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REDITATION, LISTINGS & RECOGNITION

MiCOM Labs, Inc. an accredited laboratory complies with the international standard EN
ISO/IEC 17025. The company is accredited by the American Association for Laboratory
Accreditation (A2LA) www.aZ2la.org test laboratory number 2381.01. MiCOM Labs test
schedule is available at the following URL; http://www.aZ2la.org/scopepdf/2381-01.pdf
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The American Association for Laboratory Accreditation

5 /-\ "
Dl WY World Class Accreditation

Accredited Laboratory

A2LA has aceredited

MICOM LABS

Pleasanton, CA
for technical competence in the field of
Electrical Testing

This laboratory is accredited in accordance with the recognized International Standard I[ISO/IEC 17025:2005 General Requirements for
the Competence of Testing and Calibration Laboratories. This accreditation demonstrates technical competence for a defined scope and the
operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009).

hd 4 Presented this 14" day of April 2010

Ly
o
~ f CP”% ,,// & 5 %’
:.:_ % %t:n% E 5 E President & CEO

r orcd”

y - For the Accreditation Council
L AZLF = Certificate Number 2381.01
L) al Valid to November 30, 2011

For the tesis or tvpes of tesis {o which this acereditation applies, please refer to the faboratory s Electrical Scope of Accredilation.
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RECOGNITION

MiCOM Labs, Inc has widely recognized Electrical testing capabilities. Our international

recognition includes Conformity Assessment Body designation by APEC MRA**
countries. Our test reports are widely accepted for global type approvals.

Country Recognition Body Status | Phase | Identification
No.
USA Federal Communications TCB - Listing #:
Commission (FCC) 102167
Canada Industry Canada (IC) FCB | APEC Listing #:
MRA 2 4143A
Japan VCCI - - No. 2959
Australia Australian Communications and | CAB APEC
Media Authority (ACMA) MRA 1
Hong Office of the CAB | APEC
Kong Telecommunication Authority MRA 1
(OFTA)
Korea Ministry of Information and CAB | APEC
Communication Radio MRA 1
Research Laboratory (RRL) US0159
Singapore | Infocomm Development CAB | APEC
Authority (IDA) MRA 1
Taiwan National Communications CAB APEC
Commission (NCC) MRA 1
Bureau of Standards, Metrology
and Inspection (BSMI)
Vietnam Ministry of Communication CAB | APEC
(MIC) MRA 1

**APEC MRA — Asia Pacific Economic Community Mutual Recognition Agreement.
Is a recognition agreement under which test lab is accredited to regulatory standards of the APEC

member countries.
Phase | - recognition for product testing

Phase Il — recognition for both product testing and certification

N/A — Not Applicable
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PRODUCT CERTIFICATION

MiCOM Labs, Inc. is an accredited Product Certification Body per the international
standard EN ISO/IEC Guide 65. The company is accredited by the American
Association for Laboratory Accreditation (A2LA) www.aZ2la.org test laboratory number
2381.02. MiCOM Labs test schedule is available at the following URL;
http://www.a2la.org/scopepdf/2381-02.pdf

The American Association for Laboratory Accreditation

World Ciﬁ« Arfrpdifnrion

Accredited Product Certification Body

AZLA has accredited

MICOM LABS

Pleasanton, CA

for technical competence as a

Product Certification Body

This product certification body 1s accredited in accordance with the recognized Intemational Standard ISO/IEC Guide 65:1996
General reguirements for bodies operating product certification sysrems. This accreditarion demonstrates technical competence for a defined
scope and the operation of a quality management svstem for a Telecommunications Certificarion Body (TCB) meeting
FCC (U.S.). and IC (Canada) requirements.

Vg | Presented this 24™ day of June 2010.

#%’f,}
oo

President & CEO (

3 For the Accreditation Couneil
— A2k & Certificate Number 2381.02
ey Aal b Valid to November 30, 2011

For the product certification schames to which this accreditation applies, please vefar to the organization’s Froduct Ceriificafion Scope of Accreditation

United States of America— Telecommunication Certification Body

TCB Identifier — US0159

Industry Canada — Certification Body

CAB Identifier — US0159
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1. TEST RESULT CERTIFICATE

Manufacturer: Tehama Wireless

423 Tehama Street
San Francisco
California 94103, USA

EUT: Wireless Auto Metering
(WAM) System

Model: TW101

S/IN: E0000116

Test Date(s): 10th - 15th May 2010

Tested By: MiCOM Labs, Inc.
440 Boulder Court
Suite 200
Pleasanton
California, 94566, USA

Telephone:  +1 925 462 0304

Fax: +1 925 462 0306

Website: www.micomlabs.com

STANDARD(S)

FCC 47 CFR Part15.247 & IC RSS-210

TEST RESULTS

EQUIPMENT COMPLIES

MiCOM Labs, Inc. tested the equipment mentioned in accordance with the requirements set

forth in the above standards.

Test results indicate that the equipment tested is capable of

demonstrating compliance with the requirements as documented within this report.

Notes:

1.

Approved & Released for MiCOM Labs, Inc. by:

This document reports conditions under which testing was conducted and the results

of testing performed.

Details of test methods used have been recorded and kept on file by the laboratory.

Test results apply only to the item(s) tested.

%2@

Graeme /G'rieve
Qualityﬂ/lana er MiCOM Labs,

[ACCREDITED]

TESTING CERTIFICATE #2381.01

Sleda. o)

Gérdoh Hurst
President & CEO MiCOM Labs, Inc.
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2. REFERENCES AND MEASUREMENT UNCERTAINTY

2.1. Normative References

Ref. | Publication Year Title
(i) | FCC 47 CFR Part 2007 Code of Federal Regulations

15.247

(@ii) | Industry Canada Issue 7 Low Power License-Exempt Radiocommunication
RSS-210 June 2007 | Devices (All Frequency Bands)

(iii) | Industry Canada Issue 2 General Requirements and Information for the
RSS-Gen June 2007 | Certification of Radiocommunication Equipment.

(iv) | ANSI C63.4 2003 American National Standards for Methods of

Measurement of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the

Range of 9 kHz to 40 GHz
(v) | CISPR 22/ 1997 Limits and Methods of Measurements of Radio
EN 55022 1998 Disturbance Characteristics of Information
Technology Equipment
(vi) | M 3003 Edition 1 Expression of Uncertainty and Confidence in
Dec. 1997 | Measurements
(vii) | LAB34 Edition 1 | The expression of uncertainty in EMC Testing
Aug 2002
(viii) | ETSI TR 100 028 2001 Parts 1 and 2
Electromagnetic compatibility and Radio Spectrum
Matters (ERM); Uncertainties in the measurement
of mobile radio equipment characteristics
(ix) | A2LA 14" Reference to A2LA Accreditation Status — A2LA
September | Advertising Policy
2005

2.2. Test and Uncertainty Procedures

Conducted and radiated emission measurements were conducted in accordance with
American National Standards Institute ANSI C63.4, listed in the Normative References
section of this report.

Measurement uncertainty figures are calculated in accordance with ETSI TR 100 028
Parts 1 and 2.

Measurement uncertainties stated are based on a standard uncertainty multiplied by a
coverage factor k = 2, providing a level of confidence of approximately 95 % in
accordance with UKAS document M 3003 listed in the Normative References section of
this report.
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3. PRODUCT DETAILS AND TEST CONFIGURATIONS

3.1. Technical Details
Details | Description
Purpose: | Test of the Tehama Wireless TW101 to FCC Part
15.247 and Industry Canada RSS-210 regulations
Applicant: | As Manufacturer
Manufacturer: | Tehama Wireless

423 Tehama Street
San Francisco
California 94103, USA

Laboratory performing the tests:

MiCOM Labs, Inc.
440 Boulder Court, Suite 200
Pleasanton, California 94566 USA

Test report reference number:

TEHAO01-U2 Rev A

Standard(s) applied:

FCC 47 CFR Part15.247 & IC RSS-210

Date EUT received:

10" May 2010

Dates of test (from - to):

10th - 15th May 2010

No of Units Tested:

Two (2):
1 Unit — FCC Test Code
1 Unit — With Hopping enabled

Type of Equipment:

915 MHz RFID Reader

Manufacturers Trade Name:

Tehama Wireless

Model: | TW101
Location for use: | Indoor/Outdoor
Declared Frequency Range(s): | 902 - 928 MHz
Type of Modulation: | FSK
Declared Nominal Output Power: | 28dBm (+1dB /- 2dB)
EUT Modes of Operation: | FHSS

Transmit/Receive Operation:

Transceiver, Simplex

Rated Input Voltage and Current:

5 VDC w/ Battery

Operating Temperature Range:

Oto+50C

Microprocessor(s) Model:

Atmel AVR Micro (8MHz internal LC oscillator)

Clock/Oscillator(s):

8 MHz, 2 MHz, 12.8 MHz, 32.768 kHz

Frequency Stability: | £20ppm
EUT Dimensions: | 1.8” x 3.2" x 0.8”
EUT Weight : | 3 0z

Primary function of equipment:

Repeater / Access Point

This test report may be reproduced in full only. The document may only be updated by MiCOM

Labs personnel.
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3.2. Scope of Test Program

The scope of the test program was to test the Tehama Wireless TW101 in the
frequency ranges 902 - 928 MHz against FCC 47 CFR Part 15.247 and Industry
Canada RSS-210 specifications for radiated and conducted emissions for intentional
radiators.

TW101 PCB Top

E#-4 94V0 28-10

Omm SOmm 100mm

|C/KII Labs

opening wireless markets
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TW101 PCB Underside

opening wireless markets
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Power Supply Labeling

& CUIINC
Class 2 Power Su
Model No: EPS050100
P/N: EPS050100-P8P

put:110.-120VAC/50- 60Hz, 0.15
Output: 5.0V = 1.0A Al
EFFICIENCY LEVEL ()  °\gh)us

s

wace . LISTED

+
cHina. E304491 |
@ 35PG ||
_ ID:112142-00] |
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3.3.  Equipment Model(s) and Serial Number(s)

Type Mfr Model No. Serial No.
(EUT/ Equipment Description
Support) (Including Brand Name)
EUT TW101 with FCC test code Tehama TW101 E0000116
Wireless
EUT 5V 1A Class Il Power Supply CUl Inc EPS050100 n/a
Support | Laboratory DC Power Supply Hewlett 6274B 2713A-09023
Packard
Support | Dell Inspiron 4150 Laptop — Dell PPO1L CN-04P449-
Hyperterminal control over EUT 48643-2CN-9629
(FCC test code) Rev Ao2
Support | USB to serial converter Tehama N/A N/A
Wireless

3.4. Antenna Details

¢ Integral PCB Whip Antenna; Gain = 2.15 dBi

TEHAMA WIRELESS

Repeater TW-101-FAB-v2 0 ©zo10

— e

3.5. Cabling and I/O Ports
Number and type of I/O ports

e RF Port (915 MHz)
e Battery Terminals (1 x AA type)
e Serial Port (3 pin) Local Maintenance Terminal

e DC Power Port

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




’ Title: Tehama Wireless TW101
o / To: FCC 47 CFR Part15.247 & IC RSS-210
M lC')M |_a bS Serial #.  TEHA01-U2 Rev A
L/ Issue Date: 11th January 2011
i Page: 17 of 98

3.6. Test Configurations
Test configurations:
EUT was set to 100% duty cycle by FCC Test Code for testing purposes.

Frequency Bands:

Start Stop Rated Frequency 20dB Emission Microprocessor

Freq. Freq. Output Tolerence BW Designator

(MHz) (MHz) Power (p.p.m.) (KHz)

(Watts)

903 926 0.689 20 304K 304KF1D ATMega 644

903 926 0.723 20 133K 127KF1D ATMega 644

903 913.325 | 0.723 20 133K 127KF1D ATMega 644

914.9 926 0.723 20 133K 127KF1D ATMega 644

Operating Frequencies Data Rate Deviation Channel
Channel (MH2z) Spacing

0 903.0 25 Kbits/S 33 kHz 350 kHz
31 914.9 25 Kbits/S 33 kHz 350 kHz
59 926.0 25 Kbits/S 33 kHz 350 kHz
0 903.0 100 Kbits/S 100 kHz 350 kHz
31 914.9 100 Kbits/S 100 kHz 350 kHz
59 926.0 100 Kbits/S 100 kHz 350 kHz
0 903.0 25 Kbits/S 33 kHz 175 kHz
31 908.425 25 Kbits/S 33 kHz 175 kHz
59 913.325 25 Kbits/S 33 kHz 175 kHz
0 914.775 25 Kbits/S 33 kHz 175 kHz
31 921.1 25 Kbits/S 33 kHz 175 kHz
59 926.0 25 Kbits/S 33 kHz 175 kHz

3.7. Equipment Modifications

The following modifications were required to bring the equipment into compliance:

NONE

1.
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3.8. Deviations from the Test Standard

The following deviations from the test standard were required in order to complete the test

program:

1. NONE

3.9. Subcontracted Testing or Third Party Data

The following tests were performed by a MiCOM Labs approved test facility;-

1. NONE
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4. TEST SUMMARY

List of Measurements

The following table represents the list of measurements required under the FCC CFR47 Part

15.247, Industry Canada RSS-210 and Industry Canada RSS-Gen.

Section(s) Test ltems Description Condition Result Test
Report
Section
15.247(a)(1) | 20 dB BW 20 dB BW Conducted | Complies 51.1
A8.1
15.247(a)(1) | Transmitter Channel Spacing Conducted | Complies 5.1.2
A8.1 Channels
15.247(a)(1) | Transmitter Number of Conducted | Complies 5.1.3.1
Channels Channels
A8.1
Channel Occupancy | Conducted | Complies 5.1.3.2
15.247(b)(2) | Output Power Transmit Power Conducted | Complies 51.4
A8.4
15.247(i) Maximum Exposure to radio Conducted | Complies 51.5
55 Permissible frequency energy
' Exposure levels
15.247(d) Conducted Band Edge Conducted | Complies 5.1.6
A8.5 Spgrio_us
Emissions
Spurious Emissions | Conducted | Complies
Transmitter
(1to 10 GHz)
§7.2.3 Standby Conducted | Complies 51.7
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List of Measurements
The following table represents the list of measurements required under the FCC CFR47 Part

15.247, Industry Canada RSS-210 and Industry Canada RSS-Gen.

Section(s) | Test Items Description Condition | Result Test
Report
Section
15.247(d) | Radiated Emissions | Transmitter Radiated Complies
15205 |- Iransmitterand | pea Emissions 5.1.8.1
Receiver
15.209 Radiated 5.1.8.2
A8.5 Spqriqus
05 Emissions
' Band Edge
4.9
4.10 Receiver Radiated Complies 5.1.84
15.247(d) | Radiated Emissions Radiated Complies 5.1.9
15.205 - Digital Emissions
15.209
A8.5
2.2
2.6
15.207 Conducted AC Wireline Conducted N/A 5.1.10
Conducted
7.2.2 o
Emissions

Note 1: Test results reported in this document relate only to the items tested

Note 2: The required tests demonstrated compliance as per client declaration of test

configuration, monitoring methodology and associated pass/fail criteria

Note 3: Section 3.7 - Equipment Modifications highlights the equipment modifications that
were required to bring the product into compliance with the above test matrix
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5. TEST RESULTS

5.1. Device Characteristics

5.1.1. 20 dB Bandwidth

FCC, Part 15 Subpart C §15.247(a)(1)
Industry Canada RSS-210 §A8.1

Test Procedure
The 20 dB bandwidth is measured with a spectrum analyzer connected to the antenna
terminal, while the EUT is operating in transmission mode at the appropriate center frequency
and modulation.

Test Measurement Set up

Att'n

EUT 16dB Coupler | Spectrum
| I |

Analvzer

Power Meter
and Sensor

Measurement set up for 20 dB bandwidth test
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Test Results for 20 dB Bandwidth
Ambient conditions.

Temperature: 17 to 23 °C

Testing was performed on all data rates available on the EUT.

TABLE OF RESULTS: 33kHz Deviation; 25 Kbits/S

Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

Channel Center Frequency 20 dB Bandwidth Specification
# (MHz) (kHz) (kHz)
0 903.00 126.002
31 914.90 126.253 <500
59 926.00 126.503

TABLE OF RESULTS: 100kHz Deviation; 100 Kbits/S

Channel Center Frequency 20 dB Bandwidth Specification
# (MHz) (kHz) (kHz)
0 903.00 302.104
31 914.90 301.353 <500
59 926.00 303.607
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5.1.1.1. 33kHz Deviation Test Results:
CH 0 903.00 MHz 20 dB Bandwidth
Delta 1 [T1] RBW 1 kHz  RF Att 40 dB
Ref Lvi -0.87 dB VBW 1 kHz
40 dBm 126.00200401 kHz SWT 2.5 s unit dBm
4 11.7 dB Offset vi [T1] 3.65 dBn
902.93036072 MHz
3 Al ITII —0.87 dB
126.00200401 kHz
2 —D1 21.38 dBm UFD 140 . Z2525USU L kl‘IZ
VT1 [T1] 3.65 dBn
902.93036072 MHz
1 VT2 ITI] .78 dBn
Tl J Lz 903.05661323 MHz
D2 [1.38 dBm . (
-1 hI \\h ) M\J ' I b
Wlh 1l

N ”

g™

-5
F2
F1
-6
Center 903 MHz 50 kHz/ Span 500 kHz
Date: 12_MAY.2010 15:10:08
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CH 31 914.90 MHz 20 dB Bandwidth

Delta 1 [T1] RBW 1 kHz RF Att 40 dB
Ref Lvl -2.49 dB VBW 1 kHz
40 dBm 126.25250501 kHz SWT 2.5 s unit dBm
4 11.7 dB Offset vi [T1] 3.74 dBn
914.82935872 MHz
3 AT TTII .49 dB
126.25250501 kHz
2 —D1 21.41 dBm UFDB 140 . Z2525USUL kHZ
V11 [T1] 3.74 dBm
914.82935872 MHz
1 VT2 ITI] 125 dBn
o JU | Hio 914.95561122 MHz
D2 |1.41 dBm : 3
-1 | v{/ JLM JJ |||
2 . |I.| 1 ey

F1

Center 914.9 MHz 50 kHz/ Span 500 kHz

Date: 12_.MAY.2010 15:13:12

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Tehama Wireless TW101

- ; To: FCC 47 CFR Part15.247 & IC RSS-210
L/I 4 a S Serial #:  TEHA01-U2 Rev A

Issue Date: 11th January 2011
Page: 25 of 98

CH 59 926.00 MHz 20 dB Bandwidth

Delta 1 [T1] RBW 1 kHz RF Att 40 dB
Ref Lvl -2.53 dB VBW 1 kHz
40 dBm 126.50300601 kHz SWT 2.5 s Unit dBm
4 11.7 dB Offset V1 [T1] 3.81 dBn
925.93036072 MHz
3 Al ITII —2.53 dB
126 .50300601 kHz
2 —D1 21.48 dBm UFE 12625259501 kHZz
VTl [T1] 3.81 dBm
| 925.93036072 MHz
1

VT2 [T1] 1.29 dBnj
.05661323 MHZz

D2 |1.48 dBm

<g
<
e S ——
v
N
©
N
o

-5
2
F1
-6
Center 926 MHz 50 kHz/ Span 500 kHz
Date: 12_MAY.2010 15:22:45
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5.1.1.2. 100kHz Deviation Test Results:
CH 0 903.00 MHz 20 dB Bandwidth
Delta 1 [T1] RBW 1 kHz RF Att 40 dB
Ref Lvl 2.93 dB VBW 1 kHz
40 dBm 302.10420842 kHz SWT 3.8 s unit dBm
4
11.7 dB Offset v1 [T1] 9.43 dBn
902.84143287 MHz
? AT[LTI] 27.93 dB
302.10420842 kHz
>0 D1 2133 dBm OPE 36210426842 kHz
V%% [T11 9.43 dBm
m () 902.84143287 MHz
1 vz ITI] 1Z2.36 dBn
903.14353707 MHz
D2 |1.33 dBm
. o |
|!
-2 JJV V
-3 | \jr.l
—40H ul 1H M“J‘k‘}.
1M M
-5
F2
(=51
-6
Center 903 MHz 75 kHz/ Span 750 kHz
Date: 12_MAY.2010 15:07:04
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CH 31 914.90 MHz 20 dB Bandwidth

Delta 1 [T1] RBW 1 kHz RF Att 40 dB
Ref LvI -0.50 dB VBW 1 kHz

40 dBm 301.35270541 kHz SWT 3.8 s unit dBm

4 11.7 dB Offset vi|[T1] 12.69 dBn
914 .74143287 MHz

3 AT TTII —0-.50 dB
301.35270541 kHz

2 —D1 21.44 dBm UF B 30210420842 kHz
Ny V¥% [T1] 12.69 dBm

Y ) 914.74143287 MHz

1 vz 1711 12.20 dBn

915.04353707 MHz
D2 |1.44 dBm

-2 W
N WMoy
-4
-5
F2
F1
-6
Center 914.9 MHz 75 kHz/ Span 750 kHz
Date: 12_MAY.2010 15:16:44
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CH 59 926.00 MHz 20 dB Bandwidth
Delta 1 [T1] RBW 1 kHz RF Att 40 dB
Ref Lvli 8.08 dB VBW 1 kHz
40 dBm 303.60721443 kHz SWT 3.8 s unit dBm
4
11.7 dB Offset vi [T1] —7.49 dBn
945.84143287 MHz
3 AT TTII ~08 dB
303.60721443 kHz
ofP1 21.36 dBm oP 366-60126240—kHz
+H V¥é [T1] 12.74 dBm
Y Y 945.84293587 MHz
1 vz ITI] TIZ2.60 dBn
| 926.14353707 MHz
D2 |1.36 dBm
Y
-1 | k L"\[ A |
_2 |AU.'N M |
3 . MM
) iy,
Wy
-5
F2
F1
-6
Center 926 MHz 75 kHz/ Span 750 kHz
Date: 12_MAY.2010 15:20:26
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Specification
Limits

FCC 815.247 (a)(1)
Industry Canada RSS-210 §8.1

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.

Laboratory Measurement Uncertainty for Spectrum Measurement

Measurement uncertainty +2.81 dB
Traceability
Method Test Equipment Used

Measurements were made per work 0158, 0193, 0252, 0313, 0314, 0070, 0116, 0117
instruction WI-03 ‘Measurement of RF

Spectrum Mask’
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5.1.2. Transmitter Channels - Channel Spacing

FCC, Part 15 Subpart C §15.247(a)(1)
Industry Canada RSS-210 §8.1(2)

Test Procedure

The channel spacing is measured with a spectrum analyzer connected to the antenna
terminal, while the EUT is operating in transmission mode at the appropriate center frequency

and modulation.

Test Measurement Set up

EUT 16dB Coupler

30dB Att'n
| Spectrum
| B

Analvzer

& Sensor

Power Meter

Measurement set up for Channel Spacing Test
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Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

TABLE OF RESULTS

Channel(s) Chanlzﬁleégacing Specification
36-37 (33kHz Dev.) 350.2004 Greater than maximum 20 dB Bandwidth
36-37 (100kHz Dev.) 350.2004 Greater than maximum 20 dB Bandwidth
36-37 (33kHz Dev.) 175.51 Greater than maximum 20 dB Bandwidth

Maximum 20 dB bandwidth (100kHz) = 303.607 kHz

Maximum 20 dB bandwidth (33kHz) = 126.503 kHz
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Channel Spacing for CH 36 — CH 37; 30 kHz Deviation

Delta 1 [T1] RBW 1 kHz  RF Att 40 dB
Ref Lvl -1.73 dB VBW 1 kHz
40 dBm 350.20040080 kHz SWT 3.8 s unit dBm
4 11.7 dB Offset v1|[T1] —7.08 dBnm
917.94689379 MHz
3 Al LTTII —1-73 dB
350.20040080 kHz
) | !
. | |

L (M

2 UUH il Uiy

B i,

U v
-4
-5
F2
F1
-6
Center 918.125 MHz 75 kHz/ Span 750 kHz
Date: 12_MAY.2010 15:36:52
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Channel Spacing for CH 36 — CH 37; 100 kHz Deviation

Delta 1 [T1] RBW 1 kHz RF Att 40 dB
Ref Lvi -0.53 dB VBW 1 kHz
40 dBm 350.20040080 kHz SWT 3.8 s unit dBm
4
11.7 dB Offset vi [T11 ~-Q.97 dBn
917.94388778 MHz
3 AT ITTI —0.53 dB
350.20040080 kHZzZ
2
1
1 L

Wy M«L |

-4
-5
F2
F1
-6
Center 918.125 MHz 75 kHz/ Span 750 kHz
Date: 12_MAY.2010 15:40:04
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Channel Spacing for CH 36 — CH 37; 30 kHz Deviation; 175kHz Channel Separation

Delta 1 [T1] RBW 1 kHz RF Att 30 dB
Ref Lvi -17.99 dB VBW 1 kHz
20 dBm 175.41358441 kHz SWT 3.8 s unit dBm
2
10.6 dB Offset vi1|[T1] -9.70 dBn
921 .96962568 MHZ|
1 ALl ITIT —17-.99 dB
1715.41358441 kHz
[1].3] |
-1 4 | | i |y
-2 | l \ l |
& | ull . |
. | |
-50 If
-7
F2
F1
-8
Center 922.0847842 MHz 75 kHz/ Span 750 kHz
Date: 1.JAN.1997 00:38:32
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Specification for Channel Spacing
Limits

FCC 815.247 (a)(1)
Industry Canada RSS-210 §A8.1(2)

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

Laboratory Uncertainty for Frequency Measurements

| Measurement uncertainty

| +0.86ppm |

Traceability

Method

Test Equipment Used

Measurements were made per work
instruction WI-02 ‘Frequency Measurement”

0078, 0134, 0158, 0184, 0193, 0250,
0252 0310, 0312.
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5.1.3. Transmitter Channels

5.1.3.1. Number of Channels
FCC, Part 15 Subpart C §15.247(a)(1)
Industry Canada RSS-210 §A8.1

Test Procedure

The number of channels and channel occupancy is measured with a spectrum analyzer
connected to the antenna terminal, while the EUT is operating in transmission mode at the

appropriate center frequency and modulation.

Test Measurement Set up

EUT 16dB Coupler

Att'n

| Spectrum
| IS
Analvzer

Power Meter
& Sensor

Test set up to measure the number of channels and channel occupancy
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Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

TABLE OF RESULTS

MImIOET © 20 dB Bandwidth Specification
Channels
60 < 250 kHz Minimum of 50 hopping channels
60 > 250 kHz Minimum of 25 hopping channels

NUMBER OF TRANSMISSION CHANNELS

Marker 1 [T1] RBW 300 kHz RF Att 40 dB

Ref Lvi 28.94 dBm VBW 300 kHz
40 dBm 907 .55511022 MHz SWT 5 ms unit dBm

4

11.7 dB Offset vi1|[T1] 28.94 dBn
1 907 .55511j022 MHZ|
3 ~06 dBn
000 MHZ|

P

|
|
|

|

Start 900 MHz 3 MHz/

Date: 12_MAY.2010 10:09:16

Stop 930 MHz
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5.1.3.2. Channel Occupancy

FCC, Part 15 Subpart C §15.247(a)(1)
Industry Canada RSS-210 §A8.1

Ambient conditions.
Temperature: 17 to 23 °C
Channel Dwell Time

TABLE OF RESULTS

Relative humidity: 31 to 57 %

Pressure: 999 to 1012 mbar

Channel # Center Frequency Channel Dwell Time (single channel)
(MHZz) (mSecs)
39 919.0 254.91
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CHANNEL DWELL TIME CH 39 919MHZ

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 29.05 dBm VBW 1 MHz
40 dBm 284 .368737 ms SWT 800 ms unit dBm
4
30.9 dB Offset V1 [T1] 29_.05 dBn
1 1 284.368737 ms
3 ; ATTTI] —0.04 dB
254 .909820 ms
2
1
-1
-2
-3 |
-4
-5
-6
Center 919 MHz 80 ms/
Date: 15_MAY.2010 00:54:16
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Channel Occupancy
TABLE OF RESULTS
Channel iy ZOdB Oggsggril:y O(C::Ql?ggr?éy Oggl?ggrflcy
" Frequency Bandwidth Limi Period Limi
(MHz) (kHz) imit erio imit
(mSeconds) (Seconds) (mSeconds)
39 919 303.607 400 10 254.91
39 919 126.503 400 20 254.91

Note: Channel repeats after minimum 27.05 seconds

Note: Device test code was set-up to provide the maximum dwell time supported by the EUT
hardware. This mode was chosen since EUT only transmits on each channel a maximum of
one (1) time during each 10s or 20s period specified in FCC Part 15.247(a)(1)(i). Maximum
dwell times will vary by data rate and channel spacing, but all are within compliance based on
hardware limitation of the device.
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Channel Occupancy 919 MHz

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 21.76 dBm VBW 1 MHz
40 dBm 631.262525 ms SWT 45 s unit dBm
a
30.9 dB Offset vi [T1] 21.76 dBml
631.262525 ms
3 ATTTI] 0.0 dB
1 1 27 .054108 s
A\ 4
> A
1
-1
-2
-3
NLYTYIVIRY. UTY WU U F PN RGNS N Y| N WAWWJW LA ML~ I~
-4
-5
-6
Center 907.9 MHz 4.5 s/
Date: 31.DEC.1996 23:40:12

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Tehama Wireless TW101

Y To: FCC 47 CFR Part15.247 & IC RSS-210
M C’)M |_a S Serial #2 TEHA01-U2 Rev A
L/ Issue Date: 11th January 2011
' Page: 42 of 98

Specification for Number of Channels and Channel Occupancy
Limits

FCC, Part 15 Subpart C §15.247(a)(1)
Industry Canada RSS-210 §A8.1

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.

Laboratory Uncertainty for Frequency Measurements

| Measurement uncertainty | +0.86ppm |

Traceability
Method Test Equipment Used
Measurements were made per work 0078, 0134, 0158, 0184, 0193, 0250,
instruction WI-02 ‘Frequency Measurement” 0252 0310, 0312.
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5.1.4. Qutput Power

FCC, Part 15 Subpart C §15.247(b)(2)
Industry Canada RSS-210 §A8.4

Test Procedure

The transmitter terminal of EUT was set for CW (continuous wave) operation and connected
to the input of the power meter which was calibrated to measure power. The value of
measured power including antenna cable loss was reported.

Test Measurement Set up

EUT 16dB Coupler

Att'n

| Spectrum
| I |
Analvzer

Power Meter
and Sensor

Measurement set up for Transmitter Output Power
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Measurement Results for Output Power

Ambient conditions.

Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

TABLE OF RESULTS: 33 kHz Deviation

Channel # Center Frequency (MHz) Power
(dBm)

0 903.00 +28.40

31 914.90 +28.55

59 926.00 +28.59

TABLE OF RESULTS: 100 kHz Deviation

Channel # Center Frequency (MHz) Power
(dBm)

0 903.00 +28.12

31 914.90 +28.32

59 926.00 +28.38
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Specification

Limits

FCC, Part 15 Subpart C §15.247 (b)(2) The maximum output power of the intentional
radiator shall not exceed the following:

(2) For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems
employing at least 50 hopping channels; and, 0.25 watts for systems employing less than
50 hopping channels, but at least 25 hopping channels, as permitted under paragraph
(a)(1)(i) of this section.

Industry Canada RSS-210 §A8.4

For frequency hopping systems operating in the 902 - 928 MHz band, the maximum peak
conducted power output power is not to succeed 1.0 W if the hopset uses 50 or more
hopping channels and 0.25 W if the hopset uses less than 50 hopping channels.

Laboratory Measurement Uncertainty for Power Measurements

Measurement uncertainty +1.33 dB
Traceability
Method Test Equipment Used

Measurements were made per work
instruction WI-01 ‘Measuring RF Output
Power’

0158, 0193, 0252, 0313, 0314, 0070, 0116, 0117
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5.1.5. Maximum Permissible Exposure

FCC, Part 15 Subpart C §15.247(i)
Industry Canada RSS-Gen 85.5

Calculations for Maximum Permissible Exposure Levels

Power Density = Pd (mW/cm?) = EIRP/(4rd?)
EIRP=P*G

P = Peak output power (mW)

G = Antenna numeric gain (numeric)

d = Separation distance (cm)

Numeric Gain = 10 * (G (dBi)/10)

Because the EUT belongs to the General Population/Uncontrolled Exposure the limit of power
density is 1.0 mW/cm?

; Minimum
Freq. Band Antenna Gain Peikoag't'put Antenna Gain EIRP E;'rsrfs\?;é?n(z@ Separation
Distance
(MHz) (dBi) (dBm) (numeric) (mW) Limit(cm) (cm)
2400 -
24835 2.15 28.59 1.6405898 1185.77 9.72 20

*Note: for mobile or fixed location transmitters the minimum separation distance is
20cm, even if calculations indicate the MPE distance to be less.

Specification

Maximum Permissible Exposure Limits

815.247(i) Systems operating under the provisions of this section shall be operated in a
manner that ensures that the public is not exposed to radio frequency levels in excess of the
Commission’s guidelines.

FCC §1.1310 Limit = 1mW / cm? from 1.310 Table 1

RSS-Gen §5.5 Before equipment certification is granted, the applicable requirements of RSS-102 shall
be met.

Laboratory Measurement Uncertainty for Power Measurements

| Measurement uncertainty +1.33 dB
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5.1.6. Conducted Spurious Emissions Transmitter

FCC, Part 15 Subpart C §15.247(d)
Industry Canada RSS-210 §A8.5

Test Procedure

Conducted emissions were measured at a limit of 20 dB below the highest in-band spectral
density measured with a spectrum analyzer connected to the antenna terminal. Emissions at
the band edge were measured and recorded. Measurements were made while EUT was
operating in transmit mode of operation at the appropriate center frequency.

Test Measurement Set up

Att'n
EUT 1 Spectrum
Analvzer

Band-edge measurement test configuration

Measurement Results of Conducted Spurious Emissions

Ambient conditions.
Temperature: 17 to 23 °C  Relative humidity: 31 to 57 %  Pressure: 999 to 1012 mbar
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Conducted Band-Edge Results
TABLE OF RESULTS
Channel Center Band-edge Limit Amplitude @ Margin
# Frequency Frequency (dBm) Band-edge (dB)
(MH2z) (MH2z) (dBm)
0 903.00 902.0 6.42 -32.81 -39.23
59 926.00 928.0 5.96 -35.15 -41.11
902 MHZ LOWER BAND EDGE — HOPPING OFF
Marker 1 [T1] RBW 100 kHz RF Att 40 dB
Ref Lvl -33.43 dBm VBW 300 kHz
40 dBm 902.00000000 MHz SWT 5 ms unit dBm
4 11.7 dB Offset Yi1|[T1] -33.43 dBn
902.00000000 MHZz
3 Vo TITI] &-10 dBn
D1 2643 dBm 942.740 jb'ie MHz
2 vV3|[T1] 6.43 dBn
902 926f537\1 MHZz
1
D2 |6.43 dBm % \\
-1 / \
-2 '/ \
-3 \,‘/ \\1
LA AW s AP AN AN A MARARRT i,/
-4
-5
F1
-6

Start 896 MHz

Date: 12_.MAY.2010 15:45:44

775 kHz/

Stop 903.75 MHz
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902 MHZ LOWER BAND EDGE — HOPPING ON
Marker 1 [T1] RBW 100 kHz RF Att 40 dB
Ref Lvl -32.81 dBm VBW 300 kHz
40 dBm 902 .00000000 MHz SWT 5 ms unit dBm
4 11.7 dB Offset Vi [T1] -32.81 dBn
902.00000000 MHZ]
3 VoI ITI] ~4T dBn
| D1 26.142 dBm b
902.740 jbwadrm\a
> V3|[T1] 6.42 dBn
9C2_926f5371 MHZ
1
D2 |6.42 dBm %
_1 /
_2 //
-3 AI/
M/V’ o
bt A A pUAAIA A AR AR A A
-4
-5
F1
-6
Start 896 MHz 775 kHz/ Stop 903.75 MHz
Date: 12.MAY.2010 15:49:31
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928 MHZ UPPER BAND EDGE — HOPPING OFF

Marker 1 [T1] RBW 100 kHz RFE Att 40 dB
Ref Lvi -35.15 dBm VBW 300 kHz
40 dBm 928.00000000 MHz SWT 5 ms Unit dBm
Al
11.7 dB Offset vi [T1] -35_15 dBn
9248.00000000 MHz
3 3 VoTITT 75 dB
| D1 26_|967 ¢Bm LT11 - 75 dBn
926 .23446894 MHz
2 vV3|[T1] 26.96 dBn
/ \ﬁ 925.91182365 MHz
1
D2 f.96 ?Bm

e N L
-4
-5
F1
-6
Start 925 MHz 700 kHz/ Stop 932 MHz
Date: 12_MAY.2010 15:52:57
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928 MHZ UPPER BAND EDGE — HOPPING ON

Marker 1 [T1] RBW 100 kHz RF Att 40 dB
Ref Lvi -35.38 dBm VBW 300 kHz
40 dBm 928._.00000000 MHz SWT 5 ms unit dBm
Al
11.7 dB Offset V1 [T1] -35.38 dBm
928 .00000000 MHz
3 3 Vo IITId H_.75 dBn
12 Bm
va‘ 926.23446894 MHZ
2 J vV3|[T1] 26.46 dBn
\ 925.89779559 MHZ|
1

D2 |6.46 ¢Bm

J

5 "
_3 |
L

-4
-5

F1
-6

Start 925 MHz 700 kHz/ Stop 932 MHz
Date: 12_MAY.2010 15:57:19
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Spurious Emissions (1-10 GHz)

Conducted spurious emissions (30MHz - 10 GHz) are provided below. The maximum
emissions observed are indicated in the results table before each plot.

< Plots available beginning next page>
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TABLE OF RESULTS
Channel Start Stop Maximum Limit Margin
Centre Frequency | Frequency Emission (dBm) (dB)
Frequency (MHz) (MHz) Observed
(MH2) (dBm)
903.00 30 10,000 -21.23 7.92 -29.15
The emission breaking the limit line is the carrier.
CHANNEL 903.00 MHZ - 30 MHZ TO 10,000 MHZ
Marker 1 [T1] RBW 100 kHz RF Att 40 dB
Ref LvI 27.92 dBm VBW 300 kHz
40 dBm 889.13827655 MHz SWT 2.5 s Unit dBm
4 11.7 dB Offset v1|[T1] 27.92 dBn
889.13827655 MHZ
30— 57195 dBm VoT1] —21.23 dBn
1.80821/643 GHz
2
1
D4 |7.92 dBm
-1
2
-2
-3 Lﬁ WN/\ ALl
“ rﬂMMAAdvd \AﬁdbwdwkhdvﬂMMMAdeﬂhﬂ“ TN meWMuNMNVAde\q
-4
-5
-6

Start 30 MHz

Date: 12_MAY.2010 09:36:36

997 MHz/

Stop 10 GHz
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Channel Start Stop Maximum Limit Margin
Centre Frequency | Frequency Emission (dBm) (dB)
Frequency (MHz) (MHZz) Observed
(MH2) (dBm)
914.90 30 10,000 -22.77 8.07 30.84
The emission breaking the limit line is the carrier.
CHANNEL 914.90 MHZ - 30 MHZ TO 10,000 MHZ
Marker 1 [T1] RBW 100 kHz RF Att 40 dB
Ref Lvi 28.07 dBm VBW 300 kHz
40 dBm 909.11823647 MHz SWT 2.5 s unit dBm
4
11.7 dB Offset vi1|[T1] 28_07 dBn
1 9(09.11823647 MHZz
3 | D1 Zg_ 07 dBm vV2IIT1] —22.77 dBnm
1.82819639 GHZ
2
1
D2 18.07 dBm
-1
-2 2
-3 T A M/""‘"“NM
WMMMWMMW A A ety
-4
-5
-6

Start 30 MHz 997 MHz/

Date: 12_MAY.2010 09:49:38

Stop 10 GHz
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Channel Start Stop Maximum Limit Margin
Centre Frequency | Frequency Emission (dBm) (dB)
Frequency (MHz) (MHZz) Observed
(MH2) (dBm)
926.00 30 10,000 -24.71 7.76 -32.47
The emission breaking the limit line is the carrier.
CHANNEL 926.00 MHZ - 30 MHZ TO 10,000 MHZ
Marker 1 [T1] RBW 100 kHz  RF Att 40 dB
Ref LvI 27.76 dBm VBW 300 kHz
40 dBm 909.11823647 MHz SWT 2.5 s unit dBm
4 11.7 dB Offset Yi1|[T1] 27.76 dBn
909.11823647 MHZ
3 - D1 27'1'_76 dBm VZITTI] —24_71 dBn
1.84817/635 GHz
2
1
D2 |7.76 dBm
-1
-2
2
-3 T ”’*’A'MVM
MvMWWWW At MAAMR A, J A
-4
-5
-6

Start 30 MHz 997 MHz/

Date: 12_.MAY.2010 09:51:45

Stop 10 GHz
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Specification
Limits Band-Edge

Lower Limit Upper Limit Limit below highest level of
Band-edge Band-edge desired power
902 MHz 928 MHz =20 dB

FCC, Part 15 Subpart C §15.247(d)
Industry Canada RSS-210 §A.5

compliance with the peak conducted power limits.

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated 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, provided the transmitter demonstrates

Laboratory Measurement Uncertainty for Conducted Spurious Emissions

Measurement uncertainty +2.37 dB
Traceability
Method Test Equipment Used
Measurements were made per work 0287, 0158, 0193, 0252, 0313, 0314, 0070,
instruction WI-05 ‘Measurement of 0116, 0117.
Spurious Emissions’
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5.1.7. Conducted Spurious Emissions Stand-By

Industry Canada RSS-Gen 8§7.2.3
Test Procedure

Conducted Stand-By emissions were measured on the device on the mid channel. The EUT
was placed in Stand-By mode and emissions were measured 30 MHz — 7 GHz.

Test Measurement Set up

Att'n
EUT 1 Spectrum
Analvzer

Stand-By spurious emissions test configuration

Measurement Results of Stand —By Spurious Emissions

Ambient conditions.
Temperature: 17 to 23 °C  Relative humidity: 31 to 57 %  Pressure: 999 to 1012 mbar
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5.1.7.1. Conducted Stand-By Spurious Emissions 30M - 10 GHz

No emissions were observed breaking the limit.

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi -57.39 dBm VBW 300 kHz
11.7 dBm 6.98302605 GHz SWT 2.5 s unit dBm
11.7, - —
T1_7 B UTTSETUT Vl [Tl] -57 .39 dBm
6.98302605 GHz
-1
-2
-3
-4
-5
D1 -54 dBm
v
° IV Tt o
-7
-8
-88._3
Start 30 MHz 997 MHz/ Stop 10 GHz
Date: 12_MAY .2010 12:42:24
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Specification
Antenna Conducted Measurement
Industry Canada RSS-Gen §7.2.3

If the device has a detachable antenna of known antenna impedance, then the antenna
conducted method is permitted in lieu of a radiated measurement.

Receiver spurious emissions at any discrete frequency shall not exceed 2 nanowatts
(-57 dBm) in the band 30-1000 MHz, or 5 nanowatts (-53 dBm) above 1 GHz.

Laboratory Measurement Uncertainty for Conducted Spurious Emissions

Measurement uncertainty

+2.37 dB

Traceability

Method

Test Equipment Used

Measurements were made per work
instruction WI-05 ‘Measurement of
Spurious Emissions’

0287, 0158, 0193, 0252, 0313, 0314, 0070,
0116, 0117.
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5.1.8. Radiated Emissions - Transmitter and Receiver

FCC, Part 15 Subpart C §15.247(d)
Industry Canada RSS-210 8A8.5

Test Procedure

Testing was performed in a 3-meter anechoic chamber. Preliminary radiated emissions were
measured on every azimuth and with the receiving antenna in both horizontal and vertical
polarizations. Preliminary emissions were recorded with in Spectrum Analyzer mode, using a
maximum peak detector while in peak hold mode.

Emissions nearest the limits were chosen for maximization and formal measurement using a
CISPR Compliant receiver. Emissions above 1000 MHz are measured utilizing a CISPR
compliant average detector with a tuned receiver, using a bandwidth of 1 MHz. Emissions
from 30 MHz — 1000 MHz are measured utilizing a CISPR compliant quasi-peak detector with
a tuned receiver, using a bandwidth of 120 kHz. Only the highest emissions relative to the
limit are listed.
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Test Measurement Set Up

Horn
Antenna
n‘- -‘

.......................................................... e —— —

I 3 /

\
AN

\

[

Test \
distance \
< — — — > /

Hom \
Antenna \

Polystyrene EUT ./

table HX]}:
........ -
== = = = - g
A
) Flush
Height Mounted Antenna
Turn Table

Motch
Filter
Auxiliary | | LISN (Power Spectrum ;
Equipment o Supply) Analyzer

Radiated Emission Measurement Setup — Above 1 GHz

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:

To:

Serial #:
Issue Date:
Page:

Tehama Wireless TW101

FCC 47 CFR Part15.247 & IC RSS-210
TEHAO1-U2 Rev A

11th January 2011

62 of 98

Test
i distance

-«

Polystyrene EUT
table

*—————*

Flush
Mounted
Turn Tablg

Auxiliary L Power
Equipment Supply

Antenna

HMotch
Filter

Spectrum
Analyzer

Radiated Emission Measurement Setup — Below 1 GHz
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Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. All factors are included in the reported data.

FS=R+AF + CORR -FO

FS = Field Strength

R = Measured Spectrum analyzer Input Amplitude

AF = Antenna Factor

CORR = Correction Factor = CL — AG + NFL

CL = Cable Loss

AG = Amplifier Gain

FO = Distance Falloff Factor

NFL = Notch Filter Loss or Waveguide Loss

Field Strength Calculation Example:

40 dBuV/m = 100 uV/m
48 dBuV/m = 250 pV/m

Given receiver input reading of 51.5 dBuV; Antenna Factor of 8.5 dB; Cable Loss of

1.3 dB; Falloff Factor of 0 dB, an Amplifier Gain of 26 dB and Notch Filter Loss of

1 dB. The Field Strength of the measured emission is:
FS=515+85+1.3-26.0+1=36.3 dBuV/m

Conversion between dBuV/m (or dBuV) and pV/m (or uV) are done as:

Level (dBuV/m) = 20 * Log (level (nV/m))
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Specification

Radiated Spurious Emissions

FCC 815.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated 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 radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits.

If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below
the general limits specified §15.209(a) is not required. In addition, radiated emissions which
fall in the restricted bands, as defined in Section §15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section 15.205(a)).

FCC 815.205 (a) Except as shown in paragraph (d) of 15.205 (a), only spurious emissions are
permitted in any of the frequency bands listed.

FCC 815.205 (a) Except as shown in paragraphs (d) and (e) of this section, the field strength
of emissions appearing within these frequency bands shall not exceed the limits shown in
Section §15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits
in Section 15.209 shall be demonstrated using measurement instrumentation employing a
CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in Section
15.209 shall be demonstrated based on the average value of the measured emissions. The
provisions in Section 15.35 apply to these measurements.

FCC §15.209 (a) Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table.

Table 1: FCC 15.209 Spurious Emissions Limits

Frequency (MHz) Field Strength Field Strength Measurement
(LV/m) (dBpV/m) Distance (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3
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Laboratory Measurement Uncertainty for Spectrum Measurement

| Measurement Uncertainty | +5.6/ -4.5 dB

Traceability:
Method Test Equipment Used
Work instruction WI-03 0088, 0158, 0134, 0304, 0311, 0315, 0310, 0312
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5.1.8.1. Transmitter Peak Emissions

Radiated Emissions — Peak Fundamental Emissions

Test Freq. |903.00 MHz Engineer |CSB
Variant |FSK Temp (°C) |21.5
Freg. Range |902 - 928 MHz Rel. Hum .(%) (37
Power Setting [Maximum Press. (mBars) (1009
Antenna |Integral Whip Duty Cycle (%)|100

Test Notes 1 |Peak Emissions

Test Notes 2

10dB attenuator, no preamp

dBuvim
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Filename: kprogramitehama wirtlesstehall- emote sensortest programinorth amercakl s 24

10 by 10 15:25 -
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Formally measured emission peaks

Frequency | Raw [Cable| AF Level |Measurement Pol Margin AR
MHz dBuV | Loss dB |dBuV/m Type Deg |dBuV/m dB
902.990 88.3 | 17.3 | 22.8 128.3 Peak [Scan] H
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
PK = Peak Emission of Fundamental
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Test Freq. [915.00 MHz Engineer |CSB
Variant |FSK Temp (°C) |21.5
Freq. Range |902 - 928 MHz Rel. Hum .(%) |37
Power Setting [Maximum Press. (mBars) [1009
Antenna |Integral Whip Duty Cycle (%)|100

Test Notes 1 |Peak Emissions

Test Notes 2 |10dB attenuator, no preamp

dBu’dim
o0

MiCem
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110C
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Filename: kprogramitehama wirelesstehall- remote sensortest progaminorth amencail 5 24
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+  Debug
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emplate: FCC 15200 REHH] 1

Formally measured emission peaks

Frequency | Raw |Cable| AF Level |Measurement Pol Hgt | Azt Limit |[Margin | Pass .
MHz dBuV | Loss dB |dBuV/m Type cm | Deg |dBuV/m dB /Fail
914.922 855 | 17.4 | 22.9 125.8 Peak [Scan] H PK
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
PK = Peak Emission of Fundamental
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Test Freq. |926.00 MHz Engineer (CSB
Variant |FSK Temp (°C) |21.5
Freg. Range |902 - 928 MHz Rel. Hum .(%) |37
Power Setting [Maximum Press. (mBars) [1009
Antenna |Integral Whip Duty Cycle (%)|100
Test Notes 1 |Peak Emissions
Test Notes 2 |10dB attenuator, no preamp
MIC@M dBurim Vasona by EMiSoft 10 May 10 15:31 -
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Radiated BEmissions Template: FCC 15.209 RE 30-1 hiHz

Filename: kprogramitehama wirelesstehall- remote sensortest progaminorth amencail 5 24

Formally measured emission peaks

Frequency | Raw |Cable| AF Level |Measurement Pol Hgt | Azt Limit |[Margin | Pass .
MHz dBuV | Loss dB |dBuV/m Type cm | Deg |dBuV/m dB /Fail

926.072 829 | 174 | 229 | 123.2 Peak [Scan] \Y PK

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

PK = Peak Emission of Fundamental
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5.1.8.2. Transmitter Radiated Spurious Emissions

Radiated Spurious Emissions — [30-1000MHZ]

Test Freq. [903.00 MHz Engineer |CSB
Variant |FSK Temp (°C) |21.5
Freq. Range |30 MHz - 1000 MHz Rel. Hum .(%) (37
Power Setting [Maximum Press. (mBars) (1009
Antenna |Integral Whip Duty Cycle (%)|100
Test Notes 1 |EUT Vertical on Test Table
Test Notes 2 |Fundamental attenuated by Band Stop Filter

iCot : ) Rr e
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Radizted Emissions Template: FCC 15,200 RE 20-1000hHz
Filename: kiprogramitehama wirdlesstehall- remote sensortest programinorth amenca*.li 245

Formally measured emission peaks

Frequency | Raw [Cable | AF Level |Measurement Pol Hgt | Azt Limit [Margin | Pass AR
MHz dBuV | Loss dB |dBuV/m Type cm | Deg |dBuV/m dB /Fail
802.651 55.7 7.2 -8.4 54.5 Peak H > 20dB below Fundamental | Pass NRB

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

Note: Fundamental is visible in plot. Please see Radiated Digital Emissions for emissions
results not categorized as radio emissions (TX, NRB = Non Restricted Band, FUND)
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Test Freq. |915 MHz Engineer |CSB
Variant |FSK Temp (°C) |21.5
Freq. Range |30 MHz - 1000 MHz Rel. Hum .(%) (37
Power Setting [Maximum Press. (mBars) (1009
Antenna [Integral Whip Duty Cycle (%)|100
Test Notes 1 |EUT Vertical on Test Table
Test Notes 2 |Fundamental attenuated by Band Stop Filter

MICCBM dBu\im Vasona by EMiSoft 10 by 10 10:25 -
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Radiated Emissions . Template: FCC 15.209 RE 30-1000hHz | B
Filename: kprogramitehama wirelesstehall- remote sensortest progaminorth amencail 5 24

oo

Formally measured emission peaks

Frequency | Raw |Cable| AF Level |Measurement Pol Hgt | Azt Limit |[Margin | Pass .
MHz dBuV | Loss dB |dBuV/m Type cm | Deg |dBuV/m dB /Fail
811.984 51.5 7.2 -8.1 50.5 Peak H > 20dB below Fundamental Pass NRB

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

Note: Fundamental is visible in plot. Please see Radiated Digital Emissions for emissions
results not categorized as radio emissions (TX, NRB = Non Restricted Band, FUND)
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Test Freq. |926 MHz Engineer |CSB
Variant |FSK Temp (°C) |21.5
Freq. Range |30 MHz - 1000 MHz Rel. Hum .(%) |37
Power Setting [Maximum Press. (mBars) (1009
Antenna |Integral Whip Duty Cycle (%)|100
Test Notes 1 |EUT Vertical on Test Table
Test Notes 2 |Fundamental attenuated by Band Stop Filter

MICCBM ‘ dBu\im Vasona by EMiSoft 10 by 10 10:35 -
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Formally measured emission peaks

Frequency | Raw |Cable| AF Level |Measurement Pol Hgt | Azt Limit |[Margin | Pass .
MHz dBuV | Loss dB |dBuV/m Type cm | Deg |dBuV/m dB /Fail
823.092 47.7 7.2 -8.0 46.8 Peak [Scan] H > 20dB below Fundamental Pass NRB

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

Note: Fundamental is visible in plot. Please see Radiated Digital Emissions for emissions
results not categorized as radio emissions (TX, NRB = Non Restricted Band, FUND)
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Radiated Spurious Emissions — [1000MHz — 10,000MHz]

EUT was tested at 100% duty cycle. Typical packet lengths are below 15ms, and channel
does not repeat over a period of approximately 27 seconds. The slowest baud rate (highest
spectral density) and longest operational packet length was used to calculate the duty cycle
correction factor displayed below.

Slowest baud rate = 25Kbit/sec. At 25Kbit/sec, the longest packet will be 23.68mS, and our
typical packet under 15mS.

Duty Cycle Correction Factor:

Duty cycle correction factor was applied to spurious emissions in the restricted bands closest
to the fundamental transmission.

EUT Operational Duty Cycle: 23.68mS per 100mS window
Correction Factor = 20 * LOG (23.68 / 100)

Correction Factor = -12.51dB

Corrected Value = Measured Value (dB) - 12.51 (dB)
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Test Freq. |903.00 MHz Engineer |CSB
Variant |FSK Temp (°C) |21.5
Freg. Range |1000 - 10000 MHz Rel. Hum .(%) (37
Power Setting [Maximum Press. (mBars) (1009
Antenna |Integral Whip Duty Cycle (%)|100

Test Notes 1

Duty Cycle correction factor applied as appropriate.

Test Notes 2

MICSM 2t
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Radiated Emissions Template: FCC RE 1-18GHz

Filename: kprogramitehama wirelesstehaldl- remote sensortest progaminorth amencail 5 24

Duty Cycle Correction Factor (dB): 12.51

Formally measured emission peaks

Frequency | Raw [Cable | AF Level [Measurement Pol Hgt | Azt Limit Margin Pas_s CRERS
MHz dBuV | Loss dB dBuVv Type cm | Deg dBuV dB /Fail

1805.969 721 26 |-12.7 62.0 Peak [Scan] \Y > 20dB below fundamental | Pass NRB
2608.642 56.5 | 3.1 |-11.4 48.2 Peak [Scan] H > 20dB below fundamental | Pass NRB
2708.978 | 782 | 3.2 |[-11.2] 70.2 Peak [Scan] H |100] O 74 -3.8 | Pass RB
2709.028 | 674 | 3.2 |[-11.2] 594 10Hz VBW H | 101 | 220 54 -71 Pass RB
3611.943 | 684 | 3.7 |[-10.7]| 613 Peak [Scan] vV |100]| O 54 -5.2 | Pass RB
4514976 | 615 | 42 | -9.7 56.1 Peak [Scan] H |100] O 54 -10.5 | Pass RB
5418.006 | 55.0 | 4.6 | -9.2 50.5 Peak [Scan] vV |100| O 54 -16.1 | Pass RB
6320.892 56.1 5.1 -6.7 54.4 Peak [Scan] H > 20dB below fundamental | Pass NRB
7223.908 496 | 54 -55 49.5 Peak [Scan] \Y > 20dB below fundamental | Pass NRB
8126.854 | 516 | 5.7 | -4.0 53.3 Peak [Scan] H |100] O 54 -13.2 | Pass RB
9029.881 584 | 6.2 | -3.7 61.0 Peak [Scan] H |100]| O 54 -5.6 | Pass RB
9932.881 46.6 6.4 2.7 50.4 Peak [Scan] H > 20dB below fundamental | Pass NRB

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

DCCF = Duty Cycle Correction Factor Applied
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Test Freq. [914.9 MHz Engineer |CSB
Variant |FSK Temp (°C) |21.5
Freq. Range [1000 - 10000 MHz Rel. Hum .(%) |37
Power Setting [Maximum Press. (mBars) (1009
Antenna |Integral Whip Duty Cycle (%)|100
Test Notes 1 [Duty Cycle correction factor applied as appropriate.
Test Notes 2
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Radiated BEmissions Template: FCC RE 1-18GHz

Filename: kprogramitehama wirelesstehaldl- remote sensortest progaminorth amencail 5 24

Duty Cycle Correction Factor (dB): 12.51

Formally measured emission peaks

Frequency | Raw [Cable | AF Level [Measurement Pol Hgt | Azt Limit Margin Pas.s .
MHz dBuV | Loss dB dBuVv Type cm | Deg dBuV dB /Fail
1829.762 [ 685 | 2.6 |-12.8| 584 Peak [Scan] \% > 20dB below fundamental | Pass NRB
2744689 | 770 | 3.2 |-11.6]| 687 Peak [Scan] H]1100] O 74.0 -5.3 | Pass RB
2744689 | 713 | 3.2 |-11.6]| 63.0 10Hz VBW H 100 ] O 54 -3.6 | Pass RB
3659.587 | 706 | 3.7 |-10.7| 63.6 Peak [Scan] H |100] O 54 -29 | Pass RB
4574.459 | 62.7 | 42 |-10.1 56.9 Peak [Scan] vV |100]| O 54 -9.7 | Pass RB
5489.352 60.1 4.6 -8.8 56.0 Peak [Scan] H > 20dB below fundamental | Pass NRB
6404.289 60.2 | 5.1 -6.6 58.7 Peak [Scan] H > 20dB below fundamental | Pass NRB
7319.238 | 492 | 54 | -5.0 49.6 Peak [Scan] H |100] O 54 -16.9 | Pass RB
8233.955 | 533 | 5.7 | -3.6 55.5 Peak [Scan] H|100]| O 54 -11.0 | Pass RB
9148.957 | 584 | 6.2 | -3.3 61.3 Peak [Scan] H |100] O 54 -5.3 | Pass RB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
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Test Freq. |926 MHz Engineer (CSB
Variant |FSK Temp (°C) |21.5
Freg. Range |1000 - 10000 MHz Rel. Hum .(%) (37
Power Setting [Maximum Press. (mBars) (1009
Antenna |Integral Whip Duty Cycle (%)|100
Test Notes 1 [Duty Cycle correction factor applied as appropriate.
Test Notes 2
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Radiated BEmissions Template: FCC RE 1-18GHz

Filename: kprogramitehama wirelesstehall- remote sensortest progaminorth amencail 5 24

Duty Cycle Correction Factor (dB): 12.51

Formally measured emission peaks

Frequency | Raw [Cable | AF Level [Measurement Pol Hgt | Azt Limit Margin Pas's -
MHz dBuV | Loss dB dBuV Type cm | Deg dBuV dB /Fail
1851973 | 701 | 2.7 |-125| 60.2 Peak [Scan] H > 20dB below fundamental | Pass NRB
2777957 | 763 | 3.2 |[-116] 67.9 Peak [Scan] H|]100]| O 74.0 -6.1 Pass RB
2777957 | 732 | 32 |-116]| 64.8 10Hz VBW H|]100]| O 54 -1.7 | Pass RB
3703.937 | 714 | 3.7 |-10.5] 64.7 Peak [Scan] H|100]| O 54 -1.8 | Pass RB
4629.961 626 | 43 | -9.8 57.1 Peak [Scan] vV [100]| O 54 -9.4 | Pass RB
5555.932 62.2 4.7 -8.5 58.4 Peak [Scan] H > 20dB below fundamental | Pass NRB
6481.941 594 | 51 -6.6 58.0 Peak [Scan] H > 20dB below fundamental | Pass NRB
8333.968 | 564 | 58 | -36 | 585 | PeakiScan] [ H [100| 0 | 54 | -8.0 |Pass RB
9259.915 53.0 | 6.2 -2.8 56.5 Peak [Scan] H > 20dB below fundamental | Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
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5.1.8.3. Band Edge Emissions

Test Freq. |903 MHz Engineer |CSB
Variant |FSK Temp (°C) |21.5
Freq. Range |Band Edge Rel. Hum .(%) |37
Power Setting [Maximum Press. (mBars) (1009
Antenna |Integral Whip Duty Cycle (%)|100
Test Notes 1 |AC Pow ered
Test Notes 2
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Formally measured emission peaks

Frequency | Raw |Cable| AF Level |Measurement Pol Hgt | Azt Limit |[Margin | Pass CRRERS
MHz dBuV | Loss dB |dBuV/m Type cm | Deg |dBuV/m dB /Fail

Emissions covered under radiated spurious emissions

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
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Test Freq. |926 MHz Engineer |CSB
Variant |FSK Temp (°C) |21.5
Freq. Range |Band Edge Rel. Hum .(%) |37
Power Setting [Maximum Press. (mBars) [1009
Antenna |Integral Duty Cycle (%)|100
Test Notes 1 |AC Pow ered
Test Notes 2
MiC& dBu\im Vasona by EMiSoft 10 Wy 10 14:49 -
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Radiated Emissions . Template: FCC 15.209 RE 30-1000hHz | B
Filename: kprogramitehama wirelesstehall- remote sensortest progaminorth amencail 5 24

Formally measured emission peaks

Frequency
MHz

Cable
Loss

Raw
dBuV

AF
dB

Level
dBuV/m

Measurement
Type

Hgt
cm

Azt
Deg

Limit
dBuV/m

Margin
dB

Pass
/Fail

Pol

No radio emissions w ithin 6dB of limit.

Legend:

TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com

Comments




Title: Tehama Wireless TW101

To: FCC 47 CFR Part15.247 & IC RSS-210
a S Serial # TEHA01-U2 Rev A

Issue Date: 11th January 2011
Page: 78 of 98

C

(=

5.1.8.4. Receiver Radiated Spurious Emissions

Test Freq. [913.5 MHz Engineer |CSB
Variant |FSK Temp (°C) |21.5
Freq. Range |30 MHz - 1000 MHz Rel. Hum .(%) (37
Power Setting [Maximum Press. (mBars) (1009
Antenna |Integral Whip Duty Cycle (%)|100
Test Notes 1 |AC Pow ered
Test Notes 2

)
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oo

Formally measured emission peaks

Frequency | Raw |Cable| AF Level |Measurement Pol Hgt | Azt Limit |[Margin | Pass CRRERS
MHz dBuV | Loss dB |dBuV/m Type cm | Deg |dBuV/m dB /Fail

No radio emissions w ithin 6dB of limit. 30 - 125 MHz emissions from Pow er Supply.

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

Note: Fundamental is visible in plot. Please see Radiated Digital Emissions for emissions
results not categorized as radio emissions (TX, NRB. FUND)
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Test Freq. [2437 MHz Engineer |CSB
Variant |FSK Temp (°C) |21.5
Freq. Range |30 MHz - 1000 MHz Rel. Hum .(%) (37
Power Setting [Maximum Press. (mBars) [1009
Antenna |Integral Whip Duty Cycle (%)|100
Test Notes 1 |AC Pow ered
Test Notes 2
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Filename: kprogramitehama wirelesstehall- remote sensortest progaminorth amencail 5 24

Formally measured emission peaks

Frequency | Raw |Cable| AF Level |Measurement Pol Hgt | Azt Limit |[Margin | Pass .
MHz dBuV | Loss dB |dBuV/m Type cm | Deg |dBuV/m dB /Fail

No radio emissions w ithin 6dB of limit.

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
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FCC, Part 15 Subpart C §15.247(d)
Industry Canada RSS-210 8A8.5

Specification

FCC Part 15 Subpart C §15.247(d)
Industry Canada §A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated 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, provided the transmitter demonstrates
compliance with the peak conducted power limits.

Laboratory Measurement Uncertainty for Radiated Emissions

Measurement uncertainty

+5.6/ -4.5 dB

Traceability

Method

Test Equipment Used

Measurements were made per work
instruction WI-03 ‘Measurement of
Radiated Emissions’

0287, 0335, 0338, 0158, 0134, 0304, 0311, 0315,
0310, 0312
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5.1.9. Radiated Spurious Emissions — Digital Emissions

FCC, Part 15 Subpart C §15.247(d), §15.205, 15.109
Test Procedure

Testing was performed in a 3-meter anechoic chamber. Preliminary radiated emissions were
measured on every azimuth and with the receiving antenna in both horizontal and vertical
polarizations. Preliminary emissions were recorded with in Spectrum Analyzer mode, using a
maximum peak detector while in peak hold mode.

Emissions nearest the limits were chosen for maximization and formal measurement using a
CISPR Compliant receiver. Emissions above 1000 MHz are measured utilizing a CISPR
compliant average detector with a tuned receiver, using a bandwidth of 1 MHz. Emissions
from 30 MHz — 1000 MHz are measured utilizing a CISPR compliant quasi-peak detector with
a tuned receiver, using a bandwidth of 120 kHz. Only the highest emissions relative to the
limit are listed.
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Test Measurement Set Up

Horn
Antenna
n"- “
.......................................................... B —— —
I g !
\
N
\
[
Test \
distance \
< — — — l‘* /
Horn \
Antenna \
Polystyrene EUT .l
table M%
........ e
= = = = = - g
A
) Flush
HEIght MOUIlted Antenna
Turn Table 1

Motch

Filter

Auxiliary | | LISN (Power Spectrum %
Equipment ] Supply) Analyzer

Radiated Emission Measurement Setup — Above 1 GHz
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Radiated Emission Measurement Setup — Below 1 GHz
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Test Measurement Set Up

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. All factors are included in the reported data.

FS=R+AF+ CORR-FO

FS = Field Strength

R = Measured Spectrum analyzer Input Amplitude

AF = Antenna Factor

CORR = Correction Factor = CL — AG + NFL

CL = Cable Loss

AG = Amplifier Gain

FO = Distance Falloff Factor

NFL = Notch Filter Loss or Waveguide Loss

Field Strength Calculation Example:

40 dBpV/m = 100 pV/m
48 dBuV/m = 250 pV/m

Given receiver input reading of 51.5 dBuV; Antenna Factor of 8.5 dB; Cable Loss of
1.3 dB; Falloff Factor of 0 dB, an Amplifier Gain of 26 dB and Notch Filter Loss of
1 dB. The Field Strength of the measured emission is:
FS=515+85+1.3-26.0 +1 = 36.3 dBuV/m
Conversion between dBuV/m (or dBuV) and puV/m (or uV) are done as:

Level (dBuV/m) = 20 * Log (level (uV/m))
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Specification

Radiated Spurious Emissions

FCC 815.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated 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 radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits.

If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below
the general limits specified §15.209(a) is not required. In addition, radiated emissions which
fall in the restricted bands, as defined in Section §15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section 15.205(a)).

FCC 815.205 (a) Except as shown in paragraph (d) of 15.205 (a), only spurious emissions are
permitted in any of the frequency bands listed.

FCC 815.205 (a) Except as shown in paragraphs (d) and (e) of this section, the field strength
of emissions appearing within these frequency bands shall not exceed the limits shown in
Section §15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits
in Section 15.209 shall be demonstrated using measurement instrumentation employing a
CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in Section
15.209 shall be demonstrated based on the average value of the measured emissions. The
provisions in Section 15.35 apply to these measurements.

FCC §15.209 (a) Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table.

Table 1: FCC 15.209 Spurious Emissions Limits

Frequency (MHz) Field Strength Field Strength Measurement
(LV/m) (dBpV/m) Distance (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3
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Laboratory Measurement Uncertainty for Spectrum Measurement

| Measurement Uncertainty | +5.6/ -4.5 dB

Traceability:
Method Test Equipment Used
Work instruction WI-03 0088, 0158, 0134, 0304, 0311, 0315, 0310, 0312
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5.1.9.1. Radiated Digital Emissions
Test Freq. |Rx Mode - 914.9 MHz Engineer |CSB
Variant |Digital Emissions Temp (°C) |25
Freq. Range |30 MHz - 1000 MHz Rel. Hum .(%) |38
Power Setting [Receive Mode Press. (mBars) [1005
Antenna |Integral
Test Notes 1 |AC Pow er supply on table. EUT vertical on table.
Test Notes 2
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Formally measured emission peaks

Frequency | Raw |Cable| AF Level |Measurement Pol Hgt | Azt Limit [Margin Pas_s -
MHz dBuV | Loss dB |dBuV/m Type cm | Deg [dBuV/m dB /Fail
71.566 491 3.9 |-23.1 29.9 Quasi Max VvV | 1568 | 104 40 -10.1 | Pass DIG
134.483 544 | 44 |-173| 415 Quasi Max V| 99 | 118 43.5 -2.0 | Pass DIG
140.979 552 | 44 |-181 415 Quasi Max V | 105 | 100 43.5 -2.0 | Pass DIG
208.240 523 | 4.8 |-196| 375 Quasi Max V | 98 | 249 43.5 -6.0 | Pass DIG
212.572 534 | 48 |-19.7| 385 Quasi Max \% 98 | 27 43.5 -5.0 | Pass DIG
277.628 510 | 51 |-171 39.1 Quasi Max H | 120 | 53 46 -6.9 | Pass DIG
Legend: | DIG = Digital Device Emission; TX = Transmitter Emission; FUND = Fundamental Frequency
NRB = Non-Restricted Band, Limit is 20 dB below Fundamental; RB = Restricted Band
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Test Freq. |Rx Mode - 914.9 MHz Engineer |CSB
Variant |Digital Emissions Temp (°C) (25
Freg. Range |1000 MHz - 6000 MHz Rel. Hum .(%) |38
Power Setting [Receive Mode Press. (mBars) [1005

Antenna |Integral

Test Notes 1 |AC Pow er supply on table. EUT vertical on table.

Test Notes 2
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Formally measured emission peaks

Frequency | Raw |Cable| AF Level |Measurement

MHz dBuV | Loss dB |dBuV/m Type Pl

Hgt | Azt Limit
cm | Deg |dBuV/m

Margin
dB

Pass
/Fail

Comments

No emissions w ithing 6dB of the limit.

Legend: | DIG = Digital Device Emission; TX = Transmitter Emission; FUND = Fundamental Frequency

NRB = Non-Restricted Band, Limit is 20 dB below Fundamental; RB = Restricted Band
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Specification
Limits

§15.205 (a) Except as shown in paragraph (d) of 15.205 (a), only spurious emissions are
permitted in any of the frequency bands listed.

§15.205 (a) Except as shown in paragraphs (d) and (e) of this section, the field strength of
emissions appearing within these frequency bands shall not exceed the limits shown in
Section §15.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in Section 15.209 shall be demonstrated using measurement instrumentation
employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission
limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisions in Section 15.35 apply to these measurements.

815.109 (b) The field strength of radiated emissions from a Class A digital device,
as determined at a distance of 3 meters, shall not exceed the following:

§15.109 (b) Limit Matrix Class A digital device

Frequency(MHz) Field Strength Field Strength Measurement Distance
(uV/m) (dBuVv/im) (meters)
30-88 100 49.5 3
88-216 150 54.0 3
216-960 200 57.0 3
Above 960 500 60.0 3

Laboratory Measurement Uncertainty for Radiated Emissions
| +5.6/-4.5dB |

[ Measurement uncertainty

Traceability

Method

Test Equipment Used

Measurements were made per work
instruction WI-03 ‘Measurement of
Radiated Emissions’

0287, 0335, 0338, 0158, 0134, 0304, 0311,
0315, 0310, 0312, 0341

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Tehama Wireless TW101

e Y To: FCC 47 CFR Part15.247 & IC RSS-210
. a S Serial #:  TEHA01-U2 Rev A
L/. Issue Date: 11th January 2011

Page: 90 of 98

5.1.10. AC Wireline Conducted Emissions (150 kHz — 30 MHz)

FCC, Part 15 Subpart C §15.207
Industry Canada RSS-Gen 87.2.2

Test Procedure

The measurement frequency range extends from 150 kHz to 30 MHz. The conducted
emissions are measured in a shielded room with a spectrum analyzer in peak hold in the first
instance. Emissions closest to the limit are measured in the quasi-peak mode (QP) with the
tuned receiver using a bandwidth of 9 kHz. The emissions are maximized further by cable
manipulation. The highest emissions relative to the limit are listed.

Test Measurement Setup

EUT LISN Receiver

T 120 Vac 60 Hz

Measurement set up for Conducted Emissions Test

Specification

815.207 (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 uQ line impedance stabilization network (LISN), see §15.207
(a) matrix below. 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.
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Limits
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency

Traceability

All conducted emission measurements are traceable to national standards. The uncertainty of
measurement at a confidence level of not less than 95 %, with a coverage factor of k=2, in the
range 9 kHz — 30 MHz (Average & Quasi-peak) is +2.64 dB.

Laboratory Measurement Uncertainty

Conducted Emissions’

Measurement uncertainty | +2.64 dB
Method Test Equipment Used
Measurements were made per work 0158, 0184, 0193, 0190, 0293, 0307, 156,

instruction WI-EMC-01 ‘Measurement of 193, 190
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Test Freq. [N/A Engineer |CSB
Variant |AC Line Emissions Temp (°C) (25
Freq. Range [0.150 MHz - 30 MHz Rel. Hum .(%) |38
Power Setting | Transmitting at Max Pow er Press. (mBars) [1005
Antenna |Integral
Test Notes 1
Test Notes 2
MinBM DS auv vasona by EMiSof 12 May 10 10:50 -
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Formally measured emission peaks

Frequency | Raw [Cable | Factors | Level |Measurement L Limit Margin Pas_s CRERS
MHz dBuV | Loss dB dBuV Type dBuVv dB /Fail
0.629 15.4 1 10.0 0.1 25.5 Average Live 46 -20.6 | Pass
0.629 33.5 | 10.0 0.1 43.5 Quasi Peak Live 56 -12.5 | Pass
0.685 11.7 | 10.0 0.1 21.7 Average Live 46 -24.3 | Pass
0.685 32.2 | 10.0 0.1 42.2 Quasi Peak Live 56 -13.8 | Pass
0.788 34.2 | 10.0 0.1 44.2 Quasi Peak Neutral 56 -11.8 | Pass
0.788 18.8 | 10.0 0.1 28.8 Average Neutral 46 -17.2 | Pass
0.948 17.5 |1 9.9 0.1 27.6 Average Neutral 46 -18.5 | Pass
0.948 36.1 9.9 0.1 46.1 Quasi Peak Neutral 56 -9.9 Pass
1.740 34.7 | 10.0 0.1 44.8 Quasi Peak Live 56 -11.2 | Pass
1.740 18.9 | 10.0 0.1 291 Average Live 46 -16.9 | Pass
9.736 18.1 | 10.3 0.4 28.7 Average Live 50 -21.3 | Pass
9.736 319 | 10.3 0.4 425 Quasi Peak Live 60 -17.5 | Pass
Legend: | DIG = Digital Device Emission; TX = Transmitter Emission; FUND = Fundamental Frequency

NRB = Non-Restricted Band, Limitis 20 dB below Fundamental; RB = Restricted Band
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6. PHOTOGRAPHS

6.1. General Measurement Test Set-Up
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6.2. Radiated Emissions >1 GHz
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6.3. Radiated Emissions <1 GHz
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6.4. AC Mains Conducted Emissions
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7. TEST EQUIPMENT DETAILS
Asset # Instrument Manufacturer Part # Serial #
0070 Power Meter Hewlett Packard 437B 3125U11552
0116 Power Sensor Hewlett Packard 8485A 3318A19694
0117 Power Sensor Hewlett Packard 8487D 3318A00371
0158 Barometer Control Co. 4196 E2844
/Thermometer
0184 Pulse Limiter Rhode & Schwarz ESH3Z72 357.8810.52
0190 LISN Rhode & Schwarz ESH3Z5 836679/006
0223 Power Meter Hewlett Packard HP EPM-442A US37480256
0251 K-Cable Megaphase Sucoflex 104 Unknown
0252 K-Cable Megaphase Sucoflex 104 Unknown
0253 K-Cable Megaphase Sucoflex 104 Unknown
0256 K-Cable Megaphase Sucoflex 104 Unknown
0271 Amplifier 1t0 26.5 GHz MiCOM --
0287 EMI Receiver Rhode & Schwarz ESIB 40 100201
0293 BNC Cable Megaphase 1689 1GVT4 15F50B001
0307 BNC Cable Megaphase 1689 1GVT4 15F50B002
. UFA210A-0-0787-
0310 2m SMA Cable Micro-Coax 3G03G0 209089-001
. UFA210A-1-1181-
0312 3m SMA Cable Micro-Coax 3G0300 209092-001
0313 Coupler Hewlett Packard 86205A 3140A01285
0314 30 dB N-Type ARRA N944-30 1623
Attenuator
0335 Hom Antenna | /e Electro-Mechanics 3117 00066580
Company
0337 Amplifier 30 MHz -3 GHz MiCOM --
0338 Antenna (30M-3GHz) Sunol Sciences JB3 A052907
0341 | 902928 iz Noteh EWT EWT-14-0199 H1
0363 Switch MiCOM Labs -- --
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