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FCC ID: O62-DHN1

1. GENERAL INFORMATION
1.1 Product Description

Report No: E2/2015/80053
Issue Date: Oct. 06, 2015
Page: 5 of 45

Product Name:

Dongle

Brand Name:

HP

Model No.:

DHN1

Model Difference:

N/A

Transmit Power

93.00dBuV/m

Operation Frequency:

2403MHz - 2475MHz

Channel number:

73 Channels

Channel space:

1MHz

Modulation Type:

GFSK

Hardware Version:

Rev01

Software Version:

V3310

Power Supply:

5V from USB port

Antenna Designation: PCB Antenna, Gain: -1.54dBi

This report complies with FCC 15.249
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1.2 Test Methodology of Applied Standards

FCC Part 15, Subpart C §15.249

ANSI C63.10:2013

Note:

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

2. The EUT is compliance with FCC Subpart B is authorized under the
certification procedure.

1.3 Test Facility

SGS Taiwan Ltd. Electronics & Communication Laboratory No.2, Keji 1st Rd.,
Guishan District, Taoyuan City, Taiwan 333. (TAF code 0513)

FCC Registration Numbers are: 628985 (Hwaya)
Canada Registration Number: 4620A-5.

1.4 Special Accessories
There are no special accessories used while test was conducted.

1.5 Equipment Modifications
There was no modification incorporated into the EUT.
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2. SYSTEM TEST CONFIGURATION

2.1 EUT Configuration
The EUT configuration for testing is installed on RF field strength measurement to
meet the Commissions requirement and operating in a manner which intends to
maximize its emission characteristics in a continuous normal application.

2.2 EUT Exercise
An engineering test mode (software/firmware) that applicant provided was utilized to
manipulate the EUT into transmit, selection of the test channel, and modulation
scheme.

2.3 Test Procedure
2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. Conducted
emissions from the EUT measured in the frequency range between 0.15 MHz and
30MHz,. The CISPR Quasi-Peak and Average detector mode is employed according
to §15.207. The two LISNs provide 50 ohm/ 50uH of coupling impedance for the
measuring instrument. Both lines of the power mains connected to the EUT were
checked for maximum conducted interference.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table. For emissions testing at or below 1 GHz, the
table height shall be 80 cm above the reference ground plane. For emission
measurements above 1 GHz, the table height shall be 1.5 m. The turn table shall
rotate 360 degrees to determine the position of maximum emission level. EUT is set
3m away from the receiving antenna which varied from 1m to 4m to find out the
highest emission. And also, each emission was to be maximized by changing the
polarization of receiving antenna both horizontal and vertical. In order to find out the
max. emission, the relative positions of this hand-held transmitter (EUT) was rotated
through three orthogonal axes and measurement procedures for electric field
radiated emissions above 1 GHz the EUT measurement is to be made “while
keeping the antenna in the ‘cone of radiation’ from that area and pointed at the area
both in azimuth and elevation, with polarization oriented for maximum response.” is
still within the 3dB illumination BW of the measurement antenna.

2.4 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and
attenuation factor between EUT conducted port and spectrum analyzer. With the
offset compensation, the spectrum analyzer reading level is exactly EUT RF output
level.
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2.5 Limitation
(1) Conducted Emission
According to section 15.207(a) Conducted Emission Limits is as following.

Frequency
(MHz)

Conducted Limit

(dBuV)

Quasi-Peak

Average

0.15-0.5

66 - 56

56 - 46

0.5-5

56

46

5-30

60

50

(2) Radiated Emission 15.249(a)

The field strength of emissions from intentional radiators operated within these

frequency bands shall comply with the following.

Frequency Field strength of | Field strength of Distance (m)

(MH2z) Fundamental Harmonics

902 — 928 50 mV/m 500 uV/m 3
(94dBuV/m) (54dBuV/m)

2400 — 2483.5 50 mV/m 500 uV/m 3
(94dBuV/m) (54dBuV/m)

5725 - 5875 50 mV/m 500 uV/m 3
(94dBuV/m) (54dBuV/m)

24.0 — 24.25 GHz 250 mV/m 2500 uV/m 3

(107.95dBuV/m) (67.95dBuV/m)
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(3) Radiated Emission15.249 (d)

Emission Radiated outside of the specified frequency bands, except for
harmonics, shall be attenuated by at least 50dB below the level of the
fundamental or to the general radiated emission limits in Section 15.209 as below,
whichever is the lesser attenuation.

Frequency Field strength Distance (m) Field strength at
(MHz) pVv/m 3m dBuV/m
1.705-30 30 30 69.54
30-88 100 3 40
88-216 150 3 43.5
216-960 200 3 46
Above 960 500 3 54

(4) Radiated Emission 15.249(e)

For frequencies above 1000MHz, the above field strength limits are based on
average limits. The peak filed strength of any emission shall not exceed the
maximum permitted average limits specified above by more than 20dB under any
condition of modulation.

Remark 1. Emission level in dBuV/m=20 log (uV/m)

2. Measurement was performed at an antenna to the closed point of EUT
distance of meters.

3. Only spurious frequency is permitted to locate within the Restricted
Bands specified in provision of £ 15.205

4. Emission spurious frequency which appearing within the Restricted
Bands specified in provision of £15.205, then the general radiated
emission limits in & 15.209 apply.
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2.6 Configuration of Tested System

Fig. 2-1 Configuration

—EUT

Table 2-2 Equipment Used in Tested System

Ite Equipment | Mfr/Brand Model/ Series No. |Data Cable| Power Cord
Type No.

4 | %4C Test N/A N/A N/A N/A N/A
Software

Note: All the above equipment/cables were placed in worse case positions to maximize
emission signals during emission test.

Grounding: Grounding was in accordance with the manufacturer's requirements and
conditions for the intended use.
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3. Summary of Test Results

FCC Rules Description Of Test Result
§15.207(a) AC Power Line Conducted Emission N/A
§15.249(a) (d) (e) Radiated Emission Compliant

§15.215(c) 20dB Bandwidth Measurement Compliant

4. Description of test modes

4.1 Operated in 2400 ~ 2483.5MHz Band
73 channels are provided.

CHANNEL| FREQUENCY |CHANNEL| FREQUENCY | CHANNEL | FREQUENCY
1 2403MHz 26 2428MHz 51 2453MHz
2 2414MHz 27 2429MHz 52 2454MHz
3 2405MHz 28 2430MHz 53 2455MHz
4 2406MHz 29 2431MHz 54 2456MHz
5 2407MHz 30 2432MHz 55 2457MHz
6 2408MHz 31 2433MHz 56 2458MHz
7 2409MHz 32 2434MHz 57 2459MHz
8 2410MHz 33 2435MHz 58 2460MHz
9 2411MHz 34 2436MHz 59 2461MHz
10 2412MHz 35 2437MHz 60 2462MHz
11 2413MHz 36 2438MHz 61 2463MHz
12 2414MHz 37 2439MHz 62 2464MHz
13 2415MHz 38 2440MHz 63 2465MHz
14 2416MHz 39 2441MHz 64 2466MHz
15 2417MHz 40 2442MHz 65 2467MHz
16 2418MHz 41 2443MHz 66 2468MHz
17 2419MHz 42 2444MHz 67 2469MHz
18 2420MHz 43 2445MHz 68 2470MHz
19 2421MHz 44 2446MHz 69 2471MHz

20 2422MHz 45 2447MHz 70 2472MHz
21 2423MHz 46 2448MHz 71 2473MHz
22 2424MHz 47 2449MHz 72 2474MHz
23 2425MHz 48 2450MHz 73 2475MHz
24 2426MHz 49 2451MHz
25 2427MHz 50 2452MHz
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4.2 The Worst Test Modes and Channel Details

1. The EUT has been tested under operating condition.
2. Test program used to control the EUT for staying in continuous transmitting and receiving

mode is programmed.

RADIATED EMISSION TEST:
RADIATED EMISSION TEST (BELOW 1 GHz)

AVAILABLE TESTED PACKET | ANTENNA
MODE CHANNEL CHANNEL MODULATION TYPE PORT

2.4G 1to0 73 1,38,73 GFSK --- MAIN

RADIATED EMISSION TEST (ABOVE 1 GHz)

AVAILABLE TESTED PACKET | ANTENNA
MODE CHANNEL CHANNEL MODULATION TYPE PORT

2.4G 1to 73 1,38,73 GFSK --- MAIN

Note:
The field strength of radiation emission was measured as EUT stand-up position (H mode) and

lie down position (E1, E2 mode) for General Wireless 2.4GHz Transmitter for channel Low, Mid
and High, the worst case E2 position was reported.

ANTENNA PORT CONDUCTED MEASUREMENT:

CONDUCTED TEST
AVAILABLE TESTED PACKET | ANTENNA
MODE CHANNEL CHANNEL MODULATION TYPE PORT
2.4G 1to 73 1,38,73 GFSK --- MAIN
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5. MEASUREMENT UNCERTAINTY

Test Iltems Uncertainty
AC Power Li.ne. Conducted +/- 2586 dB
Emission
20dB Bandwidth +/- 123.36 Hz

100 KHz Bandwidth Of

Frequency Band Edges +/- 1.55 dB

Temperature +/-0.8 °C
Humidity +-4.7 %
DC / AC Power Source DC= +/- 1%, AC= +/- 0.2%

Radiated Spurious Emission:

30MHz - 180MHz: +/- 3.37dB

180MHz -417MHz: +/- 3.19dB
0.417GHz-1GHz: +/- 3.19dB
1GHz - 18GHz: +/- 4.04dB
18GHz - 40GHz: +/- 4.04dB

Measurement uncertainty
(Polarization : Vertical)

30MHz - 167MHz: +/- 4.22dB

Measurement uncertainty 167MHz -500MHz: +/- 3.44dB

(Polarization : Horizontal) 0.5GHz-1GHz: +/- 3.39dB

1GHz - 18GHz: +/- 4.08dB

18GHz - 40GHz: +/- 4.08dB

This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2
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6. Conducted Emissions Test
6.1 Measurement Procedure:

1. The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

3. Repeat above procedures until all frequency measured were complete.

6.2 Test SET-UP (Block Diagram of Configuration)

e
A:PC
80cm B : Monitor
C : Printer
D : Modem
E : Keyboard
7 B e LY __V_ F : Mouse
Fig 2 to Test Receiver
6.3 Measurement Equipment Used:
Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
EMI Test Receiver R&S ESCI 7 100950 12/12/2014 | 12/11/2015
Coaxial Cables N/A N30N38é11042'15 N/A 01/06/2015 | 01/07/2016
LISN Schwarzbeck NSLK 8127 8127-648 06/09/2015 | 06/08/2016
LISN Rolf-Heine NNB-2/16Z 99012 03/04/2015 | 03/03/2016
Ver.
Test Software Farad EZ-EMC SGS-03A2 N.C.R. N.C.R.

6.4 Measurement Result:
The initial step in collecting conducted data is a spectrum analyzer peak scan of the
measurement range. Significant peaks are then marked as shown on the following data page,
and these signals are then quasi-peaked.
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Operation Mode: |Operation mode Test Date: |Aug. 28, 2015
Temperature: 26 [Humidity: 154 % Test By: |Aken
Phase: L1/N
Site ;  Conduction Room Fhase: L Temperature: 24T
Limit: CISPR 13 / CISPR 22 Conduction{&P) Power,  AG 1200/80Hz Humadity; 71 %
Mcde:
Mote:

Conducted Emission

File :Condutian Data ¥205 Date: X1SE28 Time: -9 02405:50
Bl dHuv
\ DI5PR 13 F OSPR 22 Canduchias]QP)
- i
_"‘ﬂ—\.\_‘_‘_‘ CISPA 13 F CISPH 22 ConducBinnp A
.
) 2 ] | | L. |
"’ f”ﬂw
|
o.m
LR 05 [MHz] & 00

Reading Correct Measure-
Mo, Mk Freg. Level Factor frient Limit  Ower

MHz dBuY 48 gEuY dBuv dB Deteslor  Comment
1 01580 4807 .08 4815 B55F 1742  peak
2° Q18D 117 007 51.24 5363 -1245 peak
3 0.2500 4512 .09 45.21 61.76 -1555 peak
4 03380 4138 014 41,53 S9ES ATTZ2 peak
5 32340 4294 DED 43.54 SE.00 1246 peak
L 17.7280  41.08 0.58 41.64 B0.00 -1B38 peak
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Site ;  Conduction Room Fhaze: N Temperature: 24T
Limit: CISFR 13 ! CISPR 22 Conduction(QP) Fower:  AG 120WE0HT Humidity; 71 %
Mo
Mote:
Conducted Emission
File :Condutian DCirla HI06 Diabe: 201SE2E Time: | Q206:50
A i

SRS
"’T“-u.___;__“x

4

DISPR 13 7 CISFR 22 Conduchas|QF)

I

"

EISFH T3 F ClEPH 2% ConducBinnp Ayl

et

'J-:Jm 0s [MHz) [ HL.000
Reading Correct Measure-
Mo Mk Freq.  Level  Factor frint Limit  Ower
MHz dBuy a8 dBuy dBuv dB Debeclor  Comment
1 01900 5085 0,13 50,78 G404 1328  peak
2 0.2740 4822 014 4836 G305 -1489 peak
3 02620 4486 016 4502 6137  -18.35 peak
4 02860 4152 07 41.79 G064 1885 peak
5 * 32480 4458 0G5 45.24 5600 -10.78  peak
-] 171940 40,66 063 41,259 G000 -18B7F1 peak
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7. Radiated Emission Test
7.1 Measurement Procedure

1. The EUT was placed on a turntable that is 0.8m (below 1GHz) / 1.5m (above 1GHz)
above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

3. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

4. Repeat above procedures until all frequency measured were complete.

7.2 Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-UP Frequency Below 30MHz.

Turntahle e 3m

FLIT

Test

/ Receiver

7
Ground Plane Coaxial Cable
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(B) Radiated Emission Test Set-Up, Frequency form 30MHz to 1000MHz

SV

Turntahle

Im to dm
Spectrum _|: 0.8m i
Analyzer ?
Ground Plane Q Coaxial Cahle
(C) Radiated Emission Test Set-UP Frequency Over 1 GHz

Turntahle _ Im _._
\ EUT im to dm
spectrum
1.5m Analyzer
Ground Plane Absorber Coaxial Cable /
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7.3 Measurement Equipment Used:
966 Chamber
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.

EMI Test Receiver R&S ESU 40 100363 04/09/2015 | 04/08/2016
Loop Antenna ETS-Lindgren 6502 00143303 | 12/09/2014 | 12/08/2015
Broadband Antenna TESEQ CBL 6112D 35240 12/05/2014 | 12/04/2015
Horn Antenna ETS-Lindgren 3117 00143272 | 12/08/2014 | 12/07/2015
Horn Antenna ETS-Lindgren 3160-09 00117911 | 11/13/2014 | 11/12/2015
Horn Antenna ETS-Lindgren 3160-10 00117783 | 11/13/2014 | 11/12/2015
Pre Amplifier EMC Instruments EMC330 980096 12/19/2014 | 12/18/2015
Pre Amplifier EMC Instruments| EMC0011830 980199 12/19/2014 | 12/18/2015
Pre Amplifier R&S SCU-18 10204 12/19/2014 | 12/18/2015
Pre Amplifier R&S SCU-26 100780 12/19/2014 | 12/18/2015
Coaxial Cable | Huber+Suhner | RG214/U | 093¢ | 12/19/2014 | 12/18/2015

RG 214/U 966RxX
Coaxial Cable Huber+Suhner | SUCOFLEX 12/19/2014 | 12/18/2015

104 30M-3G

, SUCOFLEX 966Rx
Coaxial Cable Huber+Suhner 104 1G-18G 12/19/2014 | 12/18/2015

mini 141-12 966RX
Coaxial Cable Huber+Suhner SUCOFLEX 12/19/2014 | 12/18/2015

104 18G-40G

. SUCOFLEX 966Tx
Coaxial Cable Huber+Suhner 104 30M-18G 12/19/2014 | 12/18/2015

. SUCOFLEX 966Tx
Coaxial Cable Huber+Suhner 102 18G-a0G | 12/19/2014 | 12/18/2015
Attenuator WOKEN 218FS-10 RF27 12/19/2014 | 12/18/2015
Site NSA SGS 966 Cgamber SAC-C | 03/04/2015 | 03/03/2016
Site VSWR SGS 966 Cgamber SAC-C | 03/04/2015 | 03/03/2016
DC Power Supply HOLA DP-3003 D7070035 | 05/04/2015 | 05/03/2016

Controller MF MF-7802 N/A N.C.R. N.C.R.
Antenna Master MF N/A N/A N.C.R. N.C.R.
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7.5 Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and

subtracting the Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured
reading. The basic equation with a sample calculation is as follows:

FS=RA+AF+CL-AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable
Loss)
RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7.6 Measurement Result

Radiated Spurious Emission Measurement Result (MAIN)
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2403 MHz  Temp./ Humi. : 26.4deg_C/47RH
Operation Band : Main Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Vertical
2AHNLS MoT ﬂqu::::"'- 4 Mo 2n5=
Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
2402.98 F Peak 86.35 6.65 93.00 114 -21.01
2402.98 F Average 51.12 6.65 57.77 94 -36.23
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2403 MHz  Temp./ Humi. : 26.4deg_C/47RH
Operation Band : Main Test Engineer : Vito
EUT Poal. : E2 Measurement Antenna Pol. : Horizontal
= - |< Partl. 243 &7
2AHNLS MolT ﬂqu::::w 4 Mo 2n5=
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m  dBpV/m dB
2403.09 F Peak 86.17 6.65 92.82 114 -21.18
2403.09 F Average 51.64 6.65 58.29 94 -35.71

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2440 MHz  Temp./ Humi. : 26.4deg_C/47RH
Operation Band : Main Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Vertical
a3 {C MEs 229 A
M3T5 MIRT ﬂqu::::l"'- 4 M40 M E
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/S PK/QP/AV dBuVv dB dBuV/m  dBpV/m dB
2439.99 F Peak 83.42 6.83 90.24 114 -23.76
2439.99 F Average 50.68 6.83 57.51 94 -36.49

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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FCC ID: O62-DHN1

Report No: E2/2015/80053
Issue Date: Oct. 06, 2015
Page: 24 of 45

Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2440 MHz  Temp./ Humi. : 26.4deg_C/47RH
Operation Band : Main Test Engineer : Vito
EUT Poal. : E2 Measurement Antenna Pol. : Horizontal
Frequency [Mlkz|
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS PK/QP/AV dBuV dB dBuV/m  dBpV/m dB
2440.04 F Peak 83.41 6.83 90.24 114 -23.76
2440.04 F Average 53.10 6.83 59.93 94 -34.07

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2475MHz  Temp./ Humi. : 26.4deg_C/47RH
Operation Band : Main Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Vertical
MT5 MTLT ﬂqu::::"'- 4 MTED MmE
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m  dBpV/m dB
2475.03 F Peak 81.57 6.94 88.51 114 -25.49
2475.03 F Average 49.97 6.94 56.91 94 -37.09

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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FCC ID: O62-DHN1

Report No: E2/2015/80053
Issue Date: Oct. 06, 2015
Page: 26 of 45

Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2475MHz  Temp./ Humi. : 26.4deg_C/47RH
Operation Band : Main Test Engineer : Vito
EUT Poal. : E2 Measurement Antenna Pol. : Horizontal
MTIE MTLT ﬂnu::::"'- 4 MTED MITE
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS PK/QP/AV dBuVv dB dBuV/m  dBpV/m dB
2474.89 F Peak 82.21 6.94 89.15 114 -24.85
2474.89 F Average 49.38 6.94 56.32 94 -37.68

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result

Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2403 MHz Temp. / Humi. : 26.4deg_C/47RH
Operation Band : BE CHLOW Test Engineer : Vito

EUT Pol. : E2 Measurement Antenna Pol. : Vertical

2310 F335 ,HI,,E,T,T[h-_,] IS M0

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)
Note : “F”: denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---“: denotes Noise Floor.
The trace on RE (radiation emission) plot is as colored blue, and the detection manner we’ve
employed is peak detector.

Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS PK/QP/AV dBuV dB dBuV/m  dBpV/m dB
2390.00 E Peak 53.58 6.62 60.19 74 -13.81
2390.00 E Average 33.02 6.62 39.64 54 -14.36

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2403 MHz Temp. / Humi. : 26.4deg_C/47RH
Operation Band : BE CHLOW Test Engineer : Vito

EUT Pol. : E2 Measurement Antenna Pol. : Horizontal

2310 F335 ".,I,::,E.:‘I[h-_,] IS M0

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)
Note : “F”: denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---“: denotes Noise Floor.
The trace on RE (radiation emission) plot is as colored blue, and the detection manner we’ve
employed is peak detector.

Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS PK/QP/AV dBuV dB dBuV/m  dBpV/m dB
2390.00 E Peak 53.87 6.62 60.49 74 -13.51
2390.00 E Average 33.00 6.62 39.62 54 -14.38

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Report No: E2/2015/80053
FCC ID: O62-DHN1 Issue Date: Oct. 06, 2015
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2475 MHz Temp. /Humi. : 26.4deg_C/47RH
Operation Band : BECHHIGH  Test Engineer : Vito

EUT Pol. : E2 Measurement Antenna Pol. : Vertical
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Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note : “F”: denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---“: denotes Noise Floor.

The trace on RE (radiation emission) plot is as colored blue, and the detection manner we’ve
employed is peak detector.

Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS PK/QP/AV dBuV dB dBuV/m  dBpV/m dB
2483.50 E Peak 51.02 6.96 57.99 74 -16.01
2483.50 E Average 33.06 6.96 40.02 54 -13.98

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2475 MHz Temp. /Humi. : 26.4deg_C/47RH
Operation Band : BECHHIGH  Test Engineer : Vito

EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
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Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note : “F”: denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---“: denotes Noise Floor.

The trace on RE (radiation emission) plot is as colored blue, and the detection manner we’ve
employed is peak detector.

Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS PK/QP/AV dBuV dB dBuV/m  dBpV/m dB
2483.50 E Peak 50.77 6.96 57.73 74 -16.27
2483.50 E Average 33.04 6.96 40.00 54 -14.00

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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FCC ID: O62-DHN1

Radiated Spurious Emission Measurement Result
For Frequency form 30MHz to 1000MHz

Report No: E2/2015/80053
Issue Date: Oct. 06, 2015
Page: 31 of 45

Operation Mode : 2.4G Test Date 2015/8/28
Fundamental Frequency : 2403 MHz Temp. / Humi. : 26.4deg_C/47RH
Operation Band : TX CHLOW Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Vertical
_'i.m—_ t
_ i f ¥
Frequency [k
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/S PK/QP/AV dBuVv dB dBuV/m  dBpV/m dB
37.76 S Peak 50.38 -17.57 32.81 40 -7.20
128.94 S Peak 46.27 -21.34 24.93 43.5 -18.57
322.94 S Peak 40.00 -18.55 21.44 46 -24.56
453.89 S Peak 38.08 -14.80 23.27 46 -22.73
560.59 S Peak 41.17 -12.86 28.31 46 -17.69
664.38 S Peak 44 .45 -11.66 32.78 46 -13.22

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Report No: E2/2015/80053
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2403 MHz Temp. / Humi. : 26.4deg_C/47RH
Operation Band : TX CH LOW Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
= |
- . X x ‘ .
'S ; x
Fiesnency [LAFL:|
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m  dBuV/m dB
225.94 S Peak 48.81 -22.60 26.21 46 -19.79
290.93 S Peak 49.39 -19.38 30.00 46 -16.00
355.92 S Peak 47.71 -17.29 30.41 46 -15.59
666.32 S Peak 37.07 -11.65 25.41 46 -20.59
767.20 S Peak 37.26 -10.01 27.25 46 -18.75
869.05 S Peak 38.83 -8.28 30.55 46 -15.45

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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FCC ID: O62-DHN1

Report No: E2/2015/80053
Issue Date: Oct. 06, 2015
Page: 33 of 45

Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2440 MHz  Temp./ Humi. : 26.4deg_C/47RH
Operation Band : TX CHMID Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Vertical
= |
3 i ;
! : :
1= ¥
Fiesnency [LAFL:|
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m  dBuV/m dB
37.76 S Peak 39.31 -17.57 21.74 40 -18.26
128.94 S Peak 45.90 -21.34 24.56 43.5 -18.94
387.93 S Peak 39.64 -16.28 23.37 46 -22.63
550.89 S Peak 43.36 -13.24 30.12 46 -15.88
664.38 S Peak 43.84 -11.66 32.18 46 -13.82
923.37 S Peak 39.10 -7.56 31.54 46 -14.46

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2440 MHz  Temp./ Humi. : 26.4deg_C/47RH
Operation Band : TX CHMID Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
= | |
- ;4 { I
7 ¥
19 ¢
Tisapumrzy | U]
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m  dBuV/m dB
31.94 S Peak 32.85 -14.17 18.69 40 -21.31
225.94 S Peak 48.42 -22.60 25.82 46 -20.18
290.93 S Peak 48.97 -19.38 29.58 46 -16.42
355.92 S Peak 47.69 -17.29 30.40 46 -15.60
420.91 S Peak 42.90 -15.39 27.51 46 -18.49
772.05 S Peak 46.01 -10.23 35.77 46 -10.23

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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FCC ID: O62-DHN1

Issue Date: Oct. 06, 2015

Page: 35 of 45

Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2475 MHz Temp. / Humi. : 26.4deg_C/47RH
Operation Band : TX CHHIGH  Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Vertical
= |
b ;C { ; 7
Fiesnency [LAFL:|
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m  dBuV/m dB
36.79 S Peak 35.85 -16.96 18.89 40 -21.11
128.94 S Peak 46.46 -21.34 2512 43.5 -18.38
322.94 S Peak 40.37 -18.55 21.82 46 -24.18
517.91 S Peak 36.68 -13.60 23.07 46 -22.93
582.90 S Peak 40.37 -12.45 27.92 46 -18.08
664.38 S Peak 43.12 -11.66 31.45 46 -14.55

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2475 MHz Temp. / Humi. : 26.4deg_C/47RH
Operation Band : TX CHHIGH  Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
= |
Fiesnency [LAFL:|
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m  dBuV/m dB
193.93 S Peak 45.96 -23.82 22.14 43.5 -21.36
291.90 S Peak 48.71 -19.38 29.33 46 -16.67
355.92 S Peak 47.69 -17.29 30.40 46 -15.60
387.93 S Peak 45.14 -16.28 28.86 46 -17.14
420.91 S Peak 43.58 -15.39 28.19 46 -17.81
805.03 S Peak 39.43 -9.13 30.29 46 -15.71

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result

For Frequency above 1GHz
Operation Mode : 2.4G
Fundamental Frequency : 2403 MHz

FCC ID: O62-DHN1

Test Date :

Temp. / Humi. :

Report No: E2/2015/80053
Issue Date: Oct. 06, 2015
Page: 37 of 45

2015/8/28
26.4deg_C/47RH

Operation Band : TX CH LOW Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Vertical
Fiesnency [LAFL:|
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS PK/QP/AV dBuVv dB dBuV/m  dBpV/m dB
4806.00 H Peak 33.17 10.98 44.16 74 -29.84
4806.00 H Average 23.35 10.98 34.33 54 -19.67

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2403 MHz Temp. / Humi. : 26.4deg_C/47RH
Operation Band : TX CH LOW Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
Fiesnency [LAFL:|
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS PK/QP/AV dBuVv dB dBuV/m  dBpV/m dB
4806.00 H Peak 33.14 10.98 4413 74 -29.87
4806.00 H Average 23.72 10.98 34.70 54 -19.30

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2440 MHz  Temp./ Humi. : 26.4deg_C/47RH
Operation Band : TX CHMID Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Vertical
Fiesnency [LAFL:|
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level @3m
MHz F/IHIE/IS PK/QP/AV dBuVv dB dBuV/m  dBpV/m dB
4880.00 H Peak 32.99 10.90 43.89 74 -30.11
4880.00 H Average 23.08 10.90 33.98 54 -20.02

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2440 MHz  Temp./ Humi. : 26.4deg_C/47RH
Operation Band : TX CHMID Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
1 X
Fiesnency [LAFL:|
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS PK/QP/AV dBuVv dB dBuV/m  dBpV/m dB
4880.00 H Peak 32.03 10.90 42.94 74 -31.06
4880.00 H Average 23.41 10.90 34.31 54 -19.69

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2475 MHz Temp. / Humi. : 26.4deg_C/47RH
Operation Band : TX CHHIGH  Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Vertical
Fiesnency [LAFL:|
Freq. Note Detector Spectum Factor  Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/IS PK/QP/AV dBuVv dB dBuV/m  dBpV/m dB
4950.00 H Peak 32.39 10.96 43.35 74 -30.65
4950.00 H Average 23.68 10.96 34.64 54 -19.36

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 2.4G Test Date : 2015/8/28
Fundamental Frequency : 2475 MHz Temp. / Humi. : 26.4deg_C/47RH
Operation Band : TX CHHIGH  Test Engineer : Vito
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
Fiesnency [LAFL:|
Freq. Note Detector Spectum Factor Limit Margin
Mode Reading Level @3m
MHz F/IHIE/IS PK/QP/AV dBuVv dB dBuV/m dB
4950.00 H Peak 31.80 10.96 74 -31.24
4950.00 H Average 23.19 10.96 54 -19.85

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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| Report No: E2/2015/80053
| FCC ID: 062-DHN1 Issue Date: Oct. 06, 2015
Page: 43 of 45

8. 20 dB Bandwidth Measurement
8.1 Measurement Procedure

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

3. Set the spectrum analyzer as RBW=20kHz of the approximate emission bandwidth, VBW =
3 times RBW, Span= approximately 20dB below the peak level. Sweep=auto

4. Repeat above procedures until all frequency measured were complete.

8.2 Test SET-UP (Block Diagram of Configuration)

EUT Attenuator spectrum

8.3 Measurement Equipment Used:

Conducted Emission Test Site

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.

TYPE NUMBER NUMBER CAL.
Spectrum Analyzer Agilent N9010A MY53400256 | 10/15/2014 | 10/14/2015
Power Meter Anritsu ML2496A 1326001 06/23/2015 | 06/22/2016
Power Sensor Anritsu MA2411B 1315048 | 06/23/2015 | 06/22/2016
Power Sensor Anritsu MA2411B 1315049 06/23/2015 | 06/22/2016
Coaxial Cable 30cm | WOKEN | %0TOOATFIATSO T Reor | 127192014 | 1211812015
DC Block PASTERNACK PE8210 RF29 12/19/2014 | 12/18/2015
Splitter RF-LAMBAD | RFLT2W1G18G RF35 12/19/2014 | 12/18/2015
Attenuator WOKEN 218FS-10 RF23 12/19/2014 | 12/18/2015
DC Power Supply Agilent E3640A MY53140006 | 05/04/2015 | 05/03/2016

8.4 Measurement Results:
2.403GHz = 1.172MHz
2.440GHz = 1.147MHz
2.475GHz = 1.147MHz

Refer to attached data chart.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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20dB Bandwidth Test Plot CH-Low

Erysight Tperinem Arakyes - Duopeed BAY >

063407 POt 05, 201%

Center Freq 2.403000000 GHz Center Freq: 2.403000000 GHz Radio Std; Nons Frequency
- Trig: Fres Run AvgiHald: =100
FIF GailaiL o EATten: 20 dib Radio Device: BTS

Ref Offset 1 dB
‘Rel 0.00 dBm

Center Freg
2403000000 GHz

[ e

’CEnter 2.403 GHz Span 5 MHz
#Res BW 20 kHz #VBW 62 kHz Sweep 11.93 ms

Occupied Bandwidth Total Powaer =18.1 dBm

1.2654 MHz

Transmit Freq Error 28.292 kH=z OBW Power
x dB Bandwidth 1.172 MHz x dB

UG RTATUR

20dB Bandwidth Test Plot CH-Mid

By Tpeii s Ahabes - Dogijaed B3 - [l
. =i B L 063446 POt 05, 201%
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std; Nons Frequency
o Trig: Frea Run AwgiHold:> 1010
AFGalm L ow BAtten: 20 dB Radic Device: BTS

Ref Offset 1 dB
‘Rel 0.00 dBm

Center Freg
2440000000 GHz

”
|
|
.

’cer{ter 2.44 GHz Span 5 MHz
#WRes BW 20 kHz #VBW 62 kHz Sweep 11.93 ms

Occupied Bandwidth Total Powear =19.8 dBm

1.2736 MHz

Transmit Freq Error 40.829 kHz OBW Power
x dB Bandwidth 1.147 MHz x dB

UG RTATUR

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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| FCC ID: O62-DHN1

20dB Bandwidth Test Plot CH-High

Report No: E2/2015/80053
Issue Date: Oct. 06, 2015
Page: 45 of 45
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Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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