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FCC ID: RHHPANO7

1. GENERAL INFORMATION
1.1 Product Description
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Product Name:

In Wall Dual relay(2 way) switch module

Brand Name:

o

Model No.:

PANO7-2

Model Difference:

N/A

Transmit Power:

97.32dBuV/m

Operation Frequency:

908.4MHz~916.0MHz

Channel number:

2 channels

Modulation Type:

FSK

Hardware Version:

N/A

Software Version:

N/A

Power Supply:

90~264 VAC by AC power

Antenna Designation:

Monopole Antenna

This report complies with FCC 15.249
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1.2 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: RHHPANO7 filing to comply with
Section 15.249 of the FCC Part 15, Subpart C Rules.

1.3 Test Methodology
Both conducted and radiated testing were performed according to the procedures in ANSI
C63.4 2009. Radiated testing was performed at an antenna to EUT distance 3 meters.

1.4  Test Facility

TThe measurement facilities used to collect the 3m Radiated Emission and AC power line
conducted data are located on the address of SGS Taiwan Ltd. Electronics & Communication
Laboratory No.2, Keji 1st Rd., Guishan Township, Taoyuan County, Taiwan 333 which are
constructed and calibrated to meet the FCC requirements in documents ANSI C63.4: 2009.
FCC Registration Number: 628985.The address of SGS Taiwan Ltd. Electronics &
Communication Laboratory 1F, No.134, Wukung Road New Taipei City TAIWAN 24803,
Canada Registration Number: 4620A-5.

The 10 m Open Area Test Sites located on the address of SGS Taiwan Ltd. Electronics &
Communication Laboratory No.2, Keji 1st Rd., Guishan Township, Taoyuan County, Taiwan
which is constructed and calibrated to meet the CISPR 22/EN 55022 requirements. FCC
Registration Number: 455997. The address of SGS Taiwan Ltd. Electronics &
Communication Laboratory 1F, No.134, Wukung Road New Taipei City TA

1.5 Special Accessories

Not available for this EUT intended for grant.

1.6 Equipment Modifications
Not available for this EUT intended for grant.
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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
The Transmitter was operated in the engineering operating mode. the Tx frequency was
fixed which was for the purpose of the measurements.

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. According to
the requirements in Section 7 and 13 of ANSI C63.4-2009.Conducted emissions from
the EUT measured in the frequency range between 0.15 MHz and 30MHz using CISPR
Quasi-Peak and Average detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. 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 according to the requirements in Section 8 and 13 of
ANSI C63.4-2009.
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FCC ID: RHHPANO7

2.4 Limitation

(1) Conducted Emission
According to section 15.207(a) Conducted Emission Limits is as following.

Frequency Conducted Limit (dBuV)
(MHz) Quasi-Peak Average

0.15-0.5 66 - 56 56 - 46
05-5 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)

(MHz2) Fundamental Harmonics

902 - 928 50 mV/m 500 uVv/m 3
(94dBuVv/m) (54dBuV/m)

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

5725 - 5875 50 mV/m 500 uVv/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.

Report No.: ER/2014/90059

Issue Date: Oct. 06, 2014
Page: 9 of 30

Frequency Field strength Distance (m) Field strength at 3m
(MHz) uVv/m 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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2.5 Configuration of Tested System

Fig. 2-1 Configuration (Radiated & Conducted)

EUT

Table 2-2 Equipment Used in Tested System

. Model/ .
Item Equipment Mfr/Brand Type No, Series No.

1. N/A

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 Conducted Emission Compliant
§15.249(a)(e) Radiated Emission Compliant
§15.249(d) 20dB band width Measurement Compliant

4. Description of test modes

The EUT has been tested under operating condition.
The EUT is staying in continuous transmitting mode.

908.4 MHz and 916.0 MHz are chosen for all testing.
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5. MEASUREMENT UNCERTAINTY

Test Items Uncertainty
AC Power Line Conducted Emission +/- 2.586 dB
20 dB OCCUPIED BANDWIDTH +/- 123.36 Hz
Temperature +/- 0.8 °C
Humidity +-4.7%
DC / AC Power Source DC= +/- 1%, AC=+/- 0.2%

Radiated Spurious Emission:

Measurement uncertainty 9kHz - 30MHz: +/- 2.3dB

30MHz - 180MHz: +/- 3.37dB
Measurement uncertainty 180MHz -417MHz: +/- 3.19dB
(Polarization : Vertical) 0.417GHz-1GHz: +/- 3.19dB

1GHz - 18GHz: +/- 4.04dB

30MHz - 167MHz: +/- 4.22dB
Measurement uncertainty 167MHz -500MHz: +/- 3.44dB

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

1GHz - 18GHz: +/- 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)

A:PC
LISN LISN 80cm B : Monitor
(EUT) C : Printer
D : Modem
°° 5 ° E : Keyboard
7 . 7 LU __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 ESCI7 100760 05/26/2014 | 05/25/2015
LISN Rolf-Heine NNB-2/16Z 99012 03/26/2014 | 03/25/2015
LISN FCC FCC-LISN-50/250-25-2-01 04034 03/19/2014 | 03/18/2015
Coaxial Cables N/A WK CE Cable N/A 11/26/2013 | 11/25/2014

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.

Note: Refer to next page for measurement data and plots.
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Operation Mode: |Operation mode Test Date:  |Sep. 25, 2014
Temperature: 26 [Humidity: 160 % Test By: Louis

Sile CanduclionRaam Phasea: Ly FTemparabre B
Limit: FOO Glass B Conduction(GF) Powar  AG120WEDHZ Humidty, &0
Mode: Cperation
Mot
Conductad Emission
Fie 900802 [Craia #4 Dake: 4525 Tme: ) |3
00E  dbuy

h\\ FCC Clmgn B Condectinn {0
E 1

L1
'|_"-
MMMMM%

Mo |

‘Hﬂ

mn ﬂL " _—

0y MHz) 5 Al om
Reading Comect  Measwre- T
Mo, ik Freq. Laval Factar et Limit  Cwer
h'i-E B .l:E -:Bu\l' l:H-I.I\.-' &8 Delecior Comimeent

i 0.2880 4580 (a1 ] 4535 6054 -14.78 (= =
2 02950 3080 005 056 S054 1958 AVG
2 03220 4620 o.07 4527 506G 1338 OP
4 03220 3120 o7 127 4856 1839 foLF ]
] 04180 4340 oo 4347 5?.4-'§ -14.02 L= =
& 04180 2070 o7 077 T4l ATT2 G
T D510 4740 008 4148 BE00 1452 P
8 0.5100 2580 08 25584 48.00 2002 oLt e
a 1.0300 ar.ao [+ 1] 2ran 56.00 -18.20 (¥ o
10 10300 2930 210 2940 4500 1680 AVD
11 14060 5050 o1 St SB00 488 2 oP
1z - 1.4060 45,30 w11 4541 £8.00 -0.59 AN

* Maxirmauim data ®0wer mel  Lover margin

Fite -B0058Data &+ Page- 1

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.
BAT G RP ML ETRPBLESE T RFARSTERTI0R c AFLAGADP TG FT 0 AT IPHY -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

SGS Talwan Ltd. | No.134,WuKungRoad,NewTaipeilndustrialPark,WukuDistrict, NewTaipeiCity, Taiwan24803/37# % 7 % & 37+ 2 £ F % 7 1§ 134 85

SHRBAHEERF LR [ 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tW.SgS.Com

T Member of SGS Group



Report No.: ER/2014/90059
Issue Date: Oct. 06, 2014
Page: 15 of 30

FCC ID: RHHPANO7

Sie  ConductionRoom Phase: N Termnperature; 3 L
Limit: FCC Class B Conduction{QP) Powar:  ACTIHVEDHZ Humidey: G
Mode: Operation
Mobe:
Conducted Emission
Fiie -BO0SR Data 93 Dhate: 201425 Tire: TR 002
800 dfuy
\l\ FLEC Clads B Condection{0HF)
. I
| "‘-,T_\_\____ Iﬁ P Clapnd 1 Comdisstim[Av)
! { i The x ¥ I
-mi l || | | L
| t
] LA
'.,J'I i \ %\
| rwWMMMMM ﬂ
M\F"l“'w W"M,W
an
0.150 a5 {MHiz) 5 30,000
Reading  Cofmect  Measure- e
Mo, Bk Freq. Level Factor ment Lirmit  Ower
Mtz oy ] N R 6 Datactor  Commant
1 i 4578 B274 1558 OF
2 02220 2940 008 2018 274 218 AG
3 03380 4610 o.o7 4617 5825 4308 oP
4 03380 2950 o4a7 2857 4825 1968 AMG
5 03660 4560 007 4587 SBs8 12ge oP
& 03660 3000 047 3007 4850 1852 AVG
7 Q4100 4440 007 4447 5TES 1318 [» 23
B 04100 2840 007 2847  47TB5 1908 MG
g 10800 3820 0.10 3830 5600 1670 P
10 10800 26.80 Q.10 2590 4500 1910 AG
11 14260 5120 011 213 600 L] P
p ¥ 14260 4510 011 4521 A5 00 074 A
“Maximum data xOver limdl  Pover margin
File - Q0059\Data #3 Page: 1

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.

hT § R

transaction documents. This document cannot be reproduced except

c AR Rk WHREEL RS RS RSEERF0X -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or

AFLAREANPETHFT 0 AT MY -

appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

SGS Taiwan Ltd.
cARKPAERRF AP

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict,NewTaipeiCity, Taiwan24803/#7 #*
t (886-2) 2299-3279

-
7

f (886-2) 2298-0488 WWW.tw.sgs.com

Attention is drawn to the limitation of liability, indemnification and

REATAAFF T 1B 13450

Member of SGS Group



Report No.: ER/2014/90059
FCC ID: RHHPANO7 Issue Date: Oct. 06, 2014
Page: 16 of 30

7. Radiated Emission Test
7.1 Measurement Procedure

1.
2.
3.

4.

The EUT was placed on a turntable that is 0.8m above ground plane.
Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

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

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 1000MHz

<« 3m —>

Turntable

Imto4m

EUT

Spectrum [
Analyzer 0.8m

| 7
Ground Plane > Coaxial Cable

(B) Radiated Emission Test Set-UP Frequency Over 1 GHz

Turntable N
EUT

Spectrum

Ground Plane Coaxial Cable
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7.3 Measurement Equipment Used:

Report No.: ER/2014/90059
Issue Date: Oct. 06, 2014
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966 Chamber
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.

EMI Test Receiver R&S ESCI7 100760 05/26/2014 | 05/25/2015
Spectrum Analyzer Agilent E4446A | MY51100003 | 05/19/2014 | 05/18/2015
EXA Spectrum Analyzer Agilent N9010A MY50420195 | 01/20/2014 | 01/19/2015
Spectrum Analyzer R&S FSV-30 101398 10/22/2013 | 10/21/2014
Loop Antenna ETS.LINDGREN 6502 00148045 07/03/2014 | 07/02/2015
Bilog Antenna SCHWAZBECK | VULB9168 378 01/02/2014 | 01/01/2015
Horn antenna ETS.LINDGREN 3117 123995 05/19/2014 | 05/18/2015
Horn Antenna Schwarzbeck BBHA9170 184 01/23/2014 | 01/22/2015
Pre-Amplifier Agilent 8447D 2944A07676 | 01/03/2014 | 01/02/2015
Pre-Amplifier Agilent 8449B 3008A00578 | 01/03/2014 | 01/02/2015
Pre-Amplifier EMC g‘g:;“me”ts EMC184045 | 980135 | 01/24/2014 | 01/23/2015
Filter 2400-2483.5 MHz EWT EWT-14-0166 M2 02/27/2014 | 02/26/2015
Attenuator Mini-Circuit BW-S10W2+ 004 02/27/2014 | 02/26/2015

Turn Table HD DT420 N/A N.C.R N.C.R

Antenna Tower HD MA240-N 240/657 N.C.R N.C.R

Controller HD HD100 N/A N.C.R N.C.R
Low Loss Cable Huber Suhner 966_Rx 9 01/03/2014 | 01/02/2015
3m Site NSA SGS 966 chamber N/A 07/15/2014 | 07/14/2015
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7.4 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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7.5 Measurement Result
Radiated Spurious Emission Measurement Result (MAIN)

Operation Band : Test Date :2014-09-26
Fundamental Frequency :908.4 MHz Temp./Humi. :21deg C/54RH
Operation Mode :MAIN LOW Engineer :Tin

EUT Pol. :E2 Plane Measurement Antenna Pol. ‘VERTICAL

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.

Level (dBuV/m)

120 FCC 15.240{300M) PK
110
1 FCC 15.240(900M)-QP
90
70 ;
50
30
10
Yste15 908.25 908.35 908.45 908.55 908.65
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/H/EIS  PKIQP/AV dBuv dB dBuvV/m  dBpvV/m dB
908.40 F Peak 94.00 -0.54 93.46 114.00 -20.54
908.40 F QP 65.76 -0.54 65.22 94.00 -28.78

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 Band : Test Date :2014-09-26
Fundamental Frequency :908.4 MHz Temp./Humi. :21deg C/54RH
Operation Mode :MAIN LOW Engineer :Tin

EUT Pol. :E2 Plane Measurement Antenna Pol. ‘HORIZONTAL

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.

Level {dBuVim)

120 FCC 15.245{000M)-PK
110
] FCC 15.243{900M)-QP
90
70
50
30
10
Ysoz15 908.25 90835 908.45 908.55 902.65
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/H/E/S  PK/QP/AV dBpv dB dBuvV/m dBuV/m dB
908.40 F Peak 97.07 -0.54 96.53 114.00 -17.47
908.40 F QP 67.17 -0.54 66.63 94.00 -27.37
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Operation Band : Test Date :2014-09-26
Fundamental Frequency :916 MHz Temp./Humi. :21deg C/54RH
Operation Mode :MAIN HIGH Engineer :Tin

EUT Pol. :E2 Plane Measurement Antenna Pol. ‘HORIZONTAL

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.

Level (dBuVim)

120 FCC 15.245(300M) PR
110
1 FCC 15.240{900M)-QP
90
70 4
50
30
10
Y5575 915.85 915.95 316.05 916.15 316.25
Frequency (MHz)
Freqg. Note Detector Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/H/EIS PK/QP/AV dBuv dB dBuv/m  dBuV/m dB
916.00 F Peak 94.93 -0.33 94.60 114.00 -19.40
916.00 F QP 66.13 -0.33 65.80 94.00 -28.20
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Operation Band : Test Date :2014-09-26
Fundamental Frequency :916 MHz Temp./Humi. :21deg C/54RH
Operation Mode :MAIN HIGH Engineer :Tin

EUT Pol. :E2 Plane Measurement Antenna Pol. ‘HORIZONTAL

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.

Level (dBuVim)

120 FCC 15.245(300M) PR
110
1 FCC 15.240{900M)-QP
90
70
50
30
10
Y5575 915.85 915.95 316.05 916.15 316.25
Frequency (MHz)
Freqg. Note Detector Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/H/EIS PK/QP/AV dBuv dB dBuv/m  dBuV/m dB
916.00 F Peak 97.65 -0.33 97.32 114.00 -16.68
916.00 F QP 67.58 -0.33 67.25 94.00 -26.75

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 Emission:
(Unwanted Emissions into Restricted Frequency Bands):

Operation Band : Test Date :2014-09-26
Fundamental Frequency :908.4 MHz Temp./Humi. :21 deg_C /60 RH
Operation Mode :Band Edge LOW Engineer :Tin

EUT Pol. :E2 Plane Measurement Antenna Pol. 'VERTICAL

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.

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

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz F/H/E/S PK/QP/AV dBuv dB dBuV/m  dBpVv/m dB

902.00 E QP 11.05 -0.78 10.27 46.00 -35.73
Operation Band : Test Date :2014-09-26
Fundamental Frequency :908.4 MHz Temp./Humi. :21deg C/60RH
Operation Mode :Band Edge LOW Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. ‘HORIZONTAL

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.

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

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBpv dB dBuvV/m  dBpV/m dB
902.00 E QP 13.56 -0.78 12.78 46.00 -33.22

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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Operation Band : Test Date :2014-09-26
Fundamental Frequency 1916 MHz Temp./Humi. :21deg_ C/60RH
Operation Mode :Band Edge HIGH Engineer :Tin

EUT Pol. :E2 Plane Measurement Antenna Pol. ‘VERTICAL

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.

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

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz F/H/E/S PK/QP/AV dBuVv dB dBuvV/m  dBuV/m dB

928.00 E QP 16.98 -0.10 16.88 46.00 -29.12
Operation Band : Test Date :2014-09-26
Fundamental Frequency 916 MHz Temp./Humi. 21 deg_C /60 RH
Operation Mode :Band Edge HIGH Engineer :Tin
EUT Pol. :E2 Plane Measurement Antenna Pol. ‘HORIZONTAL

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.

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

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuV/m  dBuV/m dB
928.00 E QP 19.33 -0.10 19.23 46.00 -26.77

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 Band : Test Date :2014-09-26
Fundamental Frequency :908.4 MHz Temp./Humi. :21deg C/60RH
Operation Mode :TX LOW Engineer :Tin

EUT Pol. :E2 Plane Measurement Antenna Pol. ‘VERTICAL

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 Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin

MHz F/H/E/IS PK/QP/AV dBuv dB dBuvV/m dBuV/m dB

42.61 S Peak 43.13 -13.35 29.78 40.00 -10.22
588.72 S Peak 34.50 -5.00 29.50 46.00 -16.50
620.73 S Peak 36.48 -5.94 30.54 46.00 -15.46
652.74 S Peak 37.27 -4.62 32.65 46.00 -13.35
684.75 S Peak 36.20 -3.63 32.57 46.00 -13.43
748.77 S Peak 34.99 -2.54 32.45 46.00 -13.55
1816.80 H Average 52.07 -0.33 51.74 54.00 -2.26
1816.80 H Peak 53.26 -0.33 52.93 74.00 -21.07
2725.20 H ---
3633.60 H ---
4542.00 H -
5450.40 H ---
6358.80 H ---
7267.20 H ---
8175.60 H ---
9084.00 H ---

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 Band : Test Date :2014-09-26
Fundamental Frequency :908.4 MHz Temp./Humi. :21deg_ C/60RH
Operation Mode “TX LOW Engineer :Tin

EUT Pol. :E2 Plane Measurement Antenna Pol. ‘HORIZONTAL

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 Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/HIE/S PKI/QP/AV dBpv dB dBuV/m  dBuv/m dB
35.82 S Peak 31.16 -13.81 17.35 40.00 -22.65
278.32 S Peak 26.53 -11.70 14.83 46.00 -31.17
432.55 S Peak 27.63 -8.79 18.84 46.00 -27.16
556.71 S Peak 28.28 -6.73 21.55 46.00 -24.45
740.04 S Peak 27.09 -2.95 24.14 46.00 -21.86
976.72 S Peak 28.10 0.26 28.36 54.00 -25.64
1816.80 H Average 47.63 -0.33 47.30 54.00 -6.70
1816.80 H Peak 49.20 -0.33 48.87 74.00 -25.13
2725.20 H
3633.60 H
4542.00 H
5450.40 H
6358.80 H ---
7267.20 H ---
8175.60 H ---
9084.00 H ---

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 Band : Test Date :2014-09-26
Fundamental Frequency :916.0 MHz Temp./Humi. :21deg C/60RH
Operation Mode ‘TX HIGH Engineer :Tin

EUT Pol. :E2 Plane Measurement Antenna Pol. ‘VERTICAL

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 Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/H/E/IS PK/QP/AV dBuv dB dBuvV/m  dBuvV/m dB
42.61 S Peak 43.02 -13.35 29.67 40.00 -10.33
588.72 S Peak 34.50 -5.00 29.50 46.00 -16.50
620.73 S Peak 34.79 -5.94 28.85 46.00 -17.15
652.74 S Peak 36.17 -4.62 31.55 46.00 -14.45
684.75 S Peak 35.27 -3.63 31.64 46.00 -14.36
748.77 S Peak 34.35 -2.54 31.81 46.00 -14.19
1832.00 H Average 52.01 -0.20 51.81 54.00 -2.19
1832.00 H Peak 53.02 -0.20 52.82 74.00 -21.18
2748.00 H ---
3664.00 H -
4580.00 H ---
5496.00 H ---
6412.00 H ---
7328.00 H ---
8244.00 H ---
9160.00 H ---

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 Band : Test Date :2014-09-26
Fundamental Frequency :916.0 MHz Temp./Humi. :21deg C/60RH
Operation Mode ‘TX HIGH Engineer :Tin

EUT Pol. :E2 Plane Measurement Antenna Pol. ‘HORIZONTAL

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 Spectrum Factor Actual Limit Safe
Mode Reading Level FS @3m Margin
MHz F/H/E/IS PK/QP/AV dBuv dB dBuvV/m  dBuvV/m dB
36.79 S Peak 32.30 -13.75 18.55 40.00 -21.45
286.08 S Peak 29.51 -11.51 18.00 46.00 -28.00
444,19 S Peak 27.01 -8.45 18.56 46.00 -27.44
524.70 S Peak 29.74 -7.34 22.40 46.00 -23.60
758.47 S Peak 27.46 -2.52 24.94 46.00 -21.06
979.63 S Peak 27.02 0.22 27.24 54.00 -26.76
1832.00 H Average 47.43 -0.20 47.23 54.00 -6.77
1832.00 H Peak 49.36 -0.20 49.16 74.00 -24.84
2748.00 H ---
3664.00 H ---
4580.00 H ---
5496.00 H ---
6412.00 H ---
7328.00 H ---
8244.00 H ---
9160.00 H ---

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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8. 20 dB Band Width Measurement
8.1 Measurement Procedure

1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Set ETU normal operating mode.

3. Set SPA Center Frequency = fundamental frequency, RBW = 100kHz, VBW = 300kHz, Span
=5MHz.

4. Set SPA Max hold. Mark peak, -20dB.

8.2 Test SET-UP (Block Diagram of Configuration)
Refer to 7.2 Radiated Emission Measurement.

8.3 Measurement Equipment Used:
Refer to 4.2 Radiated Emission Measurement.

8.4 Measurement Results:
908.4 MHz = 269.334 MHz
916.0 MHz = 274.413 MHz
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 Band Width test Plot (908.4MH?z)
- Agilent Freq/Channel

Ch Freq 985.4 MHz Trig Free gla%ej‘@t[%r@gmg

Occupied Bandwidth

Start Freq
905.900008 MHz

Stop Freq
916.900008 MHz

CF Step
SEE.00RREAE kH=
Auto Man

Freq Offset
B.A0BAEA0G Hz

. - . Signal Track
Occupied Bandwidth Occ BH % Pur A Or Off

227.3183 kHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2005 Agilent Technologies

20dB Band Width test Plot (916.0MHz)
% Agilent L Freq/Channel

Center Freq

Ch Freq 916 MHz Trig Free | o1 c apnape MHz

Dccupied Bandwidth

Start Freq
913.5008868 MHz

Stop Freq
915.5008868 MHz

CF Step
SR BEAREE kHz
Auto Man

Freq Offset
Q.AAEBEREE Hz

#W/BH

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On Off

232.8742 kHz % dB

Transmit Freq Error :
% dB Bandwidth :

Copyright 2008-2005 Agilent Technologies
~ End of Report ~
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