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1. CERTIFICATION

PRODUCT : 802.11 b/g/n RTL8192E half miniCard
MODEL NO.: RTL8192E
BRAND : Realtek
APPLICANT : Realtek Semiconductor Corp.
TESTED : Oct. 09 to 21, 2008
TEST SAMPLE : R&D SAMPLE

STANDARDS : FCC Part 15, Subpart C (Section 15.247),
ANSI C63.4-2003

The above equipment (Model: RTL8192E) has been tested by Advance Data
Technology Corporation, and found compliance with the requirement of the
above standards. The test record, data evaluation & Equipment Under Test (EUT)
configurations represented herein are true and accurate accounts of the
measurements of the sample’s EMC characteristics under the conditions specified
in this report.

PREPARED BY : }W')\/m , DATE: Oct. 28, 2008

( Sunny Wer(, Specialist )

TECHNICAL
ACCEPTANCE , DATE: Oct. 28, 2008
Responsible for R ( Hank Chung, Deputy Manager )

APPROVED BY : , DATE: Oct. 28, 2008
(May Chen, Deputy Manager )
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2. SUMMARY OF TEST RESULTS

The EUT has been tested according to the following specifications:

APPLIED STANDARD: FCC Part 15, Subpart C
STANDARD
SECTION TEST TYPE AND LIMIT RESULT REMARK
Meet the requirement of limit.
15.207 AC Power Conducted Emission PASS Minimum passing margin is
-8.61dB at 0.150MHz.

Spectrum Bandwidth of a Direct

15.247(a)(2) [Sequence Spread Spectrum System | PASS [Meet the requirement of limit.
Limit : min. 500kHz
Maxi Peak Output P

15.247(b) raximum Feai utput Fower PASS |Meet the requirement of limit.
Limit: max. 30dBm
Transmitter Radiated Emissions Meet the requirement of limit.

15.247(d) - PASS  |Minimum passing margin is
Limit: Table 15.209 -0.52dB at 7311.00MHz.
Power Spectral Densit

15.247(e) oWersp y PASS |Meet the requirement of limit.
Limit: max. 8dBm
Band Edge Measurement

15.247(d) Limit: 20dB less than the peak value PASS |Meet the requirement of limit.
of fundamental frequency

2.1 MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated
for tests performed on the EUT as specified in CISPR 16-4:

This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.

Measurement

Value

Conducted emissions

2.44 dB

Radiated emissions (30MHz-1GHz)

3.94 dB

Radiated emissions (1GHz -18GHz)

2.33dB

Radiated emissions (18GHz -40GHz)

2.55dB
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Report Format Version 2.1.1




3. GENERAL INFORMATION
3.1 GENERAL DESCRIPTION OF EUT

PRODUCT 802.11 b/g/n RTL8192E half miniCard
MODEL NO. RTL8192E

FCCID TX2-RTL8192EHMC

POWER SUPPLY DC 3.2~3.5V from host equipment

CCK, DQPSK, DBPSK for DSSS
64QAM, 16QAM, QPSK, BPSK for OFDM

MODULATION TECHNOLOGY |DSSS, OFDM

802.11b: 11 /5.5/2/ 1Mbps
802.119:54/48/36/24/18/12/9/6Mbps

Draft 802.11n (20MHz, 800ns Gl): 65/58.5/52 /39 /
26/19.5/13/6.5Mbps

TRANSFER RATE Draft 802.11n (40MHz, 800ns GI): 135/121.5/ 108 / 81
/154 140.5/27/13.5Mbps

Draft 802.11n (20MHz, 400ns Gl): 72.2/ 65/ 57.8 / 43.3
128.9/121.7/14.4/7.2Mbps

Draft 802.11n (40MHz, 400ns Gl): 150 / 135/ 120/ 90 /
60/45/30/15Mbps

FREQUENCY RANGE 2400MHz ~ 2483.5MHz

11 for 802.11b, 802.11g, draft 802.11n (20MHz)
7 for draft 802.11n (40MHz)

802.11b: 109.648mW

802.11g: 301.995mW

draft 802.11n (20MHz): 309.030mW

draft 802.11n (40MHz): 257.040mW

ANTENNA TYPE Please see note 1 ( on next page)
DATA CABLE NA
ASSOCIATED DEVICES NA

MODULATION TYPE

NUMBER OF CHANNEL

MAXIMUM OUTPUT POWER
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NOTE:
1. There are fifty-four antennas provided to this EUT, please refer to the following table:

Gain (dBi)
No.| Brand Model A’;te”e”a with & w/o Cat(’('j%')oss Co’t‘”egtor Difference
yp cable loss yp

1 wistron DQ661500301(Main) PIEA 3.95 NA. IPEX /-\Intentrr\]a
DQ661500301(Aux) 3.90 eng

2> | wistron DQ661500115(Main) PIFA 1.10 1.89 IPEX /-\Intentrr\]a
DQ661500115 (Aux) 0.64 2.55 eng

5 Wat AR830WIPIO1A (L) PIFA 2.17 -1.60 IPEX /-\Intentrr\]a
ARS830WIPI02A (R) 2.39 -2.03 eng

4 Wat AR320WIPIO1B (L) PIFA 0.86 -1.43 IPEX /-\Intentrr\]a
AR320WIPI02B (R) 2.11 -1.78 eng

5 Wat ARWGB2WIPIO1G (L) PIFA 2.48 -2.39 IPEX /-\Intentrr\]a
ARWB2WIP102G (R) 1.32 -1.76 eng

6 Wat ARUMPWIPI02+C (L) PIFA 2.41 NA. IPEX /-\Intentrr\]a
ARUMPWIPI01+D (R) 2.07 eng

7 | Foxconn WDAN-GQMA6001-DF (Main) PIFA 2.32 -1.262 IPEX Alntentrrm]a
WDAN-GQMAB001-DF (Aux) 1.10 -1.813 eng

8 | Foxconn WDAN-GQMAB002-DF (Main) PIEA 0.74 -1.446 IPEX /-\Intentrr\]a
WDAN-GQMAB002-DF (Aux) 0.78 -2.009 eng

9 | Galtronics 021020168NC3587 (Main) PIFA -0.25 1.275 U.FL Alntent?]a
021020168NC3587-1 (Aux) 3.64 eng

10 | Galtronics 021020168NC3586 (Main) PIFA -0.04 11.895 U.FL Alntent?]a
021020168NC3586-1 (Aux) 3.25 . eng

11 |HIGH-TEK AAFQ5050001LKO0 (Main) PIFA 2.86 2.4 IPEX Alntent?]a
AAFQ5050001RKO (Aux) 1.52 1.7 eng

12| Hitachi HFT40-IV17 (Main) PIFA 0.48 NA. IPEX /-\Intent?]a
HMGO03-IV17 (Aux) 0.64 eng

131 wne 81.EE215.016 (Main) PIFA 0.34 2.52 IPEX /-\Intentrr\]a
81.EE215.016 (Aux) 0.79 3.17 eng

14| WNC ASAW 001(L) PIFA 1.34 N.A. IPEX A,"te"t?]a
ASAW 001 (R) 1.25 eng

15 Wat B1425050G00003 (Main) PIFA 0.03 -2.01 IPEX /-\Intentrr\]a
B1425050G00002 (Aux) 0.63 -2.05 eng

6! Tveo ASAT 001 (Main) PIFA 0.61 NA IPEX /-\Intentrr\]a
ASAT 001 (Aux) 0.16 eng

17 | ACON ASAA 001 (L) PIEA 1.56 NA. IPEX /-\Intentrr\]a
ASAA 001 (R) 1.36 eng

18 | Hitachi HFT40 (Main) PIFA 0.58 1.42 IPEX /-\Intentrr\]a
HFP40 (Aux) 1.12 2.12 eng

19| Hitachi HFT60 (Main) PIFA -1.65 1.48 IPEX /-\Intentrr\]a
HFT60 (Aux) -0.92 2.18 eng
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Gain (dBi)
No.| Brand Model A’;te";a with & w/o Cat(’('j%')oss Co’t‘”egtor Difference
yp cable loss yp
20 | Hitachi HTLO08 (Main) BIFA 2.24 1.72 PEX /-\Intentrr\]a
HTLO08 (Aux) 1.84 2.20 eng
01| Hitachi HTLO17 (Main) BIFA 2.82 1.94 PEX /-\Intentrr\]a
HTLO17 (Aux) 2.94 2.39 eng
o WNCO001 (Main) BIFA -1.10 1.17 PEX PIN No.
WNC001 (Aux) 1.76 1.17
2| wne WNCO002 (Main) BIFA 1.18 2.28 PEX /-\Intentrr\]a
WNC002 (Aux) 1.75 2.12 eng
4| Tyco TIANO1 (Main) BIFA 0.57 -1.463 /-\Intentrr\]a
TIANO1 (Aux) 0.87 -1.865 IPEX eng
5| Tyco TBNOO1 (Main) BIFA 3.45 1.45 PEX /-\Intentrr\]a
TBNOO1 (Aux) 2.41 213 eng
| Tyco TBNO003 (Main) BIFA -1.11 1.84 PEX /-\Intentrr\]a
TBNO003 (Aux) -1.11 2.16 eng
27 U40 (L) -0.65 Antenna
Wagt 040 (R) PIFA e N.A. IPEX length
28 U50 (L) 0.56 Antenna
A X
Wagt U50 (R) PIFA 0.94 N.A IPE length
29 U40 (L) 2.99 Antenna
JEM 040 (R) PFIA 190 N.A. IPEX length
30 U50 (L) 2.53 Antenna
A X
JEM U50 (R) PFIA 034 N.A IPE length
31 FVC 22G600810-10 (L) PIEA 0.21 NA. IPEX /-\Intentrr\]a
22G600530-00 (R) -0.80 eng
32| FVC 22G600810-10 (L) PIFA 0.21 N.A. IPEX NA
P 22G600820-00 (L) BIFA 0.37 NA PEX /-\Intentrr\]a
22G600575-00 (R) 1.15 eng
22G600820-30 (L 2.28 A
34|  wgt G600 L PIFA N.A. IPEX ,"f"t?]a
22G600575-10 (R) 2.81 eng
5| Eve 22G600820-00 (L) PIFA -1.46 NA IPEX /-\Intentrr:a
22G600630-10 (R) 2.14 eng
36| wgt 22G600750-30 (L) PIFA 1.68 N.A. IPEX NA
WDAN-TQ BD3001-DF (TX1) -0.87 25 Ant
37 | FOXCONN | WDAN-TQ BD3001-DF (TX2) PIFA -2.86 2.5 IPEX |re]ne;tﬂa
WDAN-TQ BD3001-DF (TX3) -1.27 2.5
38 | FOXCONN WDAN-TQ BD3002-DF (TX1) PIFA -0.87 gg IPEX /-\Intentrrmla
WDAN-TQ BD3002-DF (TX2) -2.86 : eng
WDAN-TQ BL5001-DF (TX1) -2.24 25 Ant
39 | FOXCONN |WDAN-TQ BL5001-DF (TX2)| PIFA | -2.41 2.5 IPEX length
WDAN-TQ BL5001-DF (TX3) -0.65 25
40 | Foxconn |WPAN-TQ BL5002-DF (TX1)| o, -, -2.24 gg IPEX /-\Intentrr:a
WDAN-TQ BL5002-DF (TX2) -2.41 : eng
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Gain (dBi)
No.| Brand Model A’;te”e”a with & w/o Cat(’('j%')oss Co’t‘”egtor Difference
yp cable loss yp
WDAN-TQ BU2001-DF (TX1) -0.42 25 Ant
41 | FOXCONN | WDAN-TQ BU2001-DF (TX2) | PIFA -0.37 2.5 IPEX Ir;r:a;t?]a
WDAN-TQ BU2001-DF (TX3) -0.9 2.5
42 | FOXCONN WDAN-TQ BU2002-DF (TX1) PIFA -0.42 gg IPEX /-\Intentrr\]a
WDAN-TQ BU2002-DF (TX2) -0.37 : eng
WDAN-TQ TE1001-DF (TX1) -0.43 25
: Antenna
43 | FOXCONN | WDAN-TQ TE1001-DF (TX2) | PIFA -0.70 2.5 IPEX length
WDAN-TQ TE1001-DF (TX3) -0.25 2.5
44 | FOXCONN WDAN-TQ TE1002-DF (TX1) PIFA -0.43 gg IPEX /-\Intenrr\]a
WDAN-TQ TE1002-DF (TX2) -0.70 . engt
2023935-1 (Main) 2.95 188 Ant
45 Tyco 2023936-1 (Aux) PIFA 1.90 2.03 U.FL Igr?;t?]a
2023936-1 (MIMO) -0.28 2.01
2023937-1 (Main) 1.60 185 Ant
46 | Tyco 2023937-1 (Aux) PIFA 0.05 2.00 U.FL length
2023934-1 (MIMO) -0.28 2.01
2023938-1 (Main) 1.41 217 Ant
47| Tyco 2023938-1 (Aux) PIFA 1.24 2.40 U.FL Igr?g;tﬂa
2023939-1 (MIMO) 0.04 235
2023954-1 (Main) 1.68 214 Ant
48 | Tyco 2023954-1 (Aux) PIFA 0.92 3.02 U.FL Igr?g"t?]a
2023955-1 (MIMO) 1.98 1.44
49 | Hitachi HBYO07 (TX1) PIFA 2.19 882 I-PEX Antelnna
HBYO07 (TX2) -0.33 - color
50 | Hitachi HBY051 (TX1) BIFA 2.91 0.95 LPEX Antelnna
HBY051 (TX2) 2.82 0.95 color
51| Hitachi HBY052 (TX1) BIFA 0.27 0.95 LPEX Antelnna
HBY052 (TX2) 0.02 0.95 color
52 | Hitachi HBY061 (TX1) PIFA 1.30 882 I-PEX Antelnna
HBY061 (TX2) 2.42 - color
53 | Hitachi HBY062 (TX1) PIFA -1.04 882 I-PEX Antelnna
HBY062 (TX2) -1.19 : color
54 | Hitachi HFT65 (TX1) PIFA -1.74 882 I-PEX Antelnna
HFT65 (TX2) 1.16 : color

From the above antennas, the worst case was found in No. 1. Therefore only the
test data of the mode was recorded in this report individually.
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2. Client offers two samples for EUT, which are identical to each other in all aspects
except for the following:

Sample Difference
Sample 1 With MOS
Sample 2 Without MOS

From the above samples, sample 2 was the worst case, and it was selected as
representative model for the test and its data was recorded in this report.

3. The EUT incorporates a SIMO function with 802.11b, 802.11g, draft 802.11n.
Physically, the card provides one completed transmit and two receivers.

4. The EUT is 1 * 2 spatial SIMO without beam forming function. The antenna
configuration is one transmitter antenna and two receiver antennas, as there are 2
antennas. Spatial multiplexing modes for simultaneous transmission using 1
antenna, and for simultaneous receiver using 2 antennas.

5. The EUT complies with draft 802.11n standards and backwards compatible with
802.11b, 802.11g products.

6. The above EUT information was declared by manufacturer and for more detailed
features description, please refer to the manufacturer's specifications or user's
manual.
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3.2 DESCRIPTION OF TEST MODES

Eleven channels are provided for 802.11b, 802.11g, draft 802.11n (20MHz):

CHANNEL FREQUENCY CHANNEL FREQUENCY
1 2412MHz 7 2442MHz
2 2417MHz 8 2447MHz
3 2422MHz 9 2452MHz
4 2427MHz 10 2457MHz
5 2432MHz 11 2462MHz
6 2437MHz

Seven channels are provided for draft 802.11n (40MHz):

CHANNEL FREQUENCY CHANNEL FREQUENCY
1 2422MHz 5 2442MHz
2 2427MHz 6 2447MHz
3 2432MHz 7 2452MHz
4 2437MHz

Report No.: RF971001H06
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3.2.1 TEST MODE APPLICABILITY AND TESTED CHANNEL DETAIL

EUT APPLICABLE TO
CONFIGURE DESCRIPTION
MODE PLC RE < 1G RE3 1G APCM
- N N N N ]
Where  PLC: Power Line Conducted Emission RE < 1G: Radiated Emission below 1GHz

RE 3 1G: Radiated Emission above 1GHz APCM: Antenna Port Conducted Measurement

POWER LINE CONDUCTED EMISSION TEST:

XI Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture).

XI Following channel(s) was (were) selected for the final test as listed below.

e AVAILABLE TESTED MODULATION |[MODULATION| DATA RATE
CHANNEL CHANNEL | TECHNOLOGY TYPE (Mbps)
802.11b 1to11 1 DSSS DBPSK 1

RADIATED EMISSION TEST (BELOW 1 GHZ):

XI Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture).

XI Following channel(s) was (were) selected for the final test as listed below.

e AVAILABLE TESTED MODULATION |[MODULATION| DATA RATE
CHANNEL CHANNEL | TECHNOLOGY TYPE (Mbps)
802.11b Tto11 1 DSSS DBPSK 1

RADIATED EMISSION TEST (ABOVE 1 GHZ):

XI Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with

antenna diversity architecture).

X Following channel(s) was (were) selected for the final test as listed below.

e AVAILABLE TESTED MODULATION |MODULATION| DATA RATE
CHANNEL CHANNEL | TECHNOLOGY TYPE (Mbps)
802.11b 1to11 1,6, 11 DSSS DBPSK 1
802.11g 1to 11 1,6, 11 OFDM BPSK 6
Draft 802.11n (20MHz) 1to 11 1,6, 11 OFDM BPSK 6.5
Draft 802.11n (40MHz) 1to7 1,4,7 OFDM BPSK 13.5
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BANDEDGE MEASUREMENT:

XI Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture).

X Following channel(s) was (were) selected for the final test as listed below.

e AVAILABLE TESTED MODULATION |[MODULATION| DATA RATE
CHANNEL CHANNEL | TECHNOLOGY TYPE (Mbps)
802.11b 1to11 1,11 DSSS DBPSK 1
802.11g 1to11 1,11 OFDM BPSK 6
Draft 802.11n (20MHz) 1to11 1,11 OFDM BPSK 6.5
Draft 802.11n (40MHz) 1to7 1,7 OFDM BPSK 13.5

ANTENNA PORT CONDUCTED MEASUREMENT:

XI Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture).

X Following channel(s) was (were) selected for the final test as listed below.

e AVAILABLE TESTED MODULATION |[MODULATION| DATA RATE
CHANNEL CHANNEL | TECHNOLOGY TYPE (Mbps)
802.11b 1to11 1,6, 1 DSSS DBPSK 1
802.11g 1to11 1,6, 1 OFDM BPSK 6
Draft 802.11n (20MHz) 1to11 1,6, 1 OFDM BPSK 6.5
Draft 802.11n (40MHz) 1to7 1,4,7 OFDM BPSK 13.5
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3.3 GENERAL DESCRIPTION OF APPLIED STANDARDS

The EUT is a RF product. According to the specifications of the manufacturer, it
must comply with the requirements of the following standards:

FCC Part 15, Subpart C. (15.247)
ANSI C63.4-2003

All test items have been performed and recorded as per the above standards.

NOTE: The EUT is also considered as a kind of computer peripheral, because the connection to
computer is necessary for typical use. It has been verified to comply with the requirements
of FCC Part 15, Subpart B, Class B (DoC). The test report has been issued separately.
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3.4 DESCRIPTION OF SUPPORT UNITS

The EUT has been tested as an independent unit together with other necessary
accessories or support units. The following support units or accessories were used
to form a representative test configuration during the tests.

NO. PRODUCT BRAND | MODEL NO. | SERIAL NO. FCCID
1 [NOTEBOOK DELL PP19L CN-ORCA16-70160 | 632500516610
COMPUTER -5CA-0448
2 |TEST TOOL Realtek NA NA NA
NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 |NA
2 INA

NOTE: All power cords of the above support units are non shielded (1.8m).

3.5 CONFIGURATION OF SYSTEM UNDER TEST

1. NOTEBOOK
COMPUTER

EUT | 2

TEST TABLE
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4. TEST TYPES AND RESULTS

4.1 CONDUCTED EMISSION MEASUREMENT

4.1.1 LIMITS OF CONDUCTED EMISSION MEASUREMENT

FREQUENCY OF EMISSION (MHz) CONDUCTED LIMIT (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56 56 to 46
0.5-5 56 46
5-30 60 50

NOTE: 1. The lower limit shall apply at the transition frequencies.

2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to
0.50 MHz.

3. All emanations from a class A/B digital device or system, including any network of
conductors and apparatus connected thereto, shall not exceed the level of field
strengths specified above.

4.1.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MANUFACTURER MODEL NO. SERIAL NO. DATE UNTIL
Test Receiver ESCS 30 847124/029 Feb. 29, 2008 | Feb. 28, 2009
Line-Impedance
Stabilization Network | ENV-216 100071 Nov. 27, 2007 | Nov. 26, 2008
(for EUT)
Line-Impedance
Stabilization Network | ESH3-Z5 848773/004 Nov. 09, 2007 | Nov. 08, 2008
(for Peripheral)
RF Cable (JYEBAO) | 5DFB COBCAB-001 | July 24, 2008 July 23, 2009
50 ohms Terminator | 50 3 Nov. 16, 2007 Nov. 15, 2008
Software ADT_Cond_V7.3.2| NA NA NA

Note:

1. The calibration interval of the above test instruments is 12 months and the calibrations are

traceable to NML/ROC and NIST/USA.
2. The test was performed in ADT Shielded Room No. B.
3 The VCCI Con B Registration No. is C-2193.
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4.1.3 TEST PROCEDURES

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room
with EUT being connected to the power mains through a line impedance
stabilization network (LISN). Other support units were connected to the power
mains through another LISN. The two LISNs provide 50 ohm/ 50uH of
coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for
maximum conducted interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels
under (Limit - 20dB) was not recorded.

4.1.4 DEVIATION FROM TEST STANDARD

No deviation
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4.1.5 TEST SETUP

Vertical Ground
/ Reference Plane /Test Receiver

——— —
40cm =0T Mggg:
|
|LISNh
L L [ N B Ll

I L

\Horizontal Ground

Reference Plane

Note: 1.Supportunits were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

For the actual test configuration, please refer to the related item — Photographs of
the Test Configuration.

4.1.6 EUT OPERATING CONDITIONS

a. Connect the EUT with the support unit 1 (Notebook computer) which placed on
a testing table.

b. The communication partner run test program “MP819xVc” to enable EUT
under transmission/receiving condition continuously.
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4.1.7 TEST RESULTS
802.11b DSSS MODULATION:

EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 1 PHASE Line (L)
MODULATION TYPE |DBPSK 6dB BANDWIDTH |9 kHz
INPUT POWER
TRANSFER RATE 1Mbps (SYSTEM) 120Vac, 60 Hz
ENVIRONMENTAL 25deg. C, 60%RH,
CONDITIONS 963hPa UESTEDBY Rex Huang
Reading Emission I .
Freq. Corr. Value Level Limit Margin
No Factor| [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHZ] (dB) | Q.P. | AV. | Q.P. | AV. | Q.P. | AV. Q.P. AV.
1 0.181 969 | 34.66 - 44.35 - 64.43 | 54.43 | -20.08 -
2 0.443 9.93 17.34 - 27.27 - 57.01 | 47.01 | -29.74 -
3 0.681 9.82 16.11 - 25.93 - 56.00 | 46.00 | -30.07 -
4 2.051 9.72 19.70 - 29.42 - 56.00 | 46.00 | -26.58 -
5 10.152 9.85 21.23 - 31.08 - 60.00 | 50.00 | -28.92 -
6 17.859 9.93 13.74 - 23.67 - 60.00 | 50.00 | -36.33 -

REMARKS: 1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. "-": The Quasi-peak reading value also meets average limit and
measurement with the average detector is unnecessary.
3. The emission levels of other frequencies were very low against the limit.
4. Margin value = Emission level - Limit value
5. Correction factor = Insertion loss + Cable loss
6. Emission Level = Correction Factor + Reading Value.

dBuy
110-

Peak Reading |~
100 @P Limit P
90 Ay Lirnit P

a0

T

[——
50l
N V. 1"“ = N

' : g

an ““ rﬂh ' | - ) L
2 Ky
10
0. ® QP |value
ols 1.00 1000 3000

MHz
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EUT TEST CONDITION MEASUREMENT DETAIL

CHANNEL Channel 1 PHASE Neutral (N)
MODULATION TYPE |DBPSK 6dB BANDWIDTH |9 kHz
INPUT POWER
TRANSFER RATE 1Mbps (SYSTEM) 120Vac, 60 Hz
ENVIRONMENTAL  |25deg. C, 60%RH,
CONDITIONS 963hPa TESTED BY Rex Huang
Reading Emission I .
Freq. rr. Limi Margin
€a e Value Level t arg
No Factor| [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHZ] (dB) | Q.P. | AV. | Q.P. | AV. | Q.P. | AV. | Q.P. | AV.
1 0.150 9.67 | 47.72 | 23.26 | 57.39 | 32.93 | 66.00 | 56.00 [ -8.61 | -23.07
2 0.216 9.72 | 30.90 - 40.62 - 62.96 | 52.96 | -22.34 -
3 2.117 9.72 |18.72 - 28.44 - 56.00 | 46.00 | -27.56 -
4 4.055 9.76 16.80 - 26.56 - 56.00 | 46.00 | -29.44 -
5 10.281 9.88 22.73 - 32.61 - 60.00 | 50.00 | -27.39 -
6 16.375 10.00 | 12.29 - 22.29 - 60.00 | 50.00 | -37.71 -

REMARKS: 1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. "-": The Quasi-peak reading value also meets average limit and
measurement with the average detector is unnecessary.
3. The emission levels of other frequencies were very low against the limit.
4. Margin value = Emission level - Limit value
5. Correction factor = Insertion loss + Cable loss
6. Emission Level = Correction Factor + Reading Value.

dBuy
110-

Peak Reading |~
100 @P Limit P
90 Ay Lirnit P

20
70
]
£0
S0y -
40 WW 1'\{', &
8
" “\“ ik . BAES
20 'Ir ln'r .TIN.UM W WW
T
10
0 ® QP |value
ols 1.00 1000 3000

MHz
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4.2 RADIATED EMISSION MEASUREMENT

4.2.1 LIMITS OF RADIATED EMISSION MEASUREMENT

Emissions radiated outside of the specified bands, shall be according to the
general radiated limits in 15.209 as following:

FREQUENCIES (MHZ) | (ricdvoltmeter) |  DISTANGE (meters)

0.009 ~ 0.490 2400 / F(kHz) 300
0.490 ~ 1.705 24000 / F(kHz) 30
1.705 ~ 30.0 30 30

30 ~ 88 100 3

88 ~ 216 150 3

216 ~ 960 200 3

Above 960 500 3

NOTE:

1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uV/m).

3. As shown in 15.35(b), for frequencies above 1000MHz, the field strength limits are based on
average detector, however, the peak field strength of any emission shall not exceed the
maximum permitted average limits, specified above by more than 20dB under any condition of

modulation.
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4.2.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
ADVANTEST R3271A 85060311 July 16, 2008 | July 15, 2009
Spectrum Analyzer
HP Pre_Amplifier 8449B 3008A01922 Sep. 25, 2008 | Sep. 24, 2009
ROHDE &.SCHWARZ ESCS30 100375 April 01, 2008 | Mar. 31, 2009
Test Receiver
SCHWARZBECK
TRILOG Broadband VULB 9168 138 April 30, 2008 | April 29, 2009
Antenna
Schwarzbeck
BBHA9120 D124 Dec. 17, 2007 | Dec. 16, 2008
Horn_Antenna
Schwarzbeck BBHA9170 | BBHA9170153 Jan. 28, 2008 | Jan. 27, 2009
Horn_Antenna
RF Switches
(ARNITSU) CS-201 1565157 Aug. 14, 2008 | Aug. 13, 2009
RF CABLE (Chaintek) | SF102 22054-2 Dec. 07, 2007 | Dec. 06, 2008
RF Cable 8DFB STCCAB-30M-1GHz | Oct. 07, 2008 | Oct. 06, 2009
ADT_Radiated
Software V76158 NA NA NA
CHANCE MOST AT-100 0203 NA NA
Antenna Tower
CHANCE MOST Turn TT-100 0203 NA NA

Table

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations
are traceable to NML/ROC and NIST/USA.

2. The horn antenna, HP preamplifier (model: 8449B) and Spectrum Analyzer (model:
R3271A) are used only for the measurement of emission frequency above 1GHz if

tested.

3. The test was performed in ADT Open Site No. C.
4. The FCC Site Registration No. is 656396.

5. The VCCI Site Registration No. is R-1626.

6. The CANADA Site Registration No. is IC 3789C-3.
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4.2.3 TEST PROCEDURES

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground
at a 3 meters semi-anechoic chamber. The table was rotated 360 degrees to
determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

c. The antenna is a broadband antenna, and its height is varied from one meter to
four meters above the ground to determine the maximum value of the field
strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights from 1 meter to 4 meters and the
rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was lower than the limit specified,
then testing could be stopped and the peak values of the EUT would be
reported. Otherwise the emissions would be re-tested one by one using peak,
quasi-peak or average method as specified and then reported in a data sheet.

NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz
for Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth is 1MHz and video bandwidth of test receiver/spectrum analyzer is
3MHz for Peak detection at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth
is 10Hz for Average detection (AV) at frequency above 1GHz.

4.2.4 DEVIATION FROM TEST STANDARD

No deviation

Report No.: RF971001H06 23 Report Format Version 2.1.1




4.2.5 TEST SETUP

Ant. Tow

1-4m
Variahle
EUT& - 3m - /
support Units
Turn Tahle
- /”r
0.8m I
Ground Plane
Test Receive;;:
~ e |oooo o
o g g 1

For the actual test configuration, please refer to the related item — Photographs of

the Test Configuration.

4.2.6 EUT OPERATING CONDITIONS

Same as the 4.1.6
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4.2.7 TEST RESULTS
BELOW 1GHz WORST-CASE DATA : 802.11b DSSS MODULATIONULATION

EUT TEST CONDITION

MEASUREMENT DETAIL

CHANNEL Channel 1 FREQUENCY RANGE |1 ~ 25GHz

INPUT POWER DETECTOR Peak (PK)

(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
o,

ENVIRONMENTAL  [24deg. C, 74 %RH  |eerep gy Erank L

CONDITIONS

963hPa

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE CORRECTION
LIMIT ANTENNA RAW VALUE
NO. | FREQ. (MHz) LEVEL MARGIN (dB) ANGLE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)

(dBuV/m) (Degree) (dB/m)
1 2385.00 60.59 PK 74.00 -13.41 146 H 110 30.55 30.04
2 2385.00 53.37 AV 54.00 -0.63 146 H 110 23.33 30.04
3 *2412.00 105.18 PK 1.42H 112 75.03 30.15
4 *2412.00 100.41 AV 1.42H 112 70.26 30.15
5 4824.00 54.55 PK 74.00 -19.45 1.18H 83 19.09 35.46
6 4824.00 50.77 AV 54.00 -3.23 1.18H 83 15.31 35.46

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

EMISSION TABLE CORRECTION

NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAWVALUE FACTOR
' ' (dBuV/m) HEIGHT (m) (dBuV)

(dBuV/m) (Degree) (dB/m)
1 2386.00 56.33 PK 74.00 -17.67 157V 0 26.28 30.05
2 2386.00 47.01 AV 54.00 -6.99 157V 0 16.96 30.05
3 *2412.00 102.10 PK 1.57V 267 71.95 30.15
4 *2412.00 98.30 AV 157V 267 68.15 30.15
5 4824.00 53.80 PK 74.00 -20.20 1.04V 351 18.34 35.46
6 4824.00 49.60 AV 54.00 -4.40 1.04V 351 14.14 35.46

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. “** Fundamental frequency.
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EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 6 FREQUENCY RANGE |1 ~ 25GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL |24 deg. C, 74 %RH .
CONDITIONS 963hP3 TESTED BY Frank Liu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA angLe |RAWVALUEL o ctor
(dBuV/m) (dBuV/m) HEIGHT (m) e (dBuV) (dB/m)
1 *2437.00 101.81 PK 140 H 128 71.57 30.24
2 *2437.00 97.21 AV 140 H 128 66.97 30.24
3 4874.00 49.16 PK 74.00 -24.84 1.02H 75 13.61 35.55
4 4874.00 42.42 AV 54.00 -11.58 1.02H 75 6.87 35.55
5 7311.00 60.55 PK 74.00 -13.45 141H 123 18.51 42.04
6 7311.00 53.48 AV 54.00 -0.52 141H 123 11.44 42.04
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA angLe |RAWVALUEL o ctor
(dBuV/m) (dBuV/m) HEIGHT (m) e (dBuV) (dB/m)
1 *2437.00 99.60 PK 1.64V 265 69.36 30.24
2 *2437.00 95.40 AV 1.64V 265 65.16 30.24
3 4874.00 47.60 PK 74.00 -26.40 1.07V 354 12.05 35.55
4 4874.00 41.70 AV 54.00 -12.30 1.07V 354 6.15 35.55
5 7311.00 58.60 PK 74.00 -15.40 1.07V 354 16.56 42.04
6 7311.00 41.70 AV 54.00 -12.30 1.07V 354 -0.34 42.04

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. “** Fundamental frequency.
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EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 11 FREQUENCY RANGE |1 ~ 25GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL |24 deg. C, 74 %RH .
CONDITIONS 963hP3 TESTED BY Frank Liu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA angLe |RAWVALUEL o ctor

(dBuV/m) (dBuV/m) HEIGHT (m) e (dBuV) (dB/m)
1 *2462.00 99.84 PK 142 H 125 69.50 30.34
2 *2462.00 95.20 AV 142H 125 64.86 30.34
3 2487.00 56.62 PK 74.00 -17.38 141H 163 26.18 30.44
4 2487.00 43.19 AV 54.00 -10.81 141H 163 12.75 30.44
5 4924.00 49.88 PK 74.00 -24.12 1.12H 95 14.25 35.63
6 4924.00 43.62 AV 54.00 -10.38 1.12H 95 7.99 35.63
7 7386.00 60.30 PK 74.00 -13.70 142 H 92 18.07 42.23
8 7386.00 52.97 AV 54.00 -1.03 142 H 92 10.74 42.23

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

EMISSION TABLE CORRECTION

NO. | FREQ. (MHz) LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR

(dBuV/m) (dBuV/m) HEIGHT (m) e (dBuV) (dB/m)
1 *2462.00 97.67 PK 1.60V 278 67.33 30.34
2 *2462.00 93.70 AV 1.60 V 278 63.36 30.34
3 2488.00 55.01 PK 74.00 -18.99 1.61V 278 24.57 30.44
4 2488.00 44.12 AV 54.00 -9.88 1.61V 278 13.68 30.44
5 4924.00 49.50 PK 74.00 -24.50 1.09V 352 13.87 35.63
6 4924.00 43.00 AV 54.00 -11.00 1.09V 352 7.37 35.63
7 7386.00 57.90 PK 74.00 -16.10 1.02V 20 15.67 42.23
8 7386.00 49.20 AV 54.00 -4.80 1.02V 20 6.97 42.23

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. “** Fundamental frequency.
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RESTRICTED BANDEDGE (802.11b MODE,CH1, HORIZONTAL )
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RESTRICTED BANDEDGE (802.11b MODE,CH1, VERTICAL )
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RESTRICTED BANDEDGE (802.11b MODE,CH11, HORIZONTAL )
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RESTRICTED BANDEDGE (802.11b MODE,CH11, VERTICAL )
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802.11g OFDM MODULATION

EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 1 FREQUENCY RANGE |1 ~ 25GHz
INPUT POWER DETECTOR Peak (PK
(SYSTEM) 120Vac, 60 Hz FUNCTION Avera(ge ()AV)
ENVIRONMENTAL 24 deg. C, 74 %RH :
CONDITIONS 963tha TESTED BY Frank Liu
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA anGLe  |FAWVALUEL S i cror
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 2390.00 70.49 PK 74.00 -3.51 1.49 H 108 40.43 30.06
2 2390.00 52.32 AV 54.00 -1.68 1.49 H 108 22.26 30.06
3 *2412.00 104.16 PK 1.42 H 111 74.01 30.15
4 *2412.00 93.41 AV 1.42 H 111 63.26 30.15
5 4824.00 46.40 PK 74.00 -27.60 1.00 H 91 10.94 35.46
6 4824.00 32.10 AV 54.00 -21.90 1.00 H 91 -3.36 35.46
7 #7236.00 65.30 PK 84.16 -18.86 1.34 H 92 23.45 41.85
8 #7236.00 50.60 AV 73.41 -22.81 1.34 H 92 8.75 41.85
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ancLe |FAWVALUEL oicror
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 2390.00 67.72 PK 74.00 -6.28 1.38 V 262 37.66 30.06
2 2390.00 49.53 AV 54.00 -4.47 1.38 V 262 19.47 30.06
3 *2412.00 101.20 PK 1.38V 269 71.05 30.15
4 *2412.00 90.70 AV 1.38 V 269 60.55 30.15
5 4824.00 44.20 PK 74.00 -29.80 1.08 V 324 8.74 35.46
6 4824.00 31.70 AV 54.00 -22.30 1.08 V 324 -3.76 35.46
7 #7236.00 63.50 PK 81.20 -17.70 1.07V 29 21.65 41.85
8 #7236.00 47.40 AV 70.70 -23.30 1.07 V 29 5.55 41.85
REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).

2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

[©2 204 B >N ¢V)

. The other emission levels were very low against the limit.
. Margin value = Emission level — Limit value.

. “** Fundamental frequency.
. "#":The radiated frequency is out the restricted band.
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EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 6 FREQUENCY RANGE |1 ~ 25GHz
INPUT POWER DETECTOR Peak (PK
(SYSTEM) 120Vac, 60 Hz FUNCTION Avera(ge ()AV)
ENVIRONMENTAL 24 deg. C, 74 %RH .
CONDITIONS 963nPs TESTED BY Frank Liu
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAWVALUE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 *2437.00 103.57 PK 1.51H 111 73.33 30.24
2 *2437.00 92.73 AV 1.51H 111 62.49 30.24
3 4874.00 46.80 PK 74.00 -27.20 1.01H 93 11.25 35.55
4 4874.00 32.40 AV 54.00 -21.60 1.01H 93 -3.15 35.55
5 7311.00 67.83 PK 74.00 -6.17 1.37H 81 25.79 42.04
6 7311.00 52.41 AV 54.00 -1.59 1.37H 81 10.37 42.04
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAWVALUE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 *2437.00 101.40 PK 1.37V 254 71.16 30.24
2 *2437.00 90.10 AV 1.37V 254 59.86 30.24
3 4874.00 45.30 PK 74.00 -28.70 1.02V 319 9.75 35.55
4 4874.00 32.10 AV 54.00 -21.90 1.02V 319 -3.45 35.55
5 7311.00 65.20 PK 74.00 -8.80 1.04V 38 23.16 42.04
6 7311.00 50.30 AV 54.00 -3.70 1.04V 38 8.26 42.04

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. “** Fundamental frequency.
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EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 11 FREQUENCY RANGE |1 ~ 25GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL |24 deg. C, 74 %RH .
CONDITIONS 963hP3 TESTED BY Frank Liu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA angLe |RAWVALUEL o ctor

(dBuV/m) (dBuV/m) HEIGHT (m) e (dBuV) (dB/m)
1 *2462.00 103.76 PK 142 H 110 73.42 30.34
2 *2462.00 93.54 AV 142H 110 63.20 30.34
3 2483.50 68.94 PK 74.00 -5.06 141H 115 38.51 30.43
4 2483.50 51.44 AV 54.00 -2.56 141H 115 21.01 30.43
5 4924.00 47.57 PK 74.00 -26.43 1.00H 88 11.94 35.63
6 4924.00 33.72 AV 54.00 -20.28 1.00H 88 -1.91 35.63
7 7386.00 67.18 PK 74.00 -6.82 144 H 87 24.95 42.23
8 7386.00 52.33 AV 54.00 -1.67 144 H 87 10.10 42.23

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

EMISSION TABLE CORRECTION

NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR

(dBuV/m) (dBuV/m) HEIGHT (m) e (dBuV) (dB/m)
1 *2462.00 102.30 PK 1.32V 259 71.96 30.34
2 *2462.00 91.40 AV 1.32V 259 61.06 30.34
3 2483.50 63.47 PK 74.00 -10.53 1.31V 263 33.04 30.43
4 2483.50 48.02 AV 54.00 -5.98 131V 263 17.59 30.43
5 4924.00 41.10 PK 74.00 -32.90 1.03V 312 5.47 35.63
6 4924.00 32.50 AV 54.00 -21.50 1.03V 312 -3.13 35.63
7 7386.00 65.10 PK 74.00 -8.90 1.01V 37 22.87 42.23
8 7386.00 50.20 AV 54.00 -3.80 1.01V 37 7.97 42.23

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. “** Fundamental frequency.
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RESTRICTED BANDEDGE (802.11g MODE,CH1, HORIZONTAL )
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RESTRICTED BANDEDGE (802.11g MODE,CH1, VERTICAL )
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RESTRICTED BANDEDGE (802.11g MODE,CH11, HORIZONTAL )
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RESTRICTED BANDEDGE (802.11g MODE,CH11, VERTICAL )

Report No.: RF971001H06 38 Report Format Version 2.1.1




DRAFT 802.11n (20MHz) OFDM MODULATION

EUT TEST CONDITION MEASUREMENT DETAIL

CHANNEL Channel 1 FREQUENCY RANGE |1 ~ 25GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL |24 deg. C, 74 %RH |
CONDITIONS 963hPa TESTED BY Frank Liu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE CORRECTION
NO. | FREQ. (MHz) LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 2390.00 73.29 PK 74.00 -0.71 1.02H 95 43.23 30.06
2 2390.00 51.27 AV 54.00 -2.73 1.02H 95 21.21 30.06
3 *2412.00 103.49 PK 1.41H 161 73.34 30.15
4 *2412.00 92.60 AV 1.41H 161 62.45 30.15
5 4824.00 45.60 PK 74.00 -28.40 1.02H 95 10.14 35.46
6 4824.00 31.70 AV 54.00 -22.30 1.02H 95 -3.76 35.46
7 #7236.00 67.10 PK 83.49 -16.39 1.34H 92 25.25 41.85
8 #7236.00 49.80 AV 72.60 -22.80 1.34H 92 7.95 41.85
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz) LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 2390.00 67.30 PK 74.00 -6.70 1.31V 263 37.24 30.06
2 2390.00 47.73 AV 54.00 -6.27 1.31V 263 17.67 30.06
3 *2412.00 101.10 PK 1.34V 257 70.95 30.15
4 *2412.00 89.10 AV 1.34V 257 58.95 30.15
5 4824.00 45.20 PK 74.00 -28.80 1.05V 314 9.74 35.46
6 4824.00 31.30 AV 54.00 -22.70 1.05V 314 -4.16 35.46
7 #7236.00 65.30 PK 81.10 -15.80 1.09V 37 23.45 41.85
8 #7236.00 47.40 AV 69.10 -21.70 1.09V 37 5.55 41.85
REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).

2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

. “** Fundamental frequency.

[©2 204 B >N ¢V)

. The other emission levels were very low against the limit.
. Margin value = Emission level — Limit value.

. "#":The radiated frequency is out the restricted band.
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EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 6 FREQUENCY RANGE |1 ~ 25GHz
INPUT POWER DETECTOR Peak (PK
(SYSTEM) 120Vac, 60 Hz FUNCTION Avera(ge ()AV)
ENVIRONMENTAL 24 deg. C, 74 %RH .
CONDITIONS 963nPs TESTED BY Frank Liu
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAWVALUE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 *2437.00 104.53 PK 1.40H 125 74.29 30.24
2 *2437.00 93.86 AV 1.40H 125 63.62 30.24
3 4874.00 47.20 PK 74.00 -26.80 1.05H 98 11.65 35.55
4 4874.00 33.40 AV 54.00 -20.60 1.05H 98 -2.15 35.55
5 7311.00 69.90 PK 74.00 -4.10 1.38 H 84 27.86 42.04
6 7311.00 52.40 AV 54.00 -1.60 1.38 H 84 10.36 42.04
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAWVALUE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 *2437.00 103.40 PK 1.29V 259 73.16 30.24
2 *2437.00 91.70 AV 1.29V 259 61.46 30.24
3 4874.00 46.30 PK 74.00 -27.70 1.02V 329 10.75 35.55
4 4874.00 32.10 AV 54.00 -21.90 1.02V 329 -3.45 35.55
5 7311.00 67.30 PK 74.00 -6.70 1.04V 28 25.26 42.04
6 7311.00 50.10 AV 54.00 -3.90 1.04V 28 8.06 42.04

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. “** Fundamental frequency.
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EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 11 FREQUENCY RANGE |1 ~ 25GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL |24 deg. C, 74 %RH .
CONDITIONS 963hP3 TESTED BY Frank Liu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAWVALUE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)

(dBuV/m) (Degree) (dB/m)
1 *2462.00 104.50 PK 142H 111 74.16 30.34
2 *2462.00 94.18 AV 142H 111 63.84 30.34
3 2483.50 70.70 PK 74.00 -3.30 141H 111 40.27 30.43
4 2483.50 52.80 AV 54.00 -1.20 141H 111 22.37 30.43
5 4936.00 49.30 PK 74.00 -24.70 1.06 H 94 13.65 35.65
6 4936.00 35.20 AV 54.00 -18.80 1.06 H 94 -0.45 35.65
7 7386.00 69.76 PK 74.00 -4.24 143H 86 27.53 42.23
8 7386.00 52.43 AV 54.00 -1.57 143H 86 10.20 42.23

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

EMISSION TABLE CORRECTION

NO. | FREQ. (MHz) LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR

(dBuV/m) (dBuV/m) HEIGHT (m) e (dBuV) (dB/m)
1 *2462.00 102.90 PK 1.27V 210 72.56 30.34
2 *2462.00 91.30 AV 1.27V 210 60.96 30.34
3 2483.50 66.20 PK 74.00 -7.80 1.31V 263 35.77 30.43
4 2483.50 49.13 AV 54.00 -4.87 1.31V 263 18.70 30.43
5 4936.00 47.20 PK 74.00 -26.80 1.05V 324 11.55 35.65
6 4936.00 33.65 AV 54.00 -20.35 1.05V 324 -2.00 35.65
7 7386.00 61.52 PK 74.00 -12.48 1.07V 35 19.29 42.23
8 7386.00 50.19 AV 54.00 -3.81 1.07V 35 7.96 42.23

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. “** Fundamental frequency.
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RESTRICTED BANDEDGE (DRAFT 802.11n (20MHz) MODE,CH1, HORIZONTAL )
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RESTRICTED BANDEDGE (DRAFT 802.11n (20MHz) MODE,CH1, VERTICAL )
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RESTRICTED BANDEDGE (DRAFT 802.11n (20MHz) MODE,CH11, HORIZONTAL )
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RESTRICTED BANDEDGE (DRAFT 802.11n (20MHz) MODE,CH11, VERTICAL )
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DRAFT 802.11n (40MHz) OFDM MODULATION

EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 1 FREQUENCY RANGE |1 ~ 25GHz
INPUT POWER DETECTOR Peak (PK
(SYSTEM) 120Vac, 60 Hz FUNCTION Avera(ge ()AV)
ENVIRONMENTAL 24 deg. C, 74 %RH :
CONDITIONS 963tha 4 TESTED BY Frank Liu
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA anGLe  |FAWVALUEL S i cror
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 2390.00 69.85 PK 74.00 -4.15 1.09 H 84 39.79 30.06
2 2390.00 52.38 AV 54.00 -1.62 1.09 H 84 22.32 30.06
3 *2422.00 100.01 PK 1.40 H 126 69.82 30.19
4 *2422.00 89.85 AV 1.40 H 126 59.66 30.19
5 4824.00 47.10 PK 74.00 -26.90 1.09 H 84 11.64 35.46
6 4824.00 32.40 AV 54.00 -21.60 1.09 H 84 -3.06 35.46
7 #7236.00 64.30 PK 80.01 -15.71 1.35H 93 22.45 41.85
8 #7236.00 48.20 AV 69.85 -21.65 1.35H 93 6.35 41.85
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ancLe |FAWVALUEL oicror
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 2390.00 65.51 PK 74.00 -8.49 1.31V 263 35.45 30.06
2 2390.00 49.52 AV 54.00 -4.48 1.31V 263 19.46 30.06
3 *2422.00 98.20 PK 1.39V 261 68.01 30.19
4 *2422.00 87.40 AV 1.39V 261 57.21 30.19
5 4824.00 46.20 PK 74.00 -27.80 1.09 V 313 10.74 35.46
6 4824.00 31.40 AV 54.00 -22.60 1.09 V 313 -4.06 35.46
7 #7236.00 62.50 PK 78.20 -15.70 1.05V 27 20.65 41.85
8 #7236.00 47.30 AV 67.40 -20.10 1.05V 27 5.45 41.85
REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).

2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

. “** Fundamental frequency.

[©2 204 B >N ¢V)

. The other emission levels were very low against the limit.
. Margin value = Emission level — Limit value.

. "#":The radiated frequency is out the restricted band.
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EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 4 FREQUENCY RANGE |1 ~ 25GHz
INPUT POWER DETECTOR Peak (PK
(SYSTEM) 120Vac, 60 Hz FUNCTION Avera(ge ()AV)
ENVIRONMENTAL 24 deg. C, 74 %RH TESTED BY Frank Liu
CONDITIONS 963hPa
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAWVALUE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 2390.00 70.41 PK 74.00 -3.59 1.49H 112 40.35 30.06
2 2390.00 52.94 AV 54.00 -1.06 1.49H 112 22.88 30.06
3 *2437.00 101.95 PK 1.40H 160 71.71 30.24
4 *2437.00 91.85 AV 1.40H 160 61.61 30.24
5 2483.50 67.91 PK 74.00 -6.09 1.40H 125 37.48 30.43
6 2483.50 49.33 AV 54.00 -4.67 1.40H 125 18.90 30.43
7 4874.00 49.30 PK 74.00 -24.70 1.02H 97 13.75 35.55
8 4874.00 34.70 AV 54.00 -19.30 1.02 H 97 -0.85 35.55
9 7311.00 65.79 PK 74.00 -8.21 1.37H 81 23.75 42.04
10 7311.00 51.57 AV 54.00 -2.43 1.37H 81 9.53 42.04
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAWVALUE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 2390.00 64.36 PK 74.00 -9.64 1.24V 243 34.30 30.06
2 2390.00 48.35 AV 54.00 -5.65 1.24V 243 18.29 30.06
3 *2437.00 99.40 PK 1.27V 257 69.16 30.24
4 *2437.00 89.90 AV 1.27V 257 59.66 30.24
5 2483.50 63.42 PK 74.00 -10.58 1.26 V 257 32.99 30.43
6 2483.50 47.98 AV 54.00 -6.02 1.26 V 257 17.55 30.43
7 4874.00 47.30 PK 74.00 -26.70 1.07V 334 11.75 35.55
8 4874.00 33.10 AV 54.00 -20.90 1.07V 334 -2.45 35.55
9 7311.00 63.20 PK 74.00 -10.80 1.06 V 35 21.16 42.04
10 7311.00 47.60 AV 54.00 -6.40 1.06 V 35 5.56 42.04

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. “** Fundamental frequency.
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EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 7 FREQUENCY RANGE |1 ~ 25GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL |24 deg. C, 74 %RH .
CONDITIONS 963hP3 TESTED BY Frank Liu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA angLe |RAWVALUEL o ctor

(dBuV/m) (dBuV/m) HEIGHT (m) e (dBuV) (dB/m)
1 *2452.00 100.19 PK 140 H 129 69.89 30.30
2 *2452.00 89.64 AV 1.40H 129 59.34 30.30
3 2483.50 69.67 PK 74.00 -4.33 1.42H 115 39.24 30.43
4 2483.50 52.72 AV 54.00 -1.28 1.42H 115 22.29 30.43
5 4936.00 49.20 PK 74.00 -24.80 1.00H 94 13.55 35.65
6 4936.00 34.30 AV 54.00 -19.70 1.00H 94 -1.35 35.65
7 7386.00 59.90 PK 74.00 -14.10 1.39H 140 17.67 42.23
8 7386.00 44.59 AV 54.00 -9.41 1.39H 140 2.36 42.23

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

EMISSION TABLE CORRECTION

NO. | FREQ. (MHz) LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR

(dBuV/m) (dBuV/m) HEIGHT (m) e (dBuV) (dB/m)
1 *2452.00 98.20 PK 1.28V 254 67.90 30.30
2 *2452.00 87.53 AV 1.28V 254 57.23 30.30
3 2483.50 62.01 PK 74.00 -11.99 1.29V 244 31.58 30.43
4 2483.50 48.21 AV 54.00 -5.79 1.29V 244 17.78 30.43
5 4936.00 47.10 PK 74.00 -26.90 1.05V 327 11.45 35.65
6 4936.00 32.90 AV 54.00 -21.10 1.05V 327 -2.75 35.65
7 7386.00 56.30 PK 74.00 -17.70 1.04V 28 14.07 42.23
8 7386.00 42.80 AV 54.00 -11.20 1.04V 28 0.57 42.23

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. “** Fundamental frequency.
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RESTRICTED BANDEDGE (DRAFT 802.11n (40MHz) MODE,CH1, HORIZONTAL )
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RESTRICTED BANDEDGE (DRAFT 802.11n (40MHz) MODE,CH1, VERTICAL )
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RESTRICTED BANDEDGE (DRAFT 802.11n (40MHz) MODE,CH7, HORIZONTAL )
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RESTRICTED BANDEDGE (DRAFT 802.11n (40MHz) MODE,CH7, VERTICAL )
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BELOW 1GHz WORST-CASE DATA : 802.11b DSSS MODULATION

EUT TEST CONDITION MEASUREMENT DETAIL

CHANNEL Channel 1 FREQUENCY RANGE |Below 1000MHz
INPUT POWER DETECTOR .
(SYSTEM) 120Vac, 60 Hz FUNCTION Quasi-Peak
ENVIRONMENTAL 27deg. C, 63%RH .
CONDITIONS 963hPa TESTED BY Frank Liu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE CORRECTION
LIMIT ANTENNA RAW VALUE
NO. | FREQ. (MHz) LEVEL MARGIN (dB) ANGLE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)

(dBuV/m) (Degree) (dB/m)
1 123.15 32.13 QP 43.50 -11.37 1.00H 137 18.12 14.01
2 186.37 28.42 QP 43.50 -15.08 1.00H 25 14.38 14.04
3 199.44 27.36 QP 43.50 -16.14 1.08 H 215 14.34 13.02
4 299.37 37.66 QP 46.00 -8.34 1.07H 12 20.66 17.00
5 399.62 27.54 QP 46.00 -18.46 1.00H 310 6.42 21.12
6 432.30 28.13 QP 46.00 -17.87 1.00H 148 6.50 21.63
7 799.50 38.24 QP 46.00 -7.76 1.04 H 321 8.31 29.93
8 960.00 32.42 QP 46.00 -13.58 1.00H 112 0.45 31.97

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

EMISSION TABLE CORRECTION

LIMIT ANTENNA RAW VALUE
NO. | FREQ. (MHz)| LEVEL MARGIN (dB) ANGLE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)

(dBuV/m) (Degree) (dB/m)
1 45.08 31.88 QP 40.00 -8.12 1.01V 0 18.19 13.69
2 120.00 30.05 QP 43.50 -13.45 1.00V 178 16.22 13.83
3 200.00 23.48 QP 43.50 -20.02 1.31V 236 10.50 12.98
4 320.00 21.84 QP 46.00 -24.16 1.31V 295 4.00 17.84
5 480.00 27.22 QP 46.00 -18.78 1.00V 183 4.87 22.35
6 719.98 29.72 QP 46.00 -16.28 1.00V 296 2.1 27.61
7 960.00 33.73 QP 46.00 -12.27 1.00V 310 1.76 31.97

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.

Report No.: RF971001H06 53 Report Format Version 2.1.1



4.3 6dB BANDWIDTH MEASUREMENT
4.3.1 LIMITS OF 6dB BANDWIDTH MEASUREMENT

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

4.3.2 TEST INSTRUMENTS

DESCRIPTION & SERIAL CALIBRATED CALIBRATED
MODEL NO.
MANUFACTURER NO. DATE UNTIL
R&S SPECTRUM
ANALYZER FSP40 100036 Dec. 18,2007 | Dec. 17, 2008
NOTE:

1.The measurement uncertainty is less than +/- 2.6dB, which is calculated as per the NAMAS
document NIS81. This uncertainty represents an expanded uncertainty expressed at
approximately the 95% confidence level using a coverage factor of k=2.

2.The calibration interval of the above test instruments is 12 months and the calibrations

are traceable to NML/ROC and NIST/USA.

4.3.3 TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an
attenuator. The bandwidth of the fundamental frequency was measured by
spectrum analyzer with 100kHz RBW and 100kHz VBW. The 6dB bandwidth is
defined as the total spectrum the power of which is higher than peak power minus
6dB.

4.3.4 DEVIATION FROM TEST STANDARD

No deviation
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4.3.5 TEST SETUP

EUT

4.3.6 EUT OPERATING CONDITIONS

SPECTRUM
ANALYZER

The software provided by client to enable the EUT under transmission
condition continuously at lowest, middle and highest channel frequencies

individually.
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4.3.7 TEST RESULTS

802.11b DSSS MODULATION:

MODULATION TYPE |DBPSK TRANSFER RATE 1Mbps
INPUT POWER 120Vac. 60 Hz ENVIRONMENTAL 25deg.C, 60%RH,
(SYSTEM) ’ CONDITIONS 963hPa
TESTED BY Rex Huang
CHANNEL
CHANNEL FREQUENCY EEIS EANDSIDTA bl bl Lbedne PASS / FAIL
(MHz) (MHz)
(MHz)
1 2412 8.74 0.5 PASS
6 2437 10.15 0.5 PASS
11 2462 8.67 0.5 PASS
CH1
REWY 100 kHz TIMCVBN ey
WEW 100 kHz 3.04 dBm
e Ref 21 dBm Att 30 B ST 5 ms 2 407724 GHr
Offset 1 0B Deta 2[T1] -
10 04 904 4Bm | 5.739955 MHz
D2 304 dBim ] WMMM
U FHT WM"‘

N

=20

s

N,

-0

/

-40

nd

-50

-60

-0

=79 |

|
Center 2.412 GHz

| | | |
2.5 MHzi

|
Span 25 MHz
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CH6

REWY 100 kHz TIMKVEN ey
WEIA 100 kHz 067 dBm
51 Fet21 dBm Aft 30 dB ST 5 ms 2431895 GHZ
Offset 1 0B Defta 2[T1]
0.00dB
10 10152429 MHz
D16 67dBm
o L_0205748m gt AR gy
. N/N‘M WM’\\
- < M
) M’Lw/j U\«W
-40
50
-0
70
F 2
18 T T T T i T T " : o7
Center 2437 GHz 2.5 MHz! Span 25 MHz
REW 100 kHz MIMKVEN
B 100 KHz 260 dBm
g Ref 21 dBm att 30 dB ST 5 ms 2457935 GHz
Offset 1 dB Detta 2[T1]
0.00dB
" o 8.674696 MHz
D235 3Em W“VMMM\‘%W \
" M’MW ' NIM”-»\
10 "
2 fﬁ/ \\
-30 «/ 1\\
P W R
-50
60
-0
F 2
1 i i i i i T T
Certer 2462 GHz 25 MHz! Span 25 MHz
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802.11g OFDM MODULATION:

MODULATION TYPE |BPSK TRANSFER RATE 6Mbps
INPUT POWER 120Vac. 60 Hz ENVIRONMENTAL 25deg.C, 60%RH,
(SYSTEM) ’ CONDITIONS 963hPa
TESTED BY Rex Huang
CHANNEL
CHANNEL FREQUENCY 6l ANl | NI I PASS / FAIL
(MHz) (MHz)
(MHz)
1 2412 16.49 0.5 PASS
6 2437 16.46 0.5 PASS
11 2462 16.46 0.5 PASS
CH1
REWY 100 kHz TIMCVBN ey
WEW 100 kHz -7.34 dBm
e Ref 21 dBm Aft 30 dB SWT S ms 2 403762 GHr
Offset 1 0B Deta 2[T1]
00068
10 16487532 MHz
o O 134 Agml
027,34 45 RTINSttt
-10 ) !
-0
] “f‘Mﬂf \Mm\‘n
A ey
-40
-50
-60
/'.I. - "\...
o
F
1 T T T T T T T T ~18z2/
Certer 2.412 GHz 2.5 MHz! Span 25 hiHz s
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CH6

CH11

RREWY 100 kHz IHIMCVBNY e r1y
WEW 100 kHz 228 dBrm
51 Ret 21 dBm Att 30 dB ST 5 ms 2428777 GHz
Offset 1 B Defta 2{T1]
0.00de
10 16461747 MHz
D1 362 dBm
P AT Y Y L P e o T
Ot U i
-10

o by

M

4
KUt

-0
-40
-50
-60
-0
Fi F
e [ [ [ T [ [ [ [ " . o7
Cernter 2437 GHz 2.5 MHz! Span 25 MHz
REWN 100 kHz [T1] MK WIEW Warker 1 [T1]
EWN 100 kHz .05 dBm
51 Fet21 dBm Aft 30 dB ST 5 ms 2 453762 GHz
Offset 1 dB Detta 2 [T1]
0.00 dB
10 16 462632 MHz
D16.05dBm :
ol 020058 WMUWWWN
" \MW’WM\,
30 pesl M
-0
-40
-50
-60
-0
Fi F
e [ [ [ T [ [ [ [
Center 2462 GHz 2.5 MHz! Span 25 MHz
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DRAFT 802.11n (20MHz) OFDM MODULATION:

MODULATION TYPE |BPSK TRANSFER RATE 6.5Mbps
INPUT POWER 120Vac. 60 Hz ENVIRONMENTAL 25deg.C, 60%RH,
(SYSTEM) ’ CONDITIONS 963hPa
TESTED BY Rex Huang
CHANNEL MINIMUM
CHANNEL FREQUENCY (MHz) 6dB BANDWIDTH (MHz) LIMIT (MHz) PASS / FAIL
1 2412 17.76 0.5 PASS
6 2437 17.73 0.5 PASS
11 2462 17.75 0.5 PASS
CH1
RER 100 kHz TIMCEY ey )
WEW 300 kHZ -6.41 dBm
e Ref 21 dBm At 30 dB SWT 2.5 ms 2403139 GHz
Cifset 1 df Deta2[T1]

0.00 dB
17.758499 MHz

U'%WMM
D2 541 4F A |
1!

N

" ,N/w

ol

-40

-50

-6

-7

Fi
79|

Center 2412 GHz

|
2.5 MHz!

|
Span 25 MHz
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CH6

REW 100 kHz HIMKVIE s )
VB 300 kHZ 1 85 dEm
4, Fet2i dom At 30 dB AT 25ms 2428161 GHz
Offset 1 o Defta 2 [T1]
0.00dB
" 17731164 bHz
D1445dB
i ﬂAATMwMW T e

V

-i0
-40
-50
-6l
(s
-70 .‘
F B
" ‘ : : ' ' ' ' ' \
Center 2437 GHz 25 MHz! Span 25 MHz
REWW 100 kHz MIMEVIBAY et ma
VEW 300 kHz 015 dBm
2. Ref 21 cBm At 30cB SWT 2.5 ms 2453140 GHz
ifset 1 Defta 2{T1]
000 dB
o 17751143 MHz
D1 5.854E:
ol _D2-n154R [ PR il

» W g

I I I I I I I I I
Center 2.462 GHz 2.5 MHz! Span 25 MHz
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DRAFT 802.11n (40MHz) OFDM MODULATION:

MODULATION TYPE |BPSK TRANSFER RATE 13.5Mbps
INPUT POWER 120Vac. 60 Hz ENVIRONMENTAL 25deg.C, 60%RH,
(SYSTEM) ’ CONDITIONS 963hPa
TESTED BY Rex Huang
CHANNEL MINIMUM
CHANNEL FREQUENCY (MHz) 6dB BANDWIDTH (MHz) LIMIT (MHz) PASS / FAIL
1 2422 36.56 0.5 PASS
4 2437 36.56 0.5 PASS
7 2452 36.60 0.5 PASS
CH1
REW 100 kHz IMCYEN e (1]
WEW 300 kHZ _9.68 dBm
e Ref 21 dBm Aft 30 B ST S ms 2403771 GHz
Offset1 dp Deta 2[T1] 000 48
wn 36.557797 MHZ
i
5] -368d%m ¥
_IU_W\JMW

-20

NI,

o

T

-50

-6

-7

B

79|

|
Center 2422 GHz

|
Span S0 MHz
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CH4

REW 100 kHz [T MK WIEWY Miarker 1 [T1]
WENA 300 kHz 618 dBm
g1 T 21 dBm At 3008 AT 5 ms 2418751 GHz
Offset 1 o Defta 2 [T1]
0.00d8
mn 36.563300 MHz
1 D1 -0.18 dfm
0518 d MWWW&«M»
-10 ul
-20 WMW
7N w’
h’ hl
-40
-50
-6l
-70 n
F FE
i ! ! ! ! ! ' ' ' !
Center 2437 GHz 5 MHz! Span 50 MHz
REW 100 kHz [T1] MK IR Marker 1 [T1]
WEIA 300 kHZ 65T dBm
e Ref 21 dBm Aft 30 B ST S ms 2433734 GHz
otfedt T B Detta 2[T1]
0.00 d8
10 36.599514 MHz
01 (1774
i L
o156 W WW
-10 [

W

- mmﬁM/ Mﬂ”’w

| | | | | | | |
Center 2.452 GHz 4 MHzf Span 50 MHz
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4.4

MAXIMUM PEAK OUTPUT POWER

4.41 LIMITS OF MAXIMUM PEAK OUTPUT POWER MEASUREMENT

The Maximum Peak Output Power Measurement is 30dBm.

4.4.2 INSTRUMENTS

DESCRIPTION & CALIBRATED CALIBRATED
MODEL NO. SERIAL NO.

MANUFACTURER DATE UNTIL

R&S SPECTRUM

ANALYZER FSP40 100037 Aug. 13, 2008 |Aug. 12, 2009

Agilent SIGNAL

GENERATOR E8257C MY43320668 |[Dec. 26, 2007 |Dec. 25, 2008

Anritsu Power Meter ML2495A 0824006 NA NA

Pulse Power Sensor MA2411B 0738172 NA NA

NOTE:

The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.

443 TEST PROCEDURES

1. The transmitter output was connected to the power meter through an
attenuator; the bandwidth of the fundamental frequency was measured with

the power meter.

2. Record the power level.

4.4.4 DEVIATION FROM TEST STANDARD

No deviation
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445 TEST SETUP

Attenuator
EUT (10dB)

Power Meter

4.4.6 EUT OPERATING CONDITIONS

Same as Item 4.3.6
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4.4.7 TEST RESULTS

802.11b DSSS MODULATION:

MODULATION TYPE | DBPSK TRANSFER RATE  |1Mbps
INPUT POWER ENVIRONMENTAL | 25deg.C, 60%RH,
(SYSTEM) 120Vac, 60 Hz CONDITIONS 963nhPa
TESTED BY Rex Huang
CHANNEL
PEAK POWER | PEAK POWER | PEAK POWER
GrlANNEE FRE(SAL:E;\ICY OUTPUT (mW) |OUTPUT (dBm)| LIMIT (dBm) PSS AL
1 2412 109.648 20.40 30 PASS
6 2437 102.329 20.10 30 PASS
11 2462 100.000 20.00 30 PASS
802.11g OFDM MODULATION:
MODULATION TYPE | BPSK TRANSFER RATE  |6Mbps
INPUT POWER ENVIRONMENTAL | 25deg.C, 60%RH,
(SYSTEM) 120Vac, 60 Hz CONDITIONS 963nhPa
TESTED BY Rex Huang
CHANNEL
PEAK POWER | PEAK POWER | PEAK POWER
GrlANNEE FRE(SAL:E;\ICY OUTPUT (mW) |OUTPUT (dBm)| LIMIT (dBm) PSS AL
1 2412 208.930 23.20 30 PASS
6 2437 275.423 24.40 30 PASS
11 2462 301.995 24.80 30 PASS
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DRAFT 802.11n (20MHz) OFDM MODULATION:

MODULATION TYPE  |BPSK TRANSFER RATE  |6.5Mbps
INPUT POWER ENVIRONMENTAL | 25deg.C, 60%RH,
(SYSTEM) 120Vac, 60 Hz CONDITIONS 963hPa
TESTED BY Rex Huang
CHANNEL
PEAK POWER | PEAK POWER | PEAK POWER
GrlANNEE FRE(SAL:E;\ICY OUTPUT (mW) |OUTPUT (dBm)| LIMIT (dBm) ANES IR
1 2412 194.984 22.90 30 PASS
6 2437 288.403 24.60 30 PASS
11 2462 309.030 24.90 30 PASS
DRAFT 802.11n (40MHz) OFDM MODULATION:
MODULATION TYPE  |BPSK TRANSFER RATE | 13.5Mbps
INPUT POWER ENVIRONMENTAL | 25deg.C, 60%RH,
(SYSTEM) 120Vac, 60 Hz CONDITIONS 963nhPa
TESTED BY Rex Huang
CHANNEL
PEAK POWER | PEAK POWER | PEAK POWER
CalalN NS FRE(SAL:E;\ICY OUTPUT (mW) |OUTPUT (dBm)| LIMIT (dBm) PSS AL
1 2422 165.959 22.20 30 PASS
4 2437 257.040 24.10 30 PASS
7 2452 245 471 23.90 30 PASS
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4.5 POWER SPECTRAL DENSITY MEASUREMENT

4.5.1 LIMITS OF POWER SPECTRAL DENSITY MEASUREMENT

The Maximum of Power Spectral Density Measurement is 8dBm.

4.5.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
R&S SPECTRUM
ANALYZER FSP40 100036 Dec. 18,2007 | Dec. 17, 2008
NOTE:

1.The measurement uncertainty is less than +/- 2.6dB, which is calculated as per the NAMAS
document NIS81. This uncertainty represents an expanded uncertainty expressed at
approximately the 95% confidence level using a coverage factor of k=2.

2.The calibration interval of the above test instruments is 12 months and the calibrations
are traceable to NML/ROC and NIST/USA.

4.5.3 TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an
attenuator, the bandwidth of the fundamental frequency was measured with the
spectrum analyzer using 3kHz RBW and 30kHz VBW, set sweep time = span/3kHz.
The power spectral density was measured and recorded.

The sweep time is allowed to be longer than span/3kHz for a full response of the
mixer in the spectrum analyzer.

4.5.4 DEVIATION FROM TEST STANDARD

No deviation
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4.5.5 TEST SETUP

EUT

4.5.6 EUT OPERATING CONDITION

Same as ltem 4.1.6

SPECTRUM
ANALYZER
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4.5.7 TEST RESULTS

802.11b DSSS MODULATION:

MODULATION TYPE |DBPSK TRANSFER RATE 1Mbps
INPUT POWER 120Vac. 60 Hz ENVIRONMENTAL 25deg.C, 60%RH,
(SYSTEM) ' CONDITIONS 963hPa
TESTED BY Rex Huang
CHANNEL
CHANNEL | FREQUENCY RF POWER LEVEL IN MAXIMUM LIMIT PASS / FAIL
3kHz BW (dBm) (dBm)
(MHz)
1 2412 -5.99 8 PASS
6 2437 -7.08 8 PASS
11 2462 -5.80 8 PASS
CH1

Ref 21 dBm

At 30 0B

REWY 3 kHz
BN 30 kHz
SWT 500 5

[T1] MK MaXH

Offzet 1 dB

-40

-50

-60

-0

=79 |

Center 2.41444 GHz

| | | | | |
130 kHzi Span 1.5 MHz

Marker 1 [T1]

2413798 GH

-5.89 dBm
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CH6

ahin ol o h b ol te

REW 3 kHz [T1] MK MAXH
WEBW 30 kHz
21 Ref 21 dBm Att 30dB ST 500 5
Orifset 1 B
i
1}

, At bt g b s g B gl

-10 A WVW"W Ty VWIW\HFUWF\H ulw\l wwwwuur LW[W (LS wvwww G

7o

Center 243731 GHz

| | | |
150 kHz! Span 1.5 MHz

Marker 1 [T1]
-7.08 dBm
2436941 GHz

A,

CH11

Ref 21 dBm Att 30dB

REW 3 kHz [T1] MK MAXH
WEBW 30 kHz
ST 500 5

215

Offset 1 B

T

ot oy | ) ﬁmm

Aot Mo o Bt b ) des |

sl

P R ‘”np.\m A e AR e

Marker 1 [T1]
-5.80 dBm
2460227 GHz

7o

| | | |
Center 2 46038 GHz

| | | |
150 kHz! Span 1.5 MHz
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802.11g OFDM MODULATION:

MODULATION TYPE |BPSK TRANSFER RATE 6Mbps
INPUT POWER 120Vac. 60 Hz ENVIRONMENTAL 25deg.C, 60%RH,
(SYSTEM) ac, CONDITIONS 963hPa
TESTED BY Rex Huang
CHANNEL
CHANNEL FREQUENCY RF POWER LEVEL IN MAXIMUM LIMIT PASS / FAIL
3kHz BW (dBm) (dBm)
(MHz)
1 2412 -15.67 8 PASS
6 2437 -10.70 8 PASS
11 2462 -8.85 8 PASS
CH1
REMY 3 kHz [T1] MK MaXH Marker 1 [T1]
WEWY 30 Kz 1567 dBm
a1 Retf 21 dBm Aft 30 dB SWT 500 = 2414813 GH
Offzet 1 dB
10
1]
-10
T L Y U L ..M“M "
LA LA

-30

-40

-5n

-60

-0

=79

Center 2.41481 GHzZ

| | |
150 kHzf

|
LA D T |
Span 1.5 MHZ - B
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CH6

REW 3 khiz [TIIMIMAXH  pcrker 1 [T1]
W 30 kHz 1070 dBm
Feet 21 dBim At 30dB ST 500 s 2 436053 GHz

Offzet 1dB

-10
_m MWWWWWWMM

- T T T T T T T T
Certer 243606 GHz 150 kHz/ Span 1.5 MHz

Pz
Ny

CH11

REWVY 3 kHz [T1] MK MAXH Marker 1 [T1]
WEWY 30 kHz 885 dBm
Retf 21 dBm At 30 dB SWNT 500 5 2453549 GHz

21

Ofizet 1 dB

1

& WWWMWWW

-20

I I I I I I I I |
Center 245857 GHz 150 kHz! Span 1.5 MHz
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DRAFT 802.11n (20MHz) OFDM MODULATION:

MODULATION TYPE |BPSK TRANSFER RATE 6.5Mbps
INPUT POWER 120Vac. 60 Hz ENVIRONMENTAL 25deg.C, 60%RH,
(SYSTEM) ac, CONDITIONS 963hPa
TESTED BY Rex Huang
CHANNEL
CHANNEL FREQUENCY RF POWER LEVEL IN MAXIMUM LIMIT PASS / FAIL
3kHz BW (dBm) (dBm)
(MHz)
1 2412 -14.33 PASS
6 2437 -9.74 PASS
11 2462 -7.18 PASS
CH1
REM 3 kHz [T1] MK MEHH
1 Ref 21 dBm Aft 30 B \Sf\;\lmfl'vsﬂnokzz 2_4-0194;-'23 de?—;;
7 Oifset 1 dB
10
1}
10 1
o L AN 1 1 L .nWmMm " A‘AWWM
A e

-30

-40

-50

-6

-7

79|

|
Center 2.40973 GHz

| |
150 kHz!

|
Span 1.5 MHz
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CH6

CH11

REW 3 kHz
WEBW 30 kHz
ST 500 5

[T1] MK MAXH

Ref 21 dBm Att 30dB

215

Offset 1 B

ey e g f 0

7o

| |
Span 1.5 MHz

| | | | | |
Center 243916 GHz 150 kHz!

Marker 1 [T1]
-9.74 dBm
2439166 GHz

T3

215

REW 3 kHz
WEBW 30 kHz
ST 500 5

[T1] MK MAXH

Ref 21 dBm Att 30dB

Offset 1 B

1

el 4

Mg Vi T "WWWW

7o

| | | | | | | |
Center 246416 GHz 150 kHz! Span 1.5 MHz

Marker 1 [T1]
-7.18 dBm
2 464160 GHz
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DRAFT 802.11n (40MHz) OFDM MODULATION:

MODULATION TYPE |BPSK TRANSFER RATE  |13.5Mbps
INPUT POWER 120Vac. 60 Hy ENVIRONMENTAL  [25deg.C, 60%RH,
(SYSTEM) ac, CONDITIONS 963hPa
TESTED BY Rex Huang
CHANNEL
CHANNEL | FREQUENCY | RFPOWERLEVELIN | MAXIMUMLIMIT | o) oo oy
3kHz BW (dBm) (dBm)
(MHz)
1 2422 -16.89 8 PASS
4 2437 -11.79 8 PASS
7 2452 -14.34 8 PASS
CH1

Ref 21 dBm

At 30 dB

REWY 3 kHz
WEW 30 kHz
ST 500 =

[T1] Mk MAKH

Otfset 1 dB

-30

nr’hran

T

.zn-WWMWWWMWW 7

-40

-50

-6

-7

79|

|
Center 242977 GHz

|
150 kHz/! Span 1.5 MHz

Marker 1 [T1]
-16.59 dBm
2429843 GHz
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CH4

REWY 3 kHz [T1] MK M&XH Marker 1[T1]
WEWN 30 kHZ 11.75 dBm
51 Fet21 dBm Aft 30 dB ST 500 5 2440400 GHzZ
Offset 1 dB
10
1}
1
-10
B —
LR v VY\[" Wl L ™ ‘r'ww ki 4 i
-0
-40
-50
-60
-0
18 [ [ [ T [ [ [ [
Center 24404 GHz 150 kHzf Span 1.5 MHz
REWY 3 kHz [T1] MK M&XH Marker 1[T1]
WEWN 30 kHZ 14,34 cBm
51 Fet21 dBm Aft 30 dB ST 500 5 2 443551 GHz
Offset 1 dB
10
1}

-0

-7

|
Center 2.44326 GHz 150 kHzf

|
Span 1.5 hiHz
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4.6 CONDUCTED EMISSION AND BAND EDGES MEASUREMENT

4.6.1 LIMITS OF CONDTCTED EMISSION AND BAND EDGES MEASUREMENT

Below —20dB of the highest emission level of operating band (in 100kHz

Resolution Bandwidth).

4.6.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
R&S SPECTRUM
ANALYZER FSP40 100036 Dec. 18, 2007 | Dec. 17, 2008
NOTE:

1.The measurement uncertainty is less than +/- 2.6dB, which is calculated as per the NAMAS
document NIS81. This uncertainty represents an expanded uncertainty expressed at
approximately the 95% confidence level using a coverage factor of k=2.
2.The calibration interval of the above test instruments is 12 months and the calibrations

are traceable to NML/ROC and NIST/USA.

4.6.3 TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer via a low lose
cable. Set both RBW and VBW of spectrum analyzer to 100kHz and 300kHz with
suitable frequency span including 100 MHz bandwidth from band edge. The band

edges was measured and recorded.

The spectrum plots (RBW = 100kHz and VBW = 300kHz) are attached on the

following pages.
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4.6.4 DEVIATION FROM TEST STANDARD

No deviation

4.6.5 EUT OPERATING CONDITION

Same as ltem 4.1.6

4.6.6 TEST RESULTS

The spectrum plots are attached on the following pages. D1 line indicates the
highest level, and D2 line indicates the 20dB offset below D1. It shows compliance
with the requirement in part 15.247(d).
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802.11b DSSS MODULATION:

CH1

CHM

REW 100 kHz [T1] MK VIEW Marker 1 [T1]
WENY 300 kHz 775 B
a1 Ref 21 dBm Aft 30 dB SWT 10 ms 2411600 GHz
Offeet 1 dB Marker 2 [T1]
-51.78 dBm
0 ! 2400000 GHz
Eri- 7 7o aEm | Marker 3 [T1]
-30.13 dBm
i} ; 2.399600 GHz
Marker 4 [T1]
-47 37 dBm
1/ E—— - 2.330000 GHz
Marker 5[T1]
-45.16 dBim
20 2.387200 GHz
!
1
a0 |
-40 =
5 Wi A b i i d At
-fil
-7
Fl F
78 T T T T T T T
Certer 2372 GHz 10 MHz! Span 100 MHz
REWY 100 kHz TIMKVEN e i)
WENY 300 kHz 795 B
a1 Ref 21 dBm Aft 30 dB SWT 10 ms 2.463000 GHz
Offeet 1 dB Marker 2 [T1]
-45.20 dBm
I 1 2483300 GHz
Marker 3 [T1]

T 7 26,dEm
oL

-45.97 dBm
2.486200 GHz

W

Marker 4 [T1]
-49.30 dBm
2.500000 GHz

J O T2 T dBm |
] \

\

™

» LY
50 W"HM‘A e gl oMt o Wi
-60
-0
B A
1 i i i i T
Certer 2502 GHr 10 MHz/ Span 100 MHz
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CH1

REW 100 kHz [T1] MK VIEW Marker 1 [T1]
VW 300 kHz £.50 cBim
5 Fet 21 dan At 30 B SWT 258 2377180 GHz
Offset 1 dBl Marker 2 [T1]
-38.08 dBm
10 1 7221360 GHz
Eri- 775 aEm tarker 3[T1]
-41.00 dBim
0 22.003600 GHz
Marker 4 [T1]
-41.45 dBm
10—t e 23851260 GHz
20
-30
: 3
4
A0 1
50 M WWWMWW
-6
-7
78 [ [ [ [ [ T
Start 30 MHz 2497 GHz/ Stop 25 GHz
REW 100 kHz [T1] MK VIEW Marker 1 [T1]
VW 300 kHz £.26 cBm
5 Fet 21 dan At 30 B SWT 258 2437120 GHz
Offset 1 dBl Marker 2 [T1]
-38.95 dBm
10 1 23.831260 GHz
U 725 dEm Marker 3 [T1]
-40.58 dBim
0 22.053540 GHz
Marker 4 [T1]
-41.23 dBm
b 20605250 GHz
20
-30
+ 3 2
A0 L i
» bt WWWWW(
-6
-7
78 [ [ [ [ [ T
Start 30 MHz 2497 GHz/ Stop 25 GHz
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802.11g OFDM MODULATION:

CHA1

CHM

REW 100 kHz [T1] MK VIEW Marker 1 [T1]
WENY 300 kHz 115 dBm
21 Ref 21 dBm Aft 30 dB SWT 10 ms 2.409800 GHz
Offeet 1 dB Marker 2 [T1]
-54 56 dBm
10 2400000 GHz
Marker 3 [T1]
1 -33.67 dBm
1] 0111538 . 2.399800 GHz
W\(‘ Marker 4 [T1]
-45.42 dbm
-10 2.380000 GHz
Marker 5[T1]
-46.77 dBm
20 Lo 15 8Ey t 2.348800 GHz
-30 [/
-40 j
1
50 WWMMMJA,«M il il i o, ety
-fil
-7 | ~
Fl F
-79 Sy
” ! ' ' ! ! ! ! ! ‘
Certer 2372 GHz 10 MHz! Span 100 MHz
REWY 100 kHz TIMKVEN e i)
WENY 300 kHz 567 4B
21 Ref 21 dBm Aft 30 dB SWT 10 ms 2.459800 GHz
Offeet 1 dB Marker 2 [T1]
-28.50 dBm
I 1 2483300 GHz
Marker 3 [T1]
D13 57 dFm -27 24 b
i} 2.483600 GHz
! Marker 4 [T1]
-45.33 dBm
-10 2.500000 GHz
] 02-14334Bn W
-0
) thw‘wm
-40 etk
50 MWWWWMW
-fil
-7
B 24
78 T T T T T T
Certer 2502 GHz 10 MHz! Span 100 MHz
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CH1

CHM

REWY 100 kHz TIMKVEN e i)
WENY 300 kHz 141 dBm
21 Ref 21 dBm Aft 30 dB SWT 253 2377180 GHz
Offeet 1 dB Marker 2 [T1]
-40.58 dBm
10 22003600 GHz
Marker 3 [T1]
1 -41.25 dBim
1] 0111538 20255700 GHz
Marker 4 [T1]
-41.25 dBm
-10 22103480 GHz
] [Tl LA =P
-30
4
-40
. WWW‘”\(«M
-fil
-7
78 T T T T T T
Start 30 MHz 2497 GHz/ Stop 25 GHz
REWY 100 kHz TIMKVEN e i)
WENY 300 kHz 4.37 4B
21 Ref 21 dBm Aft 30 dB SWT 253 2427120 GHz
Offeet 1 dB Marker 2 [T1]
-533.68 dBm
I , 7.371160 GHz
T Marker 3 [T1]
D15 &7 dBm 41,45 cBm
i} 24 2008960 GHz
Marker 4 [T1]
-41.77 dbBm
-10 22053540 GHz
D2 -141k3 dBm
-0
-30
z 1 3
-40 4
b WWMJ/WWWWM
-fil
-7
78 T T T T T

Start 30 MHz

2497 GHz!

|
Stop 25 GHz
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DRAFT 802.11n (20MHz) OFDM MODULATION:

CH1

CHM

REW 100 kHz [T1] M WIE Marker 1 [T1]
WEW 300 kHz 083 dBm
g Fet 21 dBm At 3008 SWT 10 ms 2 406800 GHz
Offset 1 dB Marker 2 [T1]
-32B4 dBm
10 2400000 GHz
Marker 3 [T1]
1 -32.64 dBm
i} [l -083% dBm 2.400000 GHz
Marker 4 [T1]
-49.07 clBm
-10 2390000 GHz
Marker S [T1]
-46.02 dBm
20 D220 85 4B 2343600 GHz
-30
-40
50 il oo g At g Pt NMMM
¥ 1 i o ;
-6
-7
F
S T [ [ [ [ [ T AT
Center 2.5372 GHz 10 MHzs# Span 100 MHz
REW 100 kHz [T1] MK WIEW Marker 1 [T1]
VB 300 kHz 5 67 dBrm
5 et 21 dBn At 30 0B ST 10ms 2 461400 GHz
Off=et 1 dB harker 2 [T1]
-25.36 dBm
10 1 2.483500 GHz
Marker 3[T1]
D1 557 dBm 25,05 dBmm
0 pr e 2484200 GHz
f Marker & [T1]
-41.35 dBm
-10 2.500000 GHz
DZ-14.3% dBm Ka
=20 J.wb’
-3 ot”\ .
-40 MW
-50 M Dtoaparpgipretedriopradiig
-6l
-0
Fi FE
4 T [ [ [ [ [ [
Center 2.502 GHz 10 MHz/ Span 100 MHZ
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CH1

CHM

REW 100 kHz [T1] MK VI
WY 300 kHz
g1 R 21 dBm Att 30 dB ST 25 5
Offset 1 dB
10
1
i 01 055 dBm
-10
20| 02-20k3dBw
-30
H 3

Marker 1 [T1]
-1.82 dBm
2377180 GHz

Marker 2 [T1]
-41.15 dBm
22103480 GHz

Marker 3 [T1]
-41 54 dBm
23801320 GHz

Marker 4 [T1]
-41 .56 clBm
14 962080 GHz

-fil
-7
S T T T T T T T
Start 30 MHz 2497 GHz/ Stop 25 GHz
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DRAFT 802.11n (40MHz) OFDM MODULATION:

CH1

CH7

REWY 100 kHz [T1] MK WIEWY Marker 1 [T1]
WEWY 300 kHz -4 07 dBm
g1 R 21 dBm Att 30 dB AT 20 ms 2424400 GHz
Offzet 1 dB Marker 2[T1]
-38.63 dBm
10 2400000 GHz
Marker 3 [T1]
-31.52 dBm
i} 1 2.398800 GHz
01 -4.07 dBm L hdarker 4 [T1]
-44 01 clBm
-10 (MM 2390000 GHz
u Marker S [T1]
-42 45 dBm
-20 2367200 GHz
D2 -24.07 4Bm | |
3
_30 f \w
5 ﬁ
1
-40 M 4
o e ettt g it
-fil
-7
Fi F
S T [ [ [ [ T
Center 2 5346 GHz 20 MHz! Span 200 MHz
REW 100 kHz [T1] MK WIEW Marker 1 [T1]
B 300 kHz 067 dBm
2 Ref 21 dBm Aft 30 dB SWT 20 ms 2460000 GHz
Otffset 1 dB Marker 2 [T1]
-27 41 dBm
10 2483500 GHz
Marker 3[T1]
1 -25.86 dBm
0O -0 A% dFm 2454400 GHz
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-36.35 dBm
-10 i 2500000 GHz
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* \UMWHWMMMW
-50
-60
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CH1

REW 100 kHz [T1] M WIE
WEW 300 kHz
2 Ref 21 dBm Aft 30 dB SWT 25
Offzet 1 dB
10
0 1
D1 -4.07 dBim
-10
-20
D2 24|07 4B
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-40
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-4 60 dBm
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-41 47 cBm
24 250000 GHz
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i} 1 -0 A2 dHm 24101080 GHz
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I
2.497 GHzf

[
Stop 25 GHz

21604080 GHz

Report No.: RF971001H06

87

Report Format Version 2.1.1



4.7 ANTENNA REQUIREMENT

4.7.1 STANDARD APPLICABLE

For intentional device, according to FCC 47 CFR Section 15.203, an intentional
radiator shall be designed to ensure that no antenna other than that furnished by
the responsible party shall be used with the device. And according to FCC 47
CFR Section 15.247 (b), if transmitting antennas of directional gain greater than
6dBi are used, the power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6dBi.
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4.7.2 ANTENNA CONNECTED CONSTRUCTION
The antennas used in this product are as below.

Gain (dBi)
No.| Brand Model A’;te”e”a with & w/o Cat(’('j%')oss Co’t‘”egtor Difference
yp cable loss yp

1 wistron DQ661500301(Main) PIEA 3.95 NA. IPEX /-\Intentrr\]a
DQ661500301(Aux) 3.90 eng

2> | wistron DQ661500115(Main) PIFA 1.10 1.89 IPEX /-\Intentrr:a
DQ661500115 (Aux) 0.64 2.55 eng

5 Wat AR830WIPIO1A (L) BIFA 2.17 -1.60 IPEX /-\Intentrr\]a
ARS830WIPI02A (R) 2.39 -2.03 eng

4 Wat AR320WIPIO1B (L) PIFA 0.86 -1.43 IPEX /-\Intentrr\]a
AR320WIPI02B (R) 2.1 -1.78 eng

5 Wat ARWB2WIPIO1G (L) BIFA 2.48 -2.39 IPEX /-\Intentrr\]a
ARWB2WIP102G (R) 1.32 -1.76 eng

6 Wat ARUMPWIPI02+C (L) PIFA 2.41 NA. IPEX /-\Intentrr\]a
ARUMPWIPI01+D (R) 2.07 eng

7 | Foxconn WDAN-GQMA6001-DF (Main) PIFA 2.32 -1.262 IPEX Alntentrr\]a
WDAN-GQMAB001-DF (Aux) 1.10 -1.813 eng

8 | Foxconn WDAN-GQMABG002-DF (Main) PIEA 0.74 -1.446 IPEX /-\Intentrr\]a
WDAN-GQMAB002-DF (Aux) 0.78 -2.009 eng

9 | Galtronics 021020168NC3587 (Main) PIFA -0.25 1.275 U.FL Alntent?]a
021020168NC3587-1 (Aux) 3.64 eng

10 | Galtronics 021020168NC3586 (Main) PIFA -0.04 11.895 U.FL Alntent?]a
021020168NC3586-1 (Aux) 3.25 . eng

11 |HIGH-TEK AAFQ5050001LKO (Main) PIFA 2.86 2.4 IPEX A|ntent?18
AAFQ5050001RKO (Aux) 1.52 1.7 eng

12| Hitachi HFT40-IV17 (Main) PIFA 0.48 NA IPEX /-\Intentrr\]a
HMGO03-IV17 (Aux) 0.64 eng

131 wne 81.EE215.016 (Main) PIFA 0.34 2.52 IPEX /-\Intentrr\]a
81.EE215.016 (Aux) 0.79 3.17 eng

14| WNC ASAW 001(L) PIFA 1.34 N.A. IPEX A,"te"t?]a
ASAW 001 (R) 1.25 eng

15 Wat B1425050G00003 (Main) PIFA 0.03 -2.01 IPEX /-\Intentrr\]a
B1425050G00002 (Aux) 0.63 -2.05 eng

6! Tyco ASAT 001 (Main) PIFA 0.61 NA IPEX /-\Intentrr\]a
ASAT 001 (Aux) 0.16 eng

17 | ACON ASAA 001 (L) PIEA 1.56 NA. IPEX /-\Intentrr\]a
ASAA 001 (R) 1.36 eng

18| Hitachi HFT40 (Main) PIFA 0.58 1.42 IPEX /-\Intentrr\]a
HFP40 (Aux) 1.12 2.12 eng

19| Hitachi HFT60 (Main) PIFA -1.65 1.48 IPEX /-\Intentrr\]a
HFT60 (Aux) -0.92 2.18 eng
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Gain (dBi)
No.| Brand Model A’;te";a with & w/o Cat(’('j%')oss Co’t‘”egtor Difference
yp cable loss yp
20 | Hitachi HTLO08 (Main) BIFA 2.24 1.72 PEX /-\Intentrr\]a
HTLO08 (Aux) 1.84 2.20 eng
01| Hitachi HTLO17 (Main) BIFA 2.82 1.94 PEX /-\Intenrr\]a
HTLO17 (Aux) 2.94 2.39 engt
o WNCO001 (Main) BIFA -1.10 1.17 PEX B/N No.
WNC001 (Aux) 1.76 1.17
23| wNe WNCO002 (Main) BIFA 1.18 2.28 PEX /-\Intentrr\]a
WNC002 (Aux) 1.75 2.12 eng
04| Tyco TIANO1 (Main) BIFA 0.57 -1.463 PEX /-\Intentrr\]a
TIANO1 (Aux) 0.87 -1.865 eng
5| Tyco TBNOO1 (Main) BIFA 3.45 1.45 PEX /-\Intentrr\]a
TBNOO1 (Aux) 2.41 2.13 eng
| Tyco TBNO003 (Main) BIFA -1.11 1.84 PEX /-\Intentrr\]a
TBNO003 (Aux) -1.11 2.16 eng
27 U40 (L) -0.65 Antenna
Wagt 040 (R) PIFA 130 N.A. IPEX length
28 U50 (L) 0.56 Antenna
Wagt US0 (R) PIFA 0.94 N.A. IPEX length
29 U40 (L) 2.99 Antenna
JEM 040 (R) PFIA 190 N.A. IPEX length
30 U50 (L) 2.53 Antenna
JEM US0 (R) PFIA 034 N.A. IPEX length
31 FVC 22G600810-10 (L) PIEA 0.21 NA. IPEX /-\Intentrr\]a
22G600530-00 (R) -0.80 eng
32| FVC 22G600810-10 (L) PIFA 0.21 N.A. IPEX NA
P 22G600820-00 (L) BIFA 0.37 NA PEX /-\Intentrr\]a
22G600575-00 (R) 1.15 eng
22G600820-30 (L 2.28 A
34|  wgt ) PIFA N.A. IPEX ,"te"t?]a
22G600575-10 (R) 2.81 eng
P 22G600820-00 (L) PIFA -1.46 NA. IPEX /-\Intenrr\]a
22G600630-10 (R) 2.14 engt
36| wgt 22G600750-30 (L) PIFA 1.68 N.A. IPEX NA
WDAN-TQ BD3001-DF (TX1) -0.87 25 Ant
37 | FOXCONN | WDAN-TQ BD3001-DF (TX2) PIFA -2.86 2.5 IPEX |re]ne;tﬂa
WDAN-TQ BD3001-DF (TX3) -1.27 2.5
38 | FOXCONN WDAN-TQ BD3002-DF (TX1) PIFA -0.87 gg IPEX /-\Intentrr\]a
WDAN-TQ BD3002-DF (TX2) -2.86 : eng
WDAN-TQ BL5001-DF (TX1) 2.24 25 Ant
39 | FOXCONN |WDAN-TQ BL5001-DF (TX2)| PIFA | -2.41 2.5 IPEX length
WDAN-TQ BL5001-DF (TX3) -0.65 25
40 | Foxconn |WPAN-TQ BL5002-DF (TX1)| o, -, -2.24 gg IPEX /-\Intentrr\]a
WDAN-TQ BL5002-DF (TX2) -2.41 : eng
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Gain (dBi)
No.| Brand Model A’;te”e”a with & w/o Cat(’('j%')oss Co’t‘”egtor Difference
yp cable loss yp
WDAN-TQ BU2001-DF (TX1) -0.42 25 Ant
ntenna
41 | FOXCONN | WDAN-TQ BU2001-DF (TX2) | PIFA -0.37 2.5 IPEX length
WDAN-TQ BU2001-DF (TX3) -0.9 2.5
42 | FOXCONN WDAN-TQ BU2002-DF (TX1) PIFA -0.42 gg IPEX /-\Intentrr:a
WDAN-TQ BU2002-DF (TX2) -0.37 : eng
WDAN-TQ TE1001-DF (TX1) -0.43 25
: Antenna
43 | FOXCONN | WDAN-TQ TE1001-DF (TX2) | PIFA -0.70 2.5 IPEX length
WDAN-TQ TE1001-DF (TX3) -0.25 2.5
44 | FOXCONN WDAN-TQ TE1002-DF (TX1) PIFA -0.43 gg IPEX /-\Intentrr:a
WDAN-TQ TE1002-DF (TX2) -0.70 . eng
2023935-1 (Main) 2.95 188 Ant
45 Tyco 2023936-1 (Aux) PIFA 1.90 2.03 U.FL Igr?;t?]a
2023936-1 (MIMO) -0.28 2.01
2023937-1 (Main) 1.60 185 Ant
46 | Tyco 2023937-1 (Aux) PIFA 0.05 2.00 U.FL length
2023934-1 (MIMO) -0.28 2.01
2023938-1 (Main) 1.41 217 Ant
47| Tyco 2023938-1 (Aux) PIFA 1.24 2.40 U.FL Igr?g;tﬂa
2023939-1 (MIMO) 0.04 235
2023954-1 (Main) 1.68 214 Ant
48 | Tyco 2023954-1 (Aux) PIFA 0.92 3.02 U.FL Igr?g"t?]a
2023955-1 (MIMO) 1.98 1.44
49 | Hitachi HBYO07 (TX1) PIFA 2.19 882 I-PEX Antelnna
HBYO07 (TX2) -0.33 - color
50 | Hitachi HBY051 (TX1) PIFA 2.91 882 I-PEX Antelnna
HBY051 (TX2) 2.82 : color
51 Hitachi HBY052 (TX1) PIFA 0.27 882 I-PEX Antelnna
HBY052 (TX2) 0.02 : color
52 | Hitachi HBY061 (TX1) PIFA 1.30 882 I-PEX Antelnna
HBY061 (TX2) 2.42 - color
53 | Hitachi HBY062 (TX1) PIFA -1.04 882 I-PEX Antelnna
HBY062 (TX2) -1.19 : color
54 | Hitachi HFT65 (TX1) PIFA -1.74 882 I-PEX Antelnna
HFT65 (TX2) 1.16 : color
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5. INFORMATION ON THE TESTING LABORATORIES

We, ADT Corp., were founded in 1988 to provide our best service in EMC, Radio,
Telecom and Safety consultation. Our laboratories are accredited and approved by
the following approval agencies according to ISO/IEC 17025.

USA FCC, UL

Germany TUV Rheinland

Japan VCCI

Norway NEMKO

Canada INDUSTRY CANADA, CSA
R.O.C. TAF, BSMI, NCC
Netherlands Telefication

Singapore GOST-ASIA(MOU)

Russia CERTIS(MOU)

Copies of accreditation certificates of our laboratories obtained from approval
agencies can be downloaded from our web site:
www.adt.com.tw/index.5/phtml. If you have any comments, please feel free to
contact us at the following:

Linko EMC/RF Lab: Hsin Chu EMC/RF Lab:
Tel: 886-2-26052180 Tel: 886-3-5935343
Fax: 886-2-26052943 Fax: 886-3-5935342

Hwa Ya EMC/RF/Safety Telecom Lab:
Tel: 886-3-3183232
Fax: 886-3-3185050

Web Site: www.adt.com.tw

The address and road map of all our labs can be found in our web site also.
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6. APPENDIX - A MODIFICATIONS RECORDERS FOR
ENGINEERING CHANGES TO THE EUT BY THE LAB

No any modifications are made to the EUT by the lab during the test.

-- END -
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