Silver Spring Networks Report No: 13PRO009 Rev 1
FCCID: OWS-NIC714
IC: 5975A-NIC714 Model No.: NIC414

EMISSIONS TEST REPORT FOR A LOW POWER TRANSMITTER
I. GENERAL INFORMATION

Requirement: FCC
Test Requirements: FCC Part 15

Applicant: Silver Spring Networks
575 Broadway Street
Redwood City, CA 94063

FCC ID: OWS-NIC714
IC: 5975A-NIC714
Model No.: NIC414

II. DESCRIPTION OF EQUIPMENT UNDER TEST (EUT)

The Silver Spring Networks (SSN) model NIC414 is a radio module for electric power
meter communications use. The board incorporates a 900 MHz frequency hopping mesh
network radio and a 2.4GHz 802.15.4 Zigbee Home Area Network (HAN radio. The
internal antenna gain has changed, and the front end has been replaced with a new RFMD
front end module (FEM).

III. TEST DATES AND TEST LOCATION
Testing was performed on various dates between April and July 2013.
2.4 GHz radiated band edge emissions:

Compliance Certification Services

47173 Benicia Street
Fremont, CA 94538

Radiated emissions:
BACL Laboratories
1274 Anvilwood Ave.
Sunnyvale, CA 94089

Antenna port conducted tests were performed at Silver Spring Networks.

o LN T .

T.N. Cokenias 2 August 2013
EMC Consultant/Agent for Silver Spring Networks
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Silver Spring Networks Report No: 13PRO009 Rev 1
FCCID: OWS-NIC714
IC: 5975A-NIC714 Model No.: NIC414

15.203 Antenna connector requirement

The EUT uses a custom permanently attached integral antenna, a special sheet metal
antenna manufactured by Silver Spring Networks for electric meters. There is also an
optional external antenna that can be used with this radio.

Antenna description Mfr. Model No. Gain

Built-in sheet metal electric SSN n/a 1.2 dBi at 915 MHz

meter 5.6 dBi at 2.4 GHz

External monopole antenna SSN 3 dBiat915 MHz

(omni) 3.6 dBiat 2.4 GHz
TEST PROCEDURES

All tests were performed in accordance with the applicable procedures called out in the
following documents, unless otherwise noted:

FCC 47CFR15

RSS-210 Issue 8: Low power license exempt radio frequency devices (December 2010)
RSS-212: Test Facilities and Test Methods for Radio Equipment

ANSI C63.4 — 2003, American National Standard for Methods of Measurement of Radio-

Noise Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of
9 kHz to 40 GHz.
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Silver Spring Networks
FCCID: OWS-NIC714
IC: 5975A-NIC714

Report No: 13PRO009 Rev 1

Model No.: NIC414

Test Equipment
Compliance Certification Services:
TestEquipmentList
Description Manufacturer Model Asset Cal Date Cal Due
Spectrum Analyzer, 44 GHz Agient / HP E4446A C00986 4/1/2013 4/1/2014
Antenna, Homn, 18 GHz ETS 3117 C01022 | 2/21/2013 2/21/2014
Preamplifier, 26.5 GHz Agient / HP 8449B C01052 | 10/22/2012 | 10/22/2013
BACL
Manufacturer Description Model No. Serial No. Calibration Due
Agilent Spectrum Analyzer E4440A MY44303352 2013-05-10
Sunoclosr‘;ence System Controller SC99V 122303-1 N/R
Sunoclosr‘;ence Combination Antenna JB3 A0020106-3 2013-06-29
EMCO Horn antenna 3115 9511-4627 2013-10-03
ARA Horn antenna ARH-4223-02 10555-02 2013-06-14
Hewlett Packard Pre amplifier 8447D 2944A06639 2013-06-09
Wisewave Pre amplifier AILN-22093530-01 12263-01 2013-06-13
Mini-Circuits Pre Amplifier ZVA-183-S 570400946 2013-05-09
Silver Spring Networks
Equipment Mfr Model Serial No. Cal Due
Spectrum analyzer Agilent E4405B MY45113391 01/23/14
Spectrum analyzer Agilent NO9030A MY48030147 01/23/14
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Silver Spring Networks Report No: 13PRO009 Rev 1
FCCID: OWS-NIC714
IC: 5975A-NIC714 Model No.: NIC414

Test Set-up Diagram

laptop
Serial cable
EUT
DC Supply
(+4 Volts) 120VAC
Support Equipment
Equipment Mfr Model Asset No.
DC Power Supply Agilent E3610A 2844
Laptop PC Dell PPOIL TW-0791UH1280-
0C9-6558

AC/DC adapter CUI Inc. DSA-60W-20 2607HB
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Silver Spring Networks Report No: 13PRO009 Rev 1
FCCID: OWS-NIC714
IC: 5975A-NIC714 Model No.: NIC414

2.4 GHz HAN

Radio Emissions
Test Results
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Silver Spring Networks Report No: 13PRO009 Rev 1
FCCID: OWS-NIC714
IC: 5975A-NIC714 Model No.: NIC414

TEST RESULTS

Radiated Test Set-up, 30-25 GHz

Bilog or Horn Antenna
1-4m

preamplifier

— [ ]

Fig. 1

Test Procedures

Radiated emissions generated by the transmitter portion of the EUT were measured.

1. The EUT was placed on a wooden table resting on a turntable on the test site.

The search antenna was placed 3m from the EUT. The EUT antenna was mounted in the

with the EUT TX antenna pointed directly to the search antenna.

2. The turntable was slowly rotated to locate the direction of maximum emission at each
emission falling in the restricted bands of 15.205.

3. Emissions were investigated to the 10" harmonic of the fundamental.
4. Once maximum direction was determined, the search antenna was raised and

lowered in both vertical and horizontal polarizations. The maximum readings so
obtained are recorded in the data listed below.

Test Results: Worst-case results are presented. Refer to data sheets below. Restricted
band emissions meet 54 dBuV/m. Other undesired emissions from the transmitter meet
the -20 dBc requirement in 15.247(d).
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Silver Spring Networks
FCCID: OWS-NIC714
IC: 5975A-NIC714

15.205 Restricted Frequency Bands

Report No: 13PRO009 Rev 1

Model No.: NIC414

MHz MHz MHz GHz

0.090 -0.110 1642 -16.423 3999 -410 4.5-5.15
0.495 - 0.505 (1) 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
4.17725 -4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
4.20725 - 4.20775 73 -74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8-75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 -1722.2 13.25-134
6.31175 -6.31225 123 -138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.52525 2655 - 2900 22.01-23.12
8.41425 - 8.41475 156.7 - 156.9 3260 - 3267 23.6-24.0
12.29-12.293 162.0125 - 167.17 3332 -3339 31.2-31.8
12.51975 - 12.52025 167.72 -173.2 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 240 - 285 3600 - 4400

13.36 -13.41 322-3354

15.209 General Field Strength Limits

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (Meters)

0.009 - 0.490 2400/F(kHz) 300

0.490 - 1.705 24000/F (kHz) 30

1.705 - 30.0 30 30

30 - 88 100 ** 3

88 -216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3
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Silver Spring Networks
FCCID: OWS-NIC714
IC: 5975A-NIC714

2.4 GHz HAN Radiated Spurious

Internal antenna

Bay Area Compliancd

Company Name: Silver Spring Networks
Product Type: Board

Project Number:T1304111

Tester: Wei Sun

Date: 2013-04-11

FCC 15C in_5 M Chamber 2 at 3 meters distance

Report No: 13PRO009 Rev 1

Model No.: NIC414

Horn antenna: EMCO 3115

Amplifier:mini circuit 570400946, HP 8447D SN:2944a06039

Spectrum Analyzer: MY44303352

cable: SPS-2303-3840-SPS 32 feet, chamber 3 below 1 Ghz cable

Bilog Antenna: Sunol Jb4 a020106-3

Frequency S.A. Azimuth Cable Pre-Amp. Cord.
(MHz) Reading (degrees) Test Antenna Loss (dB) Reading FCC 15.247
(dBpV) Height Polarity Factor (dB) (dBuV/m) Limit Margin
(cm) (HIV) (dB/m) (dBpV/m) (dB) Comments
Low channel 2405 MHz measured at 3 meters DSSS Modulation Internal Antenna, MAC: 0013500200A6FF39 Part Number: 174-0396 REV 07
4810 3431 158 100 H 33.1 4.56 27.78 44.19 74 -29.81 Peak
4810 21.05 158 100 H 33.1 4.56 27.78 30.93 54 -23.07 Ave
4810 36 255 100 \Y 33.1 4.56 27.78 45.88 74 -28.12 Peak
4810 23.24 255 100 \Y 33.1 4.56 27.78 33.12 54 -20.88 Ave
7215 30 0 100 H 35.89 5.49 27.59 43.79 43.79 Peak
7215 20 0 100 H 35.89 5.49 27.59 33.79 33.79 Ave
7215 30 0 100 A 35.89 549 27.59 43.79 43.79 Peak
7215 20 0 100 A 35.89 5.49 27.59 33.79 33.79 Ave
9620 30 0 100 H 37.95 6.54 27.02 47.47 47.47 Peak
9620 20 0 100 H 37.95 6.54 27.02 37.47 37.47 Ave
9620 30 0 100 A 37.95 6.54 27.02 47.47 47.47 Peak
9620 20 0 100 A 37.95 6.54 27.02 37.47 37.47 Ave
12025 30 0 100 H 39.29 7.78 26.99 50.08 74 -23.92 Peak
12025 20 0 100 H 39.29 7.78 26.99 40.08 54 -13.92 Ave
12025 30 0 100 A 39.29 7.78 26.99 50.08 74 -23.92 Peak
12025 20 0 100 A 39.29 7.78 26.99 40.08 54 -13.92 Ave
14430 30 0 100 H 42.56 8.02 25.99 54.59 54.59 Peak
14430 20 0 100 H 42.56 8.02 25.99 44.59 44.59 Ave
14430 30 0 100 A 42.56 8.02 25.99 54.59 54.59 Peak
14430 20 0 100 A 42.56 8.02 25.99 44.59 44.59 Ave
16835 30 0 100 H 40.46 8.64 26.11 52.99 52.99 Peak
16835 20 0 100 H 40.46 8.64 26.11 42.99 42.99 Ave
16835 30 0 100 A 40.46 8.64 26.11 52.99 52.99 Peak
16835 20 0 100 v 40.46 8.64 26.11 42.99 42.99 Ave
Middle channel 2440 MHz measured at 3 meters DSSS Modulation Internal Antenna, MAC: 0013500200A6FF39 Part Numb. 0396 REV 07
4880 34.38 163 100 H 33.27 4.54 27.67 44.52 74 -29.48 Peak
4880 21.66 163 100 H 33.27 4.54 27.67 31.8 54 -22.2 Ave
4880 36.55 294 100 A 33.27 4.54 27.67 46.69 74 -27.31 Peak
4880 24.5 294 100 A 33.27 4.54 27.67 34.64 54 -19.36 Ave
7320 30 0 100 H 35.89 5.57 27.51 43.95 74 -30.05 Peak
7320 20 0 100 H 35.89 5.57 27.51 33.95 54 -20.05 Ave
7320 30 0 100 A 35.89 5.57 27.51 43.95 74 -30.05 Peak
7320 20 0 100 A 35.89 5.57 27.51 33.95 54 -20.05 Ave
9760 30 0 100 H 38.25 6.62 26.98 47.89 47.89 Peak
9760 20 0 100 H 38.25 6.62 26.98 37.89 37.89 Ave
9760 30 0 100 A 38.25 6.62 26.98 47.89 47.89 Peak
9760 20 0 100 A 38.25 6.62 26.98 37.89 37.89 Ave
12200 30 0 100 H 38.99 7.89 26.99 49.89 74 -24.11 Peak
12200 20 0 100 H 38.99 7.89 26.99 39.89 54 -14.11 Ave
12200 30 0 100 A 38.99 7.89 26.99 49.89 74 -24.11 Peak
12200 20 0 100 A 38.99 7.89 26.99 39.89 54 -14.11 Ave
14640 30 0 100 H 42.73 8.08 25.93 54.88 54.88 Peak
14640 20 0 100 H 42.73 8.08 25.93 44.88 44.88 Ave
14640 30 0 100 A 42.73 8.08 25.93 54.88 54.88 Peak
14640 20 0 100 A 42.73 8.08 25.93 44.88 44.88 Ave
17080 30 0 100 H 41.89 8.62 25.98 54.53 54.53 Peak
17080 20 0 100 H 41.89 8.62 25.98 44.53 44.53 Ave
17080 30 0 100 \Y 41.89 8.62 25.98 54.53 54.53 Peak
17080 20 0 100 v 41.89 8.62 25.98 44.53 44.53 Ave
High channel 2480 MHz measured at 3 meters DSSS Modulation Internal Antenna, MAC: 0013500200A6FF39 Part Number: 174-0396 REV 07

9920 20 0 100 H 38.46 6.67 27.01 38.12 38.12 Ave
9920 30 0 100 \Y 38.46 6.67 27.01 48.12 48.12 Peak
9920 20 0 100 \Y 38.46 6.67 27.01 38.12 38.12 Ave
12400 30 0 100 H 38.79 8.02 26.92 49.89 74 -24.11 Peak
12400 20 0 100 H 38.79 8.02 26.92 39.89 54 -14.11 Ave
12400 30 0 100 \Y 38.79 8.02 26.92 49.89 74 -24.11 Peak
12400 20 0 100 \Y 38.79 8.02 26.92 39.89 54 -14.11 Ave
14880 30 0 100 H 41.59 8.37 26.06 539 539 Peak
14880 20 0 100 H 41.59 8.37 26.06 43.9 43.9 Ave
14880 30 0 100 \Y 41.59 8.37 26.06 539 539 Peak
14880 20 0 100 v 41.59 8.37 26.06 43.9 43.9 Ave
17360 30 0 100 H 45.3 8.66 25.86 58.1 58.1 Peak
17360 20 0 100 H 45.3 8.66 25.86 48.1 48.1 Ave
17360 30 0 100 \Y 45.3 8.66 25.86 58.1 58.1 Peak
17360 20 0 100 v 45.3 8.66 25.86 48.1 48.1 Ave
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Silver Spring Networks
FCCID: OWS-NIC714
IC: 5975A-NIC714

External antenna

Bay Area Compliance

Company Name: Silver Spring Networks
Product Type: Board

Project Number:T1304111

Tester: Wei Sun

Date: 2013-04-11

FCC 15 Cin 5 M Chamber 2 at 3 meters distance

Report No: 13PRO009 Rev 1

Model No.: NIC414

Horn antenna: EMCO 3115

Amplifier:mini circuit 570400946, HP 8447D SN:2944a06039
Spectrum Analyzer: MY44303352

cable: SPS-2303-3840-SPS 32 feet, chamber 3 below 1 Ghz cable
Bilog Antenna: Sunol Jb4 a020106-3

Frequency S.A. Azimuth Cable Pre-Amp. Cord.
(MHz) Reading (degrees) Test Antenna Loss (dB) Reading FCC 15.247
(dBuV) Height Polarity Factor (dB) (dBuV/m) Limit Margin
(cm) (H/V) dB/m) dBuV/m) (dB) Comments __[[Power setting
Low channel 2405 MHz measured at 3 meter: odulation Exernal Antenna, MAC: 0013500200A6FF39 Part Number: 174-0396 REV 07
4810 36.64 256 100 H 33.1 4.56 27.78 46.52 74 -27.48 Peak 112=12
4810 24.38 256 100 H 33.1 4.56 27.78 34.26 54 -19.74 Ave 112=12
4810 36.8 318 100 \ 33.1 4.56 27.78 46.68 74 -27.32 Peak 112=12
4810 24.05 318 100 \ 33.1 4.56 27.78 33.93 54 -20.07 Ave 112=12
12025 30 0 100 H 39.29 7.78 26.99 50.08 74 -23.92 Peak 112=12
12025 20 0 100 H 39.29 7.78 26.99 40.08 54 -13.92 Ave 112=12
12025 30 0 100 \ 39.29 7.78 26.99 50.08 74 -23.92 Peak 112=12
12025 20 0 100 \ 39.29 7.78 26.99 40.08 54 -13.92 Ave 112=12
Middle channel 2440 MHz measured at 3 meters GFSK Modulation External Antenna, 250 kbps data rate MAC: 0013500200A6FF39 Part Number: 174-0396 REV 07
4880 37.05 297 100 H 33.27 4.54 27.67 47.19 74 -26.81 Peak 112=15
4880 30.57 297 100 H 33.27 4.54 27.67 40.71 54 -13.29 Ave 112=15
4880 38.58 61 100 v 33.27 4.54 27.67 48.72 74 -25.28 Peak 112=15
4880 34.13 61 100 \Y 33.27 4.54 27.67 44.27 54 -9.73 Ave 112=15
7320 36.55 314 100 H 35.89 5.57 27.51 50.5 74 -23.5 Peak 112=15
7320 30.08 314 100 H 35.89 5.57 27.51 44.03 54 -9.97 Ave 112=15
7320 38.44 309 113 v 35.89 5.57 27.51 52.39 74 -21.61 Peak 112=15
7320 33.8 309 113 v 35.89 5.57 27.51 47.75 54 -6.25 Ave 112=15
12200 30 0 100 H 38.99 7.89 26.99 49.89 74 -24.11 Peak 112=15
12200 20 0 100 H 38.99 7.89 26.99 39.89 54 -14.11 Ave 112=15
12200 30 0 100 v 38.99 7.89 26.99 49.89 74 -24.11 Peak 112=15
12200 20 0 100 A\ 38.99 7.89 26.99 39.89 54 -14.11 Ave 112=15
High channel 2480 MHz measured at 3 meters DSSS Modulation Exernal Antenna. M 013500200A6FF39 Part Number: 174-0396 REV 07
4960 30 0 100 H 4.52 27.7 40.33 74 -33.67 Peak 112=3
4960 20 0 100 H 4.52 27.7 30.33 54 -23.67 Ave 112=3
4960 30 0 100 v 4.52 27.7 40.33 74 -33.67 Peak 112=3
4960 20 0 100 A% 4.52 27.7 30.33 54 -23.67 Ave 112=3
12400 30 0 100 H 7.97 26.92 49.84 74 -24.16 Peak 112=3
12400 20 0 100 H 7.97 26.92 39.84 54 -14.16 Ave 112=3
12400 30 0 100 v 7.97 26.92 49.84 74 -24.16 Peak 112=3
12400 20 0 100 v 7.97 26.92 39.84 54 -14.16 Ave 112=3
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Silver Spring Networks Report No: 13PRO009 Rev 1
FCCID: OWS-NIC714
IC: 5975A-NIC714 Model No.: NIC414

Radiated Band edge Emissions — Internal antenna
Worst case, Low channel, Peak

W Agilent 10:57:08 Apr 22,2013 R T |Fre§fChanneI |

Mkr1 2.390 00 GHz

Ref 100 dBy Atten 10 dB 62.99 dByv || _ Center Freq
2.35000000 GHz
#Peak
Log
10 Start Freq
dB/ 2.31000000 GHz
Offst | |
9.4
dB Stop Freq
4| 2.39000000 GHz
|DI e
74.0 |
dpr reeibgih A datfh bt ddri Aok uf&‘vvrhﬂ v "r"ll'wk ST 'r“-"*""ﬂ‘h'ﬂ CF Step
: ‘ £.00000000 MHz
#PAVg Auto m
Vi 2 Freq Offset
53 FC 000000000 Hz
=(f): .
FTun Signal Track
Swp On Off
Start 2.310 00 GHz Stop 2.390 00 GHz
|¥Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
Copyright 2000-2012 Agilent Technologies |

Worst case, Low channel, Ave

i Agilent 10:55:50 Apr 22,2013 R T |Fre§fChanneI |

Mkr1 2.389 20 GHz

Ref 100 dByY Atten 10 dB 52.939 dByY Center Freq

vy 2.35000000 GHz

Log

10 Start Freq

dB/ 2.31000000 GHz

Offst |

9.4

dB Stop Freq

2.39000000 GHz

]

54.0 1

dBpy — CF Step
— = 8.00000000 MHz

#P Avg AN I Auto Man|

100 JENSREDIU IR NPINISON BRI I, & ety

W1 52 Freq Offset

53 FS 000000000 Hz

=(f): .

FTun Signal Track

Swp On Off

Start 2.310 00 GHz Stop 2.390 00 GHz

|¥Res BW 1 MHz #VBWY 100 kHz Sweep 2 ms (601 pts)

Copyright 2000-2012 Agilent Technologies |
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Silver Spring Networks Report No: 13PRO009 Rev 1
FCCID: OWS-NIC714
IC: 5975A-NIC714 Model No.: NIC414

Radiated Band edge Emissions — Internal antenna
Worst case, High channel, Peak

G Agilent 11:09.07 Apr22, 2013 R T [FregiChannel |
Mkr1 2.483 582 5 GHz
Ref 100 dBy:v Atten 10 dB 57.04 dByy || _ Center Freq
P eak 2.49175000 GHz
Log
10 Start Freq
dB/ 2.48350000 GHz
Offst
9.4
dB Stop Freq
2.50000000 GHz
DI 1
740 9
dBuY | CF Step
H 0 Y R NPTV R Y TP I g i Voot i
g LR S A ) ik i L R e M AL T O LS L LI ) e L 1.65000000 MHz
#pAVg Auto M
V1 82 Freq Offset
s3 FC 0.00000000 Hz
=(f): 4
FTun Signal Track
SWp On m
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
I‘: opyright 2000-2012 Agilent Technologies I
Worst case, High channel, Ave
i Agilent 11:10:10 Apr 22, 2013 R T [Freg/Channel
Mkr1 2.483 500 0 GHz
Ref 100 dByv Atten 10 dB 49.356 dByY Center Freq
v 2.49175000 GHz
Log
10 Start Freq
dB/ 2.43350000 GHz
Offst
9.4
dB Stop Freq
. 2.50000000 GHz
54.0
dByY CF Step
- 1.65000000 MHz
#PAvg [ . Auto Man|
100 i M USSPV IS FPUUUN OURION N R A
W1 52 Freq Offset
53 FS 0.00000000 Hz
=(f): 4
FTun Signal Track
Swp On Off
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #VBW 100 kHz Sweep 1 ms (601 pts)
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Silver Spring Networks
FCCID: OWS-NIC714
IC: 5975A-NIC714

Radiated Band edge Emissions — External antenna
Worst case, Low channel, Peak

Report No: 13PRO009 Rev 1

Model No.: NIC414

e Agilent 12:56:48 Apr 22, 2013 R T [Freq/Channel |
Mkr1 2.386 67 GHz
Ref 100 dBv/ Atten 10 dB 62.64 dBuyv || Center Freg
P eak 2.35000000 GHz
Log
10 Start Freq
dB/ 2.31000000 GHz
Offst
9.6
dB " Stop Freq
- .. | 9.l 239000000 GHz
74.0 N o ’j"‘w‘i LTS il
dBPV m f'w‘A e ety s bl Al s o ot "”J 1\"“ '\ jJ),;e‘ﬂ‘/" v CF Step
e R B §.00000000 MHz
#PAVg Auto M
V1 52 Freq Offset
S3 FC 0.00000000 Hz
=(f): .
FTun Signal Track
Swp On Off
Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)
|[ opyright 2000-2012 Agilent Technologies I
Worst case, Low channel, Ave
e Agilent 12:55:52 Apr 22,2013 R_ T |Freg/Channel
Mkr1 2.389 47 GHz
Ref 100 dBy/ Atten 10 dB 52.890 dByY Center Freq
vy 2.35000000 GHz
Loy
10 Start Freq
dB/ 2.31000000 GHz
Offst
9.6
dB Stop Freq
DI 2.39000000 GHz
54.0 2
dBpv X CF Step
T T §.00000000 MHz
#PAVg 4“\ ‘L—w\» “,,*,,.,wf"""‘ Auto m
100 oo SN "I IR PR o —
W1 52 Freq Offset
S3 FS 0.00000000 Hz
(f): .
FTun Signal Track
Swp On Off
Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 100 kHz Sweep 2 ms (601 pts)

Copyright 2000-2012 Agilent Technologies
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Silver Spring Networks Report No: 13PRO009 Rev 1
FCCID: OWS-NIC714
IC: 5975A-NIC714 Model No.: NIC414

Radiated Band edge Emissions — External antenna
Worst case, High channel, Peak

W Agilent 12:46:35 Apr22, 2013 R T |Freg/Channel
Mkr1 2.483 527 5 GHz
Ref 100 dByY Atten 10 dB 57.08 dByy || _ Center Freq
HPeak 2.49175000 GHz
Log |
10 Start Freq
dB/ 2.48350000 GHz
Offst
9.6
dB Stop Freq
ol 2.50000000 GHz
740 ¢
dBpv | ‘ CF Step
bl | T 20 PR SO BTN L IR UL VIS P | LY W PPN U PEPR ey | TN
L] L P M A e et o ey e T P ey 1.65000000 MHz
#pAVg Auto M
V1 82 Freq Offset
s3 FC 0.00000000 Hz
=(f): i
FTun Signal Track
Swp On Off
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)
I[ opyright 2000-2012 Agilent Technologies
Worst case, High channel, Ave
i Agilent 12:47:25 Apr22, 2013 R T |Freg/Channel
Mkr1 2.483 500 0 GHz
Ref 100 dByY Atten 10 dB 50.046 dByY Center Freq
g 2.49175000 GHz
Log —
10 Start Freq
dB/ 2.48350000 GHz
Offst
9.6
dB Stop Freq
ol 2.50000000 GHz
54.0
dBpY CF Step
1.65000000 MHz
#PAVY | i Auto Man|
100 [Tt At Vit i o Pt A R A A A AL Y i A
W1 52 Freq Offset
S3 Fs 0.00000000 Hz
=(f): i
FTun Signal Track
Swp On Off
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #VBW 100 kHz Sweep 1 ms (601 pts)
I[ opyright 2000-2012 Agilent Technologies
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Silver Spring Networks Report No: 13PRO009 Rev 1

FCCID: OWS-NIC714
IC: 5975A-NIC714 Model No.: NIC414

Radiated Emissions 30-1000 MHz

Internal antenna and External antenna

All transmitter emissions were at least 20 dB below limits
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Silver Spring Networks Report No: 13PRO009 Rev 1
FCCID: OWS-NIC714
IC: 5975A-NIC714 Model No.: NIC414

RF Power Output
Test Requirement: FCC: 15.247(b)
IC: RSS-210 Sec. 6.2.2(0)(iv)

Test Setup

EUT Spectrum
Atten. Analyzer

Test Procedures

1.The EUT was configured on a test bench. RBW was set to a value higher than the 2.7
MHz 99% band width: RBW=3 MHz, VBW=5 MHz

2. The spectrum analyzer detector was set to PEAK and the highest value was recorded
using the analyzer PEAK SEARCH function.

Test Results

Refer to spectrum analyzer graphs. Reference level offset corrects for external
attenuation and cable loss.

Channel Frequency, MHz Output Power, dBm
Low 2405 21.98

Mid 2440 22.8

High-1 2475 22.932

High 2480 2.56

Note: High channel power is limited by restricted band emissions requirement at 2483.5-2500 MHz.
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Silver Spring Networks
FCCID: OWS-NIC714
IC: 5975A-NIC714

Peak Output Power LOW Channel

Agilent Spectrum Analyzer - Swept SA
RE 508 AC SENSE:INT|

tFast Gao Trig: Free Run
|FGainLow __Atten: 40 dB
Mkr1 850.0 p
Ref 41.07 dBm 21.980 dBm

Center 2.405000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 5.0 MHz Sweep 1.000 ms (1001 pts).

= sTATUS

Agilent Spectrum Analyzer - Swept SA

F 500 SENSEIINT] e R

PNO: Fast Gy Trig: Free Run
IFGain:Low ~__Atten: 40 dB in: 12, SEE
Mkr1 850.0 p Trace1
Ref 41.07 dBm 22.795 dBm

View/Blank
Trace On

Center 2.440000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 5.0 MHz Sweep 1.000 ms (1001 pts).

= sTATUS

o Trig:FreeRun
Atten: 30 dB

Ref 30.00 dBm

Center 2.475000000 GHz Span 0 Hz
iRes BW 3.0 MHz #VBW 5.0 MHz Sweep 4.800 ms (1001 pts)

= samos |
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Peak Output Power C

Agilent Spectrum Analyzer - Swept SA
RE 508 AC

H26 (HIGH Channel)

= TracelDet

A Pur
AvglHold:>100/100
G ; Select Trace |
Mkr1 850.0 us Trace 1
2.516 dBm

Ref 41.07 dBm

Center 2.480000000 GHz
Res BW 3.0 MHz

Span 0 Hz
Sweep 1.000 ms (1001 pts).

#VBW 5.0 MHz

Spurious Emissions, Conducted
Test Requirement: FCC: 15.247(d)

IC: RSS-210 Sec. 6.2.2(0)(el)

Test Setup

Report No: 13PRO009 Rev 1

Model No.: NIC414

EUT Atten.

Spectrum
Analyzer

Test Procedure

1. The EUT was configured on a test bench. The cable was connected between the EUT
antenna port and the spectrum analyzer input port.

Spectrum analyzer RES BW was set to 100 kHz. While the transmitter broadcast a steady
stream of digital data, the analyzer MAX HOLD function was used to capture the

envelope of the transmission.

Readings were taken out to 10fo.

Test Results

Refer to spectrum analyzer plots. Data shows out of band emissions are suppressed well
below the -20 dBc minimum required by the Rules.
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TX Spurious Emissions LOW Channel

4 giiest R T Freq/Channel

Cantaer Frag
125158880 GHz

StartFreg
SHABRRRED MHz

StopFreqg
Z5BRRRRED GHz

CF Step
ZAI7RRRED GHz
Hiitn Man

Freq Difset
i, I Hz

I"Sqmﬂ Traﬁ
Copyright 20 R 1
TX Spurious, MID Channel
4 Aot BT [Freq/Channel
e ContorFrog

125158883 GHz

StartFreq
JHAREBREY HHz

StopFreq

CF Step
ZAITARRRS GHz

Fredq Dffeet

T
mSlmﬂ raﬂt:ikF

TX Spurious, HIGH Channel

A Apiet R T Freg/Chanmel

Cantar Frag
125158883 GHz

StartFreqg
ZHARBRAEA HHz

Stop Freg
Z5 HRBBREA GHz

CF Step
ZAITRRREG GHz
Hutg Man

Fredq Offsat
KNI Hz

T
m&mﬂ raﬁ

Copyright Rgdant Tachnolegies
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Band Edge emissions, CH 25
CH 25, ats112=12

T Agilent Spectrum Analyzer - Swept SA
0, st o | C ALIGNAUTO
476400000000 GHz Avg Type: Log-Pwr

Input: RF T

.
IFGain:Low b 60 dB

Mkr2 2.476 40 GHz
Ref 30.00 dBm N -2.15 dBm

*

Start 2.45000 GHz Stop 2.50000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.80 ms (1001 pts)

MKR MODE| TRC SCL X v FUNCTION | FUNCTION WIDTH FUNCTION VALUE
il ﬁ 2.475 50 GHz 20.95 dBm I

2 1f 2.476 40 GHz 216dBm| |

2.48350 GHz 379dBm| [ ]

- 0

-

-

-

-

-

e

1 1 11 |

Msc sTATUS

Band Edge emissions, CH 26
CH 26, ats112=3

T Agilent Spectrum Analyzer - Swept SA

GNAUTO
Avg Type: Log-Pwr
Ext Gain: -13.60 dB

Mkr2 2.481 35 GHz
Ref 30.00 dBm -20.66 dBm

*

Start 2.45000 GHz Stop 2.50000 GHz
#Res BW 100 kHz Sweep 4.80 ms (1001 pts)

VKR MODE| TRC| SCL X Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE
2.479 50 GHz -0.01 dBm.
2.48135 GHz
2.48350 GHz 42,310 dBm
1

END OF REPORT
Report Revision History
Revision Revision Description Pages Revised by Date
No. Revised
- Original issue T. Cokenias 11 July 2013
1 Model number correction in header 2,3,15- T. Cokenias 2 August 2013
Update equipment list 19

Correction to antenna factors

Add Ch.25 power, Ch 25 and 26 spurious
Editorial corrections

Add model number cross reference Annex A | T. Cokenias
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ANNEX A

Model Number Difference Description

Descriptions of model numbers sold using this identifier are listed below. In the United
States the FCC does not track model numbers for certification purposes, however, there
are other regulatory domains that accept FCC certification reports and that do track
model numbers, so the model number descriptions are listed here for reference.

NIC 411-0301: 900 MHz FHSS NANI1, 2.4 GHz HAN, INT ANT

NIC 411-0302: 900 MHz FHSS NANI1, 2.4 GHz HAN, EXT ANT
NIC 411-0303: 900 MHz FHSS NANI1, 2.4 GHz HAN, INT/EXT ANT
NANI: 900 MHz FHSS

HAN: 2.4 GHz DSSS (Zigbee)
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