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1. Executive Summary

This test report documents the measurements performed on the WLAN 6220 Access Point Unit
as part of aOrigina Equipment FCC and Industry Canada application.

The FCCID and Industry Canada certification number for this equipment are the following:
- FCCID: SM4-WCAP6220APU
- 1C: 5340A-6220APU

On the basis of measurements performed in October and November 2004, the WLAN 6220
Access Point Unit is verified to be compliant with FCC Part 15 and Industry Canada RSS-210
requirements. The test dataincluded in this report apply to the product titled above manufactured
by MTI Co., Ltd. A detalled summary of compliance resultsisfound in Table 2-1.
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2. Compliance Summary

This section summarizes dl the measurements performed on WLAN 6220 Access Point Unit and
its compliance to FCC Part 15 and Industry Canada RSS-210.

Table 2-1: Compliance Results Summary

Product Summary
Product Name: WLAN 6220 Access Point Project Manager: Real Perriard
Unit
Product Code: 6220 Measurements by : D. Lalonde
Product Status: GA Date: Oct. 29 to Nov. 12, 2004
Test Cases
Performed | Description Specification Test Results | Notes
Pass Fail
FCC Part 15.247 b) 3)
| RF Power | O
RSS-210 6.2.2 0) b)
[ ] 6 dB Bandwidth FCC Part 15.247 a) 2) | O
Peak Power Spectral FCC Part 15.247 d)
u Densit m 0O
ensity RSS-210 6.2.2 0) b)
Conducted Spurious FCC Part 15.247 c)
u Emissions u o
RSS-210 6.2.2 0) el)
Field Strength of Spurious | FCC Part 15.247 ¢)
= Emissions = O
Receiver Spurious RSS-210 7.3
u Emissions = O
AC Mains Conducted FCC 2.1047 The equipment does not
O Emissions RSS-210 6.6 & 7.4 O O | connectto public AC Mains
FCC 1.1310
[ | RF Exposure | | O
RSS-210 14.
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3. Equipment Under Test (EUT)

3.1 Product Functional Description

The product trade name of the unit tested was “WLAN 6220 Access Point Unit”.

The Wirdless LAN Cable Access Point 6220 is an outdoor hardened, strand-mountable access
point solution designed to extend the reach of cable operators hybrid fiber coax network utilizing
wireless technologies from exigting rights of way. This solution from Nortel Networks provides
cable operators a fast, low-cog dternative for ddlivering service to new customers by diminating
the time, permitting, and construction costs associated with extending aerid or buried drops.

Figure 3-1 shows pictures of the tested product.

Figure 3-1 Product Description

Top

l gy /Back

5 i

Left Side g A Right Side

Front 1'

Bottom

3.2 Manufacturer Information

Company Name MTI Co., Ltd
Mailing Address 166-10 Karak-Dong, Songpa-ku, Seoul, Korea, 138-810
Product Name WLAN 6220 Access Point Unit
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3.3 Transmitter Specifications
Table 3-1 lists the specifications of the transmitter under test.

Table 3-1: Transmitter Specifications

Transmitter Specifications | Values

Tx power 12.4 dBm

Tx frequency 2400 to 2483.5 MHz
Modulation IEEE 802.11 b

Antenna gain Panel Antenna (NTA.2407): 14 +/- 1 dBi
Bi-directional Antenna (NTA.2412): 9 dBi (peak)

Omni directional Antenna (NTA.2400): 7 dBi (typical)

3.4 System Components
The system tested consigts of the following units, as shown in Table 3-2.

Table 3-2: EUT Components

Component Model Serial Number
WLAN Access Point Unit 6220 APU NNTMDMO000002
3.5 EUT Interfaces and Cables
The system contained the following interfaces, as shown in Table 3-3:
Table 3-3: System Cables
Interface Type EUT Connection Description Type Length Qty
Power and data Coaxial port RG-6 Coaxial, 75 0ohms | 15m 1

3.6 Support Equipment
The support equipment used for operation and monitoring of the EUT isdescribed in Table 3-4.

Table 3-4: Support Equipment

Description Manufacturer Model Number
Server Multimedia Computer System | MC-2001
CMTS Cisco MAS-uBR 7223
Power Inserter ST CA-1000

HFC power supply Power Max AX-1000TV
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3.7 System Set-up and Test Configurations
The system configuration used for dl test casesis presented in Figure 3-2.

Figure 3-2: EUT Configuration

Coaxia
Cable
APU
80 Wood tabl
cm Ground
plane

Power inserter
(_,

CMTS

HFC
Power

Supply

A photograph of the test setup used in thistest report is presented in Appendix B: Test Set-up
Photographs, on page 36.

3.8 System Modifications
No modifications were required to pass the requirements.
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4. General Test Conditions

4.1 Test Facility

Radiated emissions testing was performed in a 3-meter Ambient Free Chamber (AFC) located at
the Electronics Test Centre MPB Technologies Inc., 302 Legget Drive, Kanata, Ontario, Canada.
The AFC congdis of a shielded room lined with ferrite tiles and RF absorbing materid.

These test facilities are approved and registered by Industry Canada and the FCC.

4.2 Measurement Instrumentation

The measurement instrumentation conformsto ANS C63.2 [5] and CISPR 16 [6]. Cdlibration of
the measurement ingrumentation is maintained in accordance with the supplier's
recommendations, or as necessary to ensure its accuracy.
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5. Detailed Test Results

5.1 RF Power

5.1.1 Test Specification
The system was tested to the requirementslisted in Table 5-1:

Table 5-1: RF Power Requirements

Requirement Part / Section
FCC 15.247 b) 3)
RSS-210 6.2.20) b)

5.1.1.1 Limits

The system was tested to the rated power of the EUT, listed in Table 5-2. In the case where
transmitting antennas of directiona gain greeter than 6 dBi were used, the pesk output power
from the intentiona radiator was reduced below 1W by the amount in dB that the directiond gain
of the antenna exceeded 6 dBi.

Table 5-2: RF Power Limit

Antenna Power Reduction Because | Power Limit
of Antenna Directional
Gain

Panel Antenna 30dBm - (15-6) dB 21 dBm

(NTA.2407): 14 +/- 1 dBi

Bi-directional Antenna 30dBm-(9-6)dB 27 dBm
(NTA.2412): 9 dBi (peak)

Omni directional Antenna 30dBm - (7-6)dB 29 dBm
(NTA.2400): 7 dBi (typical)

The value used for the RF power limit is21 dBm.

5.1.2 Test Facility Information

L ocation: Solectron Technica Centre Lab 1
Date tested: October 29, 2004
Tested by: Denis Laonde

5.1.3 Test Procedure
The RF output of the APU was connected to a power meter.
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The RF signd was st at both extremities and in the middle of the frequency band. The power
measurement was repeated for dl the bit rate capabilities of the equipment.

5.1.4 Test Results
Tes resultsare shown in Table 5-3.

Table 5-3: RF Power Levels

Channel (MHz) RF Power at | RF Power at [ RF Power at [ RF Power
1 Mbps 2 Mbps 5.5 Mbps at 11
(dBm) (dBm) (dBm) Mbps
(dBm)
2412 (channel 1) 12.0 11.2 10.2 9.7
2437 (channel 6) 12.2 114 104 9.9
2462 (channel 11) 12.3 115 10.5 10.0

5.1.5 Test Conclusion
The test results met the requirement.

5.1.6 Test Equipment List

Table 5-4: Test Equipment used for RF Power

Category Manufacture Model Number | Serial Cal. Due
Number

Power meter Anritsu M2438A SSG012588 27 April 2005

Power sensor Anritsu M2424A SSG012587 27 April 2005

The measurement instrumentation conformsto ANSI C63.2[5] and CISPR 16 [6].Calibration of
the measurement instrumentation is maintained in accordance with the supplier's
recommendations, or as necessary to ensure its accuracy.

5.2 6 dB Bandwidth

5.2.1 Test Specification
The system occupied bandwidth was evauated according to the specifications listed in Table 5-5:

Table 5-5: Occupied Bandwidth

Requirement Part / Section

FCC 15.247 a) 2)
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5.2.2 Test Facility Information

L ocation: Solectron Technica Centre Lab 1
Datetested: October 29, 2004

Tested by: DenisLaonde

5.2.3 Limits

The system was tested to the requirement listed in Table 5-6.

Table 5-6: 6 dB Occupied Bandwidth Limit

6 dB Occupied
Bandwidth Limit

> 500 kHz

5.2.4 Test Procedure

Three occupied bandwidth measurements were performed at channd 1, 6, and 11. The bit rate
used for the occupied bandwidth was 11 Mbps.

For dl of these measurements, the RF port output was connected to the spectrum analyzer
through a RF cable.

5.2.5 Test Results
Table 5-7 lists the occupied bandwidth calculated and measured:

Table 5-7: Occupied Bandwidth Values

Channel Bandwidth (MHz) Reference

1 10.5 Figure 7-2
6 10.3 Figure 7-3
11 10.2 Figure 7-4

5.2.6 Test Conclusion
The test results met the requirement.
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5.2.7 Test Equipment List

Table 5-8: Test Equipment used for 6 dB Occupied Bandwidth

Category Manufacture Model Description Serial Cal. Due
Number
Spectrum analyzer HP 8564E 40 GHz 3835A01346 | 28/04/2005

The measurement instrumentation conformsto ANS C63.2[5]. Cdlibration of the measurement
ingrumentation is maintained in accordance with the supplier's recommendations, or as necessary
to ensure its accuracy.

5.3 Peak Power Spectral Density

5.3.1 Test Specification
The system was tested to the limits of the requirementslisted in Table 5-9:

Table 5-9: Emission Mask Requirement

Requirement Part / Section

FCC 15.247 a) 2)

5.3.1.1 Limits
The specificaion levelsin Table 5-10 were used.

Table 5-10: Peak Power Spectral Density Limits

Peak Power Spectral Density
Limits

8 dBmin any 3 kHz

5.3.2 Test Facility Information

L ocation: Solectron Technica Centre Lab 1
Datetested: October 29, 2004
Tested by: DenisLaonde

5.3.3 Test Procedure

Peak power spectral density measurements were performed on channel 1, 6, and 11 for al 4 bit
rates (1, 2, 5.5 and 11 Mbps).
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For dl of these measurements, the EUT RF output was connected to the spectrum anayzer
through a cdlibrated RF cable.

5.3.4 Test Results
Table 5-11 ligs the highest emissions measured:

Table 5-11: Peak Power Spectral Density Results

Channel Bit rate PSD (dBm) Reference
(Mbps)

1 1 -5.0 Figure 7-5
2 -8.2 Figure 7-6

55 -8.7 Figure 7-7

11 -13.0 Figure 7-8

6 1 -6.5 Figure 7-9
2 -10.2 Figure 7-10

55 -8.3 Figure 7-11

11 -12.2 Figure 7-12

11 1 -1.8 Figure 7-13
2 -3.3 Figure 7-14

55 -10.5 Figure 7-15

11 -11.2 Figure 7-16

5.3.5 Test Conclusion
The test results met the requirement.

5.3.6 Test Equipment List

Table 5-12: Test Equipment used for Peak Power Spectral Density

Category Manufacture Model Description Serial Cal. Due
Number
Spectrum analyzer HP 8564E 40 GHz 3835A01346 | 28/04/2005

The measurement instrumentation conformsto ANS| C63.2[5]. Cdlibration of the measurement
ingrumentation is maintained in accordance with the supplier's recommendations, or as necessary
to ensure its accuracy.
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5.4 Conducted Spurious Emissions

5.4.1 Test Specification
The system was tested to the limits of the requirementslisted in Table 5-13:

Table 5-13: Conducted Spurious Emissions Requirement

Requirement Part / Section
FCC 15 15.247 c)
RSS-210 6.2.2 0) el)

5.4.1.1 Limits
The following specification levels are gpplicable to this test:

Table 5-14: Conducted Spurious Emission Limit

Frequency Range (MHz) Limit (dBc)

0to 24620 -20 dBc in any 100 kHz

5.4.2 Table 5-15Test Facility Information

L ocation: Solectron Technica CentreLab 1
Date tested: October 29, 2004
Tested by: DenisLaonde

5.4.3 Test Procedure

Conducted spurious emissions were measured at channe 1, 6, and 11. The measurement was
performed while the bit rate was set to 1 Mbps to maximize the level of transmitter harmonics.

The EUT output was connected to the spectrum analyzer through a calibrated RF cable.

5.4.4 Test Results
Thetest result are shown in Table 5-16.
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Table 5-16: Conducted Spurious Emissions

Channel (MHz) Results Reference

2412 (channel 1) -47.8 dBc at 290 MHz Figure 7-17 & Figure
-37.5 dBc at 2398.08 MHz 7-18

2437 (channel 6) -47.0 dBc at 290 MHz Figure 7-19

2462 (channel 11) -49.0 dBc at 290 MHz Figure 7-20 & Figure
-63.5 dBc at 2488.17MHz 721

5.45 Test Conclusion
The test results met the requirement.

5.4.6 Test Equipment List

Table 5-17: Test Equipment used for Conducted Spurious Emissions

Category Manufacture Model Number Description Serial Cal. Due
Number
Spectrum analyzer HP 8564E 40 GHz 3835A01346 | 28/04/2005

The measurement instrumentation conformsto ANS C63.2[5] and CISPR 16 [6]. Cdibration of
the measurement insrumentation is maintained in accordance with the supplier's
recommendations, or as necessary to ensure its accuracy.

5.5 Field Strength of Spurious Emissions

5.5.1 Test Specification
The system was tested to the limits of the following requirements:

Table 5-18: Emission Mask Requirement

Requirement Part / Section

FCC Part 15 15.247 c)

5.5.1.1 Limits
The following specification levels are worgt-case limits taken from al test specifications.

The master of this document is stored on an electronic database and is “write-protected” and may be altered only by authorized persons at GMAC Engineering Inc.. Viewing of
the master document electronically ensures access to the current issue. Any hard copies must be regarded as uncontrolled copies.

Release date: November 24, 2004 Page 21 of 76



Certification Report for WLAN 6220 Access Point Unit ﬂ SOLBCTROR
FCC Part 15 & Industry Canada RSS-210 R KP000923-CR-RAD-03-01

Table 5-19: Field Strength of Spurious Emissions Limit

Restricted Bands as per Radiat.ed - Radjat_ed -
FCC Part 15.205 Emissions Limit at Emissions Limit at
10 m, AVG 10 m, Peak
detection (dBuV/m) | detection (dBuV/m)

37.5-38.25 MHz 29.5 49.5
73-74.6 MHz 29.5 49.5
74.8-75.2 MHz 29.5 49.5
108-121.94 MHz 33.1 53.1
123-138 MHz 33.1 53.1
149.9-150.05 MHz 33.1 53.1
156.7-156.9 MHz 33.1 53.1
156.52475-156.52525 MHz 33.1 53.1
162.0125-167.17 MHz 33.1 53.1
167.72-173.2 MHz 33.1 53.1
240-285 MHz 35.6 55.6
322-335.4 MHz 35.6 55.6
399.9-410 MHz 35.6 55.6
608-614 MHz 35.6 55.6
960-1240 MHz 43.5 63.5
1300-1427 MHz 43.5 63.5
1435-1626.5 MHz 43.5 63.5
1645.5-1646.5 MHz 43.5 63.5
1660-1710 MHz 43.5 63.5
1718.8-1722.2 MHz 43.5 63.5
2200-2300 MHz 43.5 63.5
2310-2390 MHz 43.5 63.5
2483.5-2500 MHz 43.5 63.5
2655-2900 MHz 43.5 63.5
3260-3267 MHz 43.5 63.5
3332-3339 MHz 43.5 63.5
3345.8-3358 MHz 43.5 63.5
3600-4400 MHz 43.5 63.5
4.5-5.15 GHz 43.5 63.5
5.35-5.46 GHz 43.5 63.5
7.25-7.75 GHz 43.5 63.5
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Restricted Bands as per Radiated Radiated

FCC Part 15.205 Emissions Limit at Emissions Limit at
10 m, AVG 10 m, Peak
detection (dBuV/m) | detection (dBuV/m)

8.025-8.5 GHz 43.5 63.5

9.0-9.2 GHz 43.5 63.5

9.3-9.5 GHz 43.5 63.5

10.6-12.7 GHz 43.5 63.5

13.25-13.4 GHz 43.5 63.5

14.47-14.5 GHz 43.5 63.5

15.35-16.2 GHz 435 63.5

17.7-21.4 GHz 435 63.5

22.01-23.12 GHz 435 63.5

23.6—24.0 GHz 435 63.5

5.5.2 Test Facility Information

L ocation: Electronic Test Centre, MPB Technologies
Datetested: November 4 to November 9, 2004
Tested by: S. Drysdade

5.5.3 Test Procedure
The test was performed as per the relevant Test procedures: ANSI C63.4-2003 [4].

The sysem was tested in the following manner:

The EUT was placed on a80 cm high wooden table which was set on aturntableingde
the AFC and it was configured asin norma operation. The cable routed up to a2 m high
wooden rack and then routed outside of the AFC where the EUTSs support equipment was
ingaled. The system was grounded in accordance with its norma ingalation
specifications. No additiona grounding connections are alowed.
For tests between:
30 MHz and 1 GHz, a broadband bilog antenna was placed at a3 m distance;
1 GHz and 2 GHz, a horn antenna, LNA, and a1 GHz to 2 GHz band passfilter were
placed at a3 m distance.
2 GHz and 3 GHz, ahorn antenna, LNA (with 20 dB attenuator in front of it) were
placed at a3 m distance.
3 GHz and 12.5 GHz, ahorn antenna, LNA, and a 3 GHz high passfilter were placed
at a3 mdistance.
12.5 GHz and 26.5 GHz, ahorn antennaand aLNA were placed at a1 m distance.

The master of this document is stored on an electronic database and is “write-protected” and may be altered only by authorized persons at GMAC Engineering Inc.. Viewing of
the master document electronically ensures access to the current issue. Any hard copies must be regarded as uncontrolled copies.

Release date: November 24, 2004 Page 23 of 76



Certification Report for WLAN 6220 Access Point Unit ﬂ SOLBCTROR
FCC Part 15 & Industry Canada RSS-210 R KP000923-CR-RAD-03-01

Between 30 MHz and 12.5 GHz, a pre-scan was performed to find emissions
(frequencies) requiring detail measurement. The pre-scan was performed by rotating the
system 360 degrees while recording al emissions (frequency and amplitude). This
procedure was repeated for antenna heights of 1 to 4 meters, in steps of 1 meter, and for
horizonta and verticd polarizations of the recaiving antenna.

Between 12.5 GHz 25 GHz, a pre-scan was performed to find emissions (frequencies)
requiring detail measurement. The pre-scan was performed by rotating the system 360
degrees while recording al emissions (frequency and amplitude) at a antenna height of 1
meter. This procedure was repeeted for horizontal and vertica polarizations of the
recelving antenna. The search of emissonsin this frequency range <o included the
manua sweeping of the test antenna around a 1 meter sphere that surrounds the EUT.

Prescan optimization was performed based on the pre-scan data. All frequencies, having
emisson levelswithin 10 dB of the specification(s) limits, were optimized. For each such
frequency, the EUT was rotated in azimuth over 360 degrees and the direction of

maximum emisson was noted. Antenna height was then varied from 1 to 4 meters & this
azimuth to obtain maximum emissons. Then the maximum level measured was recorded.

The frequency range investigated was 30 MHz to 26 GHz.
Between 30 MHz and 1 GHz, a resolution bandwidth of 120 kHz was used.
Above 1 GHz, a1 MHz resolution bandwidth and 3 kHz video bandwidth were used.

The measurements were performed while the radio transmitted a 1 Mbps signal to maximize the
level of transmitter harmonics. All test were repeated for operation on channd 1, 6, and 11.

Theradiated emissons of dl 3 antennatypes (NTA.2407, NTA.2412, and NTA.2400) were
compared. The radiated emissions shown in the test report are the highest that were observed.
They were observed while the NTA.2407 pand antenna (14 +/-1 dBi gain) wasingdled

Pots of the 30 MHz to 26 GHz prescan measurements are shown in Appendix F: Fied Sirength
of Spurious Emissons Flots (Figure 7-22 to Figure 7-45).

5.5.4 Test Results
Table 5-20 to Table 5-23 ligt the highest emissons measured:
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Table 5-20: E-field Radiated Emissions with Average Detector Test Results #1

Parameter Unit Channel Channel Channel Channel Channel Channel
1 1 1 6 6 6
Frequency (MHz) 2390 2483.5 2709.74 2390 2483.5 2723.55
Azimuth (deg) 19 19 336 21 21 343
Height (cm) 106 106 119 110 110 116
Polarization Vert. Vert. Vert. Vert. Vert. Vert.
Meter Reading (dBnv) 35.6 35.3 36.6 35.5 35.4 37.4
Detector (Pk,QP,Av) Av Av Av Av Av Av
Gain / Loss Factor (dB) -22.7 -22.1 -20.9 -22.7 -22.1 -20.9
Transducer Factor (dB) 30.3 30.6 311 30.3 30.6 311
Level (dBmv/m) 43.2 43.8 46.8 431 43.9 47.7
Margin to FCC Part 15 (dB) 10.8 10.2 7.2 10.9 10.1 6.3

Table 5-21: E-field Radiated Emissions with Average Detector Test Results #2

Parameter Unit Channel Channel
11 11
Frequency (MHz) 2390 2483.5
Azimuth (deg) 66 281
Height (cm) 358 365
Polarization Vert. Vert.
Meter Reading (dBnmv) 38.2 38.1
Detector (Pk,QP.Av) Av Av
Gain/ Loss Factor (dB) -22.7 -22.1
Transducer Factor (dB) 30.3 30.6
Level (dBmv/m) 45.8 46.6
Margin to FCC Part 15 (dB) 8.2 74
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Table 5-22: E-field Radiated Emissions with Peak Detector Test Results #1

Parameter Unit Channel Channel Channel Channel Channel Channel
1 1 1 6 6 6
Frequency (MHz) 2390 2483.5 2709.74 2390 2483.5 2723.55
Azimuth (deg) 19 19 336 21 21 343
Height (cm) 106 106 119 110 110 116
Polarization Vert. Vert. Vert. Vert. Vert. Vert.
Meter Reading (dBnV) 50.0 48.4 49.9 49.3 48.9 50.5
Detector (Pk,QP.Av) Pk Pk Pk Pk Pk Pk
Gain/ Loss Factor (dB) -22.7 -22.1 -20.9 -22.7 -22.1 -20.9
Transducer Factor (dB) 30.3 30.6 311 30.3 30.6 311
Level (dBmV/m) 57.6 56.9 60.1 56.9 57.4 60.8
Margin to FCC Part 15 | (dB) 16.4 17.1 13.9 17.1 16.6 13.2

Table 5-23: E-field Radiated Emissions with Peak Detector Test Results #2

Parameter Unit Channel Channel
11 11
Frequency (MHz) 2390 24835
Azimuth (deg) 66 281
Height (cm) 358 365
Polarization Vert. Vert.
Meter Reading (dBnV) 48.5 52.0
Detector (Pk,QP.Av) Pk Pk
Gain/ Loss Factor (dB) -22.7 -22.1
Transducer Factor (dB) 30.3 30.6
Level (dBmv/m) 56.1 60.5
Margin to FCC Part 15 (dB) 17.9 135

5.5.5 Calculation of the Compliance Margin

The following illustrates the manner in which the compliance margin is cdculated in the “E-fidd
Radiated Emissons Test Results’ table(s) from Section 5.5.4 above.

Therows in these tables are defined as follows:

Meter Reading (dBnV) =  Voltage measured using the spectrum andyzer with quas-

peak adapter
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Gain/Loss Factor (dB) = Cumulative gain or loss of pre-amplifier and cables used in the

measurement path (a negative vaue indicates gain)
Antenna factor

Corrected value or field strength, i.e., the parameter of interest
that is compared to the limit

Leve with respect to the appropriate limit (a postive Margin
indicates that the L evel is beow the limit and thet the
measurement isa PASS)

Transducer Factor (dB) =
Level (dBnv/m) =

Margin (dB) =

Thevduesin the L evel row are cdculated as follows:

Level = Meter Reading + Gain/Loss Factor + Transducer Factor

Thevduesinthe Margin row are caculated as follows:

Margin = Limit — L evel

5.5.6 Test Conclusion
The test results met the requirement.

5.5.7 Test Equipment List

Table 5-24: Test Equipment used for Field Strength of Spurious Emissions

Description Manufacture Model Asset Cal. Due
Number

Spectrum Analyzer HP 8566B 2747A05484 | 23-Jul-05

Quasi-Peak Adapter | HP 85650A 2811A01123 | 20-Jul-05

Bilog Antenna Antenna LPB 2520A 5078 Aug-05
Research

Ridged Horn .

Antenna Electro Metrics RGA-60 2966 23-Dec-04

LNA (10kHz1020 | £1c ppg 2316 19-Jul-05

GHz)

20 dB attenuator Tenuline 8343-200 291 31-Dec-04

12 Gz Band Pass | 5 8430A SSG012120 | 13-Oct-05

3 GHzHighPass | yicro Gircuits | H3G02061 SSG012728 | 31-Aug-05

Horn Antenna (18 -

26.5 GHz) Emco 3160-09 SSG012292 | 29-Dec-04

Pre-Amplifier Narda DBS DB95-0040R SSG012296 | 29-Dec-04
Microwave
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Description Manufacture Model Asset Cal. Due
Number
Spectrum Analyzer- | 8564E SSG012069 | 28-Apr-05
portable

The measurement indrumentation conformsto ANSI C63.2[5] and CISPR 16 [6]. Cdibration of
the measurement instrumentation is maintained in accordance with the supplier's
recommendations, or as necessary to ensure its accuracy.

5.6 Receiver Spurious Emissions

5.6.1 Test Specification
The system was tested to the limits of the following requirements:

Table 5-25: Emission Mask Requirement

Requirement Part / Section

RSS-210 7.3

5.6.1.1 Limits
The following specification levels are worst-case limits taken from dl test specifications.

Table 5-26: Table 5-27: Field Strength of Receiver Spurious Emissions Limit

Frequency (MHz) RSS 210 Table 3
requirement
(dBuV/m)

30-388 40

88 —-216 43.5

216 — 960 46

960 - 1610 54.0

1610 - 12310 60.0

5.6.2 Test Facility Information

L ocation: Electronic Test Centre, MPB Technologies
Date tested: November 4 to 9, 2004
Tested by: Dan Zanette
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5.6.3 Test Procedure
The test was performed as per the relevant Test procedures: ANSI C63.4-2003 [4].

The system was tested in the following manner:

The EUT was placed on a80 cm high wooden table which was set on aturntableingde
the AFC and it was configured asin norma operation. The cable routed up to a2 m high
wooden rack and then routed outside of the AFC where the EUT's support equipment was
ingtaled. The system was grounded in accordance with its normal ingtalation
specifications. No additiona grounding connections were indtalled.
For tests between:

30 MHz and 1 GHz, a broadband bilog antennawas placed a a3 m distance;

1 GHz and 12.5 GHz, ahorn antenna and a LNA were placed at a 3 m distance.

A pre-scan was performed to find emissions (frequencies) requiring detail measuremen.
The pre-scan (using a peak detector) was performed by rotating the system 360 degrees
while recording al emissons (frequency and amplitude). This procedure was repeated for
antenna heights of 1 to 4 meters, in steps of 1 meter, and for horizontal and vertical
polarizations of the receiving antenna.

Prescan optimization was performed based on the pre-scan data. All frequencies, having
emisson levels within 10 dB of the specification(s) limits, were optimized. For each such
frequency, the EUT was rotated in azimuth over 360 degrees and the direction of
maximum emission was noted. Antenna height was then varied from 1 to 4 meters a this
azimuth to obtain maximum emissions. The procedure was repested for both horizonta
and verticd polarizations of the seerch antenna. Then the maximum level measured was
recorded.

The frequency range investigated was 30 MHz to 12.5 GHz.
Between 30 MHz and 1 GHz, a resolution bandwidth of 120 kHz was used.
Above 1 GHz, a1 MHz resolution bandwidth and 3 kHz video bandwidth were used.

The measurements were performed while the radio was setup in receive/standby mode. The pand
antenna (14 dBi gain) was used because it is the antenna with the highest gain.

Plots of the 30 MHz to 12.5 GHz prescan measurements are shown in Appendix F: Fidd Strength
of Spurious Emissions Plots (Figure 7-46 to Figure 7-49).

5.6.4 Test Results
Table 5-28 ligs the highest emissons measured:
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Table 5-28: E-field Radiated Emissions Test Results (30-1000 MHz, average detection)

Parameter Unit Emission | Emission [ Emission
1 2 S
Frequency (MH2) 873.884 | 929.366 | 929.366
Azimuth (deg) 278 155 25
Height (cm) 400 100 200
Polarization Horz Horz Vern
Meter Reading (dBmv) 31.5 325 31.7
Detector (Pk,QP.Av) | Pk Pk Pk
Gain/ Loss Factor (dB) -23.1 -22.6 -22.6
Transducer Factor (dB) 21.6 21.9 22.6
Level (dBnv/m) 30 31.7 31.7
Margin to FCC Part 15 (dB) 16.0 14.3 14.3

5.6.5 Calculation of the Compliance Margin

The fallowing illugtrates the manner in which the compliance margin is cdculated in the “E-fidd

Radiated Emissons Test Results’ table(s) from Section 5.6.4 above.

The rows in these tables are defined as follows:

Meter Reading (dBnV) =
peak adapter

Gain/Loss Factor (dB) =

Voltage measured using the spectrum andyzer with quas-

Cumulative gain or loss of pre-amplifier and cables used in the

measurement path (a negative vaue indicates gain)

Transducer Factor (dB) =
Level (dBnv/m) =

Antemafactor

that is compared to the limit
Margin (dB) =

measurement isa PASS)
Thevduesin the L evel row are cdculated as follows:

Level = Meter Reading + Gain/L oss Factor + Transducer Factor

Thevduesinthe Margin row are cdculated as follows:
Margin = Limit — L evel

5.6.6 Test Conclusion
The test results met the requirement.

Corrected value or field strength, i.e., the parameter of interest

Leve with respect to the appropriate limit (a postive Margin
indicates that the L evel isbeow the limit and thet the
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5.6.7 Test Equipment List

Table 5-29: Test Equipment used for Field Strength of Spurious Emissions

Description Manufacture Model Asset Cal. Due
Number

Spectrum Analyzer HP 8566B 2747A05484 | 23-Jul-05
Quasi-Peak Adapter | HP 85650A 2811A01123 | 20-Jul-05

. Antenna
Bilog Antenna Research LPB 2520A 5078 Aug-05
Ridged Horn Electro Metrics RGA-60 2966 23-Dec-04
Antenna
LNA (L0kHz 1020 | E7c vpg 2316 19-Jul-05

GHz)

The measurement instrumentation conforms to ANSI C63.2[5] and CISPR 16 [6]. Cdibration of
the measurement instrumentation is maintained in accordance with the supplier's
recommendations, or as necessary to ensure its accuracy.

5.7 RF Exposure

5.7.1 Test Specification
The system was tested to the limits of the following requirement:

Table 5-30: RF Exposure Requirement

Requirement Part / Section
FCC Part 1 1.1310
RSS-210 14.

RSS-210 makes reference to the RSS-102 [17] requirements.

5.7.1.1 Limits
The pecification levels arelisted in Table 5-31.

Table 5-31: RF Exposure Limit

Frequency Range FCC and Industry

(MHz) Canada General
Exposure Limit
(mW/cm?)

2412 to 2462 1.0

5.7.2 RF Exposure Evaluation
Table 5-31 and Table 5-32 demondtrate the results of RF exposure calculations.
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Table 5-32: EIRP Calculations

Peak Power Antenna gain EIRP (W)
(W)
NTA2412 NTA2407 NTA2400 NTA2412 NTA2407 NTA2400
antenna antenna antenna antenna antenna antenna
0.0174 31.6 7.9 5 0.54 0.13 0.09
(12.3 dBm) (15 dBi) (9 dBi) (7 dBi) (27.3dBm) | (21.3dBm) | (19.3 dBm)
Table 5-33: RF Exposure Evaluation
Power Density at 20 cm (mW/cmZ) FCC and
Industry
Canada RF
NTA2412 NTA2407 NTA2400 Exposure
antenna antenna antenna limit
(mW/cm?
0.11 0.026 0.018 1

The power dengity was cdculated using the following equation.
S=(PxG)/(4xpi x )

where: S = power density (in gppropriate units, e.g. mW/cnr)

P = power input to the antenna (in gppropriate units, e.g., mM\W)

G = power gain of the antennain the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna (appropriate units, e.g., cm)

5.7.3 Evaluation Conclusion
The test results met the requirement.
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7. Appendices

7.1 Appendix A: Glossary
Included below are definitions and abbreviations of terms used in this document.

Term Definition

AC Alternating Current

AFC Ambient Free Chamber

AM Amplitude modulation

ANSI American National Standards Institute

AVG Average detector

CISPR Comité International Spécial Perturbation Radioélectrique (International Special
Committee on Radio Interference)

Class A Class A Limits for typical commercial establishments

Class B Class B Limits for typical domestic and residential establishments

dB Decibel

EMC Electromagnetic Compatibility

EMI Electromagnetic Interference

EN European Normative

EUT Equipment Under Test

FCC Federal Communications Commission, USA

GND Ground

IC Industry Canada

PA Broadband Power Amplifier

RBW Resolution Bandwidth

RF Radio-Frequency

RFI Radio-Frequency Interference

ScC Standards Council of Canada
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7.2 Appendix B: Test Set-up Photographs

Figure 7-1: WLAN 6220 Access Point Unit radiated emissions set-up
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7.3 Appendix C: 6 dB Bandwidth Plots
This appendix presents al occupied bandwidth plots for the test cases measured.

Figure 7-2: 6 dB Occupied Bandwidth, Channel 1, 11 Mbps
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Figure 7-3: 6 dB Occupied Bandwidth, Channel 6, 11 Mbps
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Figure 7-4: 6 dB Occupied Bandwidth, Channel 11, 11 Mbps
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7.4 Appendix D: Peak Power Spectral Density plots
This appendix presents al peak power spectra density plots for the test cases measured.

Figure 7-5: PSD, Channel 1, 1 Mbps
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Figure 7-6: PSD, Channel 1, 2 Mbps
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Figure 7-7: PSD, Channel 1, 5.5 Mbps
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Figure 7-8: PSD, Channel 1, 11 Mbps
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Figure 7-9: PSD, Channel 6, 1 Mbps
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Figure 7-10: PSD, Channel 6, 2 Mbps
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Figure 7-11: PSD, Channel 6, 5.5 Mbps
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Figure 7-12: PSD, Channel 6, 11 Mbps
ATTEM ZBdE MER —12Z. 17dEm
FL 1&8. @dEBEm 18d B~ 2. 43¥5AGHz
APU
channel 6
11 Mbps

. NWW% .

CEMTER Z2.437BBGH=z SPAM Z28. BBEMHz
¥REMW 3. BkH=z VBW 3. BkH=z SWP 5. 68zec

The master of this document is stored on an electronic database and is “write-protected” and may be altered only by authorized persons at GMAC Engineering Inc.. Viewing of
the master document electronically ensures access to the current issue. Any hard copies must be regarded as uncontrolled copies.

Page 42 of 76 Release date: November 24, 2004



ﬂk ST TR Certification Report for WLAN 6220 Access Point Unii

KP000923-CR-RAD-03-01 FCC Part 15 & Industry Canada RSS-210

Figure 7-13: PSD, Channel 11, 1 Mbps
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Figure 7-14: PSD, Channel 11, 2 Mbps
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Figure 7-15: PSD, Channel 11, 5.5 Mbps
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Figure 7-16: PSD, Channel 11, 11 Mbps
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7.5 Appendix E: Conducted Spurious Emissions Plots

Figure 7-17: Conducted Spurious Emissions Between 30 MHz and 25 GHz, Channel 1, 1 Mbps
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Figure 7-18: Conducted Spurious Emissions at 2400 MHz, Channel 1, 1 Mbps
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Figure 7-19: Conducted Spurious Emissions Between 30 MHz and 25 GHz, Channel 6, 1 Mbps
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Figure 7-20: Conducted Spurious Emissions Between 30 MHz and 25 GHz, Channel 11, 1 Mbps
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Figure 7-21: Conducted Spurious Emissions at 2483.5 MHz, Channel 11, 1 Mbps
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7.6 Appendix F: Field Strength of Spurious Emissions Plots
This appendix presents adl fied strength plots for the test cases measured.

Figure 7-22: Field Strength on Channel 1 (1 Mbps), 30 MHz to 1 GHz (Vertical Polarization)
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Figure 7-23: Field Strength on Channel 1 (1 Mbps), 30 MHz to 1 GHz (Horizontal Polarization)
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Figure 7-24: Field Strength on Channel 1 (1 Mbps), 1 GHz to 12.5 GHz (Vertical Polarization)
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Figure 7-25: Field Strength on Channel 1 (1 Mbps), 1 GHz to 12.5 GHz (Horizontal Polarization)
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Figure 7-26: Field Strength on Channel 1 (1 Mbps), 10GHz to 18 GHz (Vertical Polarization)
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Figure 7-27: Field Strength on Channel 1 (1 Mbps), 10 GHz to 18 GHz (Horizontal Polarization)
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Figure 7-28: Field Strength on Channel 1 (1 Mbps), 18 GHz to 26 GHz (Vertical Polarization)
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Figure 7-29: Field Strength on Channel 1 (1 Mbps), 18 GHz to 26 GHz (Horizontal Polarization)

| op UL~ EMC TEST SYSTEW 9 Nev 2DE4  1384:52
CFCC Im Closs A4 | Rediated Emissions ’
FCC 1m Closs B i 3985 Solectron
118 : FLOT 13 — Horizontol
’ ’ WLAN 6228 APU Tx CHI
160
5B
BEJE
'_‘ﬂ !
= 5
2 78
3 H
@ .
o H
68
50

The master of this document is stored on an electronic database and is “write-protected” and may be altered only by authorized persons at GMAC Engineering Inc.. Viewing of
the master document electronically ensures access to the current issue. Any hard copies must be regarded as uncontrolled copies.

Release date: November 24, 2004 Page 55 of 76



Certification Report for WLAN 6220 Access Point Unit # SOLECTRON
FCC Part 15 & Industry Canada RSS-210 T KP000923-CR-RAD-03-01

Figure 7-30: Field Strength on Channel 6 (1 Mbps), 30 MHz to 1 GHz (Vertical Polarization)
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Figure 7-31: Field Strength on Channel 6 (1 Mbps), 30 MHz to 1 GHz (Horizontal Polarization)
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Figure 7-32: Field Strength on Channel 6 (1 Mbps), 1 GHz to 12.5 GHz (Vertical Polarization)
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Figure 7-33: Field Strength on Channel 6 (1 Mbps), 1 GHz to 12.5 GHz (Horizontal Polarization)
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Figure 7-34: Field Strength on Channel 6 (1 Mbps), 10GHz to 18 GHz (Vertical Polarization)
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Figure 7-35: Field Strength on Channel 6 (1 Mbps), 10 GHz to 18 GHz (Horizontal Polarization)
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Figure 7-36: Field Strength on Channel 6 (1 Mbps), 18GHz to 26 GHz (Vertical Polarization)
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Figure 7-37: Field Strength on Channel 6 (1 Mbps), 18 GHz to 26 GHz (Horizontal Polarization)
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Figure 7-38: Field Strength on Channel 11 (1 Mbps), 30 MHz to 1 GHz (Vertical Polarization)
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Figure 7-39: Field Strength on Channel 11 (1 Mbps), 30 MHz to 1 GHz (Horizontal Polarization)
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Figure 7-40: Field Strength on Channel 11 (1 Mbps), 1 GHz to 12.5 GHz (Vertical Polarization)
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Figure 7-41: Field Strength on Channel 11 (1 Mbps), 1 GHz to 12.5 GHz (Horizontal Polarization)
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Figure 7-42: Field Strength on Channel 11 (1 Mbps), 10GHz to 18 GHz (Vertical Polarization)
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Figure 7-43: Field Strength on Channel 11 (1 Mbps), 10 GHz to 18 GHz (Horizontal Polarization)
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Figure 7-44: Field Strength on Channel 11 (1 Mbps), 18 GHz to 26 GHz (Vertical Polarization)
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Figure 7-45: Field Strength on Channel 11 (1 Mbps), 18 GHz to 26 GHz (Horizontal Polarization)
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Figure 7-46: Field Strength of Receiver Emissions, 30 MHz to 1 GHz (Vertical Polarization)
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Figure 7-47: Field Strength of Receiver Emissions, 30 MHz to 1 GHz (Horizontal Polarization)
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Note: the emisson at 829 MHz was caused by the use of acdlular telephone in the vicinity of the
test equipment. That Sgna couldn’'t be maximized because it was an intermittent ambient sgnd.
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Figure 7-48: Field Strength of Receiver Emissions, 1 GHz to 12.5 GHz (Vertical Polarization)
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Note the RSS-210 limit is 60 dBuV/m from 1610 MHz to 12310 MHz
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Figure 7-49: Field Strength of Receiver Emissions, 1 GHz to 12.5 GHz (Horizontal Polarization)
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Note: the RSS-210 limit is 60 dBuV/m from 1610 MHz to 12310 MHz
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