 25.3 225 9.3 385 46.0 84.1 200
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7. RESTRICTED BANDS RADIATIONS (1GHz — 40GHz)

[ FCC 15.205&209 / 15.407(b)(1),(2),(5),(6) ]
[ RSS-210 6.2.1/6.2.2(q1)(i),(ii),(v) / 6.3/ 7.3 ]

7.1 Test Procedure

Radiated emissions were measured in the frequency range with 1 GHz to 40GHz in transmitting mode and 1
GHz to 25GHz in receiving mode. All tests were performed in the semi-anechoic chamber at a 3-meter
distance (except for the frequency range with 18 GHz to 40 GHz where test distance was reduced to 1 meter)
on both horizontal and vertical polarities. The antenna was a so scanned in height. The emissions are
recorded with a spectrum analyzer in peak hold mode. The identified emissions are further maximized as a
function of cable manipulation, azimuth, and antenna height. The emissions closest to the limits are
measured in the peak mode with the tuned spectrum analyzer using resolution bandwidth of IMHz / video
bandwidth of 1MHz, and the average setting mode with the tuned spectrum analyzer using resolution
bandwidth of 1IMHz / video bandwidth of 100Hz or 10Hz. The highest emissions relative to the limit are

listed.

7.2 Test Instruments and Measurement Setup
Table 7 Radiated Emission Test Instrumentation (1GHz — 40GHZz)

Description M odel Serial Number
Spectrum Analyzer EMI Test Receiver R& S ESI26 836119/003
Spectrum Analyzer HP 8563E 3416A 02248
Harmonic Mixer (26.5 — 40GHZz) Agilent 11970A 011269-001
Amplifier (1 - 26.5GHz) HP 8449B 3008A 00582
Amplifier (26.5 — 40GHz) Agilent 83051A 3950M 00193
Horn Antenna (1 - 18GHz) EMCO 3115 9903-5774
Horn Antenna (3.95 — 5.85GHz) EMCO 3160-5 1099

Horn Antenna (5.85 — 8.2GHz) EMCO 3160-6 9712-1044
Horn Antenna (8.2 — 12.4GHz) EMCO 3160-7 1158

Horn Antenna (12.4 — 18GHz) EMCO 3160-8 1143

Horn Antenna (18 - 26.5GHz) EMCO 3160-9 0004-1202
Horn Antenna (26.5 - 40GHz) EMCO 3160-10 1175

Coaxia cables: Length:

- Horn Ant <=> RFAmMp. (1-18GHz) 6m - EM206SCO
- RF Amp.<=>Spectrum Analyzer (1-12.4GHz) |15m - EM215SCO

- RF Amp.<=>Spectrum Analyzer (12.4-18GHz) [3m - SF102-20166
- Horn Ant <=> RF Amp. (18-40GHz) 3m - SF102-20167
- RF Amp.<=>Spectrum Analyzer (18-40GHz) 1m - SF102-21105

Notes: - HP: Hewlett Packard, R&S: Rohde & Schwarz
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EMI SEMIANECHOIC CHAMBER

6m SF106
(EM206SCO)

15m SF106
(EM215SCO)

Document Number: FCC 19-0210-0

MEASUREMENT ROOM

Connector Panel
of Shielded wall

Spectrum

Amplifier
Horn
Antenna

Analyzer
R&S ESI26

Figure 7-1. Cablesfor Radiated Emission Test (1—12.4 GHz)

EMI SEMIANECHOIC CHAMBER

6m SF106

3m SF102

(EM206SCO)

(SF102-20166)

Spectrum

Horn
Antenna

Amplifier

Analyzer
R&S ESI26

Figure 7-2. Cablesfor Radiated Emission Test (12.4 - 18GHz)

EMI SEMIANECHOIC CHAMBER

3m SF102

1m SF102

(SF102-20167)

(SF102-21105)

Spectrum

Horn
Antenna

Amplifier

Analyzer
R&S ESI26

Figure 7-3. Cablesfor Radiated Emission Test (18 - 26.5GHz)
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EMI SEMIANECHOIC CHAMBER

3m SF102 1m SF102
(SF102-20167) (SF102-21105) Spectrum
H Mixer Analyzer
— HP 8563E
Amplifier

Horn
Antenna

Figure 7-4. Cablesfor Radiated Emission Test (26.5 - 40GHz)

7.3 Field Strength Calculation
The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting Amplifier Gain
from the measured reading. All factors are included in the reported data.

FS = R+ AF+ CORR - FO
where:
FS = Field Strength
R = Measured Spectrum analyzer Input Amplitude
AF = Antenna Factor
CORR= Correction Factor = CL-AG
CL = Cable Loss
AG = Amplifier Gain
FO = Distance Falloff Factor
For example:

Given a Spectrum Analyzer input reading of 51.5 dBuV; Antenna Factor of 8.5 dB/m; Cable L oss of
1.3 dB; Falloff Factor of 0 dB; and an Amplifier Gain of 26 dB. The Field Strength of the measured
emission is:

FS = 51.5+85+1.3-26-0.0=235.6 dBuV/m

Conversions between dBuV/m (or dBiV) and V/m (or 4V) aredoneas:

Level(dBuV/m) = 20 x Log (Level («V/m))
40 dBuV/m = 100 uV/m
48 dBuV/m = 250 uV/m
7.4 Limits
Table7-1. Limitsfor emissions
Limit for emissions in restricted bands 54 dBuV/m (average) 74 dBuV/m (peak)
Limit for emissions in non_restricted bands 68.2 dBuV/m (EIRP< -27 dBm/MHz)
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7.5 Measurement Results

The EUT was found to comply to the limits of FCC Part 15 Subpart E and RSS-210 with amargin of 3.5 dB.
The measurement was done for the frequency range of 1 GHz to 40 GHz in TX mode and 1 GHz to 25GHz
in RX mode.

Test Date: November 26, 27, December 4 and 5, 2002

Table 7-2-1. EUT: M/T 2672-CHU, s/n ZZ-00094, Ch.36(5180MHZz) TX mode 24Mbps
Frequency Polarity Measured Measured Antenna Corr. Faloff Field FCCLimit Fied FCCLimit
(GH2) (H/V) (dBuV) (dBuv) Factor  Factor Factor Strength (dBuV/m) Strength (dBuV/m)
(peak) (average) (dB/m)  (dB)  (dB) (dBuV/m) (peak) (dBuV/m) (average)

(peak) (average)
Inband
5.185 \% 100.6 88.1 33.7 -27.3 0.0 107.0 OB 94.5 OB
Adjacent RB
5.150 \% 61.6 41.8 33.6 -26.5 0.0 68.7 74.0 48.9 54.0
1.066 \% 52.7 - 24.6 -32.7 0.0 44.6 74.0 - 54.0
1.130 \% 53.1 - 24.6 -32.4 0.0 453 74.0 - 54.0
1.152 \Y 51.6 - 24.6 -32.4 0.0 43.8 74.0 - 54.0
1.198 \% 54.5 - 25.2 -32.3 0.0 47.4 74.0 - 54.0
6.048 \% 42.6 - 29.8 -26.5 0.0 459 68.2 - NRB
6.112 \% 38.4 - 29.8 -26.2 0.0 42.0 68.2 - NRB
6.176 \% 37.6 - 29.9 -25.7 0.0 41.8 68.2 - NRB
6.216 H 46.1 - 29.9 -26.2 0.0 49.8 68.2 - NRB
10.359 V 36.7 - 33.5 -23.0 0.0 47.2 68.2 - NRB

Note: OB means “operation band” (5150-5250MHz).
NRB means “non restricted band”: The limit of FCC Part 15.407(b)(1),(2) and RSS-210

6.2.2(qL)(1),(ii) apply.

Table 7-2-2. EUT: M/T 2672-CHU, s/n ZZ-00094, Ch.52(5260MHZz) TX mode 24Mbps
Frequency Polarity Measured Measured Antenna Corr. Faloff Field FCCLimit Fied FCCLimit
(GH2) (HV)  (dBuv) (dBuv) Factor Factor Factor Strength (dBuV/m) Strength (dBuV/m)
(peak) (average) (dB/m)  (dB)  (dB) (dBuV/m) (peak) (dBuV/m) (average)

(peak) (average)
Inband
5.256 Y 105.2 94.0 33.6 -27.2 0.0 111.6 OB 100.4 OB
Adjacent RB
5.350 V 51.2 38.0 33.9 -27.2 0.0 57.9 74.0 447 54.0
1.066 \% 52.5 - 24.6 -32.7 0.0 44.4 74.0 - 54.0
1.130 \% 53.0 - 24.6 -32.4 0.0 45.2 74.0 - 54.0
1.152 Y 50.2 - 24.6 -32.4 0.0 42.4 74.0 - 54.0
1.198 \% 58.3 - 25.2 -32.3 0.0 51.2 74.0 - 54.0
6.048 \% 41.8 - 29.8 -26.5 0.0 45.1 68.2 - NRB
6.112 H 38.6 - 29.8 -26.2 0.0 42.2 68.2 - NRB
6.313 \% 46.3 - 30.0 -26.4 0.0 49.9 68.2 - NRB
6.549 \% 39.7 - 29.9 -26.6 0.0 43.0 68.2 - NRB
10.521 H 454 - 335 -22.4 0.0 56.5 68.2 - NRB

Note: OB means “operation band” (5250-5350MHz).
NRB means “non restricted band”: The limit of FCC Part 15.407(b)(1),(2) and RSS-210

6.2.2(qL)(1),(ii) apply.
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Table 7-2-3. EUT: M/T 2672-CHU, s/n ZZ-00094, Ch.64(5320MHZz) TX mode 24Mbps
Frequency Polarity Measured Measured Antenna Corr. Faloff Field FCCLimit Field FCCLimit
(GH2) (HNV)  (dBuVv) (dBuv) Factor Factor Factor Strength (dBuV/m) Strength (dBuV/m)
(peak) (average) (dB/m)  (dB)  (dB) (dBuV/m) (peak) (dBuV/m) (average)

(peak) (average)
Inband
5.324 Y 102.5 90.6 33.7 -27.3 0.0 108.9 OB 97.0 OB
Adjacent RB
5.350 V 60.9 43.8 33.9 -27.2 0.0 67.6 74.0 50.5 54.0
1.066 Vv 54.1 - 24.6 -32.7 0.0 46.0 74.0 - 54.0
1.130 Vv 52.2 - 24.6 -32.4 0.0 44.4 74.0 - 54.0
1.152 Vv 49.9 - 24.6 -32.4 0.0 421 74.0 - 54.0
1.198 Vv 54.7 - 25.2 -32.3 0.0 47.6 74.0 - 54.0
6.048 Vv 41.0 - 29.8 -26.5 0.0 44.3 68.2 - NRB
6.112 Vv 37.9 - 29.8 -26.2 0.0 41.5 68.2 - NRB
6.176 Vv 37.2 - 29.9 -25.7 0.0 41.4 68.2 - NRB
6.385 Vv 41.2 - 29.9 -26.6 0.0 445 68.2 - NRB
10.643 H 39.0 - 335 -22.3 0.0 50.2 74.0 - 54.0

*Note: OB means “operation band” (5250-5350MHz).
NRB means “non restricted band”: The limit of FCC Part 15.407(b)(1),(2) and RSS-210

6.2.2(q1)(1),(ii) apply.

Table 7-2-4 EUT: M/T 2672-CHU, s/n ZZ-00094, Ch.52(5260MHz) RX mode
Frequency Polarity Measured Measured Antenna Corr. Faloff Field FCCLimit Field FCCLimit
(GH2) (HNV)  (dBuVv) (dBuv) Factor Factor Factor Strength (dBuV/m) Strength (dBuV/m)
(peak) (average) (dB/m)  (dB)  (dB) (dBuV/m) (peak) (dBuV/m) (average)

(peak) (average)
1.066 \% 56.6 - 24.6 -32.7 0.0 48.5 74.0 - 54.0
1.130 \% 52.3 - 24.6 -32.4 0.0 445 74.0 - 54.0
1.152 \% 50.2 - 24.6 -32.4 0.0 42.4 74.0 - 54.0
1.198 \% 56.3 - 25.2 -32.3 0.0 49.2 74.0 - 54.0

Note: NRB means “non restricted band”: The limit of FCC Part 15.407(b)(1),(2) and RSS-210
6.2.2(qlL)(1),(ii) apply.
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7.6 Measurement plots of adjacent restricted band

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
é’ Ref Lvl 100. 59 dByV VBW 1 Mz
117 dBwV 5.18450902 GHz SWI 5 s Uni t dByV
Y1|[T1] 100.|59 dBy\f
110 5.18450902 GHz
1 V2 l[T1] 61./60 dBN\
Y 515000000 CHz
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Dat e: 26. NOvV. 2002 18: 00: 18

Plot 7-1-1 5180MHz TX mode (Peak)
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¢/> Marker 1 [ T1] RBW 1 MHz RF Att 20 dB
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Plot 7-2-1 5260MHz TX mode (Peak)
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f/’ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Plot 7-3-1 5320MHz TX mode (Peak)
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f/’ Marker 1 [Ti] RBW 1 Mz RF Att 20 dB
é’ Ref Lvl 90. 58 dByV VBW 10 Hz
117 dByV 5.32671343 GHz SWI 25 s Uni t dByV
1o Y1 |[T1] 90./58 dBY\
5.32671343 GHz
V2l[T1] 43.|81 dByV
100 5 35000000 G".Z
1
90 Y

—

I N1

1MAX 1MA

80 \ 2AP
70

) S~ N\

50 e
40 A 7 k—’\
M~
30
F2
20 -F1
Center 5.32 Gz 10 MHz/ Span 100 MHz
Dat e: 26. NOV. 2002 17:51: 34

Plot 7-3-2 5320MHz TX mode (Average)

Prepared by T. Asano 48/48



FCC Test Report (Class Il), FCC ID: ANO20030400LEG Document Number: FCC 19-0245-0

Emission Test Report
Standard: FCC Part 15 Subpart E/ IC RSS-210

Document Number : FCC 19-0245-0
Product: IBM 11a/b/g Wireless LAN Mini PCI Adapter
measured with IBM ThinkPad T40 Series

FCC ID: ANO20030400LEG
IC: 349E-PH12127E

May 22, 2003
Prepared: Reviewed and Checked:
EMC R&D Staff Engineer EMC R&D Staff Engineer
Takeshi Asano Toshiya Murota
Signature: f.{- ﬁégd.ﬂ& Signawg‘z;‘%%ﬂzg
IBM Japan, Ltd. IBM Japan, Ltd.
EMC Engineering EMC Engineering
LAB-S59 LAB-S59
1623-14, Shimotsuruma, 1623-14, Shimotsuruma,
Yamato-shi Kanagawa-ken 242, Japan Yamato-shi Kanagawa-ken 242, Japan
Phone: +81-46-215-4779 Phone: +81-46-215-6574
Fax: +81-46-273-7420 Fax: +81-46-273-7420
E-Mail: asano@jp.ibm.com E-Mail: murota@jp.ibm.com
Approved:
Manager, EMC Engineering
/ NVLAP signatory
iga rai
Signa | ey
IBM Japan, Ltd.
EMC Engineering
LAB-S59

1623-14, Shimotsuruma,

Yamato-shi Kanagawa-ken 242, Japan
Phone: +81-46-215-2613

Fax: +81-46-273-7420

E-Mail: akihisa@jp.ibm.com



FCC Test Report (Class Il), FCC ID: ANO20030400LEG Document Number: FCC 19-0245-0

Note :

The measurements in this test report were performed for the previous submission of the
following device.

FCC ID: ANO20020302R1L(Granted date: Feb/26/2003)
IC: 349E-PH11107E (Approval date:Feb/26/2003, TAC number: 17674)
However, the core PCB and RF components of the applying transmitter module supplied by
Philips Components are the same as the previous ones except a slight modification.
Refer to the attestation of the Philips Components in the “Submittal Outline” exhibit.

Therefore there is no change placed on the RF characteristics, and the measurement results
in this report are valid for the applying device.

The following is the comparison of the measurement results to prove the equivalence
between the previous and the applying device.

26dB Bandedge (24Mb/s)

center Frequency submittal results sampling results
tested with the new adapter
(MH2z) (MH2z) (MHz)
5180 (ch. 36) 28.44 28.66
5260 (ch. 52) 34.46 34.87
5320 (ch. 64) 28.76 28.76
Peak conducted transmission output power (24Mb/s)
center Frequency submittal results sampling results
tested with the new adapter
(MHz) (dBm) (dBm)
5180 (ch. 36) 14.4 14.4
5260 (ch. 52) 17.4 17.4
5320 (ch. 64) 14.6 14.5
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MEASUREMENT / TECHNICAL REPORT - Part 15 Subpart E
(Intentional Radiator)

IBM 11a/b/g Wireless LAN Mini PCI Adapter
with
IBM ThinkPad T40 Series
(Machine type : 2373, 2374, 2375, 2376, 2378, 2379)

FCC ID : ANO20030400LEG

May 22, 2003

This report concerns: (check one)
Original Grant
Class | change
Class Il change v

Equipment type: Wireless LAN device

This report shall not be reproduced except in full, without the written permission of thistest |ab.

The measurement results contained in this report relate only to the item which was tested.

Measurement procedure used isSANSI C63.4-2000 unless otherwise specified.
Other test procedure:

The FCC has issued provisional acceptance of thistest laboratory for Declaration of Conformity testing per
letter dated 1997.

APPLICANT ANTI-DRUG ABUSE CERTIFICATION:

By checking yes, the applicant certifies that, in the case of an individual applicant, he or she is not subject to
adenial of federal benefits, that includes FCC benefits, pursuant to Section 5301 of the Anti-Drug Abuse of
1988, 21 U.S.C. 853(a), or, in the case of anon-individual applicant (e.g. corporation, partnership or other
unincorporated association), no party to the application is subject to a denial of federal benefits, that includes
FCC benefits, pursuant to that section. For the definition of a*“ party” for these purposes, see 47 CFR

1.2002(b). @
Y or No

“Report shall not be reproduced except in full, without the written approval of the laboratory” “the report
must not be used by the client to claim product endorsement by NVLAP or any agency of the US
government”

Prepared by: Takeshi Asano
IBM Japan Corporation, Yamato EMC Enginnering
LAB-S59, 1623-14, Shimotsuruma, Yamato-shi Kanagawa-ken 242-8502, Japan
Tel: +81-46-215-4779 Fax: +81-46-273-7420
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A. General Information
APPLICANT : IBM Japan, Ltd.

TEST SITE : IBM Japan, Ltd., Yamato Semi-anechoic chamber #1

TEST SITE ADDRESS : 1623 — 14 Shimotsuruma, Yamato-shi, Kanagawa 242-8502 Japan
Td: +81-46-215-4779, Fax: +81-46-273-7420

REGULATION : FCC Part 15 Subpart E

Industry Canada RSS-210 (Issue No.5)
MODEL NUMBER : 2373-92U (ThinkPad T40 Series)
FCCID : ANO20030400LEG

| C Certification Number : 349E-PH12127E
SERIAL NUMBER : ZZ-00129
PYSICAL CONDITION : Preproduction

KIND OF EQUIPMENT  : Personal computer with alEEE802.11a, 11b & 11g WirelessLAN
Mini-PCl Combo Card (Composite application)

TESTED DATE : November 18, December 5, 6, 9, 11, 18, 2002 and January 7, 2003

Al Test Methodology
Both conducted and radiated testing were performed according to the proceduresin ANSI C63.4-2000.
Radiated testing was performed at an antennato EUT distance of 3 meters.

A.2 Test Facility / NVLAP Accreditation

The semi-anechoic chamber #1 and #2 used to correct the data are located in Yamato Laboratory, IBM Japan.

® Thisfacility has been fully described in areport dated September 1998, submitted to the FCC office,
and accepted in aletter, dated Nov. 2,1998(31040/SIT).

® |BM Yamato EMC Engineering is recognized under the National Voluntary Laboratory Accreditation
Program for satisfactory compliance with Criteria established in Title 15, Part 285 Code of Federal
Regulations.(NVLAP Lab code: 200198-0)

® Thisfacility isaccepted by Industry Canada in aletter dated March 19, 2001 as number | C 349E for
chamber #2, and January 25, 2002 as number | C 4221 for chamber #1.

A.3 EUT details
Table-A EUT details

Model and SIN FCCID Description
| C Certification Number
IBM 1lalb/lg Wireless LAN ) Applying equipment
Mini PCI Adapter FCICC::_I D: ﬁggzgaigg%m |EEE802.11a/b/g Wireless LAN Mini-PCI
(s/n A310037307) ' i Combo Card without antenna
ThinkPad T40 Series IBM Notebook PC with built_in antenna
M/T 2373-92U N/A CPU: Intel® Pentium® M Processor,
(/n ZZ-00129) 1.6GHz
PIN 02K 6746 N/A Universal AC adapter 72W, Unshielded
power cord
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B. Summary of Test Results

Table-B presents the list of the measurement items for U-NII devices under FCC Part 15 Subpart E, and for
LELAN devices under Industry Canada RSS-210.
The section numbers of upper portion are showing FCC codes, and the lower ones are for |C RSS-210.

Table-B List of the measurements

Document Number: FCC 19-0245-0

Section(s)

Test Items

Transmit mode (TX): Condition | Result
: 26dB BW was also taken for IC
E;r;(\lllvwdth a26dB instead of 99% BW, according to Pass
RSS-210 6.2.2q(iv)(b).
5150-5250MHz: Pass
FCC: 50mW or (4+10logB)dBm
IC : 200mW* or (10+10logB)dBm*
Peak conducted transmit *: EIRP
output power 5250-5350MHz:
15.407(8)(1). (A | or EIRPfOr IC FCC: 250mW or (11+10logB)dBm Pass
. IC: 250mW or (11+10logB)dBm
6.2.2 (aD)()(1) IC: IW* or (17+10l0gB)dBm*
*: EIRP B: 26dB BW in MHz
5150-5250MHz:
FCC: 4dBminany 1IMHz
Peak Power Spectral IC:10dBminany IMHz (EIRP) | Conducted Pass
Density 5250-5350MHz:
FCC: 11dBminany 1IMHz
IC:11dBminany 1IMHz
N/A : .
6.2.2 (q1)(iv)(b) Peak Spectral Density IC: 3+ 10logB dBm/MHz Pass
Theratio of the peak excursion of the
15.407(a)(6) Peal . modulation envelope to the peak
N/A Excursion transmit shall not exceed 13 dB across Pass
any 1 MHz.
ClassB:
15.207 / 407(b)(5) | AC Wireline Conducted | Freq.(MHz) QP(dBuV) Ave.(dBuV)
6.2.2(ql)(v)/ 6.6 | Emissions 0.15-05 66-56 56 - 46 Pass
150kHz- 30MHz 05 -5 56 46
5 -30 60 50
15.205 & 209/ Radiated
: General Field Strength - . (30MHz- | Pass
407(b)(5) & (b)(6) Limits (Restricted Bgands _ShaJI not exceed the limits specified 1GH?2)
601 and Radiated Emission in FCC 15.209 or RSS-210 Table3. Radiated
Y Limits) 1G- Pass
6.2.2(q1)(v) /6.3 40GH?Z)
Receive mode (RX):
Class B:
AC Wireline Conducted Freq.(MHz) QP(dBuV) Ave.(dBuV)
é52220(7 1;28)7%) (45) Emissions 0.15-05 66-56 56 - 46 Conducted Pass
<ad | 150kHz - 30MHz 05 -5 56 46
5 -30 60 50
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Document Number: FCC 19-0245-0

15.205 & 209/ ('ggﬁ/'lﬁid_ -
407(b)(5) & (b)(6) flem”ﬁr:' Fiedd  Srength | g not exceed the limits specified |~ 1GH2)
6.2.1/ (Radiated Emission Limits) | '™ o> 210 Radiated
6.2.2(q1)(v) / 7.3 (1G- Pass
o ' 40GHz)
Other general requirements Result
15.407(a)(1)(2) Antennagain Peak : 1.42 dBi N/A
Applying equipment employs |IEEE802.11a,
6.2.2(q1)(iv)(a) Digital modulation 11g(OFDM) or 11b(CCK) digital complies
modul ation technology.
15.407(c) Automatic link disconnectionin womi T .
6.2.2(q1)(iv)(d) no transaction state Refer to “ Circuitry Description” document. | complies
15.407(d) Integral antennain the 5150M - Ihegg’;ie employs an unique electronic ’
6.2.2(q1)() 5250M Hz band andshaxe connector. | complies
Refer to “ Confidential BIOS Lock” exhibit.
15.407(e) Indoor use in the 5150M -
6.2.2(q1)(i) 5250MHz band, and Refer to the manual (Regulatory Notice). complies
(qD)(iv)(g) interference from radars.
15.407(f) Refer to “ RF Exposure Evaluation” or
6 2 2(q1)(iV)(9) RF Exposure Requirement “Exposure of Humansto Radio Frequency complies
<4 9 Fields* documents.
15'407(9). Frequency stability Refer to “ Circuitry Description” document complies
6.2.2(q1)(iv)(e) '
C. Test Instruments
Table-C List of Measuring Instruments
Description Model Serial Calibration |Calibration
Number Date Interval
Computer IBM 5551-L #4 N/A N/A
Computer IBM 6589-13J |97-15613 N/A N/A

Spectrum Analyzer (100Hz-1.5GHz)

HP 85680B 2601A 02634 08/28/02 1year

Spectrum Analyzer (100Hz-1.5GHz)

HP 85680B 3019A05155 02/15/02 1year

Spectrum Analyzer (100Hz-1.5GHz)

HP 85680B 2841A04252 |06/17/02 1 year

Spectrum Analyzer Display

HP 85662A 2542A 12308 |08/28/02 1year

Spectrum Analyzer Display

HP 85662A 3026A19353 |02/15/02 1year

Spectrum Analyzer Display

HP 85662A 2816A16831 |06/17/02 1year

Quasi-Peak Adapter

HP 85650A 2043A00062 |08/28/02 1year

Quasi-Peak Adapter

HP 85650A 2811A01156 |06/17/02 1year

Quasi-Peak Adapter

HP 85650A 3033A01449 02/15/02 1year

Amplifier (100KHz - 1.3GHz)
- for 30-200MHz
- for 200-1000MHz
Amplifier (1 - 26.5GHz)
Amplifier (26.5 - 40GHz)

HP 8447D 2805A02919 |04/15/02 1year
HP 8447D 2944A03506 |04/15/02 1year
HP 8449B 3008A00582 |06/13/02 1year
Agilent 83051A[3950M 00193 [12/06/01 1year
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Document Number: FCC 19-0245-0

Spectrum Analyzer EMI Test Receiver R& S ESI26 836119/003 |07/18/02 1year
Spectrum Analyzer HP 8563E 3416A02248 |08/14/02 1year
Harmonic Mixer Agilent 11970A|011269-001  [07/19/02 1year
Receiver (9kHz-30MHz) R&SESH3 891806/012  |10/07/02 1 year
Receiver (20MHz-1.3GHz) R&SESVP 893202/018  |02/06/02 1 year
Biconical Antenna (30-200MHz) EMCO 3108 |2309 05/06/02 1 year
L og-Periodic Antenna (200-1000MHz) EMCO 3146 |1585 05/06/02 1 year
Horn Antenna (1- 18GHz) EMCO 3115 |9903-5774 07/18/02 1year
Horn Antenna (3.95- 5.85GHZz) EMCO 3160-5 {1099 04/17/02 1year
Horn Antenna (5.85- 8.20GHz) EMCO 3160-6 |9712-1044 04/17/02 1 year
Horn Antenna (8.2- 12.4GHz) EMCO 3160-7 (1156 04/17/02 1year
Horn Antenna (12.4- 18GHz) EMCO 3160-8 {1143 04/17/02 1 year
Horn Antenna (18- 26.5GHz) EMCO 3160-9 |0004-1202 04/17/02 1 year
Horn Antenna (26.5- 40GHz) EMCO 3160-10|1175 04/17/02 1year
LISN EMCO 3825/2 1426 09/01/02 1 year
Power Meter HP 437B 3043U03437 |11/08/02 1 year
Power Sensor HP 8481A U$41030582 |11/08/02 1year
Switch/control unit HP 3488A 2719A17226 |N/A N/A
2719A17228 |N/A N/A
Plotter HP 7550A 2631A33619 |N/A N/A
Coaxial cables (1 —18GHz2): Length:
- Horn Ant <=> RF Amp. 6m - EM206SCO |09/05/02 1year
- RF Amp.<=>Spectrum Analyzer(<12GHz) [15m - EM215SCO |09/05/02 1year
- RF Amp.<=>Spectrum Analyzer(>12GHz) (3 m - SF102-20166 |09/05/02 1year
Coaxial cables (18 — 40GHz):
- Horn Ant <=> RF Amp. 3m - SF102-20167 |09/05/02 1year
- RF Amp.<=>Spectrum Analyzer im - SF102-21105 |09/05/02 1year
N-Coax cables:
- Bi-coni Ant <=> 10m Cable 9m - EM103L01 |04/15/02 1year
- 10m Cable <=> Shield Panel 10m - EM103L02 |04/15/02 1year
- Shield Panel <=> RF Amp 7m - EM103L03 |04/15/02 1year
- RF Amp <=> Power Splitter 0.5m - EM103L04 |04/15/02 1year
- Log-peri Ant <=>10m Cable 9m - EM103HO01 |04/15/02 1year
- 10m Cable <=> Shield Panel 10m - EM103H02 |04/15/02 1year
- Shield Panel <=> RF Amp 7m - EM103H03 |04/15/02 1year
- RF Amp <=> Power Splitter 0.5m - EM103H04 |04/15/02 1year
Coax cables:
- Lisn-L <=> SW/Con.unit (SW100) 4m - EMIC-L 04/15/02 1year
- Lisn-N <=> SW/Con.unit (SW101) 4m - EMIC-N 04/15/02 1year
- SW/Con.unit <=> RCVR (Input) Im - EMIC-R 04/15/02 1year
- SW/Con.unit<=> Spe Ana.(Signal In) Im - EMIC-S 04/15/02 1year
- Power Splitter <=> SW/Con.unit (SW110) [1m - EM103L05 |04/15/02 1year
- Power Splitter <=> SW/Con.unit (SW300) (1 m - EM103L06 |04/15/02 1year
- Power Splitter <=> SW/Con.unit (SW100) [1m - EM103HO05 |04/15/02 1year
- Power Splitter <=> SW/Con.unit (SW301) [1m - EM103HO06 |04/15/02 1year
- SW/Con.unit <=> Receiver (Input) 2m - EM1RCV 04/15/02 1year
- SW/Con.unit <=> SpeAna.(Signal In) for [2m - EM1SPL 04/15/02 1year
30- 200MHz
- SW/Con.unit <=> SpeAna.(Signal In) for [2m - EM1SPH 04/15/02 1year
200-1000MHz
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Notes.

- The above equipment calibration is traceable to National standards.
- HP: Hewlett Packard, R&S: Rohde & Schwarz

D. Operation mode of EUT

1. All tests were performed using the “ Atheros Radio Test” program. This tool supportsto emit the
continuous transmission mode for the testing purpose.

2. Threekinds of frequencies were chosen for the measurement. i.e. 5180MHz (lowest),
5260MHz(middle), and 5320MHz (highest).
Table-D Transmission mode of EUT (The measurement plots are shown in shading.)

Operation Rated output power (conducted) [dBm]
Frequency |[EEE802.11a
[GHZ]
6M oM 12M 18M 24M 36M 48M 54M
bps bps bps bps bps bps bps bps
5.180 (Ch. 36) +14 +14 +14 +14 +14 +14 +14 +13
5.200 (Ch. 40) +14 +14 +14 +14 +14 +14 +14 +13
5.220 (Ch. 44) +14 +14 +14 +14 +14 +14 +14 +13
5.240 (Ch. 48) +14 +14 +14 +14 +14 +14 +14 +13
5.260 (Ch. 52) +17 +17 +17 +17 +17 +15 +14 +13
5.280(Ch.56) | +17 +17 +17 +17 +17 +15 +14 +13
5.300 (Ch. 60) +17 +17 +17 +17 +17 +15 +14 +13
5320 (Ch.64) | +14 +14 +14 +14 +14 +14 +14 +13

3. 24Mbps transmission mode was selected for full testing as the worst case sampling.
See “Chapter 2. Peak Conducted Transmit Output Power” as to the determination of measurement plots.

4. Asfor the RF receiving test, the middle channel with the worst case(i.e. 5260MHz, 24Mbps mode) was
selected representatively.

E. Justification

The EUT was investigated for both the main(left) and the auxiliary(right) antennas. The worse case data
taken in this report represents the measurement results of the left(main) antenna that has comparatively
higher gain as shown below.

Left Antennagain 0.83 dBi (peak)
Right Antenna gain 0.36 dBi (peak)

And the columns marked with shading in the Table-D are the worst cases of each Tx mode for al
measurement items (i.e. conducted power, 26dB BW..etc.). This test report represents the measurement
results performed with those Tx modes.
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F. Measurement Uncertainty

Uncertainties of the both, the Yamato EMI radiated test facilities (EMI chambers, #1 and #2) and the
Yamato EMI conducted test facility are derived with the NIS 81 " Treatment of uncertainty in EMC
measurements’ 1994,

Estimated site uncertainty values are as follows.
EMI chamber #1 : 4.39dB
EMI chamber #2 : 4.40dB
EMI conducted measurement system : 2.4dB

Detail should be referred to "Treatment of Uncertainty, Calculations and Policy" report, document number
TCR 10-0015.

G. Temperature and Humidity

The temperature is controlled within range of 17 to 28'.
The relative humidity is controlled within range of 40% to 70%.

H. Related Submittal(s)/Grant(s)/Notes

The host unit with full peripheral devices including the applying modular as an unintentional radiator is
classified as a Digital Device under the FCC Part 15 Subpart B or the Industry Canada Class B Emission
Compliance (ICES-003), and subject to DoC.
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1. Bandwidth at 26 dB below / Bandedge

[5150-5250MHz: FCC 15.407(a)(1), RSS 6.2.2q1(i) / q1(iV)(b)]
[5250-5350MHz: FCC 15.407(a)(2), RSS 6.2.2q1(ii) / q1(iV)(b)]

1.1 Test Procedure

The bandwidth at 26 dB down from the peak of the RF emission was measured with a spectrum
analyzer connected to the antenna terminal, while EUT was operating in continuous transmission
mode at the appropriate center frequencies (5180 / 5260 / 5320MHz).

The spectrum analyzer was set to:

RBW=300kHz™, VBW=1MHz?, Span=50MHz, Sweep=50ms, Mode= Peak detector
*1: approximately 1% of the emission bandwidth (§15.403(c))

*2: VBW > RBW (To be adjusted accordingly based on the spectrum stability.)

Table 1-1: 26 dB Bandwidth Test Instruments

Description Model Serial Number
Spectrum Analyzer EMI Test Receiver R&S ESI26 836119/003
Coax cables: Length: Loss:

- Spectrum Analyzer <=> EUT 110 cm 2.2 dB

Notes: - R&S: Rohde & Schwarz

EUT Spectrum Analyzer
Coax cable

Figure 1: Measurement setup for 26dB bandwidth test

1.2 Measurement Results

Test Date: December 18, 2002

Table 1-2. EUT: M/T 2373-92U, s/n ZZ-00129 , TX mode 24Mbps

Center Frequency Lower frequency Upper frequency Bandwidth
at 26 dB below Plot data
(MH2z) (MH2z) (MH2z) (MH2z)
5180 (ch. 36) 5166.04 5194.48 28.44 Plot 1-1
5260 (ch. 52) 5242.52 5276.98 34.46 Plot 1-2
5320 (ch. 64) 5305.72 5334.48 28.76 Plot 1-3

|:| - the closest frequencies to the bandedge
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1.3 Trace Data

& Marker 1 [Ti] RBW 300 kHz RF Att 40 dB
é Ref Lvl 5.21 dBm VBW 1 MHz
30 dBm 5.18145291 GHz SWI 50 s Uni t dBmr
30
Ya1|[T1] 5.21 dBnu
20 5.18145291 GHz
V2 |[T1] -21.16 dBn
5. 16604208 GHz
10 1 3T TI] 21,06 dBn)

5.19447896 Gz

wd Ny, s

-20=pt ~=20.79 dB e Y

-30 NWA'\J W

-40

-50

- 60

-70

Center 5.18 GHz 5 MHz/ Span 50 MHz

Dat e: 18. DEC. 2002 19: 05: 04

Plot1-1. 26dB BW at 5180MHz
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¢/> nvarker 1 [T1] RBW 300 kHz RF Att 40 dB
é’ Ref Lvl 8.59 dBm VBW 1 MHz
30 dBm 5.26155311 GHz SWr 50 ns Uni t dBnr
30
Y1 |[T1] 8. 59 dBrJl
20 5.26155311 Gz
V2 |[T1] -18. 26 dBn
1 5.24251503 GHz

10 H‘K‘J\\N 3T TI] —I8 TT dBn
/“\WNWA"\ AN\ 5.27698397 GHz

0 I N1
1Vl EW / \ 1VA
-10 A\
2 \/\A1’M 3

| D1 -17. 41 ) Mg
-20 T

-30

-40

-50

-60

-70

Center 5.26 GHz 5 MHz/ Span 50 Mz

Dat e: 18. DEC. 2002 19:08: 11

Plot 1-2. 26dB BW at 5260MHz
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¢/> Marker 1 [ T1] RBW 300 kHz RF At t 40 dB
é’ Ref Luvl 5.11 dBm VBW 1 Mz
30 dBm 5.32245491 GHz SWI 50 ns Uni t dBm
30
Yi1|[T1] g. 11 dBnu
20 5.32245491 GHz
V2| T1] -21. 19 dBm
5.30572144 GHz
10 1 3T TI] —20. 51 dBn)

5. 33447896 Gz

A A

0 I N1
1Vl EW / \ 1VA
-10
3
B . JJJJ \\“

—DI -20.89 dBrr:?Ev "\k{

ot

R e T,

-40

-50

-60

-70

Center 5.32 Gz 5 MHz/ Span 50 Mz

Dat e: 18. DEC. 2002 19:10: 39

Plot 1-3. 26dB BW at 5320MHz
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2. Peak Conducted Transmit Output Power
[5150-5250MHz: FCC 15.407(a)(1), RSS 6.2.2q1(i) / q1(iV)(b)]
[5250-5350MHz: FCC 15.407(a)(2), RSS 6.2.2q1(ii) / q1(iV)(b)]

2.1 Test Procedure

The test was performed with two kinds of measurement methods as follows.
1) using Power meter
2) using Spectrum Analyzer according the Method #3 of the FCC Public Notice, DA 02-2138,
August/30/2002

2.1.1 Power Meter measurement method

To find the worse case in the implemented transmission modes in each measuring frequency (low,
middle, high), the following test was performed with a power meter.

- Atransmitter antenna terminal of EUT was connected to the input of a RF power sensor.

- Measurement was performed while EUT was operating in continuous transmission mode at the

appropriate center frequencies. The spectrum of the continuous transmission test mode is shown

in the Plot 2-0.

Table 2-1: Test Instruments of power meter method

Description Model Serial Number
Power Meter HP 437B 3043U03437
Power Sensor HP 8481A US41030582
Coax cables: Length: Loss:
- Power Sensor <=> EUT | 20 cm 1.2dB
Notes: - HP: Hewlett Packard
Power
EUT Sensor Power Meter
Coax cable

Figure 2-1: Measurement setup of power meter method

2.1.2 Spectrum Analyzer measurement method

The spectrum analyzer was connected to the antenna terminal, while EUT was operating in
continuous transmission mode (shown in the Plot 2-0) at the appropriate center frequencies.

The spectrum analyzer was set to :
VBW= 30kHz (= 1/T, where T is transmission pulse duration. See Plot 2-0.), RBW=1MHz,
Span=30-40MHz encompassing the entire 26dB emission bandwidth of the transmission signal,
Mode= sample detector, Trigger= free run

The band power measurement function was used to measure the peak power of each

transmission mode selected by the step 2.1.1. The analyzer computed the peak power by
integrating the spectrum across the 26 dB emission bandwidth given by the previous chapter.
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Table 2-2 ;. Test Instruments of spectrum analyzer method

Description Model Serial Number
Spectrum Analyzer EMI Test Receiver R&S ESI26 836119/003
Coax cables: Length: Loss:

- Spectrum Analyzer <=> EUT 110 cm 2.2dB

Notes: - R&S: Rohde & Schwarz

EUT Spectrum Analyzer
Coax cable

Figure 2-2 : Measurement setup of spectrum analyzer method

¢/ Mar ker 1 [T1] RBW 1 Mz RF Att 40 dB
4’ Ref Lvl -45. 04 dBm VBW 1 MHz
30 dBm 1. 575150 ms SWI 2 s Uni t dBrr
30
Y1|[T1] -45. 04 dBnll
20 1.575150 ns
V2 |[T1] -42.23 dBnpo4
765. 531062 Ns
lowﬂWW\«M eIl W
0 I N1
1MA
-10
! |
-30
-40 &
v
-50
- 60
-70
Center 5.26 Gz 200 Ns/
Dat e: 18. DEC. 2002 18:58:54

Plot 2-0 Transmission Pulse Duration
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2.2 Measurement Results
Test Date: November 18 and December 18, 2002

Table 2-2-1. Power meter measurement results (EUT: M/T 2373-92U, s/n ZZ-00129)

Operation Rated output power (conducted) [dBm]

Frequency 6M oM 12M 18M 24M 36M 48M 54M
[GHZ] bps bps bps bps bps bps bps bps
5.180 13.2 13.2 13.1 13.0 11.8

specification 14 13
5.260 16.1 | 16.2 14.4 13.5 12.4
specification 17 15 14 13
5.320 133 | 13.4 13.3 13.2 12.4
specification 14 13
[ Calculation table ]
Measured Power Cable Limit Peak o
Frequency Meter Loss Results antenna gain EIRP IC limit
Reading FCC IC of EUT
(MHz) (dBm) (dB) (dBm) (dBm) (dBm) (dBi) (dBm) (dBm)
5180 13.2 1.2 14.4 17 N/A 15.2 23
5260 16.2 1.2 17.4 24 24 0.83 18.2 30
5320 13.4 1.2 14.6 24 24 15.4 30

Table 2-2-2. Spectrum analyzer measurement results (EUT: M/T 2373-92U, s/n ZZ-00129)

Measured | Analyzer | Trace | Cable Limit Peak o
Frequency | reading | number | Loss | Results antenna gain | EIRP IC limit
FCC IC of EUT
(MHz) (dBm) (dB) (dBm) (dBm) (dBm) (dBi) (dBm) (dBm)
5180 12.20 Plot 2-1 2.2 14.4 17 N/A 15.2 23
5260 15.11 Plot 2-2 2.2 17.3 24 24 0.83 18.1 30
5320 12.26 Plot 2-3 2.2 14.5 24 24 15.3 30
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2.3 Trace Data

Mar ker 1 [ T1] RBW 1 MHz RF Att 40 dB
6' Ref Lvl 1.67 dBm VBW 30 kHz
30 dBm 5.18525050 GHz SWI 5 ns Uni t dBnr
30
Y1|[T1] 1. 67 dBnu
20 5. 18525050 GHz

CH | PVWR 12. 20 dBn
CH|BW 28. 44000000 MHz

10

0 Aty e AMANNA AN, | aNAARA | NL
1MVAX 1SA

) / \

_ BOMJ&,&»W M
- 40
-50
-60
Cco
co
-70
Center 5.18 Gz 4 NMHz/ Span 40 Mz
Dat e: 18. DEC. 2002 19:13: 33

Plot 2-1 Conducted Peak Power at 5180MHz
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f/’ Marker 1 [T1] RBW 1 MHz RF Att 40 dB
é’ Ref Lvl 4.31 dBm VBW 30 kHz
30 dBm 5.26212425 GHz SWI 5 ns Uni t dBn
30
Yi1|[T1] 4.31 dBnu
20 5.26212425 GHz
CH |PWR 15. 11 dBn
CH|BW 34. 46000000 MHz
10
1
0 I N1
1SA

g \
L ,

-30
-40
-50
- 60
(@0
(@0)
-70
Center 5.26 GHz 4 MHz/ Span 40 Mz
Dat e: 18. DEC. 2002 19: 15: 44

Plot 2-2 Conducted Peak Power at 5260MHz
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f/’ Marker 1 [Ti] RBW 1 Mz RF Att 40 dB
é’ Ref Lvl 1.56 dBm VBW 30 kHz
30 dBm 5.32476954 GHz SWr 5 ns Uni t dBmr
30
Y1 |[T1] 1.56 dB
0 5. 32476954 GHz
CH|PWR 12. 26 dBn
CH|BW 28. 76000000 NMHz
10
1
0 APAIAAS S AN NI\NMMM I NL

1NVAX / 1SA
-10

>

T ey

-40
-50
- 60
co
Cco
-70
Center 5.32 Gz 4 MHz/ Span 40 Mz
Dat e: 18. DEC. 2002 19:17: 23

Plot 2-3 Conducted Peak Power at 5320MHz
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3. Peak Power Spectral Density

[5150-5250MHz: FCC 15.407(a)(1), RSS 6.2.2q1(i), (iv)(b) ]
[5250-5350MHz: FCC 15.407(a)(2), RSS 6.2.2q1(ii), (iv)(b) ]

3.1 Test Procedure

The spectrum analyzer was connected to the antenna terminal, while EUT was operating in
continuous transmission mode at the appropriate center frequencies.

The spectrum analyzer was set to :
RBW= 1MHz, VBW=3MHz, Span=20MHz, Mode= sample detector,
The analyzer averaged 100 traces in averaging mode, then the maker was set to the highest
position in the spectrum.

Also the Canadian PPSD was examined with the following spectrum analyzer setting.
RBW= 1MHz, VBW=1MHz, Span=20MHz, Mode= sample detector, averaging off

The test instruments and setup configuration are the same as the Table 2-2 and Figure 2-2.

3.2 Measurement Results
Test Date: December 18, 2002

Table 3-1. Measurement results of PPSD (EUT: M/T 2373-92U, s/n ZZ-00129)

IC Peak IC IC
Measured | Analyzer Trace Cable | Results | FCC Limit Antenna | EIRP Limit
Frequency | reading | number Loss Limit gl(ii) Gain ql(i)
(MHz) (dBm) (dB) (dBm) | (dBm) [ (dBm) (dBm) (dBm) | (dBm)
5180 -0.92 Plot 3-1 2.2 1.3 4.0 0.83 2.1 10
5260 1.90 Plot 3-2 2.2 4.1 11.0 11.0
5320 -1.04 Plot 3-3 2.2 1.2 11.0 11.0

Table 3-2. Measurement results of Canadian PSD (EUT: M/T 2373-92U, s/n ZZ-00129)

IC Limit
Measured | Analyzer Trace Cable | Results gl(iv)(b)
Frequency | reading | number Loss 3 + 10logB*
(MHz) (dBm) (dB) (dBm) (dBm)
5180 8.63 Plot 3-4 2.2 10.8 17.54
5260 11.47 Plot 3-5 2.2 13.7 18.37
5320 8.78 Plot 3-6 2.2 11.0 17.59

* B = 26dB Bandwidth
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3.3 Trace Data

Marker 1 [T1] RBW 1 MHz RF Att 40 dB
é’ Ref Lvl -0.92 dBm VBW 3 Mz
30 dBm 5.18507014 GHz SWr 50 ns Uni t dBmr
30
Y1 |[T1] -Q.92 dB
0 5.18507014 GHz

10

1
i I ﬂmwwwmwwwww on

-10

N \

-30

-40

-50

-60

-70

Center 5.18 GHz 2 MHz/ Span 20 M1z

Dat e: 18. DEC. 2002 19: 26: 37

Plot 3-1 Peak Power Spectral Density at 5180MHz
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é/, Marker 1 [T1] RBW 1 Mz RF Att 40 dB
é’ Ref Luvl 1. 90 dBm VBW 3 M
30 dBm 5.25817635 GHz SWI 50 ns Uni t dBrr
30
Y1 |[T1] 1.90 dB
20 5. 25817635 GHz
10
1
0 rv'\\}"*v"‘\“""\"“mv“‘- b WAy AVAAwaAQM\pMAAgwm | NL
1AVG 1SA
-10 \\
-20 M
-30
- 40
-50
- 60
-70
Center 5.26 GHz 2 MHz/ Span 20 M1z
Dat e: 18. DEC. 2002 19:27:49

Plot 3-2 Peak Power Spectral Density at 5260MHz
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¢/> Mar ker 1 [ T1] RBW 1 MHz RF Att 40 dB
é’ Ref Luvl -1.04 dBm VBW 3 M
30 dBm 5.32154309 GHz SWI 50 s Uni t dBm
30
Yi1|[T1] -1. 04 dB
20 5. 32154309 GHz
10
0 1
I N1
WWWWMMWWW 1A

1AVG ﬂ/
-10

-30

-40

-50

-60

-70

Center 5.32 Gz 2 MHz/ Span 20 M1z

Dat e: 18. DEC. 2002 19: 29: 08

Plot 3-3 Peak Power Spectral Density at 5320MHz
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¢/> Marker 1 [T1] RBW 1 MHz RF Att 40 dB
é’ Ref Luvl 8. 63 dBm VBW 1 Mz
30 dBm 5.18118236 GHz SWI 50 ns Uni t dBnr
30
Y1 |[T1] 8. 63 dB
20 5.18118236 GHz
10 :
NWWWWWMMK
0 } I N1
1 1SA
-10
- 20
-30
-40
-50
- 60
70
Center 5.18 GHz 2 MHz/ Span 20 M1z
Dat e: 18. DEC. 2002 19: 31: 12

Plot 3-4 Peak Power Spectral Density at 5180MHz (IC RSS-210)
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¢/> Marker 1 [T1] RBW 1 MHz RF Att 40 dB
é’ Ref Lvl 11. 47 dBm VBW 1 MHz
30 dBm 5. 25693387 GHz SWI 50 ns Uni t dBr
30
Yi1|[T1] 11. 47 dB
20 5. 25693387 GHz

0 WMJMM W;img A AR AR oA

I N1
1SA

-10

-20

-30

-40

-50

-60

-70

Center 5.26 GHz 2 MHz/ Span 20 M1z

Dat e: 18. DEC. 2002 19: 32: 28

Plot 3-5 Peak Power Spectral Density at 5260MHz (IC RSS-210)
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¢/> Mar ker 1 [Ti] RBW 1 Mz RF Att 40 dB
é’ Ref Luvl 8.78 dBm VBW 1 Mz
30 dBm 5.31316633 GHz SWI 50 ns Uni t dBr
30
Y1 |[T1] 8. 78 dB
20 5.31316633 GHz
10 ;
0 I N1
1 1SA
-10
- 20
-30
- 40
- 50
- 60
-70
Center 5.32 Gz 2 MHz/ Span 20 M1z
Dat e: 18. DEC. 2002 19: 34: 31

Plot 3-6 Peak Power Spectral Density at 5320MHz (IC RSS-210)
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4. Peak Excursion Ratio
[ FCC 15.407(a)(6) ]

4.1 Test Procedure

The spectrum analyzer was connected to the antenna terminal, while EUT was operating in
continuous transmission mode at the appropriate center frequencies.

® I1%trace:
The spectrum analyzer was set to :
RBW= 1MHz, VBW=3MHz,
then to view.

Mode= peak detector and max hold

® 2"trace:
The measurement result of the peak conducted power in Chapter 2.1.2 tend to present the
similar values to the results of power meter, therefore the same setting of spectrum analyzer as
the one for the Chapter 2.1.2 was used for the 2" trace.
i.e. VBW= 30kHz, RBW=1MHz, Span=30-40MHz, Trigger= free run,
Mode= sample detector
The largest difference of amplitude delta between the two trances is the peak excursion.

The test instruments and setup configuration are the same as the Table 2-2 and Figure 2-2.

4.2 Measurement Results

Test Date: December 18, 2002

Table 4-2. Measurement results of Peak Excursion Ratio (EUT: M/T 2373-92U, s/n ZZ-00129)

Measured Analyzer FCC Margin Trace
Frequency Reading delta Limit number
(MH2z) (dB) (dB) (dB)
5180 10.94 2.06 Plot 4-1
5260 10.37 13 2.63 Plot 4-2
5320 10.40 2.60 Plot 4-3
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4.3 Trace Data

¢/> Marker 1 [T2] RBW 1 MHz RF Att 40 dB
é’ Ref Luvl 11. 68 dBm VBW 30 kHz
30 dBm 5.18428858 GHz SWI 50 ns Uni t dBn
30 .
Y1|[T2] 11. 68 dBrJl
20 5. 18428858 GHz
V2l[T1] Q. 74 dBm
1
5.18428858 GHz
10 - P i I\/&/\ML

.
0 fi s\
w | N b

-10

-20

T

/

-30 M W\\k,., N
o

-40

-50

-60

-70

Center 5.18 GHz 4 MHz/ Span 40 Mz

Dat e: 18. DEC. 2002 19: 40: 03

Plot 4-1 Peak Excursion Ratio at 5180MHz
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f/‘ Marker 1 [T2] RBW 1 MHz RF Att 40 dB
é’ Ref Lvl 13. 95 dBm VBW 30 kHz
30 dBm 5.26541082 GHz SWr 50 ns Uni t dBmr
30 nu
Y1|[T2] 13. 95 dB
0 5. 26541082 GHz
1 V2|[T1] 3. 58 dBm
e MMMM\N\ 5. 26541082 GHz
10
2
0 I N1

L

_ZOMM M

A ] | e, |B
N

-30
-40
-50
-60
-70
Center 5.26 GHz 4 MHz/ Span 40 Mz
Dat e: 18. DEC. 2002 19:43: 38

Plot 4-2 Peak Excursion Ratio at 5260MHz

Prepared by T. Asano 30/48



FCC Test Report (Class Il), FCC ID: ANO20030400LEG Document Number: FCC 19-0245-0

¢/> Marker 1 [T2] RBW 1 Mz RF Att 40 dB
é’ Ref Lvl 11. 70 dBm VBW 30 kHz
30 dBm 5.32436874 GHz SWI 50 ns Uni t dBr
30
Yil[T2] 11. 70 dBrJl
20 5. 32436874 GHz
V2l[T1] 1. 30 dBm
ix 5.32436874 GHz
10 S STMNDAV.T. L WVN

\“1\ I N1
1MAX 1SA
2VI EW mﬂ/ \\\«(N‘ 2VA

[y .
T

-40
-50
-60
-70
Center 5.32 Gz 4 MHz/ Span 40 Mz
Dat e: 18. DEC. 2002 19:47:02

Plot 4-3 Peak Excursion Ratio at 5320MHz

Prepared by T. Asano 31/48



FCC Test Report (Class Il), FCC ID: ANO20030400LEG Document Number: FCC 19-0245-0

5. AC WIRELINE CONDUCTED EMISSIONS (150KHz — 30MHz)

[ FCC 15.207/ 15.407(b)(5), RSS-210 6.2.2(q1)(v) /6.6 /7.4 ]

5.1 Test Procedure

The conducted emissions are measured in the IBM shielded room with a spectrum analyzer in peak hold.
Emissions closest to the limit are measured in the quasi-peak mode (QP) with the tuned receiver using a
bandwidth of 9KHz. The emissions are maximized further by cable manipulation. The highest emissions

relative to the limit are listed.

5.2 Test Instruments and Measurement Setup

Table5-1. Conducted Emission Test | nstrumentation

Description M odel Serial Number
Computer IBM 6589-13J 97-15613
Spectrum Analyzer (100Hz-1.5GH2z) HP 85680B 2601A 02634
Spectrum Analyzer Display HP 85662A 2542A 12308
Quasi-Peak Adapter HP 85650A 2043A00062
Receiver (9kHz-30MHz) R&SESH3 891806/012
LISN EMCO 3825/2 1426
Switch/control unit HP 3488A 2719A17228
Plotter HP 7550A 2631A33619
Coax cables: Length:
- Lisn-L <=> SW/Con.unit (SW100) 4m - EMIC-L
- Lisn-N <=> SW/Con.unit (SW101) 4m - EMIC-N
- SW/Con.unit <=> RCVR (Input) im - EMIC-R
- SW/Con.unit<=> Spe Ana.(Signal In) im - EMIC-S
Notes: - HP: Hewlett Packard, R& S: Rohde & Schwarz
4m Coax 1m Coax .
(EMHEL) (EMIC-R)— Recelver
Ling Switch/
LISN control
NEUTRAL unit Spectrum
4m Coax 1m Coax Analyzer
(EMIC-N) (EMIC-S)

Figure5. Cablesfor Conducted Emission Test
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5.3 Measurement Results

The EUT was found to comply to the limits of FCC Part 15 Subpart E and RSS-210 with a margin of 11.2dB.
The 6 highest emissions relative to the limits are reported.

Test Date: January 7, 2003

Table 5-2-1. EUT: M/T 2373-92U, s/n ZZ-00129, Ch.36(5180MHz) TX mode 24Mbps

Frequency Phase QP Voltage CISPR22 AV Voltage CISPR22
(MH2z) (dBuV) QP Limit (dBuV) (dBuV) AV Limit (dBuV)
0.1955 LINE 51.4 63.8 421 53.8
0.3001 LINE 40.3 60.2 32.9 50.2
0.4011 LINE 35.5 57.8 29.1 47.8
0.4861 LINE 32.4 56.2 25.9 46.2
0.6152 LINE 33.1 56.0 28.6 46.0
0.7118 LINE 314 56.0 27.3 46.0

Table5-2-2. EUT: M/T 2373-92U, s/n ZZ-00129 , Ch.52(5260MHz) TX mode 24Mbps

Frequency Phase QP Voltage CISPR22 AV Voltage CISPR22
(MHz) (dBuV) QP Limit (dBuV) (dBuV) AV Limit (dBuV)
0.1959 NEUTRAL 51.7 63.8 42.6 53.8
0.2990 LINE 40.4 60.3 33.2 50.3
0.3983 LINE 35.3 57.9 29.4 47.9
0.5124 LINE 33.0 56.0 28.0 46.0
0.6147 LINE 32.9 56.0 29.0 46.0
0.7946 LINE 30.2 56.0 26.9 46.0

Table 5-2-3. EUT: M/T 2373-92U, s/n ZZ-00129, Ch.64(5320MHz) TX mode 24Mbps

Frequency Phase QP Voltage CISPR22 AV Voltage CISPR22
(MH2z) (dBuV) QP Limit (dBuV) (dBuV) AV Limit (dBuV)
0.1960 NEUTRAL 51.3 63.8 42.3 53.8
0.2987 LINE 39.8 60.3 32.5 50.3
0.4006 LINE 34.8 57.8 29.1 47.8
0.5120 LINE 32.7 56.0 275 46.0
0.6148 LINE 33.1 56.0 29.0 46.0
0.7115 LINE 315 56.0 27.6 46.0

Table 5-2-4. EUT: M/T 2373-92U, s/n ZZ-00129, Ch. 52(5260MHz) RX mode

Frequency Phase QP Voltage CISPR22 AV Voltage CISPR22
(MH2) (dBuV) QP Limit (dBuV) (dBuV) AV Limit (dBuV)
0.1959 LINE 51.2 63.8 42.1 53.8
0.2992 LINE 39.8 60.3 32.2 50.3
0.4016 LINE 35.3 57.8 28.2 478
0.6140 LINE 32.7 56.0 28.9 46.0
0.7105 LINE 30.3 56.0 26.8 6.0
0.7954 NEUTRAL 29.7 56.0 25.6 46.0
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6. RESTRICTED BANDS RADIATIONS (30MHz — 1GHz)

[ FCC 15.205&209 / 15.407(b)(1),(2),(5),(6) ]
[ RSS-210 6.2.1/6.2.2(q1)(i),(ii),(v) / 6.3/ 7.3 ]

6.1 Test Procedure

Preliminary radiated emissions are measured in the semi-anechoic chamber at a 3 meter distance on every
azimuth in both horizontal and vertical polarity. The antennas are also scanned in height. The emissions are
recorded with a spectrum analyzer in peak hold mode. The identified emissions are further maximized by a
cable manipulation. Emissions closest to the limits are measured in the quasi-peak mode with the tuned
receiver using a bandwidth of 120kHz. The highest emissionsrelative to the limit are listed.

6.2 Test Instruments and Measurement Setup

Table 6-1 Radiated Emission Test |nstrumentation

Description M odel Serial Number
Computer IBM 5551-L #4
Spectrum Analyzer (100Hz-1.5GHZz) for 30-200MHz HP 85680B 3019A05155
Spectrum Analyzer Display for 30-200MHz HP 85662A 3026A 19353
Quasi-Peak Adapter for 30-200MHz HP 85650A 3033A01449
Spectrum Analyzer (100Hz-1.5GHZz) for 200-1000MHz HP 85680B 2841A04252
Spectrum Analyzer Display for 200-1000MHz HP 85662A 2816A 16831
Quasi-Peak Adapter for 200-1000MHz HP 85650A 2811A01156
Amplifier (100KHz-1.3GHz)
- for 30-200MHz HP 8447D 2805A02919
- for 200-1000MHz HP 8447D 2944A 03506
Biconical Antenna (30-200MHz) EMCO 3108 2309
L og-Periodic Antenna (200-1000MHz) EMCO 3146 1585
Receiver (20MHz-1.3GHz) R&SESVP 893202/018
Switch/control unit HP 3488A 2719A 17226
N-Coax cables: Length:
- Bi-coni Ant <=> 10m Cable 9m - EM103L01
- 10m Cable <=> Shield Panel 10m - EM103L02
- Shield Panel <=> RFAmMp 7m - EM103L03
- RF Amp <=> Power Splitter 0.5m - EM103L04
- Log-peri Ant <=> 10m Cable 9m - EM103H01
- 10m Cable <=> Shield Panel 10m - EM103H02
- Shield Panel <=> RF Amp 7m - EM103H03
- RF Amp <=> Power Splitter 0.5m - EM103H04
Coax cables:
- Power Splitter <=> SW/Con.unit (SW110) Im - EM103L05
- Power Splitter <=> SW/Con.unit (SW300) Im - EM103L06
- Power Splitter <=> SW/Con.unit (SW100) 1m - EM103H05
- Power Splitter <=> SW/Con.unit (SW301) im - EM103H06
- SW/Con.unit <=> Receiver (Input) 2m - EM1RCV
- SW/Con.unit <=> Spe Ana.(Signal In) for 30- 200MHz 2m - EM1SPL
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[ - SwiCon.unit <=> Spe Ana.(Signal In) for 200-1000MHz [2m |- EM1SPH

Notes:
- HP: Hewlett Packard, R&S: Rohde & Schwarz

EMI SEMIANECHOIC CHAMBER MEASUREMENT ROOM
Connector Panel
Biconical of Shielded wall
Antenna
2m Coax :
9m N-Coax 10m N-Coax 7m N-Goax 0.5m N-Coax (o0 (Emzroy,| Receiver
(EM203L01) (EM203L02) (EMZOSLOS)E(EMZOSLMi -
7
Power 1m Coax
Amplifier Splitter  (EM203L06) | Switch/ 2m Coax | Spectrum
control (EM2SPL) Analyzer
unit
1m Coax
9m N-Coax 10m N-Coax 7m N-Coax O 02X EM203H0S 2m Coax
| ‘ ‘ (EM203H01) (EM203H02) (EM203H03) (EM203H04)1 ( ) (EM2SPH) Spectrum
} ‘ — Analyzer
‘ ‘ 1m Coax
Power
Amplifier  splitter (EM203H06)
Log-Periodic
Antenna

Figure6 Cablesfor Radiated Emission Test
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6.3 Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting Amplifier Gain
from the measured reading. In this test facility, the Antenna Factor, Cable Loss, and Amplifier Gains are
loaded into the Rohde & Schwarz Receiver and the corrected field strength can be read directly on the
receiver. All factors are included in the reported data.

FS=R+AF+ CORR

where:

FS = Fied Strength
R =  Measured Receiver Input Amplitude
AF =  Antenna Factor
CORR = Correction Factor =CL -AG
CL = CableLoss
AG = Amplifier Gain

For example:

Given a Receiver input reading of 51.5dBuV; Antenna Factor of 8.5dB/m; Cable Loss of 1.3dB; and an
Amplifier Gain of 26dB. The Field Strength of the measured emissionis:

FS=515+85+13-26.0=235.3dBuV/m
Conversion between dBuV/m (or dBuV) and xV/m (or 4V) are done as:
Level(dBuV/m) =20 x Log( Level (uV/m))

40dByV/m = 100uV/m
48dBuV/m = 250uV/m
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6.4 Measurement Results

The EUT was found to comply to the limits of FCC Part 15 Subpart E and RSS-210 with amargin of 5.0 dB
at 30MHz - 1000MHz band.

The 6 highest emissions relative to the limits are reported.

Test Date: December 5, 2002

Table 6-2-1. EUT: M/T 2373-92U, s/n ZZ-00129, Ch.36(5180MHz) TX mode 24Mbps

Frequency Polarity Measured Antenna Factor Corr. Factor Field Strength  Limit  Field Strength Limit

(MHz)  (H/V)  (dBuV) (dB/m) (dB) (dBuV/im) (dBuVim)  (uV/m) (uV/m)
161.915 H 413 12.4 -16.5 37.2 435 72.4 150
200.452 H 36.9 11.3 -12.6 35.6 435 60.3 150
257.998 V 36.0 12.0 -14.6 33.4 46.0 46.8 200
284.042 H 36.8 13.3 -14.2 35.9 46.0 62.4 200
399.413 V 31.7 15.2 -14.3 32,6 46.0 427 200
600.429 V 24.8 18.7 -12.7 30.8 46.0 34.7 200

Table 6-2-2. EUT: M/T 2373-92U, s/n ZZ-00129, Ch.52(5260MHz) TX mode 24Mbps

Frequency Polarity Measured Antenna Factor Corr. Factor Field Strength  Limit  Field Strength Limit

(MHz)  (H/V)  (dBuV) (dB/m) (dB) (dBuV/m)  (dBuVim)  (uVim) (uV/m)
161.613 H 41.4 12.4 -16.4 37.4 435 74.1 150
200.453 H 37.1 11.3 -12.6 35.8 435 61.7 150
258.123 H 37.0 12.0 -14.6 34.4 46.0 525 200
283.077 H 35.6 13.2 -14.2 34.6 46.0 53.7 200
399.624 Y 317 15.2 -14.3 326 46.0 427 200
596.620 \ 28.2 18.6 -12.7 34.1 46.0 50.7 200

Table 6-2-3. EUT: M/T 2373-92U, s/n ZZ-00129, Ch.64(5320MHz) TX mode 24Mbps

Frequency Polarity Measured Antenna Factor Corr. Factor Field Strength  Limit  Field Strength Limit

(MHz)  (H/V)  (dBuV) (dB/m) (dB) (dBuV/m) (dBuVIim)  (uV/m) (uV/m)
161.584 H 41.2 12.4 -16.4 37.2 435 72.4 150
200.452 H 36.8 11.3 -12.6 355 435 59.6 150
257.997 H 36.5 12.0 -14.6 33.9 46.0 495 200
281.235 H 35.3 13.1 -14.2 34.2 46.0 51.3 200
464.513 V 29.1 16.7 -13.8 32.0 46.0 39.8 200
596.870 V 28.7 18.6 -12.8 345 46.0 53.1 200

Table 6-2-4. EUT: M/T 2373-92U, s/n ZZ-00129, Ch.52(5260MHz) RX mode

Frequency Polarity Measured Antenna Factor Corr. Factor Field Strength  Limit  Field Strength Limit

(MHz)  (H/V)  (dBuV) (dB/m) (dB) (dBuV/im) (dBuVim)  (uV/m) (uV/m)
143.180 H 37.1 12.2 -16.6 327 435 432 150
160.952 H 40.8 12.4 -16.5 36.7 435 68.4 150
200.452 H 39.8 11.3 -12.6 385 435 84.1 150
258.122 H 37.1 12.0 -14.6 345 46.0 53.1 200
282.473 H 34.3 13.2 -14.2 33.3 46.0 46.2 200
464.526 V 30.6 16.7 -13.8 335 46.0 47.3 200
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7. RESTRICTED BANDS RADIATIONS (1GHz — 40GHz)

[ FCC 15.205&209 / 15.407(b)(1),(2),(5),(6) ]
[ RSS-210 6.2.1/6.2.2(q1)(i),(ii),(v) / 6.3/ 7.3 ]

7.1 Test Procedure

Radiated emissions were measured in the frequency range with 1 GHz to 40GHz in transmitting mode and 1
GHz to 25GHz in receiving mode. All tests were performed in the semi-anechoic chamber at a 3-meter
distance (except for the frequency range with 18 GHz to 40 GHz where test distance was reduced to 1 meter)
on both horizontal and vertical polarities. The antenna was a so scanned in height. The emissions are
recorded with a spectrum analyzer in peak hold mode. The identified emissions are further maximized as a
function of cable manipulation, azimuth, and antenna height. The emissions closest to the limits are
measured in the peak mode with the tuned spectrum analyzer using resolution bandwidth of IMHz / video
bandwidth of 1MHz, and the average setting mode with the tuned spectrum analyzer using resolution
bandwidth of 1IMHz / video bandwidth of 100Hz or 10Hz. The highest emissions relative to the limit are

listed.

7.2 Test Instruments and Measurement Setup
Table 7 Radiated Emission Test Instrumentation (1GHz — 40GHZz)

Description M odel Serial Number
Spectrum Analyzer EMI Test Receiver R& S ESI26 836119/003
Spectrum Analyzer HP 8563E 3416A 02248
Harmonic Mixer (26.5 — 40GHZz) Agilent 11970A 011269-001
Amplifier (1 - 26.5GHz) HP 8449B 3008A 00582
Amplifier (26.5 — 40GHz) Agilent 83051A 3950M 00193
Horn Antenna (1 - 18GHz) EMCO 3115 9903-5774
Horn Antenna (3.95 — 5.85GHz) EMCO 3160-5 1099

Horn Antenna (5.85 — 8.2GHz) EMCO 3160-6 9712-1044
Horn Antenna (8.2 — 12.4GHz) EMCO 3160-7 1158

Horn Antenna (12.4 — 18GHz) EMCO 3160-8 1143

Horn Antenna (18 - 26.5GHz) EMCO 3160-9 0004-1202
Horn Antenna (26.5 - 40GHz) EMCO 3160-10 1175

Coaxia cables: Length:

- Horn Ant <=> RFAmMp. (1-18GHz) 6m - EM206SCO
- RF Amp.<=>Spectrum Analyzer (1-12.4GHz) |15m - EM215SCO

- RF Amp.<=>Spectrum Analyzer (12.4-18GHz) [3m - SF102-20166
- Horn Ant <=> RF Amp. (18-40GHz) 3m - SF102-20167
- RF Amp.<=>Spectrum Analyzer (18-40GHz) 1m - SF102-21105

Notes: - HP: Hewlett Packard, R&S: Rohde & Schwarz
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EMI SEMIANECHOIC CHAMBER

6m SF106
(EM206SCO)

15m SF106
(EM215SCO)

Document Number: FCC 19-0245-0

MEASUREMENT ROOM

Connector Panel
of Shielded wall

Spectrum

Amplifier
Horn
Antenna

Analyzer
R&S ESI26

Figure 7-1. Cablesfor Radiated Emission Test (1—12.4 GHz)

EMI SEMIANECHOIC CHAMBER

6m SF106

3m SF102

(EM206SCO)

(SF102-20166)

Spectrum

Horn
Antenna

Amplifier

Analyzer
R&S ESI26

Figure 7-2. Cablesfor Radiated Emission Test (12.4 - 18GHz)

EMI SEMIANECHOIC CHAMBER
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Analyzer
R&S ESI26

Figure 7-3. Cablesfor Radiated Emission Test (18 - 26.5GHz)
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EMI SEMIANECHOIC CHAMBER

3m SF102 1m SF102
(SF102-20167) (SF102-21105) Spectrum
H Mixer Analyzer
— HP 8563E
Amplifier

Horn
Antenna

Figure 7-4. Cablesfor Radiated Emission Test (26.5 - 40GHz)

7.3 Field Strength Calculation
The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting Amplifier Gain
from the measured reading. All factors are included in the reported data.

FS = R+ AF+CORR - FO
where:
FS = Field Strength
R = Measured Spectrum analyzer Input Amplitude
AF = Antenna Factor
CORR= Correction Factor = CL-AG
CL = CableLoss
AG = Amplifier Gain
FO = Distance Falloff Factor
For example:

Given a Spectrum Analyzer input reading of 51.5 dBuV; Antenna Factor of 8.5 dB/m; Cable L oss of
1.3 dB; Falloff Factor of 0 dB; and an Amplifier Gain of 26 dB. The Field Strength of the measured
emissionis:

FS = 51.5+85+1.3-26-0.0=35.6 dBuV/m

Conversions between dBuV/m (or dBuV) and V/m (or 4V) are done as:

Level(dBuV/m) = 20 x Log (Level (uV/m))
40 dBuV/m = 100 uV/m
48 dBuV/m = 250 uV/m
7.4 Limits
Table7-1. Limitsfor emissions
Limit for emissions in restricted bands 54 dBuV/m (average) | 74 dBuV/m (peak)
Limit for emissions in non_restricted bands 68.2 dBuV/m (EIRP< -27 dBm/MHz)
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7.5 Measurement Results

The EUT was found to comply to the limits of FCC Part 15 Subpart E and RSS-210 with amargin of 2.8 dB.
The measurement was done for the frequency range of 1 GHz to 40 GHz in TX mode and 1 GHz to 25GHz
in RX mode.

Test Date: December 5, 6, 9 and 11, 2002

Table 7-2-1. EUT: M/T 2373-92U, s/n ZZ-00129, Ch.36(5180MHz) TX mode 24Mbps
Frequency Polarity Measured Measured Antenna Corr.  Faloff Field FCCLimit Fied FCCLimit
(GH2) (H/V) (dBuV) (dBuv) Factor  Factor  Factor Strength (dBuV/m) Strength (dBuV/m)
(peak) (average) (dB/m)  (dB)  (dB) (dBuV/m) (peak) (dBuV/m) (average)

(peak) (average)
Inband
5.177 H 99.5 88.0 33.7 -27.3 0.0 105.9 N/A 94.4 N/A
Adjacent RB
5.150 H 62.1 42.3 33.6 -26.5 0.0 69.2 74.0 49.4 54.0
1.130 \% 50.0 - 24.6 -32.4 0.0 422 74.0 - 54.0
1.198 \% 50.7 - 25.2 -32.3 0.0 43.6 74.0 - 54.0
1.265 \% 485 - 25.2 -32.1 0.0 41.6 68.2 - NRB
1.331 \Y 47.9 - 25.2 -31.9 0.0 41.2 74.0 - 54.0
6.016 H 422 - 29.8 -26.5 0.0 455 68.2 - NRB
6.048 H 42.3 - 29.8 -26.8 0.0 453 68.2 - NRB
6.216 H 525 - 29.9 -26.2 0.0 56.2 68.2 - NRB
10.361 H 425 - 335 -23.0 0.0 53.0 68.2 - NRB
15.543 V 44.1 30.6 37.2 -23.6 0.0 57.7 74.0 44.2 54.0

Note: OB means “operation band” (5150-5250MHz).
NRB means “non restricted band”: The limit of FCC Part 15.407(b)(1),(2) and RSS-210

6.2.2(qL)(1),(ii) apply.

Table 7-2-2. EUT: M/T 2373-92U, s/n ZZ-00129, Ch.52(5260MHz) TX mode 24Mbps
Frequency Polarity Measured Measured Antenna  Corr.  Falloff Field FCCLimit Field FCCLimit
(GH2) (HV)  (dBuv) (dBuv) Factor Factor Factor Strength (dBuV/m) Strength (dBuV/m)
(peak) (average) (dB/m)  (dB) (dB) (dBuV/m) (peak) (dBuV/m) (average)

(peak) (average)
Inband
5.266 H 104.1 91.8 33.6 -27.2 0.0 1105 N/A 98.2 N/A
Adjacent RB
5.350 H 49.5 37.8 33.9 -27.2 0.0 56.2 74.0 44.5 54.0
1.130 V 49.5 - 24.6 -32.4 0.0 41.7 74.0 - 54.0
1.198 \% 51.2 - 25.2 -32.3 0.0 44.1 74.0 - 54.0
1.265 \% 49.0 - 25.2 -32.1 0.0 42.1 68.2 - NRB
1.331 V 48.4 - 25.2 -31.9 0.0 41.7 74.0 - 54.0
6.016 H 39.2 - 29.8 -26.5 0.0 425 68.2 - NRB
6.048 H 40.2 - 29.8 -26.8 0.0 43.2 68.2 - NRB
6.313 H 46.6 - 30.0 -26.4 0.0 50.2 68.2 - NRB
10.519 H 50.9 - 335 -22.4 0.0 62.0 68.2 - NRB
15.782 V 46.6 34.1 37.2 -23.7 0.0 60.1 74.0 47.6 54.0

Note: OB means “operation band” (5250-5350MHz).
NRB means “non restricted band”: The limit of FCC Part 15.407(b)(1),(2) and RSS-210

6.2.2(qL)(1),(ii) apply.
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Table 7-2-3. EUT: M/T 2373-92U, s/n ZZ-00129, Ch.64(5320MHz) TX mode 24Mbps
Frequency Polarity Measured Measured Antenna Corr.  Falloff Field FCCLimit Field FCCLimit
(GH2) (HNV)  (dBuV) (dBuv) Factor Factor Factor Strength (dBuV/m) Strength (dBuV/m)
(peak) (average) (dB/m)  (dB) (dB) (dBuV/m) (peak) (dBuV/m) (average)

(peak) (average)
Inband
5.326 H 101.0 89.9 337 -27.3 0.0 107.4 N/A 96.3 N/A
Adjacent RB
5.350 H 60.0 445 33.9 -27.2 0.0 66.7 74.0 51.2 54.0
1.130 Vv 50.6 - 24.6 -324 0.0 42.8 74.0 - 54.0
1.198 Vv 52.9 - 25.2 -32.3 0.0 45.8 74.0 - 54.0
1.265 Vv 49.7 - 25.2 -32.1 0.0 42.8 68.2 - NRB
1.331 Vv 46.9 - 25.2 -31.9 0.0 40.2 74.0 - 54.0
6.016 H 38.8 - 29.8 -26.5 0.0 421 68.2 - NRB
6.048 H 39.9 - 29.8 -26.8 0.0 42.9 68.2 - NRB
6.385 Vv 43.0 - 29.9 -26.6 0.0 46.3 68.2 - NRB
10.637 H 47.9 32.8 335 -22.3 0.0 59.1 74.0 44.0 54.0
15.960 \Y 39.8 - 37.2 -23.6 0.0 53.4 74.0 - 54.0

*Note: OB means “operation band” (5250-5350MHz).
NRB means “non restricted band”: The limit of FCC Part 15.407(b)(1),(2) and RSS-210

6.2.2(q1)(1),(ii) apply.

Table 7-2-4 EUT: M/T 2373-92U, s/n ZZ-00129, Ch.52(5260MHz) RX mode
Frequency Polarity Measured Measured Antenna  Corr.  Falloff Field FCCLimit Field FCCLimit
(GH2) (HNV)  (dBuVv) (dBuv) Factor Factor Factor Strength (dBuV/m) Strength (dBuV/m)
(peak) (average) (dB/m)  (dB)  (dB) (dBuV/m) (peak) (dBuV/m) (average)

(peak) (average)
1.130 \% 49.6 - 24.6 -32.4 0.0 41.8 74.0 - 54.0
1.198 \% 51.0 - 25.2 -32.3 0.0 439 74.0 - 54.0
1.265 \% 49.8 - 25.2 -32.1 0.0 429 68.2 - NRB
1.331 Vv 48.4 - 25.2 -31.9 0.0 41.7 74.0 - 54.0

Note: NRB means “non restricted band”: The limit of FCC Part 15.407(b)(1),(2) and RSS-210
6.2.2(qlL)(1),(ii) apply.
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7.6 Measurement plots of adjacent restricted band

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
é’ Ref Lvl 99. 45 dByV VBW 1 Mz
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Dat e: 6. DEC. 2002 17:57: 49

Plot 7-1-1 5180MHz TX mode (Peak)
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f/’ Marker 1 [T1] RBW 1 Mz RF Att 20 dB
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117 dByV 5.17669339 GHz SWI 25 s Uni t dByV
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Plot 7-1-2 5180MHz TX mode (Average)
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f/’ Marker 1 [T1] RBW 1 Mz RF Att 20 dB
é’ Ref Lvl 104. 10 dByV VBW 1 MHz
117 dByV 5.26581162 GHz SWI 5 ns Uni t dByV
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Plot 7-2-1 5260MHz TX mode (Peak)
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¢/> Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Plot 7-2-2 5260MHz TX mode (Average)

Prepared by T. Asano 46/48



FCC Test Report (Class Il), FCC ID: ANO20030400LEG Document Number: FCC 19-0245-0

é/, Mar ker 1 [T1] RBW 1 Mz RF Att 20 dB
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Plot 7-3-1 5320MHz TX mode (Peak)

Prepared by T. Asano 47/48



FCC Test Report (Class Il), FCC ID: ANO20030400LEG Document Number: FCC 19-0245-0

¢/> Mar ker 1 [T1] RBW 1 Mz RF At t 20 dB
é’ Ref Lvl 89. 87 dByV VBW 10 Hz
117 dByV 5.32651303 Gz SWIr 25 s Uni t dByV
Y1 |[T1] 89./87 dBY\
110
5. 32651303 GHz
V2| T1] 44.149 dByV
100 5 35000000 GHz
1
—Y
90 —
I N1
1VAX 1MA
80 2AP
70 \
60 / \
50 / \
/ \>
20 \/// \’\
._"—'_'_F’/
30
F2
ol=FL
Center 5.32 Gz 10 MHz/ Span 100 MHz
Dat e: 6. DEC. 2002 18:12: 14

Plot 7-3-2 5320MHz TX mode (Average)

Prepared by T. Asano 48/48



