Silver Spring Networks Report No10PRO026 Rev 1
FCCID: OWS-IMU517
Model: IMU 200

EMISSIONS TEST REPORT FOR A LOW POWER TRANSMITTER

I. GENERAL INFORMATION

Requirement: FCC, Industry Canada
Test Requirements: FCC: Part 2, Part 15 IC: RSS-Gen, RSS-210,

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

FCC ID: OWS-IMUS517
IC: 5975A-IMUS517
Model No.: IMU 200

II. DESCRIPTION OF EQUIPMENT UNDER TEST (EUT)

The Silver Spring Networks (SSN) IMUS517 is a battery-operated radio module for gas
meter communications use. The board incorporates a 900 MHz FHSS radio.

III. TEST DATES AND TEST LOCATION

Testing was performed on 7 and 17 September 2010. Antenna port conducted and
radiated emissions tests were performed at:

Compliance Certification Services
47173 Benicia Street
Fremont, CA 94538

Hopping mode tests were performed at Silver Spring Networks on 27 September 2010.

40 AT .

T.N. Cokenias 24 February 2011
EMC Consultant/Agent for Silver Spring Networks
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Silver Spring Networks Report No10PRO026 Rev 1
FCCID: OWS-IMU517
Model: IMU 200

15.203 Antenna connector requirement

The EUT uses a custom permanently attached integral antenna,

Antenna description Mfr. Model Gain
No.
Built-in sheet metal SSN n/a 3 dBi at 902 MHz

electric meter

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 7: Low power license exempt radio frequency devices (July 2007)
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.

Tests were performed at three frequencies:

Channel 0 (LOW) — 902.3 MHz

Channel 43 (MID) -915.2 MHz
Channel 82 (HIGH) — 926.9 MHz
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Silver Spring Networks Report No10PRO026 Rev 1
FCCID: OWS-IMU517
Model: IMU 200

Test Equipment
Compliance Certification Services:
TEST EQUIPMENT LIST
Description Manufacturer Model Asset Number Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01179 08/18/11
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01011 07/12/11
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 01/06/11
Antenna, Horn, 18 GHz EMCO 3115 C00945 06/29/11
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 07/14/11
Power Meter Agilent / HP 437B N02778 08/11/12
Silver Spring Networks:
Equipment Mfr Model Asset No. Cal Due
Spectrum analyzer | Agilent CXA MY 49370322 03/07/2011
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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Model: IMU 200

FREQUENCY HOPPING SPREAD
SPECTRUM
RADIO EMISSIONS
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FCCID: OWS-IMU517
Model: IMU 200

TEST RESULTS
Radiated Test Set-up, 30 MHz-9.3 GHz

Bilog or Horn antenna 1-4m

3m
—>
:| EUT /F\
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-IMU517
Model: IMU 200

15.205 Restricted Frequency Bands

Report No10PRO026 Rev 1

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 7.25-7.75
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 9.3-95
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
(MH2) (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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Transmitter Radiated Emissions Above 1 GHz
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Silver Spring Networks Report No10PRO026 Rev 1
FCCID: OWS-IMU517
Model: IMU 200

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber
Test Engr: William Zhuang
Date: 09/07/10
Project #: 10U13413
Company: Silver Spring Networks (T. Cokenias)
Test Target: FCC 15.205
Mode Oper: TxOn
Model Name: Actaris IMU

f Measurement Frequency Amp Preamp Gain Average Field Strength Limit

Dist Distance to Antenna D Corr  Distance Correct to 3 meters Peak Field Strength Limit

Read Analyzer Reading Avg Average Field Strength @ 3 m Margin vs. Average Limit

AF Antenna Factor Peak Calculated Peak Field Strength Margin vs. Peak Limit

CL Cable Loss HPF High Pass Filter

f Dist Read AF CL Amp D Corr Fltr Corr. Limit Margin | Ant. Pol. Det. Notes
GHz (m) dBuvV dB/m dB dB dB dB | dBuV/m | dBuV/m dB V/IH P/AIQP

Low Ch. 902.3 MHz
2.707 3.0 52.8 29.1 4.1 -37.4 0.0 0.6 49.1 74.0 -24.9 \ P
2.707 3.0 50.8 29.1 4.1 -374 0.0 0.6 472 54.0 -6.8 \4 A
2.707 3.0 49.7 29.1 4.1 -37.4 0.0 0.6 46.0 74.0 -28.0 H P
2.707 3.0 46.7 29.1 4.1 -374 0.0 0.6 431 54.0 -10.9 H A
3.609 3.0 53.6 31.4 48 -36.9 0.0 0.6 53.5 74.0 -20.5 \4 P
3.609 3.0 52.0 314 4.8 -36.9 0.0 0.6 51.9 54.0 -2.1 \ A
3.609 3.0 475 314 4.8 -36.9 0.0 0.6 47.4 74.0 -26.6 H P
3.609 3.0 44.6 314 48 -36.9 0.0 0.6 44.5 54.0 -95 H A
4.511 3.0 443 32.7 5.6 -36.5 0.0 0.6 46.6 74.0 -274 H P
4.511 3.0 39.6 32.7 5.6 -36.5 0.0 0.6 42.0 54.0 -12.0 H A
4.511 3.0 48.5 327 5.6 -36.5 0.0 0.6 50.9 74.0 -23.1 \% P
4.511 3.0 46.2 32.7 5.6 -36.5 0.0 0.6 48.5 54.0 -55 \4 A
5.414 3.0 47.6 338 6.2 -36.3 0.0 0.5 51.8 74.0 -22.2 \ P
5.414 3.0 45.0 33.8 6.2 -36.3 0.0 0.5 49.3 54.0 -4.7 \% A
5.414 3.0 41.8 33.8 6.2 -36.3 0.0 0.5 46.1 74.0 -27.9 H P
5.414 3.0 36.3 33.8 6.2 -36.3 0.0 0.5 40.5 54.0 -135 H A
8.121 3.0 39.2 36.4 7.7 -36.2 0.0 0.7 47.8 74.0 -26.2 H P
8.121 3.0 30.5 36.4 7.7 -36.2 0.0 0.7 39.1 54.0 -14.9 H A
8.121 3.0 45.3 36.4 7.7 -36.2 0.0 0.7 53.9 74.0 -20.1 \4 P
8.121 3.0 41.4 36.4 7.7 -36.2 0.0 0.7 50.0 54.0 -4.0 \ A
9.023 3.0 43.4 37.2 8.2 -36.7 0.0 0.7 52.8 74.0 -21.2 \% P
9.023 3.0 37.8 37.2 8.2 -36.7 0.0 0.7 47.2 54.0 -6.8 \4 A
9.023 3.0 375 372 8.2 -36.7 0.0 0.7 47.0 74.0 -27.0 H P
9.023 3.0 26.1 37.2 8.2 -36.7 0.0 0.7 35.5 54.0 -18.5 H A
Mid Ch. 915.2 MHz
2.746 3.0 48.9 29.2 4.1 -374 0.0 0.6 45.4 74.0 -28.6 H P
2.746 3.0 45.2 29.2 4.1 -37.4 0.0 0.6 41.7 54.0 -12.3 H A
2.746 3.0 49.3 29.2 4.1 -374 0.0 0.6 45.8 74.0 -28.2 \ P
2.746 3.0 46.1 29.2 4.1 -37.4 0.0 0.6 42.7 54.0 -11.3 \4 A
3.661 3.0 48.8 315 4.9 -36.9 0.0 0.6 48.9 74.0 -25.1 \ P
3.661 3.0 45.4 315 4.9 -36.9 0.0 0.6 45.5 54.0 -85 \4 A
3.661 3.0 45.9 315 4.9 -36.9 0.0 0.6 46.0 74.0 -28.0 H P
3.661 3.0 41.6 315 4.9 -36.9 0.0 0.6 417 54.0 -12.3 H A
4.576 3.0 433 32.8 5.6 -36.5 0.0 0.6 45.8 74.0 -28.2 H P
4.576 3.0 38.1 32.8 5.6 -36.5 0.0 0.6 40.6 54.0 -134 H A
4.576 3.0 47.2 32.8 5.6 -36.5 0.0 0.6 49.7 74.0 -24.3 \4 P
4.576 3.0 44.6 328 5.6 -36.5 0.0 0.6 47.0 54.0 -7.0 \ A
7.322 3.0 44.8 353 7.3 -36.2 0.0 0.6 51.8 74.0 -22.2 \% P
7.322 3.0 41.0 353 7.3 -36.2 0.0 0.6 48.0 54.0 -6.0 \4 A
7.322 3.0 378 353 7.3 -36.2 0.0 0.6 44.7 74.0 -29.3 H P
7.322 3.0 28.1 35.3 7.3 -36.2 0.0 0.6 35.1 54.0 -18.9 H A
8.237 3.0 372 36.5 7.8 -36.3 0.0 0.7 45.9 74.0 -28.1 H P
8.237 3.0 263 36.5 7.8 -36.3 0.0 0.7 35.1 54.0 -18.9 H A
8.237 3.0 42.1 36.5 7.8 -36.3 0.0 0.7 50.8 74.0 -23.2 \ P
8.237 3.0 36.5 36.5 7.8 -36.3 0.0 0.7 45.3 54.0 -8.7 \% A
9.152 3.0 40.8 37.2 8.3 -36.7 0.0 0.7 50.3 74.0 -23.7 \4 P
9.152 3.0 337 372 8.3 -36.7 0.0 0.7 432 54.0 -10.8 \% A
9.152 3.0 36.6 37.2 8.3 -36.7 0.0 0.7 46.1 74.0 -27.9 H P
9.152 3.0 245 372 8.3 -36.7 0.0 0.7 34.0 54.0 -20.0 H A
High Ch. 926.9 MHz
2.781 3.0 49.2 29.3 4.2 -37.4 0.0 0.6 45.9 74.0 -28.1 H P
2.781 3.0 46.5 29.3 4.2 -374 0.0 0.6 431 54.0 -10.9 H A
2.781 3.0 53.1 29.3 4.2 -37.4 0.0 0.6 49.8 74.0 -24.2 \4 P
2.781 3.0 511 29.3 4.2 -374 0.0 0.6 478 54.0 -6.2 \ A
3.708 3.0 43.4 31.6 4.9 -36.8 0.0 0.6 43.6 74.0 -304 \% P
3.708 3.0 385 316 4.9 -36.8 0.0 0.6 38.8 54.0 -15.2 \4 A
3.708 3.0 44.9 316 4.9 -36.8 0.0 0.6 45.2 74.0 -28.8 H P
3.708 3.0 38.7 31.6 4.9 -36.8 0.0 0.6 39.0 54.0 -15.0 H A
4.635 3.0 38.9 329 5.7 -36.5 0.0 0.6 415 74.0 -325 H P
4.635 3.0 29.6 32.9 5.7 -36.5 0.0 0.6 32.2 54.0 -21.8 H A
4.635 3.0 43.0 329 5.7 -36.5 0.0 0.6 45.6 74.0 -28.4 \ P
4.635 3.0 38.9 32.9 5.7 -36.5 0.0 0.6 415 54.0 -125 \% A
7.415 3.0 413 355 7.3 -36.2 0.0 0.6 48.5 74.0 -25.5 \4 P
7.415 3.0 35.7 35.5 7.3 -36.2 0.0 0.6 429 54.0 -11.1 \% A
7.415 3.0 37.2 35.5 7.3 -36.2 0.0 0.6 44.4 74.0 -29.6 H P
7.415 3.0 254 355 7.3 -36.2 0.0 0.6 32.6 54.0 -214 H A
8.342 3.0 383 36.6 7.8 -36.3 0.0 0.7 471 74.0 -26.9 \% P
8.342 3.0 29.9 36.6 7.8 -36.3 0.0 0.7 38.7 54.0 -15.3 \ A
8.342 3.0 371 36.6 7.8 -36.3 0.0 0.7 45.9 74.0 -28.1 H P
8.342 3.0 24.9 36.6 7.8 -36.3 0.0 0.7 33.7 54.0 -20.3 H A
Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.




Silver Spring Networks
FCCID: OWS-IMUS517
Model: IMU 200

Radiated Emissions Below 1 GHZ

Low Channel worst case

Measurement I Configuration |

Measurement Distance: 3 m Ant. Pol.: Horizontal FCCClassBat3M

I

Amplitude (dBuY)

g

10.0- |
3000 12700 22400 32000 41800 51500
Ros. BW 170 kHz Fren. (MHe)

61200 70900 80600  903.00 m&oo
VEW 170 kHz

Project No.: 10U13413

Mid Channel worst case

Measurement I Configuration |

Measurement Distance:3 m Ant. Pol.: Horizental FCCClassBat3M

I

Amplitude (dBuY)

g

.1 5 5 7
2R3 l‘
200
10.0- + + | |
3000 12700 22400 32000 41800 51500 61200 70900 60600  903.00  1000.00
Reos. BW 170 kHz Frea. (MHe) VEW 170 kHz
Project No,: 10U13413
High Channel worst case
Measurement I Configuration |
” Measurement Distance:3 m Ant. Pol.: Horizontal FCCClassBat3M
1
0.0
s
§
i ; s
40.0
0.0
200
10.0 i 1
30,00 127.00 22400 321.00 41800 51500 612.00 70000 BO6.00 203.00  1000.00
Res. W 120 kiz Freg. (MH2) VOW 120 iz

Project No.: 10U13413
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FCCID: OWS-IMU517
Model: IMU 200

30-1000MHz Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber
Test Engr: William Zhuang
Date: 09/07/10
Project #: 10U13413
Company: Silver Spring Networks (T. Cokenias)
Test Target: FCC 15.205
Mode Oper: TxOn
Model Name: Actaris IMU

f Measurement Frequency Amp Preamp Gain Margin Margin vs. Limit

Dist Distance to Antenna D Corr  Distance Correct to 3 meters

Read Analyzer Reading Filter Filter Insert Loss

AF Antenna Factor Corr. Calculated Field Strength

CL Cable Loss Limit Field Strength Limit

f Dist Read AF CL Amp D Corr Pad Corr. Limit Margin Ant. Pol. Det. Notes
MHz (m) dBuV dB/m dB dB dB dB dBuV/m dBuV/m dB V/H P/AIQP

Low Ch. 902.3 MHz
211.567 3.0 50.4 12.0 13 28.2 0.0 0.0 354 435 -8.1 \ P
299.411 3.0 52.3 13.4 15 28.1 0.0 0.0 39.1 46.0 -6.9 \ P
602.904 3.0 39.2 18.5 2.2 275 0.0 0.0 324 46.0 -13.6 V P
666.146 3.0 38.5 19.2 2.4 27.3 0.0 0.0 32.7 46.0 -13.3 \ P
784.951 3.0 354 20.8 2.6 274 0.0 0.0 314 46.0 -14.6 \ P
960.038 3.0 37.6 22.2 2.9 27.9 0.0 0.0 34.8 54.0 -19.2 \ P
245.409 3.0 50.9 11.8 14 28.2 0.0 0.0 35.9 46.0 -10.1 H P
291.251 3.0 51.6 13.1 15 28.1 0.0 0.0 38.1 46.0 -7.9 H P
323.052 3.0 46.8 13.8 16 28.1 0.0 0.0 34.0 46.0 -12.0 H P
620.784 3.0 39.6 18.7 2.3 275 0.0 0.0 33.0 46.0 -13.0 H P
642.865 3.0 38.9 18.9 2.3 274 0.0 0.0 32.7 46.0 -13.3 H P
652.706 3.0 38.1 19.0 2.4 27.3 0.0 0.0 32.1 46.0 -13.9 H P
960.038 3.0 37.8 222 29 27.9 0.0 0.0 35.1 54.0 -18.9 H P
Mid Ch. 915.2 MHz
245.529 3.0 49.0 11.8 14 28.2 0.0 0.0 33.9 46.0 -12.1 H P
266.41 3.0 57.7 12.3 14 28.2 0.0 0.0 43.3 46.0 -2.7 H P
305.051 3.0 46.3 13.5 15 28.1 0.0 0.0 33.2 46.0 -12.8 H P
318.972 3.0 46.8 13.7 16 28.1 0.0 0.0 34.0 46.0 -12.0 H P
397.335 3.0 47.0 14.9 18 28.1 0.0 0.0 35.6 46.0 -10.4 H P
644.665 3.0 44.6 18.9 2.3 274 0.0 0.0 38.4 46.0 -7.6 H P
947.198 3.0 40.6 22.1 2.9 27.9 0.0 0.0 37.8 46.0 -8.2 H P
30.6 3.0 34.0 19.8 0.5 284 0.0 0.0 26.0 40.0 -14.0 \ P
268.81 3.0 50.5 12.4 14 28.2 0.0 0.0 36.2 46.0 -9.8 \ P
395.655 3.0 40.3 14.9 1.8 28.1 0.0 0.0 28.9 46.0 -17.1 \ P
644.785 3.0 37.6 18.9 2.3 274 0.0 0.0 315 46.0 -145 \ P
883.235 3.0 375 217 28 217 0.0 0.0 34.3 46.0 -11.7 \ P
947.198 3.0 39.7 221 29 27.9 0.0 0.0 36.9 46.0 -9.1 \ P
High Ch. 926.9 MHz
244.569 3.0 45.4 11.8 13 28.2 0.0 0.0 30.3 46.0 -15.7 \ P
265.09 3.0 51.7 12.3 14 28.2 0.0 0.0 37.2 46.0 -8.8 \% P
319.812 3.0 43.6 13.7 1.6 28.1 0.0 0.0 30.8 46.0 -15.2 \ P
392.175 3.0 428 14.8 18 28.1 0.0 0.0 313 46.0 -14.8 \ P
661.826 3.0 39.7 19.1 24 27.3 0.0 0.0 33.8 46.0 -12.2 \ P
907.716 3.0 41.8 21.9 2.8 27.8 0.0 0.0 38.7 46.0 -7.3 \ P
945.998 3.0 445 221 29 27.8 0.0 0.0 41.7 46.0 -4.3 \ P
270.61 3.0 62.0 12,5 14 28.2 0.0 0.0 477 46.0 17 H P
270.61 3.0 57.5 12.5 14 28.2 0.0 0.0 43.2 46.0 -2.8 H QP
318.252 3.0 53.1 13.7 1.6 28.1 0.0 0.0 40.2 46.0 -5.8 H P
660.026 3.0 47.0 19.1 2.4 27.3 0.0 0.0 41.2 46.0 -4.8 H P
907.716 3.0 45.1 21.9 2.8 27.8 0.0 0.0 42.1 46.0 -3.9 H P
946.118 3.0 47.9 22.1 2.9 27.8 0.0 0.0 45.1 46.0 -0.9 H P
Rev. 1.27.09
Note: No other emissions were detected above the system noise floor.
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Silver Spring Networks

FCCID: OWS-IMU517

Model: IMU 200

Receiver Radiated Emissions

Below1GHz

Report No10PRO026 Rev 1

30-1000MHz Frequency Measurement

Compliance Certification Services, Fremont 5m Chamber

Test Engr: William Zhuang
Date: 09/17/10
Project #: 10U13413
Company:
Test Target:
Mode Oper:

f Measurement Frequency Amp Preamp Gain Margin Margin vs. Limit

Dist  Distance to Antenna D Corr  Distance Correct to 3 meters

Read  Analyzer Reading Filter Filter Insert Loss

AF Antenna Factor Corr. Calculated Field Strength

Field Strength
CL Cable Loss Limit Limit
f Dist Read AF CL Amp D Corr Pad Corr. Limit Margin Ant. Pol. Det.
MHz (m) dBuV dB/m dB dB dB dB dBuV/m dBuV/m dB VIH P/AIQP

30.24 3.0 29.5 20.2 0.5 29.7 0.0 0.0 20.5 40.0 -19.5 H P
114.603 3.0 36.9 12.7 1.0 29.5 0.0 0.0 21.2 435 -22.3 H P
143.165 3.0 36.7 13.0 1.1 29.3 0.0 0.0 215 435 -22.0 H P
214.808 3.0 37.6 11.9 13 28.9 0.0 0.0 22.0 435 -21.5 H P
243.369 3.0 37.6 11.8 1.4 28.8 0.0 0.0 22.0 46.0 -24.0 H P
30.96 3.0 294 19.9 0.5 29.7 0.0 0.0 20.2 40.0 -19.8 \ P
56.641 3.0 45.6 7.9 0.6 29.6 0.0 0.0 245 40.0 -15.5 \Y P
100.203 3.0 374 10.1 0.9 29.5 0.0 0.0 18.8 435 -24.7 \ P
195.367 3.0 36.1 11.6 13 28.9 0.0 0.0 20.0 435 -23.5 \ P
243.369 3.0 335 11.8 1.4 28.8 0.0 0.0 17.9 46.0 -28.1 V P
Rev. 1.27.09

Note: No other emissions were detected above the system noise floor.

Above 1 GHz

All emissions to 9.3 GHz more than 20 dB below limits
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Silver Spring Networks Report No10PRO026 Rev 1
FCCID: OWS-IMU517
Model: IMU 200

20 dB Bandwidth
15.247(a)1(i)

LIMIT
500 kHz maximum

99% Bandwidth
RSS-210, RSS-Gen

LIMIT
None, for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The analyzer OCC BW
function was activated to measure and display both the -20 dB and the 99% Occupied
Bandwidth.

RESULTS
No non-compliance noted:

Channel Frequency 20 dB Bandwidth
(MH2z) (kHz)
Low 902.3 204.33
Middle 915.2 202.2
High 926.9 186.35

Channel Frequency 99% Occ BW

(MHz) (kHz)
Low 902.3 201.1
Middle 915.2 199.8
High 926.9 196.9

Emission Designator: 201KF1D
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Silver Spring Networks
FCCID: OWS-IMUS517
Model: IMU 200

Low Channel 99% Occ BW

i Agilent 23:18:23 Sep 17,2010

T Sweep |

| [ sweep Time
Ch Freq 902.3 MHz Trig  Free 1246 s
Occupied Bandwidth Auto Man
Sweep
ingl Cont
Project: 10U13413 ont
Ref 40 dBm Atten 40 dB Auto Sweep
#Samp| I Time
!I_[‘Im PUNEDN | Norm Accy
S>Y I IYe I
dB/ I I “ Gate
Offst Lot lllgl) (o] off
10.8 S WL P " o
4B TR O TINT B TiK l TN D L
I ARV T T 1 LI VL A AT N
Gl I ! [ T ey Gate Setup *|
. P
Center 902.300 MHz Span 2 MHz
#Res BW 2.2 kHz #VBW 6.8 kHz Sweep 1.246 s (601 pts)
- - Points
Occupied Bandwidth Occ BW % Pwr 99.00 % 601
201.1397 kHz xd8 2000 d8
Transmit Freq Error 296.009 Hz
¥ dB Bandwidth 204.333 kHz*
Copyright 2000-2010 Agilent Technologies I

Mid Channel 99% Occ BW

i Agilent 23:21:33 Sep 17,2010

T Sweep |

| [ Sweep Time
Ch Freg 915.2 MHz Trig  Free 1246 s
Occupied Bandwidth | I | Auto @
Sweep
Single Cont
Project: 10U13413 ont
Ref 40 dBm Atten 40 dB Auto Sweep
[#Samp Time
I{;Q [ - Norm Accy
EAGEERES
dB/ 11T Gate
Offst LT on off
10.8 LI LY P —
JB Iy T ‘,uthu” . L A |
VR L N R
(AL L I [T I IRRLGRY Gate Setup
Center 915.200 MHz Span 2 MHz
[#Res BW 2.2 kHz #VBW 6.8 kHz Sweep 1.246 s (601 pts)
X - Points
Occupied Bandwidth Oce BW % Pur 99.00 % 601
199.8097 kHz x98 20048
Transmit Freq Error 223285 Hz
% dB Bandwidth 202.213 kHz*
Copyright 2000-2010 Agilent Technologies I

High Channel 99% Occ BW

G Agilent 23:25:15 Sep 17,2010 T Sweep |
| [ Sweep Time
Ch Freq 926.9 MHz Trig  Free 1285 s
Occupied Bandwidth | I I Auto Man)
Swieep
Singl Cont
Project: 10U13413 nge oo
Ref 40 dBm Atten 40 dB Alto Sweep
(#Samp I Time
Log | Norm Accy
10 30F i
B/ T I Gate
Offst TLILA T llon off
10.8 TR N 1 T IiL —
B \ Tl AT T
AT LI A 5 W T A
YT A | PO Gate Setup
Center 926.900 MHz Span 2 MHz
[#Res BW 2.2 kHz #VBW 6.2 kHz Sweep 1.255 s (601 pts)
. - Points
Occupied Bandwidth Occ BW % Pur 99.00 % 601
196.8840 kHz X8 2
Transmit Freq Error -90.932 Hz
% dB Bandwidth 106.354 kHz*
Copyright 2000-2010 Agilent Technologies |

Emission desi

gnator: 201KF1D
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HOPPING FREQUENCY SEPARATION

LIMIT

§15.247 (a) (1) Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hoping
channel, whichever is greater.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 30 kHz
and the VBW is set to 100 kHz. The sweep time is coupled.

RESULTS

No non-compliance noted:

The separation is 300 kHz.
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HOPPING FREQUENCY SEPARATION

1 Agilent Spectrum Analyzer - Swept SA

Marker 1 A 300.000000 kHz .
Input: RF -~ Trig:Free Run

IFGain:Low ™ #Atten: 30 dB

Avg Type: \/oltage
Avg|Hold:>100/100
Ext Gain: -11.00 dB

Report No10PRO026 Rev 1

09:42:14 AM Sep 27, 2010
TRACE [f
TvPE]
DET

Select Marker

Ref 31.00 dBm

“-pr-{' i IWW fm i n K Nfﬂ

IJHI TILIN

300 kHz! (&)
914.60 MHz

-0 012 dB|
28566 dBm

AMkr1 300 kHz
-0.012 dB

‘”an*AHHH] it

Stop 930.00 MHz
Sweep 3.40 ms (1001 p(s)

‘fIII CTION NI[ TH

FUNCTIO

Ig |
E ”
8 v

Delta

Fixed>

.9.|

Properties»

M
10of2

3

=
8
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NUMBER OF HOPPING CHANNELS

LIMIT

§15.247 (a) (1) (i) For frequency hopping systems operating in the 902-928 MHz band: if
the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at
least 50 hopping frequencies and the average time of occupancy on any frequency shall
not be greater than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the
hopping channel is 250 kHz or greater, the system shall use at least 25 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 10 second period. The maximum allowed 20 dB bandwidth of the
hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the
entire authorized band, in either a single sweep or in multiple contiguous sweeps. The
RBW is set to 30 kHz. The analyzer is set to Max Hold.

RESULTS

No non-compliance noted:

86 channels total, channels 0-82 are US channels (902.3 — 926.9 MHz). Channels 43 —
86 are frequencies authorized for use in Australia.
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NUMBER OF HOPPING CHANNELS

7 Agilent Spectvum Analyzer - Swept SA
: SENSE:INT LIGNAUTO ncasCsmnsmv7 2010
Marker 3 927 800000000 MHz Avg Type: Voltage TRACE | ‘
@) Trig: Free Run Avg|Hold:>100/100 v
IFGain:Low #Atten: 30 dB Ext Gain: -11.00 dB DET

Mkr3 927.80 MHz
27.819 dBm

’.r.rr VANANANAY ”\(\\//,;m‘ lﬁﬁ{\yl f" 1N \,F‘” \VWARNA N Q'
YWY Jlfﬂl LT hrl YV 1rmH{

0 inll.nrn il |1||ll Wi AR Marker Count
>

[Off]

"FUNCTION | FUNCTION WIDTH

926:90 MHz | 27.856 dBm)|
927.80 MHz[ 27819 dBm|

- BN <. .
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AVERAGE TIME OF OCCUPANCY

LIMIT

§15.247 (a) (1) (i) For frequency hopping systems operating in the 902-928 MHz band: if
the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at
least 50 hopping frequencies and the average time of occupancy on any frequency shall
not be greater than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the
hopping channel is 250 kHz or greater, the system shall use at least 25 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 10 second period. The maximum allowed 20 dB bandwidth of the
hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz,
centered on a single, selected hopping channel. The width of a single pulse is measured in
a fast scan. The number of pulses is measured in a 20 second scan, to enable resolution of
each occurrence.

RESULTS

No non-compliance noted:
There are 4 pulses within the 20-second period. The on time for each pulse is 58.5 msec.

Therefore, the average time of occupancy in the specified 20-second period is 234 sec.
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PULSE WIDTH

1 Agilent Spectrum Analyzer - Swept SA

Reference Level 7.934 V Avg Type: Voltage AC ‘
Input: RF (=55) Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB Ext Gain: -11.00 dB DET

RefLevel
AMKr1 58.50 ms 7934V
1.019 (VIV)

Ref 7.934 V

Attenuation
[30 dB]

Center 914.600000 MHz ' Span 0 Hz|
Res BW (CISPR) 120 kHz VBW 910 kHz Sweep 500.0 ms (1001 pts)
MSG STATUS
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NUMBER OF PULSES IN 20 SECOND OBSERVATION PERIOD

I Agilent Spectrum Analyzer - Swept SA

_ &
Avg Type: Voléage

" ——— = . Peak Search
==" Trig: Free Run .
DE

Marker 1 1.86000 s

Input: RF (]
IFGain:Low #Atten: 30 dB Ext Gain: -11.00 dB
NextPeak
Ref 7.934 V -
Next Pk Right
\mm——
Next Pk Left

Mkr—RefLvl

Center 914.600000 MHz Span 0 Hz
Res BW (CISPR) 120 kHz VBW 91 kHz Sweep 20.00 s (1001 pts)

STATUS

MSG
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PEAK OUTPUT POWER

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed
the following:

§15.247 (b) (2) For frequency hopping systems operating in the 902-928 MHz band,
employing at least 50 hopping channels: 1 watt; and employing less than 50 hopping
channels, but at least 25 hopping channels: 0.25 watt.

§15.247 (b) (4) Except as shown in paragraphs (b)(3) (i), (i1) and (iii) of this section, if
transmitting antennas of directional gain greater than 6 dBi are used the peak output
power from the intentional radiator shall be reduced below the stated values in
paragraphs (b)(1) or (b)(2) of this section, as appropriate, by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

The maximum antenna gain is 0 dBi, therefore the power limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer bandwidth is
set to a value greater than the 20 dB bandwidth of the EUT.

RESULTS

No non-compliance noted:

Channel Frequency | P out
Low 902.3 29.47
Mid 915.2 29.62
High 926.9 29.73
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OUTPUT POWER LOW CHANNEL

Agilent 22:43:15 Sep 17,2010 T Peak Search
Project: 10U13413 Mkr1 902.300 MHz
Ref 40 dBm #Atten 40 dB 29.47 dBm Next Peak
#Peak
Log
10 .
4B/ N Next Pk Right
Offst
10.8 / \
dB / 3 Next Pk Left
\“ 1
/ \ _
Lghv “‘ ,  Min Search
Vi s2 o e,
S3 FCl,_ it et |l PR-Pk Search
AA ¥
e (f):
FTun Mkr © CF
Swp
Center 902.300 MHz Span 10 MHz M?;e
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
Copyright 2000-2010 Agilent Technologies |
OUTPUT POWER MID CHANNEL
W Agilent 22:45:23 Sep 17, 2010 T | Peak Search
Project: 10U13413 Mkr1 915.167 MHz
Ref 40 dBm #Atten 40 dB 29.62 dBm Next Peak
#Peak
Log
10 R .
4B/ . Next Pk Right
Offst
10.8 / \
dB / \ Next Pk Left
“‘\‘ \“‘ .
Lyhv "J ‘L Min Search
V1 S2 Mt
S3 FC|_ it e, ||| Pk-Pk Search
AA
e (f):
FTun Mkr © CF
Swp
Center 915.200 MHz Span 10 MHz M?;e
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
Copyright 2000-2010 Agilent Technologies |
OUTPUT POWER HIGH CHANNEL
Agilent 22:48:30 Sep 17,2010 L Peak Search
Project: 10U13413 Mkr1 926.850 MHz
Ref 40 dBm #Atten 40 dB 29.73 dBm Next Peak
#Peak
Log A
10 .
4B/ . Next Pk Right
Offst
10.8 / \
dB / [ Next Pk Left
‘\“ \‘
Ly “\ ) Min Search
V1 S2
S3 FC st gl d Pk-Pk Search
AT Lo e
AA
e (f):
FTun Mkr © CF
Swp
Center 926.900 MHz Span 10 MHz M?;e
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

pyright 2000-2010 Agilent Technologies |
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MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

Report No10PRO026 Rev 1

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact
of human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except

in the case of portable devices which shall be evaluated according to the provisions of

§2.1093 of this chapter.

TABLE 1—LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Electric fisld Magnetic fiekd . s a
Frequency range Power density Averaging time
(MHz) st(rs;\n%lh St(rz;:g;h (mWm?) (minutes)
(A) Limits for Occupational/Controlled Exposures
0.3-30 o 614 1.63 *(100) 6
3.0-30 ... 18427% 4.807% *{900v2) 6
30-200 ... 61.4 0.163 1.0 6
300-1500 .. 200 6
1500-100,000 ..ooiviiie e 5 6
(B) Limits for General Population/Uncontrolled Exposure
0.3-134 o 614 1.63 *(100) 20
1320 e 8247 2.19% *{180F2) 20
TABLE 1—LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)—Continued
Electric fisld Magnetic fiskd ; —
Frequency range Power density Averaging time
(MHz) st(@}'nn?;h St['x;'n%‘h (mWikm?) (minutes)
30-200 .o 27.5 0.073 0.2 20
300-1500 ... 1500 20
1500-100,000 ..........ccoeevemmmemmemrenneeneenenns 1.0 20

f = frequency in MHz

* = Plane-wave aquivalent power densi

NOTE 1 TO TABLE 1: Occupational/contralled limits apply in situations in which persons are exposed as a consequencs of their
employment provided thoss perscns are fullr aware of the potential for exposure and can exercise control over their exposurs.
Limits for occupationalcontrolled exposure also apply in situations when an individual is transient through a location where occu-
pational/contralled limits apply provided he or she is made aware of the Fotential for exposure,

NOTE 2 1O TABLE 1: General population/uncontrolled exposures apply in situations in which the general public may be ex-
posed, orin which persons that are exposad as a conssquenocs of their employment may not be fully aware of the potential for
exposurs or can not exercise control over their exposure.
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CALCULATIONS
Given

E=V30*P*G)/d
and

S=EA2/3770
where

E = Field Strength in Volts/meter

P = Power in Watts

G = Numeric antenna gain

d = Distance in meters

S = Power Density in milliwatts/square centimeter

Combining equations and rearranging the terms to express the distance as a function of
the remaining variables yields:
d =V ((30 *P*G) /(3770 *S))

Changing to units of Power to mW and Distance to cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d =100 *V ((30 * (P / 1000) * G) /(3770 * S))
d=0282*V(P*G/S)
where
d = distance in cm
P = Power in mW
G = Numeric antenna gain
S = Power Density in mW/cm/2

Substituting the logarithmic form of power and gain using:

P (mW) =10 (P (dBm)/ 10) and

G (numeric) = 10 A (G (dBi) / 10)
yields

d=0282*10A(P+G)/20)/VS Equation (1)
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cmA2

Equation (1) and the measured peak power is used to calculate the MPE distance.
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LIMITS

From §1.1310 Table 1 (B), S = 0.6 mW/cm”2

RESULTS

No non-compliance noted:

Report No10PRO026 Rev 1

Power Density Output Antenna S, mW/cm2
Limit Power Gain at 20cm
(mW/cm”2) (dBm) (dBi)
0.6 29.73 3.00 0.37

MPE Distance: 15.76 cm

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20
cm, even if calculations indicate that the MPE distance would be less.
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CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is produced by
the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth
within the band that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement. Attenuation below the general limits specified
in §15.209(a) is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in§15.205(a), must also comply with the radiated emission limits
specified in §15.209(a) (see §15.205(c)).

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is
set to 100 kHz. The video bandwidth is set to 100 kHz.

The spectrum from 30 MHz to 10 GHz is investigated with the transmitter set to the
lowest, middle, and highest channels.

RESULTS

No non-compliance noted:
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SPURIOUS EMISSIONS, LOW CHANNEL, HOPPING

1 Agilent Spectrum Analyzer - Sweplt SA

Marker 1 902.000000000 MHz o Avg Type: Voltage
Input: RF =" Trig: Free Run Avg|Hold>100/100

IFGaIn:Luwl_'-I #Atten: 30 dB Ext Gain: -11.00 dB CEX Select Ma'kef’
Mkr1 902.00 MHz
Bidiv  Ref 31.00 dBm 218 dBm

Span 10.00 MHZ]

|" BW (éISPR) 120 kHz #VBW 120 kHz Sweep 1.33 ms (1001 pts) :
MSG STATUS

SPURIOUS EMISSIONS, LOW CHANNEL

s Agilent 22:59:27 Sep 17,2010 T [ Display |
Project: 10U13413 Mkr1 895 MHz |
Ref 40 dBm #Atten 40 dB 29.81 dBm Full Screen
#Peak [
1

Log - -
10 Display Line
dB/ 5 9.81 dBOnfnf
Offst On Off
10.8
dB
3'8 Display Line
éBm |9.81 dBm Limiter
LgAv imits
V1 S2 Active Fctn
S3 EC Position *

AN Center
o) | AT o - . “
ETun Title »
Swp
Start 30 MHz Stop 9.300 GHz || Preferences »
#Res BW 100 kHz VBW 100 kHz Sweep 1.118 s (601 pts)
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SPURIOUS EMISSIONS., MID CHANNEL

W Agilent 22:57:09 Sep 17,2010 T | Display |
Project: 10U13413 Mkr1 911 MHz
Ref 40 dBm #Atten 40 dB 29.87 dBm Full Screen
#Peak |
Log 1, - -
10 Display Line
10.8
dB
3'9 Display Line
é8m [9.87 dBm Ui
Imits
LygAv
V1 S2 Active Fctn
S3 FC Position *
AA " . Center
n(‘]: Y IH)‘ “‘Mb{ q{‘\ L = ! 2 IuL ey ye nud{n, J'l) P“}“ - "k"“ WMHM L'n‘"["
FTun A e, PR R ks S ‘ e ’ Tltle 3
Swp
Start 30 MHz Stop 9.300 GHz || Preferences *
#Res BW 100 kHz VBW 100 kHz Sweep 1.118 s (601 pts)
IIZ opyright 2000-2010 Agilent Technologies I
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SPURIOUS EMISSIONS, HIGH CHANNEL, HOPPING

) Agilent Spectrum Analyzer - Swept SA

Input: RF

Center 928.000 MHz
#Res BW (CISPR) 120 kHz

-
IFGain:Low

) Trig: Free Run
#Atten: 30 dB

#VBW 120 kHz

N D9:49:50 AM Sep 27,
Avg Type: Voltage
Avg|Hold:>100/100
Ext Gain: -11.00 dB

Mkr1 928.00 M
-24.943 dBm

Span 10.00 MHZ
Sweep 1.33 ms (1001 pts)
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EBEX

— Trace/Det

Select Trace ]
Z Trace 1

Clear Write

-
2
o
o
E

Max Hold

Min Hold

View/Blank
Trace On

Y |

MSG

STATUS

SPURIOUS EMISSIONS, HIGH CHANNEL, HOPPING

i Agilent 22:51:37 Sep 17,2010 T [ Display |
Project: 10U13413 Mkr1 926 MHz |
Ref 40 dBm #Atten 40 dB 29.63 dBm Full Screen
#Peak |
Log 8 A .
10 Display Line
dB/ . 9.63 dBOr?f
10.8
dB
9'3'6  Display Line
éBm |9.63 dBm Limiter
LgAv imits
V1 S2 Active Fctn
S3 FC Position *

AA Center

e(f): & >
FTun Title »
Swp
Start 30 MHz Stop 9.300 GHz || Preferences *
#Res BW 100 kHz VBW 100 kHz Sweep 1.118 s (601 pts)
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4.4 POWERLINE CONDUCTED EMISSIONS

LIMIT

§15.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional
radiator that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in the
following table, as measured using a 50 xH/50 ohms line impedance stabilization
network (LISN). Compliance with the provisions of this paragraph shall be based on the
measurement of the radio frequency voltage between each power line and ground at the
power terminal.

TEST NOT REQUIRED. EUT is battery powered only.
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RADIATED RF MEASUREMENT SETUP

/[=
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SETUP PHOTOS

Radiated Emissions Test Setup, Worst-case Orientation (“X” orientation) — power supply
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