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Summary of Tests
Wireless L AN Access Point
FCC ID: UGIlH3CEWT0235A29E
Test Reference Results
15.407 (a)(1)/(2)/(3)
Peak output power test DA 02-2138 Pass
. 15.407 (a)(1)/(2)/(3)
Power Spectrum Density test DA 02-2138 Pass
: : 15.407(a)(6)
Peak excursion to average ratio test DA 02-2138 Pass
Radiated spurious emission test ig.ggg(b)(l)/(zy(\’s)/(@, Pass
No required due

to this device was
Dynamic Frequency Selection (DFS) test 15.407(h), FCC 06-96 | only used UNII

band of
5150-5250MHz
Additional provisions 15.215(c) Pass
AC line conducted emission test 15.407(b)(6) Pass

15.207
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1. General information

1.1 Identification of the EUT

Applicant: Hangzhou H3C Technologies Co., Ltd.

Product: Wireless LAN Access Point

Model No.: H3C WA2220-AG

Operating Frequency: 5180MHz ~ 5240MHz

Channel Number: 4 channels

Frequency of Each Channel: 5180MHz+20k MHz; k=0~3

Type of Modulation: DSSS, OFDM

Rated Power: 100-240Vac, 50-60Hz with adapter (FSP025-1AD207A)
Power Cord: 3C x 18AWG x 1.8meter unshielded cable

Data Cable: RJ-45 UTP Cat.5 10meter x 1

Sample Received: Jan. 17, 2008

Test Date(s): Jan. 17, 2008 ~ Jun. 30, 2008

Note 1. Thisreport isfor the exclusive use of Intertek's Client and is

provided pursuant to the agreement between Intertek and its
Client. Intertek's responsibility and liability are limited to the
terms and conditions of the agreement. Intertek assumes no
liability to any party, other than to the Client in accordance with
the agreement, for any loss, expense or damage occasioned by
the use of thisreport. Only the Client is authorized to permit
copying or distribution of thisreport and then only inits
entirety. Any use of the Intertek name or one of its marks for the
sale or advertisement of the tested material, product or service
must first be approved in writing by Intertek. The observations
and test resultsin this report are relevant only to the sample
tested. Thisreport by itself does not imply that the material,
product, or serviceisor has ever been under an Intertek
certification program.

Note 2: When determining the test conclusion, the Measurement
Uncertainty of test has been considered.

1.2 Additional information about the EUT

The EUT is a Wireless LAN Access Point without radar detection, and was defined as
information technology equipment.

For more detail features, please refer to User's manual as file name “ Installation guide.pdf”.
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1.3 Antenna description

For 802.11b/g

The antenna is affixed to the EUT using a unique connector, which allows for replacement of
a broken antenna, but DOES NOT use a standard antenna jack or electrical connector.

Antenna Gain: 2dBi max
Antenna Type: Dipole antenna
Connector Type:  SAM Reverse

For 802.11a

The antenna is affixed to the EUT using a unigque connector, which allows for replacement of
abroken antenna, but DOES NOT use a standard antenna jack or electrical connector.

Antenna Gain: 3dBi max
Antenna Type: Dipole antenna
Connector Type: SAM Reverse

1.4 Peripherals equipment

Peripherals | Manufacturer Product No. Serial No. FCCID
. FCC DoC
Notebook PC DELL Latitude D610 5YWZK1S Approved
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2. Test specifications
2.1 Test standard

The EUT was performed according to the procedures in FCC Part 15 Subpart E Section §
15.207 §15.209 8§15.407 DA 02-2138 and ANSI C63.4/2003.

Thetest of radiated measurements according to FCC Part15 Section 15.33(a) had been
conducted and the field strength of this frequency band were all meet limit requirement, thus
we evaluate the EUT pass the specified test.

The AC power conducted emissions was invested over the frequency range from 0.15MHz to
30MHz using areceiver bandwidth of 9kHz. (15.207 paragraph)

Radiated emissions were invested cover the frequency range from 30MHz to 1000MHz using
areceiver RBW of 120kHz record QP reading, and the frequency over 1GHz using a
spectrum analyzer RBW of 1IMHz and 10Hz VBW record Average reading. (15.209
paragraph), the Peak reading recorded also on the report.

The EUT setup configurations please refer to the photo of test configuration in item.

2.2 Operation mode

The EUT was supplied with 120Vac, 60Hz and it was running in operating mode.
The EUT was transmitted continuously during the test.

With individual verifying, the maximum output power was found at 6Mbps data rate for

802.11amode. Thefinal tests were executed under these conditions and recorded in this report
individually.

1la CHA40 5500MHz
PK
6M 23.07
oM 22.89
12M 22.71
18M 22.61
24M 22.49
36M 22.27
48M 22.07
58M 21.88
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2.3 Test equipment
Equipment Brand Frequency range Model No.
EMI Test Receiver | Rohde & Schwarz 9kHz~2.75GHz ESCS 30
Spectrum Analyzer | Rohde & Schwarz 9kHz~30GHz FSP 30
Spectrum Analyzer | Rohde & Schwarz 20Hz~40GHz FSEK 30
Horn Antenna EMCO 1GHz~18GHz 3115
Horn Antenna SCHWARZBECK 14GHz~40GHz BBHA 9170
Bilog Antenna SCHWARZBECK 25MHz~1.7GHz VULB 9160
Pre-Amplifier MITEQ 100MHz~26.5GHz 919981
Pre-Amplifier MITEQ 26GHz~40GHz 828825
Controller HDGmbH N/A HD 100
Antenna Tower HDGmMbH N/A MA 240
Turn Table HDGmbH N/A DS 420S
LISN Rohde & Schwarz 9KHz~30MHz ESH3-Z5

Note: The above equipments are within the valid calibration period.
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3. Peak Output Power test (FCC 15.407)

3.1 Operating environment

Temperature: 25
Relative Humidity: 5 %
Atmospheric Pressure: 1023 hPa

3.2 Test setup & procedure

FCC ID. : UBIH3CEWTO0235A29E
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The power output per FCC §15.407(a) was measured on the EUT using a 50 ohm SMA cable

connected to power meter via power sensor. Power was read directly and cable loss correction
(2.0dB) was added to the reading to obtain power at the EUT antennaterminals.

3.3 Limit

Operating Frequency (MHz) |Output power limit
5150~5250 < 50mW (17dBm) or 4dBm+10 log B
5250~5350, 5470~5725 < 250mW (24dBm) or 11dBm+10 log B
5725~5825 < 1IW (30dBm) or 17dBm+10 log B

Remark: where B isthe —26 dB emission bandwidth in MHz.

3.4 Measured data of Maximum Output Power test results

- Data ggtp“t it
requenc \wWer mi
Mode Channel EﬁHz) y (I\I/?I?)Ies) (dBm) (dBm) Result
P " cHPWR
36 5180 16.31 17 Pass
11a 40 5200 6 16.64 17 Pass
48 5240 16.62 17 Pass

Please see the plots as next page.
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Test Mode: 802.11a CH 36

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 6.30 dBm VBW 300 kHz
22 dBm 5.18108216 GHz SWT 5 ms Unit dBm
22
HopETToEt YITUTT] Bf. 3U dBm A
5.18108R16 GHz
10 : CH |PWR 16]. 31 dBm
CH |BW 43.867393p00 MHz
0 /
-10 |
-20 nuA y
73001&,
-40
-50
-60
-70 £h
Cp
-78
Center 5.18 GHz 4 MHz, Span 40 MHz
Title: Output Power

Comment A: CH 36 at 802.11a mode (Limit 17.000 dBm)
Date: 15.JAN. 2008 11:09:21
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Test Mode: 802.11a CH 40

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl .45 dBm VBW 300 kHz
22 dBm 5.139619238 GHz SWT 5 ms Unit dBm
22 — -
HopETToEt YITUTT] Bl. 45 dBm A
b.19619R38 GHz
CH |PWR 16l.64 dBm

CH |BW QW .2084 1700 MHz
mmwmwﬂyxmmwum¢WMM%wub{MMMk#K

20 AWMM

-40

-50

-60

-70 5

-78

Center 5.2 GHz 4 MHz, Span 40 MHz

Title: Output Power
Comment A: CH 40 at 802.11a mode (Limit 17.000 dBm)
Date: 15.JAN. 2008 11:14:32
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Test Mode: 802.11a CH 48

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl 6.44 dBm VBW 300 kHz
22 dBm 0.23723447 GHz SWT 5 ms Unit dBm
22 — -
HopETToEt YITUTT] ol. 44 dBm A
h.23723447 GHz
CH |PWR 16].62 dBm

CH |BW ¢ . 52305800 MHz
MﬂnjquAWXAUU\{MMJ“WNwMANNM%\

Ll

o T

-40

-50

-60

-70 .

Cd
-78
Center 5.24 GHz 4 MHz, Span 40 MHz
Title: Output Power

Comment A: CH 48 at 802.11a mode (Limit 17.000 dBm)
Date: 15.JAN. 2008 11:17:48
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4. Power Spectrum Density test (FCC 15.407)

4.1 Operating environment
Temperature: 25
Relative Humidity: 5 %
Atmospheric Pressure:. . 1023 hPa

4.2 Test setup & procedure
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Report No.: TS08010064-EME

Page 12 of 27

The power spectrum density per FCC §15.407(a) was measured from the antenna port of the
EUT using a 50ohm spectrum analyzer with the resolution bandwidth set at 1IMHz, the video
bandwidth set at 3MHz. Power spectrum density was read directly and cable loss

(2.0dB)/externa attenuator (20dB) correction was added to the reading to obtain power at the

EUT antennaterminals.

Limit

Operating Frequency (MHz) |Power density limit
5150~5250 < 4dBm/MHz
5250~5350, 5470~5725 < 11dBm/MHz
5725~5825 < 17dBm/MHz

4.3 Measured data of Power Spectrum Density test results

Frequenc Datarate PPSD Limit
Mode Channel (ﬁ H2) y Mbps (dBm) (dBm) Reault
36 5180 -0.28 4 Pass
1la 40 5200 6 0.16 4 Pass
48 5240 -0.09 4 Pass

Please see the plot below.
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Test Mode: 802.11a CH 36
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Marker 1 [T1] RBW 1 MHz RF Att 10 dB

Ref Lvl -0.28 dBm VBW 3 MHz

20 dBm 0.18076152 GHz SWT 5 ms Unit dBm
20

22 dB|Offset vYilrT13 _ol.28 dBm "
5.18076|152 GHz

10

—

1
U A 4

-10 // \
-20 IN// \\h
-30 Muk ]
P ,,M “‘*’\“\"W
-50
-B60
-70
-80

Center 5.18 GHz 4 MHz~ Span 40 MHz

Title: Fower Density

CH 36 at 802.11a mode
15.JAN.2008 11:11:00

Comment A:
Date:
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Test Mode: 802.11a CH 40

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 0.16 dBm VBW 3 MHz
20 dBm 5.18747495 GHz SWT 5 ms Unit dBm
20
22 dB|Offset vYilrT13 ol. 16 dBm

5.189747495 GHz

D0
=Tt

W \

-30 ﬂwﬂww

-40 =
-50
-B60
-70
-80
Center 5.2 GHz 4 MHz~ Span 40 MHz
Title: Fower Density

Comment A: CH 40 at 802.11a mode
Date: 15.JAN.2008 11:15:53
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Test Mode: 802.11a CH 48
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Marker 1 [T1] RBW 1 MHz RF Att 10 dB

Ref Lvl -0.09 dBm VBW 3 MHz

20 dBm 0.23723447 GHz SWT 5 ms Unit dBm
20

22 dB|Offset vYilrT13 _0l.09 dBm "
5.23723447 GHz

10

—

0 y
[AAPII A R A, ) e U A A~ |

-10 /// \
) ﬂ/ \\‘\u
-30 MAWM .M
_ADM ¥y
-50
-B60
-70
-80

Center 5.24 GHz 4 MHz~ Span 40 MHz

Title: Fower Density

CH 48 at 802.11a mode
15.JAN.2008 11:19:16

Comment A:
Date:
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5. Additional provisionstest (FCC 15.215)

5.1 Operating environment
Temperature: 25
Relative Humidity: 5 %
Atmospheric Pressure: 1023 hPa

5.2 Procedure of test setup & limitation

FCCID. : UBIH3CEWTO0235A29E

Report No.

: TS08010064-EME
Page 16 of 27

The additional provisions mean the device must be designed to ensure that the 20dB
bandwidth of the emission or whatever bandwidth may otherwise be specified in the specific
rule section under which the equipment operates, is contained within the frequency band
designated in the rule section under which the equipment is operated.

This requirement per FCC §15.215 (c) was measured from the antenna port of the EUT using

a 50o0hm spectrum analyzer with the resolution bandwidth set at 300kHz (approximately 1%
of the emission bandwidth), the video bandwidth set at IMHz (VBW > RBW).

5.3 Measured data of Power Spectrum Density test results

22

-30

-40

-50

-60

-70

-78

Marker 2 [T1] RBW 300 kHz RF Att 10 dB
Ref Lvl -17.62 dBm VBW 1 MHz
22 dBm 5.24956914 GHz SWT 5 ms Unit dBm
uBrBtoet YT T/ 57 G5 g
5.24956B814 GHz
Vi|[T11] 3.07 dBm
| 5.24664329 GHz
| AT | L
DWWWWWWWN\
-10 L
1
L D1 -16/.93 dBm T
-20 {
uI hJ ,WW’VW
Center 5.25 GHz 1 MHz/ Span 10 MHz

Date: 14.JUL.2008 11:41:47
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6. Peak excursion to averageratio test (FCC 15.407)

6.1 Oper ating environment

Temperature:
Relative Humidity:

Atmospheric Pressure:

25
50

%

1023 hPa

6.2 Test setup & procedure

FCC ID. : UBIH3CEWTO0235A29E
Report No.: TS08010064-EME
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The power spectrum density per FCC §15.407(a)(6) was measured from the antenna port of
the EUT. Using a 50ohm spectrum anayzer with the RBW=1MHz, VBW=3MHz for peak
measurement and RBW=1MHz, VBW=10kHz for average measurement. Peak excursion to
average ratio was read directly.

Limit
Operating Frequency (MHz) |Peak excursion to average ratio limit
5150~5250 <13dB
5250~5350, 5470~5725 <13dB
5725~5825 <13dB

6.3 Measured data of Peak excursion to averageratio test results

Frequency | Datarate| PEAR Limit

Mode Channel (MHZ) Mbps (dBm) (dBm)
36 5180 9.64 13
1lla 40 5200 6 9.72 13
48 5240 9.63 13

Please see the plot below.
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Test Mode: 802.11a CH 36

Delta 1 [T1] RBW 1 MHz  RF Att 10 dB
@Ref Lv] 9.64 dB VBW 10 kHz
22 dBm 1.44288577 MHz SWT 10 ms Unit dBm
22 —— - "
BB o=t YT [TT3] O 50 GB| g
5.18252605 GHz
10 - - WL IIT11 ol.64 dB
- N 1.44288677 MHz

Ve N

\ ,u
® -

_30 A [Medy
-40
-50
-60
-70
-78
Center 5.18 GHz 4 MHz, Span 40 MHz
Title: PK Excursion AV

Comment A: CH 36 at 802.11a mode
Date: 15.JAN.2008 11:10:35



FCC ID. : UBIH3CEWTO0235A29E
Report No.: TS08010064-EME
Page 19 of 27

Intertek

Test Mode: 802.11a CH 40

Delta 1 [T1] RBW 1 MHz  RF Att 10 dB
@Ref Lvl 9.72 dB VB 10 kHz
22 dBm -5.69138277 MHz SWT 10 ms Unit dBm
22 —— - "
BB fset YT {TT3] O B7 OB g
. 5.20260B21 GHz
10 —- YD IO :i\[Tl] 9.72 dB
5.69138R77 MHz

D m’/ N \\
b [

.
P

-30

-40
-50
-60
-70
-78
Center 5.2 GHz 4 MHz, Span 40 MHz
Title: PK Excursion AV

Comment A: CH 40 at 802.11a mode
Date: 15.JAN.2008 11:15:28
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Test Mode: 802.11a CH 48

Delta 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl 9.63 dB VB 10 kHz
22 dBm -8.09619238 MHz SWT 10 ms Unit dBm
22 —— - "
ubT ot ostl YITLT3] U1.9T dBm A
1 5.24348p97 GHz
10 T - " g\ﬂﬂ 9.63 dB
-18.08619P38 MHz
/ LN
D 7
. .M/f
. M/ \\w “‘WW
-30 W“’"M - W\\w

-40
-50
-60
-70
-78
Center 5.24 GHz 4 MHz, Span 40 MHz
Title: PK Excursion AV

Comment A: CH 48 at 802.11a mode
Date: 15.JAN.2008 11:18:51
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7. Radiated Emission test (FCC 15.205 & 15.200)

7.1 Operating environment
Temperature: 23

Relative Humidity: 58 %
Atmospheric Pressure 1023  hPa

7.2 Test setup & procedure

FCCID. : UBIH3CEWTO0235A29E
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The Diagram below shows the test setup, which is utilized to make these measurements.

|

1.0~4.0m

A
y

3m

EUT

0.8m

Antenna
Tower

Horn or Bilog
Antenna

/— HPF and Pre-Amp.
—

=

Ground Plane

Peripheral |

AN ]

A 4

|

ii RF Test
Receiver

Radiated emission measurements were performed from 30MHz to tenth harmonic or 40GHz.
The EUT for testing is arranged on a wooden turntable. If some peripherals apply to the EUT,
the peripherals will be connected to EUT and the whole system. During the test, all cables
were arranged to produce worst-case emissions. The signal is maximized through rotation.
The height of antenna and polarization is changing constantly for exploring for maximum
signal level. The height of antenna can be up to 4 meters and down to 1 meter.
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The measurement for radiated emission will be done at the distance of three meters unless the
signal level istoo low to measure at that distance. In the case of the reading under noise floor,
a pre-amplifier is used and/or the test is conducted at a closer distance. And then all readings
are extrapolated back to the equivalent three meter reading using inverse scaling with
distance.

7.3 Emission limits

The spurious Emission shall test through the 10th harmonic. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the
radiated emission limits specified in §15.209(a).

Frequency Limits
(MH2) (dBuy V/m@3m)
30-88 40
88-216 43.5
216-960 46
Above 960 54

Remark:

1. In the above table, the tighter limit applies at the band edges.

2. Distance refersto the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system

Uncertainty was calculated in accordance with NAMAS NIS 81.

Expanded uncertainty (k=2) of radiated emission measurement is +3.078 dB.
Expanded uncertainty (k=2) of conducted emission measurement is +2.02 dB.
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7.4 Radiated spurious emission test data

7.4.1 Measurement results. frequencies equal to or lessthan 1 GHz

The test was performed on EUT under 802.11a continuously transmitting mode. The
worst case occurred at 802.11a Tx channel 36.

EUT : H3C WA2220-AG
Worst Case : 802.11aTx at channel 36
Antenna | Freq. Receiver Corr. Reading | Corrected | Limit Margin
Polariz. Factor Level @3m
(V/H) (MHz) | Detector | (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
\% 395.690 QP 16.40 15.74 32.14 46.00 -13.86
\% 560.590 QP 19.53 12.49 32.02 46.00 -13.98
\% 659.530 QP 21.50 11.84 33.34 46.00 -12.66
\% 791.450 QP 23.19 16.70 39.89 46.00 -6.11
\% 923.370 QP 24.32 17.94 42.26 46.00 -3.75
\% 989.330 QP 25.49 16.00 41.49 54.00 -12.51
H 395.690 QP 16.74 16.75 33.49 46.00 -12.51
H 791.450 QP 23.52 20.13 43.65 46.00 -2.35
H 857.410 QP 2412 16.22 40.34 46.00 -5.67
H 893.300 QP 24.62 16.37 40.99 46.00 -5.02
H 923.370 QP 24.59 19.67 44.26 46.00 -1.75
H 989.330 QP 25.83 16.74 42.57 54.00 -11.44
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor
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7.4.2 Measurement results: frequency above 1GHz

EUT - H3C WA2220-AG
Frequency band : 5180MHz ~ 5240MHz
Test Condition : 802.11aTx at channel 36
Frequency | Spectrum | Antenna | Preamp |Correction| Reading | Corrected | Limit Margin
Anayzer | Polariz. Factor Level @3m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuv) |(dBuv/m)|(dBuV/m)|  (dB)
10360.00f PK \Y 33.72 | 48.15 55.97 70.40 74 -3.60
10360.00f AV \Y 33.72 48.15 38.63 53.06 54 -0.94
Remark:
1.Corrected Level = Reading Level + Correction Factor  Preamp
2.Correction Factor = Antenna Factor + Cable Loss
EUT - H3C WA2220-AG
Freguency band : 5180MHz ~ 5240MHz
Test Condition : 802.11aTx at channel 40
Frequency | Spectrum | Antenna | Preamp |Correction| Reading | Corrected | Limit Margin
Anayzer | Polariz. Factor Level @3m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuv) |(dBuv/m)|(dBuv/m)| (dB)
10400.00; PK \Y 33.72 | 48.15 55.04 69.47 74 -4.53
10400.00f AV \ 33.72 48.15 38.64 | 53.07 54 -0.93
Remark:
1.Corrected Level = Reading Level + Correction Factor  Preamp
2.Correction Factor = Antenna Factor + Cable Loss
EUT - H3C WA2220-AG
Frequency band : 5180MHz ~ 5240MHz
Test Condition : 802.11aTx at channel 48
Frequency | Spectrum | Antenna | Preamp |Correction| Reading | Corrected | Limit Margin
Anayzer | Polariz. Factor Level @3m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuv) |(dBuV/m)|(dBuv/m)| (dB)
10480.00f PK \Y 33.72 | 48.15 53.58 68.01 74 -5.99
10480.00f AV \Y 33.72 48.15 36.21 50.64 54 -3.36
Remark:
1.Corrected Level = Reading Level + Correction Factor  Preamp

2.Correction Factor = Antenna Factor + Cable Loss
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8. Emission on the band edge §FCC 15.205

The measurement was made to the average and peak field strength of the fundamental
frequency. And the spurious emission in the restrict band must also comply with the FCC
subpart C 15.209.

8.1 Oper ating environment

Temperature: 22

Relative Humidity: 56 %

Atmospheric Pressure 1023  hPa

8.2 Test setup & procedure

The output of EUT was connected to spectrum analyzer via a 50ohm cable.

The setting of spectrum analyzer is:

Peak: RBW 100kHz; VBW 100kHz
Average:. RBW 1IMHz; VBW 10Hz

8.3 Test Result
. Conducted
Radiated Method Method
The Max.
: Field
Between Carrier
_ Strengthin |[Limit @ 3m| Margin
Channel | DEeCtor | vax. Field Strength| M2 Power | “aegrice | (dBuvim) | - (dB)
of Emission iﬁ Band
Fundamental (dBUV)| pogrict Band | (@BUV/M)
(dBc)
%6 PK 107.40 55.20 55.20 74 -21.80
AV 96.23 57.90 38.33 54 -15.67

Please see the plots as below pages for conducted method test result.
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Test mode: 802.11a CH 36

Delta 1 [T1] RBW 100 kHz  RF Att 0 dB
@Ref Lvl -55.20 dB VBW 100 kHz
12 dBm ~32.93517034 MHz SWT 25 ms Unit dBm
12 an [T occ 1

BB et YT ITTT] O 2T dBm
5.18258617 GHz
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Comment A: CH 36 at 802.11a mode
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Test mode: 802.11a CH 36
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