¥ CERPASS TECHNOLOGY CORP. Report No.: SEFI1211076

FCC TEST REPORT

According to

FCC CFR Title 47 Part 15 Subpart C

Applicant :  ZyXEL Communications Corporation

Address NO.6,Innovation Rd.ll Science Based Industrial
Park Hsin-Chu, Taiwan

Equipment : Wireless N-lite ADSL2+ 4-port Gateway

Model No. DSL-100HN-T1A v2; P-660HN-T1A v2;
P660HN-T1A v2

FCCID . 188P660HNT1AV2

* The test result refers exclusively to the test presented test model / sample.

* Without written approval of Cerpass Technology Corp. the test report shall not be
reproduced except in full.

* The test report must not be used by the clients to claim product certification approval by
NVLAP or any agency of the Government.

Cerpass Technology Corp. Issued Date : Dec 19,2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 Page No. :10f80



g

O,
¥ CERPASS TECHNOLOGY CORP. Report No.: SEFI1211076

Table of Contents

1. Report of Measurements and EXamiNationNsS .........ciiieiiiiiiiiiiiiece e e e s er e e e e s r e e e e e e s e enaneees 6
1.1. List of Measurements and EXamMINALIONS ..........coocuiiiiiiieeeisiiiiiieee e e e e e e e ee e e e e e s e enneees 6
2. Test Configuration of EQUIPMENT UNAEI TEST .....ccuuiiiiiiiii e e e e e e e e s e e e e e e e s nanes 7
N I V-V a1 7= Vo (1 (= PSR 7
2.2.  Feature of EQUIPMENT UNAETN TEST ...coiiii ittt e e e e e e e e e e e st r e e e e e e e e sanrees 8
2.3.  Carrier Frequency Of ChaNNEIS ..........uiiiiiiiiiie et e e aneee e 10
P T =11 A Y/ =T g 1T TP RP PP 11
2.5,  DeSCriptioN Of TESE SYSTEM ....eiiiiiiiiiei ittt ettt e e e st b e e e e sbb e e e e sbbeeeesabeee e e 12
2.6.  General INfOormMation OF TEST .......iuiiiii it e et e e e st e e e s stbe e e e s snbeeeessnbeeee e 13
2.7.  Measurement UNCEIAINTY .........oiuiiiiiiiiiee ittt e et e e e sbbe e e e sbb e e e e s bbe e e e esbbeeeessnbeee e e 13
T N o) (=T g T o - = To LU T =T o g 1=T o) (SRR 14
3.1, Standard APPHCADIE ... e e 14
3.2. Antenna Construction and DireCtional Gain ............ceoiiuiiiiiiiiiieiiiie e sree e sneeee s 14
4. Test Of CONAUCTEA EMISSION .....uuiiiiiiiie ettt e e e e e e e e e e e e st eeeaeeeessnsbaeeeeeeeesnnsnbeeeeeaeeas 15
T 1= B T P PRSP RPSP 15
N =TS A o To Yo [ = RS PPRR 15
O T Y/ o TTor= U E= ) ST (1 oS 16
4.4, Measurement EQUIPIMIENT .........eiiiiiiiie ettt e ettt sttt e s st b e e e s bbe e e e snb b e e e snbreeesnnneeas 16
T 1153 B o =YW =T g Lo [ - = R OTR 17
5. Test Of RAdiated EMISSION .....uuuiiiiiiieiiiiiieii it e e e et e e e e e e e s st e e e e e e e s sasnasbeeeeeaeeesaateeeeeaeeesennnns 19
I R 1= 1) o N o 1 SRR PPPRP ORI 19
I =13 B (o o= o (U] SR PERPR 19
LR T Y/ o Tor | I =TS Y= (1] o USSR 20
5.4.  Measurement EQUIPIMENT .......ooi ittt sttt ettt e e sttt e e s stb e e e e s sabe e e e e snbneeeesbneene 21
5.5, TESERESUIL QNG DALA ....eeiiiiiiiieiiiiiie ittt e e st e e e st e e e sbbe e e e s sbbeeeeessbeeeessnbaeeessraeeeeans 22
6. Occupied BanAWibth ...t 35
S 1= 1) N o 1 SRS PPPRP TP 35
L = TS) B o o7 =0 (U] SR PERPR 35
6.3, TESE SEIUP LAY OUL...uuuiiiiiiiiiiiiiiis ettt ettt e e e et b s e e e e e e e e beban s e e e e e e e te bt e e e eeeeesbaanseanseeeaenes 35
6.4.  Measurement EQUIPIMENT ......ooo ittt ettt ekt e ettt e e s stb e e e e e sabe e e e e snbneeeeabneeee 35
6.5, TESERESUIL QNG DALA ....eeiiiiiiiiiiiiiiie ittt e st e e st e e e st e e e s ntbe e e e e ssbeeeessnbaeeessraeeeeans 36
7. Maximum Peak OUIPUL POWET ......ooiiiiiieiiiit ettt ettt ettt ettt e e s aab bt e e s anbb e e s enbbe e e e ane e e e ennees 44
2% T 1= =) N o 1 SO PPPRPOTPPRRN 44
2 =) B (o o= o (U] SR PERPR 44
00 T [ =25 AR T = (0 o = Yo U | PSPPSRI 44
7.4,  Measurement EQUIPIMENT .......ooi ittt e ekt e e st bt e e s skt e e e e sabe e e e e snbneeeesbneen e 44
7.5, TESERESUIL QNG DALA ....eeiiiiiiiieiiiiiie ettt e e e st e e e st e e e sbb e e e s sbbe e e e s ssbeeeessnbaeeessraeeeeans 45
8. Band EAQES MEASUTEIMENT ....cciiiiiiiiiitiit ettt ettt et e e s b e e s s b bt e e atb e e e e e anbaeeenabbeeeeennees 59
S I 1= 1) o N o | S RSP PPPRPOTRPRN 59
ST =11 B (o o= o (U] SR PERPR 59
e TR T =2 AT (0 o = Yo U | PSP SPPPPIIN 59
8.4.  Measurement EQUIPIMENT ......ooi ittt ettt et et e e sttt e e s stb e e e e s sabe e e e e sabneeeeabneen e 59
8.5, TESERESUIL ANU DALA ....eeiiiiiiiiieiiiiiie ettt sttt e st e e e st e e e sbbe e e e s stbeeeesssbeeeessnbeeeessraeeeeans 60
8.6. Restrict Band Emission MeasuremMent Data...........cccuuuueiiiieeiiiiiiiiiiieie et e e e e s sienee e e e e e e 69
Cerpass Technology Corp. Issued Date : Dec 19,2012

Tel:86-512-6917-5888 Fax: 86-512-6917-5666 Page No. 1 20f 80



ﬂ-i'-'z_s\\"-'.:-
““#" CERPASS TECHNOLOGY CORP. Report No.: SEFI1211076
9. POWET SPECIIAI DENSITY ..ottt e e e e e e e e e e e e e s s sttt e e et eeeeessaaatbaeeeaaeessssrsrneeeaeeaenanns 71
LS 0 I 1= B T 0 SO PERRR 71
S 1= 1) A o o Tot=To 11 RO PROURPP TP 71
0.3, TESE SEIUP LAYOUL.......eeiiiiiiieieeiit ettt e e e e s e e e e e e s e e e e e e e e s e annrre e e e e nenane 71
9.4,  Measurement EQUIPIMENT ...t e e ettt e e e e e e s ettt e e e e e e e s s aarae e e e e e e e s ssasanbeeeeeaeeesassnteneeeeeeanns 71
0.5, TSt RESUIL QNG DALA ....eveiiiieiiiiiiiiiiii ettt e e e et e e e e e e e s st ee e e e e e s s sataeeeeeeeesaansenbeeeeeesaann 72
10. Restricted Bands Of OPEIatioN ......c..uuiiiiiiee it e e e s s s e e e e e e s s e st eeeeeeesaaaarbeaeeeesesnnsnreees 80
10.1. Labeling REQUIFEMENT ........eiiiiiiiiie ettt ettt e et a ke e e e bt e e e e nabe e e e e snbee e ennnes 80
Cerpass Technology Corp. Issued Date : Dec 19,2012

Tel:86-512-6917-5888 Fax: 86-512-6917-5666 Page No. : 30f 80



N
2

C
“%#" CERPASS TECHNOLOGY CORP.

Report No.: SEFI1211076

Document history

Attachment No.

Date

Description

SEFI1211076

December 19, 2012

First issue

Cerpass Technology Corp.

Tel:86-512-6917-5888 Fax: 86-512-6917-5666

Issued Date
Page No.

. Dec 19,2012
;4 0of 80



¥ CERPASS TECHNOLOGY CORP. Report No.: SEFI1211076

FCC TEST REPORT

according to
FCC CFR Title 47 Part 15 Subpart C

Applicant :  ZyXEL Communications Corporation

NO.6,Innovation Rd.ll Science Based Industrial
Address

Park Hsin-Chu, Taiwan
Equipment : Wireless N-lite ADSL2+ 4-port Gateway

DSL-100HN-T1A v2; P-660HN-T1A v2;
P660HN-T1A v2

FCCID . 188P660HNT1AV2

Model No.

| HEREBY CERTIFY THAT :

The measurements shown in this test report were made in accordance with the procedures given
in ANSI C63.4 — 2003 and the energy emitted by this equipment was passed

CISPR PUB. 22 and FCC Part 15 in both radiated and conducted emission class B limits.

Testing was carried out on December 18, 2012 at Cerpass Technology Corp.

Documented By: Approved By:
~F . IJ?
-— oy
-f’*ﬁj'f ?[amﬁ M{z—, (=l
Jeff Fang/ Administration Miro Chueh/ Technical director
Cerpass Technology Corp. Issued Date : Dec 19,2012

Tel:86-512-6917-5888 Fax: 86-512-6917-5666 Page No. :50f 80



%" CERPASS TECHNOLOGY CORP. Report No.: SEFI1211076

1. Report of Measurements and Examinations

1.1. List of Measurements and Examinations

FCC Rule |. Description of Test Result
15.203 . Antenna Requirement Pass
15.207 . Conducted Emission Pass
15.209 : .

15.247(d) | Radiated Emission Pass

15.247(a)(2) |. 6dB Bandwidth Pass

15.247(b) |. Maximum Peak Output Power Pass

15.247(d) |. 100kHz Bandwidth of Frequency Band Edges Pass

15.247(e) |. Power Spectral Density Pass
1.1307
1.1310 ;

21001 . RF Exposure Compliance Pass
2.1093
Cerpass Technology Corp. Issued Date : Dec 19,2012
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2. Test Configuration of Equipment under Test

2.1. Manufacturer

(2) Wuxi MitraStar Technology Co.Ltd

Wuxi New District Minshan road 60#-E Jiangsu PRC

2 SHENZHEN TORCH EQUIPMENT CO.,LTD.

5F,3 Building, Liming Industrial Park,No.89 Yuquan Road, Nanshan District, Shenzhen City,
Guangdong Province, China.

3 SHENZHEN TWOWING TECHNOLOGIES CO.,LTD.

F 2th, No.8 Building, Jianghao Industrial Park, Bantian, Longgang, Shenzhen, Guangdong,
China

Cerpass Technology Corp. Issued Date : Dec 19,2012
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2.2. Feature of Equipment under Test

Wireless N-lite ADSL2+ Model No.- DSL-100HN-T1A v2; P-660HN-T1A v2;
4-port Gateway P660HN-T1A v2
Model No.: AMSI-1200500FU
Power Adapter 1# Input: 100-240V~50-60Hz, 0.2A
Output: 12VI==0.5A
Power supply cable Non-Shielded, 1.5m
Model No.: MUO05-N120050-A1
Power Adapter 2# Input: 100-240V~50-60Hz, 0.3A
Output: 12Va==0.5A
Power supply cable Non-Shielded, 1.5m
Model No.: YJS0061-1200500U
Power Adapter 3# Input: 100-240V~50-60Hz, 180mA
Output: 12Va==0.5A
Power supply cable Non-Shielded, 1.5m
Model No.: GP300UN-120-050
Power Adapter 4# Input: 100-240V~50-60Hz, 0.3A
Output: 12V==0.5A
Power supply cable Non-Shielded, 1.5m
Model No.: FO5W-120050SPAU
Power Adapter 5# Input: 100-240V~50-60Hz, 190mA
Output: 12Va==0.5A
Power supply cable Non-Shielded, 1.5m
They are identical except for the model name. This is only to satisfy
the different requirements of the client. P-660HN-T1A v2 was
Remark selected as the test model and its data have been recorded in this
report.
Cerpass Technology Corp. Issued Date : Dec 19,2012

Tel:86-512-6917-5888 Fax: 86-512-6917-5666 Page No. : 80f 80



%" CERPASS TECHNOLOGY CORP. Report No

.- SEFI11211076

o
WLAN Ralink/RT5390HL
802.11b: CCK, DQPSK, DBPSK
Spreading 802.11g: 64 QAM, 16 QAM, QPSK, BPSK

802.11n: BPSK, QPSK,16-QAM, 64-QAM

Frequency Range

802.11b/g/n(20MHz): 2412-2462MHz
802.11n(40MHz): 2422-2452MHz

Number of 802.11b/g/n (20MHZz):11
Channels 802.11n (40MHz): 7
802.11b: 1, 2, 5.5, 11Mbps
Data Rate 802.119: 6, 9, 12, 18, 24, 36, 48, 54Mbps
802.11n: MCS0~MCS15
Antenna Dipole 5.0dB_i
PIFA  3.5dBi

Cerpass Technology Corp.

Tel:86-512-6917-5888 Fax: 86-512-6917-5666

Issued Date : Dec 19,2012

Page No. 1 90f 80
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2.3. Carrier Frequency of Channels

For 2.4G 802.11b, 802.11g, 802.11n (20MHz)

Channel Frequency(MHz) Channel Frequency(MHz)
01 2412 07 2442
02 2417 08 2447
03 2422 09 2452
04 2427 10 2457
05 2432 11 2462
06 2437
For 2.4G 802.11n (40MHz)
Channel Frequency(MHz) Channel Frequency(MHz)
01 08 2447
02 09 2452
03 2422
04 2427
05 2432
06 2437
07 2442
Cerpass Technology Corp. Issued Date : Dec 19,2012
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2.4. Test Manner

Test Manner

a During testing, the interface cables and equipment positions were varied according
to 47 CFR, Part 2, Part 15

b Adjust the EUT at the test mode and the test channel. Then test.

The test modes:

The EUT transmitting and receiving with one antenna working at b/g/n mode.

The chip set RT5390HL supports 802.11 b/g/n configuration was finally used in this report.
The worst-case data rates are determined to be as follows for each mode based on
investigation by measuring the average power, peak power and PPSD across all data rates,
bandwidths, and modulations.

The worst-case data rates:

IEEE802.11b mode: Channel Low (2412MHz), Channel Mid (2437MHz) and Channel High
(2462MHz) with 5.5Mbps data rate were chosen for full testing.

IEEE802.11g mode: Channel Low (2412MHz), Channel Mid (2437MHz) and Channel High
(2462MHz) with 6Mbps data rate were chosen for full testing.

IEEE 802.11gn Standard-20 MHz Channel mode: Channel Low (2412MHz), Channel Mid
(2437MHz) and Channel High (2462MHz) with MCSO0 data rate were chosen for full testing.
IEEE 802.11gn Wide-40 MHz Channel mode: Channel Low (2422MHz), Channel Mid
(2437MHz) and Channel High (2452MHz) with MCSO0 data rate were chosen for full testing.

The following test mode was scanned during the preliminary test:

Mode 1: Dipole antenna

Mode 2: PIFA antenna

After the preliminary scan, the following test mode was found to produce the highest
emission level.

Mode 1: Dipole antenna

Then, the EUT configuration and cable configuration of the above highest emission mode
was recorded for all final test items.

Cerpass Technology Corp. Issued Date : Dec 19,2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 Page No. : 11 of 80
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2.5. Description of Test System

No Device Manufacturer Model No. Description
Notebook ASUS WG6A Power by adaptor
2 HUB D-Link DI-504 N/A
Cerpass Technology Corp. Issued Date : Dec 19,2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 Page No.  :120f80
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2.6. General Information of Test

Test Site:

Cerpass Technology Corp.

Performand Location :

No.66,Tangzhuang Road, Suzhou Industrial Park, Jiangsu
215006, China

NVLAP LAB Code :

200814-0

FCC Registration Number :

916572, 331395

IC Registration Number :

7290A-1, 7290A-2

VCCI Registration Number :

T-343 for Telecommunication Test

C-2919 for Conducted emission test

R-2670 for Radiated emission test below 1GHz
G-227 for Radiated emission test above 1GHz

Laboratory accreditation

NVIAD @NEMKO

MNVLAE LAR CUDE JUUELED

A

TUVRheinland

2.7. Measurement Uncertainty
Measurement ltem Measurement Frequency Polarization Uncertainty
Conducted Emission 9 kHz ~ 30 MHz LINE/NEUTRAL +2.71dB
. L Vertical +4.11 dB
Radiated Emission 30 MHz ~ 25GHz :
Horizontal +4.10 dB
Occupied Bandwidth 17500 Hz
Maximum Peak Output
11.4dB
Power
Band Edges 12.2dB
Power Spectral Density | --- 12.2dB
Cerpass Technology Corp. Issued Date : Dec 19,2012
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3. Antenna Requirements

3.1.

3.2.

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.

Antenna Construction and Directional Gain

Antenna 1:
Antenna type: Dipole Antenna
Antenna Gain: 5.00 dBi

Antenna 2:

Antenna type: PiFA Antenna
Antenna Gain: 3.50 dBi

Note: The EUT transmitting and receiving with one antenna working at b/g/n mode.

Cerpass Technology Corp. Issued Date : Dec 19,2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 Page No. : 14 of 80
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Test of Conducted Emission

3.3. Test Limit

Conducted Emissions were measured from 150 kHz to 30 MHz with a bandwidth of 9 KHz on the
120 VAC power and return leads of the EUT according to the methods defined in ANSI
C63.4-2003 Section 3.1.

meters above the ground plane as shown in section 2.2. The interface cables and equipment

The EUT was placed on a nonmetallic stand in a shielded room 0.8

positioning were varied within limits of reasonable applications to determine the position produced

maximum conducted emissions.

Frequency Quasi Peak Average
(MHz) (dB p V) (dB pV)
0.15-0.5 66-56* 56-46*
05-5.0 56 46
5.0-30.0 60 50

*Decreases with the logarithm of the frequency.

3.4. Test Procedures

The EUT was setup according to ANSI C63.4, 2003 and tested according to DTS test
procedure of Oct 2002 KDB558074 for compliance to FCC 47CFR 15.247 requirements.

The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm above the
conducting ground plane. The vertical conducting plane was located 40 cm to the rear of the
EUT. All other surfaces of EUT were at least 80 cm from any other grounded conducting
surface. The EUT and simulators are connected to the main power through a line impedance
stabilization network (LISN). The LISN provides a 50 ohm /50uH coupling impedance for the
measuring equipment. The peripheral devices are also connected to the main power through a
LISN. (Please refer to the block diagram of the test setup and photographs)

Each current-carrying conductor of the EUT power cord, except the ground (safety) conductor,
was individually connected through a LISN to the input power source.

The excess length of the power cord between the EUT and the LISN receptacle were folded
back and forth at the center of the lead to form a bundle not exceeding 40 cm in length.

Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz

using a receiver bandwidth of 9kHz.

Cerpass Technology Corp. Issued Date

Tel:86-512-6917-5888 Fax: 86-512-6917-5666

. Dec 19,2012

Page No. : 15 0f 80
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3.5. Typical Test Setup

| | P Q Q |
| A | 80cm |
E 80c \\ i —
i ‘ 80cm — E
| 0// —© |
i | LISN v LISN :
Ty A J
3.6. Measurement Equipment
Instrument Manufacturer | Model No. Serial No. |Calibration Date | Valid Date.
Test Receiver R&S ESCI 100565 2012.01.15 2013.01.14
AMN R&S ESH2-75 100182 2012.03.14 2013.03.13
Two-Line V-Network R&S ENV216 100325 2012.03.14 2013.03.13
FCC-TLISN-T
ISN FCC 20379 201203.14 2013.03.13
2-02
FCC-TLISN-T
ISN FCC 20380 2012.03.14 2013.03.13
4-02
FCC-TLISN-T
ISN FCC 20381 2012.03.14 2013.03.13
8-02
Attenuator R&S ESH3-72 100529 2012.01.11 2013.01.10
Temperature/ ]
o Zhicheng ZC1-11 CEP-TH-004| 2012.08.14 2013.08.13
Humidity Meter
Cerpass Technology Corp. Issued Date : Dec 19,2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 Page No. : 16 of 80




CERPASS TECHNOLOGY CORP.

Report No.: SEFI1211076

3.7. Test Result and Data

Test Mode : Normal Operation
AC Power : AC 120V/60Hz Phase : LINE
Temperature : 24°C Humidity : 58%
Pressure(mbar) : 1002 Date: 2012/12/03
100.0 dBuV
\ FCC_ClassB_QP
50
0.0
0.150 0.5 [MHz) 30.000
No. | Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB) (dBuV) (dBuV) (dBuV) (dB)
1 0.1500 9.87 45.62 55.49 65.99 -10.50 QP
2 0.1500 9.87 29.98 39.85 55.99 -16.14 AVG
3 8.7699 9.74 41.34 51.08 60.00 -8.92 QP
4 8.7699 9.74 35.46 45.20 50.00 -4.80 AVG
5 9.7819 9.74 44.05 53.79 60.00 -6.21 QP
6 9.7819 9.74 38.34 48.08 50.00 -1.92 AVG
7 10.1219 9.74 42.36 52.10 60.00 -7.90 QP
8 10.1219 9.74 36.62 46.36 50.00 -3.64 AVG
9 10.7939 9.75 43.24 52.99 60.00 -7.01 QP
10 10.7939 9.75 37.28 47.03 50.00 -2.97 AVG
11 12.1459 9.77 42.88 52.65 60.00 -7.35 QP
12 12.1459 9.77 37.01 46.78 50.00 -3.22 AVG
Note: Measurement Level = Reading Level + Correct Factor
Cerpass Technology Corp. Issued Date : Dec 19,2012
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Test Mode : Normal Operation
AC Power : AC 120V/60Hz Phase : NEUTRAL
Temperature : 24°C Humidity :
Pressure(mbar) : 1002 Date: 2012/12/03
1000 dBu¥Y
\ FCC_ClassB_OP
I
50
0.0
0.150 0.5 [MHz) 5 30.000
No. | Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB) (dBuV) (dBuV) (dBuV) (dB)
1 0.1539 9.50 47.24 56.74 65.78 -9.04 QP
2 0.1539 9.50 31.03 40.53 55.78 -15.25 AVG
3 8.7700 9.78 41.53 51.31 60.00 -8.69 QP
4 8.7700 9.78 35.77 45.55 50.00 -4.45 AVG
5 9.7820 9.83 4451 54.34 60.00 -5.66 QP
6 9.7820 9.83 38.09 47.92 50.00 -2.08 AVG
7 10.7940 9.85 45.24 55.09 60.00 -4.91 QP
8 10.7940 9.85 37.97 47.82 50.00 -2.18 AVG
9 12.1459 9.88 45.65 55.53 60.00 -4.47 QP
10 12.1459 9.88 37.45 47.33 50.00 -2.67 AVG
1 14.5060 9.93 45.02 54.95 60.00 -5.05 QP
12 14.5060 9.93 36.29 46.22 50.00 -3.78 AVG
Note: Measurement Level = Reading Level + Correct Factor
Cerpass Technology Corp. Issued Date : Dec 19,2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 Page No.  : 18 0f 80
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4. Test of Radiated Emission

4.1.

4.2.

Test Limit

Radiated emissions from 30 MHz to 25 GHz were measured according to the methods defines in
ANSI C63.4-2003. The EUT was placed, 0.8 meter above the ground plane, as shown in section

5.6.3. The interface cables and equipment positions were varied within limits of reasonable
applications to determine the positions producing maximum radiated emissions
For unintentional device, according to § 15.109(a), except for Class A digital devices, the field
strength of radiated emissions from unintentional radiators at a distance of 3 meters shall not
exceed the following values:

Frequency Distance Radiated Radiated
(MHz) Meters MV IM) (dB u VI M)
30-88 3 100 40.0
88-216 3 150 43.5
216-960 3 200 46.0
Above 960 3 500 54.0

For unintentional device, according to CISPR PUB.22, for Class B digital devices, the general
requirement of field strength of radiated emissions from intentional radiators at a distance of 10
meters shall not exceed the below table.

Frequency Distance Radiated
(MHz) Meters (dB pu VI M)
30-230 10 30

230-1000 10 37

Test Procedures

The EUT was placed on a rotatable table top 0.8 meter above ground.

The EUT was set 3 meters from the interference receiving antenna which was mounted on the

top of a variable height antenna tower.
The table was rotated 360 degrees to determine the position of the highest radiation.

d. The antenna is a broadband antenna and its height is varied between one meter and four
meters above ground to find the maximum value of the field strength both horizontal polarization

and vertical polarization of the antenna are set to make the measurement.

e. For each suspected emission the EUT was arranged to its worst case and then tune the
antenna tower (from 1 M to 4 M) and turn table (from O degree to 360 degrees) to find the

maximum reading.

f. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function and specified

bandwidth with Maximum Hold Mode.

g. If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions which
do not have 3 dB margin will be repeated one by one using the quasi-peak method and

reported.

h. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in peak mode also complies with the limit in
average mode), then testing will be stopped and peak values of EUT will be reported, otherwise,

the emissions will be measured in average mode again and reported.
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4.3. Typical Test Setup

Antenna

Equipment under Test

———
——— »  Testdistance ——P|
0.8M
Turn Table
. \ Ground Plane
Receiver
Cerpass Technology Corp. Issued Date : Dec 19,2012
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4.4. Measurement Equipment

Instrument Model No. |Manufacturer| Serial No. |Calibration Date| Valid Date
EMI Test Receiver ESCI R&S 101183 2012.05.11 2013.05.10
H64 Amplifier 8447F HP 3113A05582 2012.08.14 2013.08.13
Preamplifier 8449B Agilent 3008A02342 2012.02.10 2013.02.09
Ultra Broadband
HL562 R&S 100363 2012.05.07 2013.05.06
Antenna
Broad-Band Horn
BBHA9120D |Schwarzbeck| 9120D-619 2012.05.07 2013.05.06
Antenna
Spectrum Analyzer FSP40 R&S 100324 2012.08.14 2013.08.13
Temperature/ ]
o ZC1-11 Zhicheng | CEP-TH-002 2012.08.17 2013.08.16
Humidity Meter
Cerpass Technology Corp. Issued Date : Dec 19,2012
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4.5. Test Result and Data

Under 1G:

Engineer :Matt

Site : EMC Lab AC 102

Time : 2012-12-17

Limit : FCC_CLASS_B_03M_QP

Margin : 6

EUT : Wireless N-lite ADSL2+4-port Gateway

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V/60Hz

Note : Normal Link

Freq. Ant.Pol. Reading Correct Measure | Limit 3m Safg Detector
Margin

(MHz) H/V Level Factor Level (dBuV/m) (dB) Mode

(dBuV) (dB) (dBuV/m) (PK/QP)
30.94 \Y 53.45 -15.52 37.93 46.00 -8.07 Peak
50.82 \Y 47.01 -11.20 35.81 46.00 -10.19 Peak
130.76 Y, 42.51 -5.55 36.96 46.00 -9.04 Peak
145.91 \Y 42.19 -2.81 39.38 46.00 -6.62 Peak
500.45 \Y% 39.12 0.23 39.35 46.00 -6.65 Peak
848.68 \Y 37.82 1.09 38.91 46.00 -7.09 Peak
138.21 H 52.12 -15.31 36.81 46.00 -9.19 Peak
220.95 H 53.02 -14.52 38.50 46.00 -7.5 Peak
495.72 H 52.84 -14.71 38.13 46.00 -7.87 Peak
565.81 H 45.73 -7.09 38.64 46.00 -7.36 Peak
845.56 H 43.02 -3.93 39.09 46.00 -6.91 Peak
998.65 H 45.44 0.93 46.37 54.00 -7.63 Peak

Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or
average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor

Cerpass Technology Corp.
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Above 1G:

Engineer : Matt

Site : EMC Lab AC 102

Time : 2012-12-17

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless N-lite ADSL2+4-port Gateway

Probe: VERTICAL/ HORIZONTAL

Power : AC 120V/60Hz

Note : Transmit by 802.11b (2412MHz)

Freq. | Ant. Pol Peak AV |Ant./CL Peak AV Safe_ Detector
Actual Fs Margin
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode
@BuV) | @Buv)| @B) Peak Av | YPEYT @Buv/m) (PK/QP)
(dBuV/m)|(dBuV/m)
4824.61 \% 47.56 37.29 6.53 54.09 43.82 74.00 54.00 -10.18 | average
7235.41 \Y 35.83 25.61 15.48 51.31 41.09 74.00 54.00 -12.91 | average
4825.56 H 45.78 36.56 6.53 52.31 43.09 74.00 54.00 -10.91 | average
7233.67 H 35.79 25.98 15.48 51.27 41.46 74.00 54.00 -12.54 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or
average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor
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Engineer : Matt

Site : EMC Lab AC 102

Time : 2012-12-17

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless N-lite ADSL2+4-port Gateway

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V/60Hz

Note : Model: Transmit by 802.11b (2437MHz)

Freq. | Ant. Pol Peak AV |Ant./CL Peak AV Safe_ Detector
Actual Fs Margin
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode
@BuVv) | @Buv)| @B) Peak Av | YPEYT @Buv/m) (PK/QP)
(dBuV/m)|(dBuV/m)
4874.78 V 46.51 35.78 6.85 53.36 42.63 74.00 54.00 -11.37 | average
7315.61 \Y 37.62 25.85 15.48 53.10 41.33 74.00 54.00 -12.67 | average
4875.26 H 44.84 36.21 6.53 51.37 42.74 74.00 54.00 -11.26 | average
7314.78 H 38.92 24.79 15.48 54.40 40.27 74.00 54.00 -13.73 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or
average measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor

Cerpass Technology Corp.
Tel:86-512-6917-5888 Fax: 86-512-6917-5666

Issued Date : Dec 19,2012
1 24 of 80

Page No.




>

CERPASS TECHNOLOGY CORP.

Report No.: SEFI1211076

Engineer : Matt

Site : EMC Lab AC 102

Time : 2012-12-17

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless N-lite ADSL2+4-port Gateway

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V/60Hz

Note : Model: Transmit by 802.11b (2462MHz)

Freq. | Ant. Pol Peak AV |Ant./CL Peak AV Safe_ Detector
Actual Fs Margin
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode
@BuVv) | @Buv)| @B) Peak Av | YPEYT @Buv/m) (PK/QP)
(dBuV/m)|(dBuV/m)
4924.67 V 48.77 36.56 6.99 55.76 43.55 74.00 54.00 -10.45 | average
7344.17 \Y 38.62 26.21 15.60 54.22 41.81 74.00 54.00 -12.19 | average
4925.89 H 45.16 34.68 6.99 52.15 41.67 74.00 54.00 -12.33 | average
7345.68 H 35.86 25.78 15.60 51.46 41.38 74.00 54.00 -12.62 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or

average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor

Cerpass Technology Corp.
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Engineer : Matt

Site : EMC Lab AC 102

Time : 2012-12-17

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless N-lite ADSL2+4-port Gateway

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V/60Hz

Note : Transmit by 802.11g (2412MHz)

Freq. | Ant. Pol Peak AV |Ant./CL Peak AV Safe_ Detector
Actual Fs Margin
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode
@BuVv) | @Buv)| @B) Peak Av | YPEYT @Buv/m) (PK/QP)
(dBuV/m)|(dBuV/m)
4824.56 \% 45.67 36.92 6.53 52.20 43.45 74.00 54.00 -10.55 | average
7235.68 \Y 40.44 25.71 15.48 55.92 41.19 74.00 54.00 -12.81 | average
4824.56 H 4451 35.78 6.53 51.04 42.31 74.00 54.00 -11.69 | average
7234.55 H 35.98 24.56 15.48 51.46 40.04 74.00 54.00 -13.96 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or

average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor
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Engineer : Matt

Site : EMC Lab AC 102

Time : 2012-12-17

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless N-lite ADSL2+4-port Gateway

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V/60Hz

Note : Transmit by 802.11g (2437MHz)

Freq. | Ant. Pol Peak AV |Ant./CL Peak AV Safe_ Detector
Actual Fs Margin
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode
@BuVv) | @Buv)| @B) Peak Av | YPEYT @Buv/m) (PK/QP)
(dBuV/m)|(dBuV/m)
4875.51 V 44.67 34.91 6.85 51.52 41.76 74.00 54.00 -12.24 | average
7315.67 \Y 34.85 25.78 15.52 50.37 41.30 74.00 54.00 -12.70 | average
4875.12 H 43.56 34.82 6.85 50.41 41.67 74.00 54.00 -12.33 | average
7315.67 H 35.61 25.28 15.52 51.13 40.80 74.00 54.00 -13.20 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or

average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor
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Engineer : Matt

Site : EMC Lab AC 102

Time : 2012-12-17

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless N-lite ADSL2+4-port Gateway

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V/60Hz

Note : Transmit by 802.11g (2462MHz)

Freq. | Ant. Pol Peak AV |Ant./CL Peak AV Safe_ Detector
Actual Fs Margin
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode
@BuVv) | @Buv)| @B) Peak Av | YPEYT @Buv/m) (PK/QP)
(dBuV/m)|(dBuV/m)
4924.56 \% 47.61 35.92 6.99 54.60 4291 74.00 54.00 -11.09 | average
7385.11 \Y 35.05 25.21 15.60 50.65 40.81 74.00 54.00 -13.19 | average
4925.33 H 45.86 34.86 6.99 52.85 41.85 74.00 54.00 -12.15 | average
7385.15 H 35.82 25.01 15.60 51.42 40.61 74.00 54.00 -13.39 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or

average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor
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Engineer : Matt

Site : EMC Lab AC 102

Time : 2012-12-17

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless N-lite ADSL2+4-port Gateway

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V/60Hz

Note : Transmit by 802.11n (20MHz) (2412MHz)

Freq. | Ant. Pol Peak AV |Ant./CL Peak AV Safe_ Detector
Actual Fs Margin
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode
@dBuv) | @Buv) | (dB) Peak Av [P @Buv/m) (PK/QP)
(dBuV/m)|(dBuV/m)
4825.21 \Y 45.21 37.41 6.53 51.74 43.94 74.00 54.00 -10.06 | average
7234.56 V 39.51 27.39 15.48 54.99 42.87 74.00 54.00 -11.13 | average
4825.25 H 48.51 36.88 6.53 55.04 43.41 74.00 54.00 -10.59 | awverage
7234.98 H 37.72 26.75 | 15.48 53.20 42.23 74.00 54.00 | -11.77 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or
average measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor
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Engineer : Matt

Site : EMC Lab AC 102

Time : 2012-12-17

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless N-lite ADSL2+4-port Gateway

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V/60Hz

Note : Transmit by 802.11n (20MHz) (2437MHz)

Freq. | Ant. Pol Peak AV |Ant./CL Peak AV Safe_ Detector
Actual Fs Margin
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode
@BuVv) | @Buv)| @B) Peak Av | YPYT @Buv/m) (PK/QP)
(dBuV/m){(dBuV/m)
4775.61 V 47.85 36.92 6.85 54.70 43.77 74.00 54.00 -10.23 | average
7312.45 V 36.92 26.87 15.52 52.44 42.39 74.00 54.00 -11.61 | average
4875.24 H 45.61 36.22 6.85 52.46 43.07 74.00 54.00 -10.93 | average
7311.95 H 36.28 26.85 15.52 51.80 42.37 74.00 54.00 -11.63 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or
average measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor
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Engineer : Matt

Site : EMC Lab AC 102

Time : 2012-12-17

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless N-lite ADSL2+4-port Gateway

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V/60Hz

Note : Transmit by 802.11n (20MHz) (2462MHz)

Freq. | Ant. Pol Peak AV |Ant./CL Peak AV Safe_ Detector
Actual Fs Margin
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode
@BuVv) | @Buv)| @B) Peak Av | YPYT @Buv/m) (PK/QP)
(dBuV/m){(dBuV/m)
492451 \% 45.67 36.87 6.99 52.66 43.86 74.00 54.00 -10.14 | average
7384.14 V 38.56 26.91 15.61 54.17 42.52 74.00 54.00 -11.48 | average
4924.56 H 45.83 34.71 6.99 52.82 41.70 74.00 54.00 -12.30 | average
7385.57 H 36.57 25.22 15.61 52.18 40.83 74.00 54.00 -13.17 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or

average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor
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Engineer : Matt

Site : EMC Lab AC 102

Time : 2012-12-17

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless N-lite ADSL2+4-port Gateway

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V/60Hz

Note : Transmit by 802.11n (40MHz) (2422MHz)

Freq. | Ant. Pol Peak AV |Ant./CL Peak AV Safe_ Detector
Actual Fs Margin
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode
@BuVv) | @Buv)| @B) Peak Av | YPYT @Buv/m) (PK/QP)
(dBuV/m){(dBuV/m)
484451 V 45.67 34.67 6.61 52.28 41.28 74.00 54.00 -12.72 | average
7265.67 V 35.67 2471 15.50 51.17 40.21 74.00 54.00 -13.79 | average
4844.78 H 4421 34.67 6.61 50.82 41.28 74.00 54.00 -12.72 | average
7264.77 H 36.79 24.86 15.50 52.29 40.36 74.00 54.00 -13.64 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or
average measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor
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Engineer : Matt

Site : EMC Lab AC 102

Time : 2012-12-17

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless N-lite ADSL2+4-port Gateway

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V/60Hz

Note : Transmit by 802.11n (40MHz) (2437MHz)

Freq. | Ant. Pol Peak AV |Ant./CL Peak AV Safe_ Detector
Actual Fs Margin
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode
@BuVv) | @Buv)| @B) Peak Av | YPYT @Buv/m) (PK/QP)
(dBuV/m){(dBuV/m)
4875.15 V 4551 35.98 6.85 52.36 42.83 74.00 54.00 -11.17 | average
7311.61 V 39.67 24.56 15.52 55.19 40.08 74.00 54.00 -13.92 | average
4874.57 H 44.67 35.32 6.85 51.52 42.17 74.00 54.00 -11.83 | average
7312.73 H 34.72 24.88 15.52 50.24 40.40 74.00 54.00 -13.60 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or

average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor
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Engineer : Matt

Site : EMC Lab AC 102

Time : 2012-12-17

Limit : FCC_15_03M_PK

Margin : 6

EUT : Wireless N-lite ADSL2+4-port Gateway

Probe : VERTICAL/ HORIZONTAL

Power : AC 120V/60Hz

Note : Transmit by 802.11n (40MHz) (2452MH)

Freq. | Ant. Pol Peak AV |Ant./CL Peak AV Safe_ Detector
Actual Fs Margin
(MHz) H/V Reading | Reading CF Limit Limit (dB) Mode
@BuVv) | @Buv)| @B) Peak Av | YPYT @Buv/m) (PK/QP)
(dBuV/m){(dBuV/m)
4905.82 \% 45.81 35.41 6.92 52.73 42.33 74.00 54.00 -11.67 | average
7354.92 V 35.27 25.22 15.57 50.84 40.79 74.00 54.00 -13.21 | average
4904.45 H 44.85 35.21 6.92 51.77 42.13 74.00 54.00 -11.87 | average
7355.86 H 35.67 25.06 15.57 51.24 40.63 74.00 54.00 -13.37 | average
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or

average measurements as necessary.

2. Measurement Level = Reading Level + Correct Factor
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5. Occupied Bandwidth

5.1. Test Limit

Systems using digital modulation techniques may operate in the 902 - 928 MHz, 2400 - 2483.5
MHz, and 5725- 5850 MHz band. The minimum 6 dB bandwidth shall be at least 500 kHz.

5.2. Test Procedures
a. The transmitter output was connected to the spectrum analyzer.
b. Set RBW of spectrum analyzer to 1~5% of the emission bandwidth and VBW = 3x RBW.

c. The 6 dB bandwidth is defined as the total spectrum the power of which is higher than peak

power minus 6 dB.
d. The 6dB Bandwidth was measured and recorded.

5.3. Test Setup Layout

Spectrum

EUT

Analyvzer

5.4. Measurement Equipment

Instrument/Ancillary | Model No. |Manufacturer| Serial No. | Calibration Date | Valid Date
Spectrum Analyzer FSP40 R&S 100324 2012.08.14 2013.08.13

Cerpass Technology Corp. Issued Date : Dec 19,2012
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5.5. Test Result and Data

Test Item Occupied Bandwidth
Test Mode Transmit by 802.11b
Test Date 2012-12-17
Measurement ] o
Frequency Required Limit
Channel No. Level Result
(MHz) (kHz)
(kHz)
01 2412 10300 500 Pass
06 2437 10300 500 Pass
11 2462 10300 500 Pass
Channel 01 (2412MHz)
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Channel 06 (2437MHz)

@ *RBW 100 kHz Delta 2 [T1 ]
WEBW 300 kH=z -2.00 4B
Ref 20 dBm Attt 30 dB SWT & ms 10.300000000 MHz
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Test Item Occupied Bandwidth
Test Mode Transmit by 802.11g
Test Date 2012-12-17
Measurement ) o
Frequency Required Limit
Channel No. Level Result
(MH2z) (kHz)
(kHz)
01 2412 16300 500 Pass
06 2437 16300 500 Pass
11 2462 16200 500 Pass
Channel 01 (2412MHz)
@ “RBW 100 kH=z
WEBW I00 RkRE=
Ref 20 dbBm *“Att 0 dB SWT 5 m=
20 Offpet O0.% dB |
10 fo .| Em

F—10

prbssipios

e0

80
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Channel 06 (2437MHz)
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Test Item Occupied Bandwidth
Test Mode Transmit by 802.11n (20MHz)
Test Date 2012-12-17
Measurement ] o
Frequency Required Limit
Channel No. Level Result
(MHz) (kHz)
(kHz)
01 2412 17100 500 Pass
06 2437 17100 500 Pass
11 2462 17000 500 Pass
Channel 01 (2412MHz)
® *RBW 100 kH=
WEBW I00 RkRE=
Ref 20 dBm Attt 30 dB SWT & m=
0 OffEet 0.% dB |
10 i =

L)

70

-80

Center Z2.412 GEz 5 MEHz/ Span 50 MH=z
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Channel 06 (2437MHz)
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o
Test Item Occupied Bandwidth
Test Mode Transmit by 802.11n (40MHz)
Test Date 2012-12-17
Measurement ] o
Frequency Required Limit
Channel No. Level Result
(MHz) (kHz)
(kHz)
03 2422 35200 500 Pass
06 2437 35300 500 Pass
09 2452 35400 500 Pass
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Channel 06 (2437MHz)
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6. Maximum Peak Output Power

6.1. Test Limit

The maximum peak power shall be less 1Watt (30dBm).

The conducted output power limits specified in 815.247(b) are based on the use of transmit
antennae with directional gains that do not exceed 6 dBi. If transmit antennae with an effective
directional gain greater than 6 dBi are used, then the conducted output power from the EUT shall
be reduced as specified in §15.247(b) and (c).

6.2. Test Procedure

a. The transmitter output was connected to the spectrum analyzer.

b. Set RBW of spectrum analyzer to 1IMHz and VBW to 3MHz.

c. Set detector mode to peak (for peak output power) or set detector mode to RMS

(for average output power).

d. Use the spectrum analyzer’s integrated band power measurement function with band
limits set equal to the EBW band edges.

e. The maximum peak and average output power was measured and recorded.

6.3. Test Setup Layout

Spectrum

Analyzer

6.4. Measurement Equipment

Instrument/Ancillary | Model No. |Manufacturer| Serial No. | Calibration Date | Valid Date
Spectrum Analyzer FSP40 R&S 100324 2011.08.14 2012.08.13

Cerpass Technology Corp. Issued Date : Dec 19,2012
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6.5. Test Result and Data

Test Item Maximum Peak Output Power
Test Mode Transmit by 802.11b
Duty cycle 99%
Test Date 2012-12-17
Channel No. Frequency Measurement (dBm) Required Limit Result
(MHz) Peak Average (dBm)
01 2412 20.50 17.60 30 Pass
06 2437 20.24 16.97 30 Pass
11 2462 19.06 16.21 30 Pass
Test Item Maximum Peak Output Power
Test Mode Transmit by 802.11g
Duty cycle 99%
Test Date 2012-12-17
Channel No. Frequency Measurement (dBm) Required Limit Result
(MHz) Peak Average (dBm)
01 2412 22.54 15.63 30 Pass
06 2437 21.89 15.21 30 Pass
11 2462 20.97 14.39 30 Pass
Test Item Maximum Peak Output Power
Test Mode Transmit by 802.11n (20MHz)
Duty cycle 99%
Test Date 2012-12-17
Channel No. Frequency Measurement (dBm) Required Limit Result
(MHz) Peak Average (dBm)
01 2412 22.08 15.61 30 Pass
06 2437 21.58 15.19 30 Pass
11 2462 20.64 14.26 30 Pass
Cerpass Technology Corp. Issued Date : Dec 19,2012
Tel:86-512-6917-5888 Fax: 86-512-6917-5666 Page No.  : 450f80
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Test Item Maximum Peak Output Power
Test Mode Transmit by 802.11n (40MHz)
Duty cycle 99%
Test Date 2012-12-17
Channel No. Frequency Measurement (dBm) Required Limit Result
(MHz) Peak Average (dBm)
03 2422 22.06 15.37 30 Pass
06 2437 21.77 15.00 30 Pass
09 2452 21.23 14.56 30 Pass
Cerpass Technology Corp. Issued Date : Dec 19,2012
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Transmit by 802.11b Channel 11
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Transmit by 802.11g Channel 6
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Transmit by 802.11n HT20 Channel 1
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Transmit by 802.11n HT20 Channel 11
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Transmit by 802.11n HT40 Channel 6
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Transmit by 802.11b Channel 11
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Transmit by 802.11g Channel 6
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Transmit by 802.11n HT20 Channel 1
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Transmit by 802.11n HT20 Channel 11
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Transmit by 802.11n HT40 Channel 6
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7. Band Edges Measurement

7.1. Test Limit

Below —20dB of the highest emission level of operating band (In 100 kHz Resolution Bandwidth)

7.2. Test Procedure

a. The transmitter output was connected to the spectrum analyzer via a low lose cable.
b. Set RBW of spectrum analyzer to 100 KHz and VBW of spectrum analyzer to 300 KHz with

convenient frequency span including 100 KHz bandwidth from band edge.

c. The band edges was measured and recorded.

7.3. Test Setup Layout

o ——rdd U
Analveer

7.4. Measurement Equipment

Instrument/Ancillary | Model No. |Manufacturer| Serial No. | Calibration Date | Valid Date

Spectrum Analyzer FSP40 R&S 100324 2011.08.14 2012.08.13
Cerpass Technology Corp. Issued Date : Dec 19,2012
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7.5. Test Result and Data

Modulation Channel | Frequency (MHz) | maximum value in maximum value(dBm)
Standard frequency (MHz)
802.11b 01 2412 2397.2 -32.29

11 2462 24835 -47.94
802.11g 01 2412 2399.6 -21.86

11 2462 2483.5 -27.82
802.11n HT20 01 2412 2399.0 -21.66

11 2462 2483.5 24.50
802.11n HT40 03 2422 2398.6 -23.55

09 2452 2483.7 -17.25
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Transmit by 802.11b Channel 1
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Transmit by 802.11b Channel 11

® “®RBW 100 kHz Marker 1 [T1
*WBW 300 kH= - - <ABm
Ref 20 dBm ~Att 30 dB SWT 10 ms= 2.483500000 GH=
20 OffFat 0.% 4dB
10 Ex

= L A

L \L,

[ e ‘\“WWM&M I S
—
]
-0
Center 2.4835 GH=z= i0 ME=Z/ Span 100 MHEH=Z
® *REW 100 kH= Marker 1 [T1 )

*WEBW 300 kH= —42 .66 <BEm

Ref 20 dBEm = Att =0 J4dB SEWT 2.25% = 21 .085000000 GH=

z0 Offset 0.5 4dB

Li0 Ex
1 o
== |,

LWL
=10
T — L A row

]

-—320
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ot e W w

-— S0

——i]

=80
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Transmit by 802.11g Channel 1

®

*REBEW 100 kE= Marker 1 [T1
*WEBW 300 kEH=

Ref 20 d4dBm *Att 30 dB SWT 10 ms=
20 OffEet 0.5 4dB
= EN
L _ro JALLL My
IR |,
[ i
— 10
Dl —-13.B31 cdBm f
- z0 | L
- z0 ﬁ/»'[ W\MM
—an MQ*TM
WMJ
WW
-—50
|- &0
|- 70
=80
Center 2.4 GH=zZ 10 MH=ZS Span 100 MHEH=z
® *REW 100 kH=z farker 1 T1
*WEBW 300 kH=
Ref 20 dBm *Att 30 dB SWT 2.25 = 0
20 Offpet 0.% 4B
L1o Ex
L =
== |,
LVEL
10
O - 31 dB
20
|20
| —ao
MF
e b g o, g AP
Pl ettt FULT I | W TS A S " W
-]
]
-&0
Scart 2.5 GH= 2.25 GH=zZ/S Stop 25 GH=
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Transmit by 802.11g Channel 11

&

Feaf 20 dBm

*ARtt 30

*REW 100 kHE= Marker 1 | |
*WEW 300 kE= —27 .82 dBm
dB SWT 10 m= Z2.483500000 GH=

20 OffFet .

-1

=3
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#
T
=]

- — 10 i

— &0

— 70

— &0

Center 2.4835% GH=

Ref 20 dBm

=Att Z0
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*®EBEW 100 kH= Marker 1 [T ]
*WBW 300 kH= —43 .28 <dBm
=02 SWT 2.25 = 15.775000000 GH=

20 Offpet .

1
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—10
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Transmit by 802.11n HT20 Channel 1

&

Ref 20 dBm *Att 30

*REBEW 100 kE= Marker 1 [T1 )
*WEW 300 kH= —21.6% dBm
SEWT 10 m= 2.399000000 GH=

z0 Offset 0.5 4dB

A (1] :
30 hﬂw Hﬁ*%k‘*‘u

i

-— S0
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@

Feaf 20 dBm *ARtt

10 MEZS

30 dB

Span 100 MHEH=Z

“REBW 100 kE= [T ]
*WEBEW 300 kE= —43 .48 <Bm
SWT 2Z.25 = 19.690000000 SH=

20 Offset 0.% 4dB

10 EN
R e
= |,

LWL
=10
D1l —13.F4 dBm

|- 20
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e adi, I
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Transmit by 802.11n HT20 Channel 11

® *REW 100 kH= Marker 1 [T1 ]
*VEBW 300 hkE= —24 .5(¢ b
Ref 20 4dBEm Attt 0 4dB SWT 10 m= 2 0 GH=
20 Offseot 0.5 4dB
L1o EXN

f‘ﬁfwﬂ W‘um““‘“-wh.
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==&

|-— 70

— &0
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zo0 Offset 0.5 4B
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]
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T
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Transmit by 802.11n HT40 Channel 3

<E;> “REW 100 kHz Marker 1 [T1
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Transmit by 802.11n HT40 Channel 9

@ «REW 100 kHz Marker 1 [T1 )
*WBW 300 kEH=z —17 .25 dBm

Ref 20 4OBm Attt 30 dB SWT 10 ms 2.483700000 GH=

20 Offset .5 4B
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—80
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7.6. Restrict Band Emission Measurement Data

Test Date : 2012-12-17
Temperature 24T
Humidity . 52%
Atmospheric Pressure : 1023 hPa

Modulation Standard: IEEE 802.11b (11Mbps)

Channel 1 Fundamental Frequency: 2412 MHz
Limit@3m .
P | M| e, | Conecet || fesh | e | R | Vg | B gy
Peak | Ave.

2390.00 H 42.85 10.60 53.45 Peak 74 54 | -20.55 360 100
2390.00 H 29.92 10.60 38.52 Ave 74 54 | -15.48 360 100
2390.00 \Y 53.15 10.98 64.13 Peak 74 54 | -9.87 360 100
2390.00 \Y 32.37 10.98 43.35 Ave 74 54 | -10.65 0 100
Channel 11 Fundamental Frequency: 2462 MHz
2483.50 H 43.78 10.78 54.56 Peak 74 54 | -19.44 0 100
----- H Ave 74 54
2483.50 Y 54.09 11.02 65.11 Peak | 74 | 54 | -8.89 0 100
----- \Y; Ave 74 54

Modulation Standard: IEEE 802.11g (54Mbps)

Channel 1 Fundamental Frequency: 2412 MHz
Limit@3m .
ot | At | e | Corecet || fesh | e | o | Vg | B | gy
Peak | Ave.
2390.00 H 43.63 10.54 54.16 Peak 74 54 | -19.84 0 100
2390.00 H 28.68 10.54 39.22 Ave 74 54 | -14.78 0 100
2390.00 \Y 53.69 10.98 64.67 Peak 74 54 | -9.33 0 100
2390.00 \Y 30.34 10.98 41.32 Ave 74 54 | -12.68 0 100
Channel 11 Fundamental Frequency: 2462 MHz
2483.50 H 44.56 10.72 55.28 Peak 74 54 | -18.72 360 100
----- H Ave 74 54
2483.50 \Y 34.11 11.02 45.13 Peak 74 54 | -8.87 100 100
----- \Y Ave 74 54
—0
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Modulation Standard: IEEE 802.11n HT20 (130Mbps)

Channel 1 Fundamental Frequency: 2412 MHz
Limit@3m .
o | At | e | Corecet || fesh | e | R | Vg | B | gy
Peak | Ave.

2390.00 H 43.14 10.55 53.69 Peak 74 54 | -20.31 0 100
2390.00 H 27.97 10.55 38.52 Ave 74 54 | -15.48 0 100
2390.00 \Y 54.56 10.99 65.55 Peak 74 54 | -8.45 360 100
2390.00 \Y 32.99 10.99 43.98 Ave 74 54 | -10.02 360 100
Channel 11 Fundamental Frequency: 2462 MHz
2483.50 H 45.28 10.71 55.99 Peak 74 54 | -18.01 360 100
----- H Ave 74 54
2483.50 \Y 34.52 11.01 45.26 Peak 74 54 | -8.74 0 100
----- Vv Ave 74 54

Modulation Standard: IEEE 802.11n HT40 (270Mbps)

Channel 3 Fundamental Frequency: 2422 MHz
Limit@3m .
o | At | e | Corecet || Bemt | e | R | Vg | e gy
Peak | Ave.
2390.00 H 42.61 10.53 55.45 Peak 74 54 | -20.86 0 100
2390.00 H 27.24 10.53 37.77 Ave 74 54 | -16.23 0 100
2390.00 \Y 53.89 10.97 64.86 Peak 74 54 | -9.14 360 100
2390.00 \Y 32.36 10.97 43.33 Ave 74 54 | -10.67 360 100
Channel 9 Fundamental Frequency: 2452 MHz
2483.50 H 44.92 10.70 62.26 Peak 74 54 | -18.55 360 100
----- H Ave 74 54
2483.50 \Y 33.73 11.01 44.74 Peak 74 54 | -9.26 360 100
----- \Y Ave 74 54
Notes:

1. Result = Meter Reading + Factor

2. Factor = Antenna Factor + Cable Loss — Amplifier

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

4. The resolution bandwidth of test receiver/spectrum analyzer is 1IMHz and video bandwidth is 10Hz
for Average detection at frequency above 1GHz.
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8. Power Spectral Density

8.1. Test Limit

The Maximum of Power Spectral Density Measurement is 8dBm.

8.2. Test Procedure

a. The transmitter output was connected to spectrum analyzer.
b. The spectrum analyzer’s resolution bandwidth were set at 3KHz RBW and
10KHz VBW as that of the fundamental frequency. Set the sweep time=auto couple.

c. The power spectral density was measured and recorded.

8.3. Test Setup Layout

EUT

Spectrum

Analyzer

8.4. Measurement Equipment

Instrument/Ancillary | Model No. |Manufacturer| Serial No. | Calibration Date | Valid Date

Spectrum Analyzer FSP40 R&S 100324 2011.08.14 2012.08.13
Cerpass Technology Corp. Issued Date : Dec 19,2012
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8.5. Test Result and Data

Test Item Power Spectral Density

Test Mode Transmit by 802.11b

Test Date 2012-12-17

Frequency Power Spectral Density Limit
Channel Result
(MH2z) (dBm/3kHz) (dBm/3kHz)

01 2412 -7.37 8 Pass
06 2437 -7.46 8 Pass
11 2462 -8.04 8 Pass

Channel 01 (2412MHz)

*BEW 3 kH=
*WEW 10 kH=
SWT 2.8 =

*ALL 20 dB

fhet 0.5 dB

| i
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Channel 06 (2437MHz)

® *“RBW 3 kH=z darker 1 TL1
*YBW 10 kH= T . dBr
Fef 20 d4dBm *Att S0 dB SWT 2.8 = 2.437950000 GH=z
20 Offset 0.5 o8B
. Ex
1 ex
== |,
1 LWL
I"*'IF‘”‘FWWM@
—T r‘ mAN
| —ao
o JN/W
==&
|- 7o
—-&0
Center 2.437 GE=z 2.5 MHEHZS Span 25 MHEEZ
Channel 11 (2462MH2z)
® *REW 3 kH= jarker 1 T1 ]
*WBEW 10 kH= -8.04 4dBm
Fef 20 dBm *Att Z0 4B SWT 2.8 = Z2.46Z250000 GH=
20 Offset 0.5 dB
o Ex
L ex
== |,
1 LWL
'|F*"r'“"“h“mw%
20 Mﬁ:\n‘&
W
S |
|- 50 1
|-— 70
—-&0
Center 2.462 GE=Z 2.5 MHZ/S Span 25 MHEH=Z
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Test Item Power Spectral Density
Test Mode Transmit by 802.11g
Test Date 2012-12-17
Frequency Power Spectral Density Limit
Channel Result
(MHz) (dBm/3kHz) (dBm/3kHz)
01 2412 -9.25 8 Pass
06 2437 -8.65 8 Pass
11 2462 -7.47 8 Pass
Channel 01 (2412MHz)
@® e L
e £ 20 dBm *Att Z0 dB SWT 2.8 =
20 Offset 0.% daB
. PK B
1_._1’~r11_i~: =41 GE 2.5 MH=z.S Span MH
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Channel 06 (2437MHz)

® “REW 3 kH=z Marker 1 [T1 ]
“*YVEW 10 kHz _8.65 dBm

Ref 20 dBm Attt 320 dB SWT 2.8 = 2.4419%0000 GH=

20 Offset 0.% 4B

10 EN

a

L — 10 1 ¥ '

et

== 50

== G0

[-— 70

=80

Center 2.437 GE=z 2.5 MHEzZS Swan 25 MHEH=Z

Channel 11 (2462MH2z)

@ “REW 3 kH=z Marker 1 [T1 ]
*“WBW 10 kH= -7 .47 dBEm

Ref 20 dBm Attt 320 dB SWT 2.8 = 2.461000000 GH=

20 Offset 0.5 4dB

10 Ex

H
"
-

E £
|
[=]

== 50

== &0

-— T

=80

Center 2.462 GHEH=Z 2.5 MHZ/S Span 25 MEHZ
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Test Item Power Spectral Density
Test Mode Transmit by 802.11n (20MHz)
Test Date 2012-12-17
Frequency Power Spectral Density Limit
Channel Result
(MHz) (dBm/3kHz) (dBm/3kHz)
01 2412 -8.21 8 Pass
06 2437 -7.45 8 Pass
11 2462 -7.76 8 Pass
Channel 01 (2412MHz)
® *FBW 3 kH=
*%WEW 10 kH=
Ref 20 d4dBm “Att Z0 4B SWT 2.8 =
Offkat 0.% dB
=10 EX
5
| . T,
|—30 /J
P
1)
|- 50
—i]
=80
Center 412 EH 5 MH=ZS Spar 5 MH
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Channel 06 (2437MHz)

*REW 3 kH=z

®

Ref 20 dBm *hAtt 20 dB SWT 2.8 =

*WBEW 10 kH=z

20 Offpet

=10

=
Ll
Fal

F— 10

=50

== &0

-— 70

=80

2.5 MEHZS

Channel 11 (2462MH2z)

*BEW 3 kH=
*WVBW 10 kH=
SWT 2.8 =

Center 2.437 GEz

Ref 20 dBm Attt 30 dB

Span 25 MHZ

20 Offset

=10

o

.

ol

F—40

o

= S0

-0

=70

=80

Center Z.462 GE=z 2.5 MHEHZ.S

Span 25 MH=
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Test Item Power Spectral Density
Test Mode Transmit by 802.11n (40MHz)
Test Date 2012-12-17
Frequency Power Spectral Density Limit
Channel Result
(MHz) (dBm/3kHz) (dBm/3kHz)
03 2422 -11.45 8 Pass
06 2437 -10.54 8 Pass
09 2452 -10.94 8 Pass
Channel 03 (2422MHz)
® o 10"
e £ 20 dBm Attt 30 dB SWT E.6 =
20 ffhat 0.% 4B

=10

B

Report No.: SEFI11211076

2.4922 GEH=z S MEHZ/ Span 50 MH=z
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([
Channel 06 (2437MHz)
® “EBW 3 kHz Marker 1 [T1 )
*VEW 10 kHz ~10.54 &Bm
Ref 20 dBm *Att 30 dB SWT 5.6 = 2.431900000 GHz
20 Offpet 0.% 4B
10 Ex
L=
IZEn |,
10
. [
L] |
- 50
- 60
70
-&0
Center 2.437 GH=z 5% MHzZ./ Span 50 MH=z
Channel 09 (2452MHz)
® “TMBW 3 kH=z Marker 1 [T1 ]
*WEW 10 kH=z -10.94 <dBm
Ref 20 dBm *Att 30 dB SWT 5.6 = 2.431900000 GHz
20 Offset 0.5 dB
10 e
EE
zED |,
10
| .. 1# ) l
i |
|- 50
-0
-0
-&0
Center 2.452 GH=z 5 MHEH=zZ., Span 50 MH=Z
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9.

Restricted Bands of Operation

Only spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.09000 - 0.11000 16.42000 — 16.42300 399.9-410.0 4.500 - 5.250
0.49500 — 0.505** 16.69475 — 16.69525 608.0 - 614.0 5.350 - 5.460
2.17350 — 2.19050 16.80425 - 16.80475 960.0 — 1240.0 7.250 — 7.750
4.12500 — 4.12800 25.50000 — 25.67000 1300.0 — 1427.0 8.025 - 8.500
417725 -4.17775 37.50000 — 38.25000 1435.0 — 1626.5 9.000 — 9.200
4.20725 — 4.20775 73.00000 — 74.60000 1645.5 — 1646.5 9.300 — 9.500

6.21500 - 6.21800
6.26775 — 6.26825
6.31175 - 6.31225
8.29100 — 8.29400
8.36200 — 8.36600
8.37625 — 8.38675
8.41425 - 8.41475
12.29000 — 12.29300
12.51975 - 12.52025
12.57675 - 12.57725

13.36000 — 13.41000

74.80000 — 75.20000
108.00000 — 121.94000
123.00000 — 138.00000
149.90000 — 150.05000
156.52475 — 156.52525
156.70000 — 156.90000
162.01250 — 167.17000
167.72000 — 173.20000
240.00000 — 285.00000
322.00000 — 335.40000

1660.0 - 1710.0
1718.8 —1722.2
2200.0 — 2300.0
2310.0 — 2390.0
2483.5 - 2500.0
2655.0 — 2900.0
3260.0 — 3267.0
3332.0 — 3339.0
3345.8 — 3358.0
3600.0 — 4400.0

10.600 — 12.700
13.250 — 13.400
14.470 — 14.500
15.350 — 16.200
17.700 — 21.400
22.010-23.120
23.600 — 24.000
31.200 — 31.800
36.430 — 36.500
Above 38.6

**: Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz

9.1. Labeling Requirement

The device shall bear the following statement in a conspicuous location on the device:

This device complies with part 15 of the FCC Rules. Operation is subject to the following two

conditions: (1) This device may not cause harmful interference, and (2) this device must accept

any interference received, including interference that may cause undesired operation.
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