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GENERAL REMARKS

The attached report shall not be reproduced except in full without the written
permission of Timco Engineering Inc.

Summary

The device under test does:

X Fulfill the general approval requirements as identified in this test report

] Not fulfill the general approval requirements as identified in this test report
Attestations

This equipment has been tested in accordance with the standards identified in this
test report. To the best of my knowledge and belief, these tests were performed using
the measurement procedures described in this report.

All instrumentation and accessories used to test products for compliance to the

indicated standards are calibrated regularly in accordance with 1SO 17025: 2005
requirements.

| attest that the necessary measurements were made, under my supervision, at:
Timco Engineering Inc.

849 NW State Road 45

Newberry, FL 32669

Authorized Signatory Name:

Project Manager
Date: 9/28/2015
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GENERAL INFORMATION

EUT Specification

FCC Regulatory Standard

Title 47 CFR Part 2 & 15

IC Regulatory Standard

RSS-210 (i8) & RSS-GEN (i4)

FCC ID

2AE7JDELTATUS

Model

2AE7J

EUT Description

TRANSMITTER

Operating Frequency

TX: 908.4 - 916MHz RX: 908.4 - 916MHz

EUT Power Source

[ ] 110-120Vvac/50— 60Hz

[ ] DC Power

X Battery Operated Exclusively

Test Item | ]| Prototype | [] Pre- X] Production
Production
Type of Equipment | [X] Fixed [ Mobile [ ] Portable
Antenna Connector | None

Antenna

Integrated on circuit board

Test Facility

Timco Engineering Inc. located at 849 NW
State Road 45 Newberry, FL 32669 USA.

Test Conditions

Temperature: 24-26°C
Relative humidity: 50-65%

Measurement Standards

ANSI C63.10-2013 (test methods)
ANSI C63.4-2009 (Site Validation)

Test Exercise

EUT Powered on and Transmitting Continuously.

Test Supporting Equipment

Device Manufacturer

Model S/N Supplied By | Use

NZA NZ7A

NZ7A N/ZA
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TEST RESULTS SUMMARY

Requirement FCC Rule Part IC RSS Result
Fundamental &
Harmonic Emissions 15.249 (a)(c)(e) 210 § A2.9 Pass
Occupied Bandwidth 15.215 (c¢) GEN 8 6.6 Pass
. 15.249 (c)(d)(e) 210 § A2.9(b)
Bandedge Compliance 15.209 GEN § 8.9 Pass
. o 15.249 (c)(d)(e) 210 8§ A2.9(b)
Spurious Emissions 15.209 GEN § 8.9 Pass
Antenna Requirements 15.203 GEN 8§ 8.3 Pass

Notes:
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RADIATION INTERFERENCE

Rules Part No.: FCC 15.249, 15.209 & IC RSS-210 ANNEX A2.9(b), GEN § 8.9

Requirements:

Frequency | Limits
Part 15.209 & RSS-GEN 8.9
9 to 490 kHz 2400/F (kHz) pv/m @ 300 meters
490 to 1705 kHz 24000/F (kHz) pv/m @ 30 meters
1705 kHz to 30 MHz 29.54 dBuV/m @ 30 meters
30 — 88 40.0 dBuV/m @ 3 meters
80 — 216 43.5 dBuV/m @ 3 meters
216 — 960 46.0 dBuV/m @ 3 meters
Above 960 54.0 dBuV/m @ 3 meters
Part 15.249 & RSS-210 (i8) ANNEX A.2.9
Fundamental 902 — 928 MHz 94.0 dBuV/m @ 3 meters
Fundamental 2.4 — 2.4835 GHz 94.0 dBuV/m @ 3 meters
Harmonics 54.0 dBuV/m @ 3 meters

Method of Measurement: ANSI C63.10 using a spectrum analyzer, a preselector, a quasi-
peak adapter, and an appropriate antenna. The analyzer was calibrated in dB above a
microvolt at the output of the antenna. The resolution bandwidth was 100 kHz with an
appropriate sweep speed and the video bandwidth was 300 kHz up to 1 GHz and 1 MHz with a
video BW of 3 MHz above 1 GHz. When an emission was found, the table was rotated to
produce the maximum signal strength. The antenna was placed in both the horizontal and
vertical planes and the worst case emissions were reported. The spectrum was searched to at
least the tenth (10) harmonic of the fundamental. Emissions were scanned from 30MHz to the
tenth harmonic of the fundamental frequency at three places in the band. All emissions
greater than 20 dB from the limit are not reported.

Formula of Conversion Factors: The field strength at 3m was established by adding the
meter reading of the spectrum analyzer (which is set to read in units of dBuV) to the antenna
correction factor supplied by the antenna manufacturer. The antenna correction factors are
stated in terms of dB. The gain of the preselector was accounted for in the spectrum analyzer
meter reading.

Example:
Freqg (MHz) Meter Reading + ACF + CL=FS
33 20 dBuVv + 10.36 dB + 0.5 = 30.86 dBuV/m @ 3m

Test Data: Peak Detector Used for all Measurement’s unless otherwise noted in table.
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RADIATION INTERFERENCE

Notes:

Test Data:

Tuned
Freq
MHz

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

Only emissions within 20dB of the limit are reported from 9 KHz to 10 GHz, All
measurements are peak unless otherwise noted
A — Denotes Average measurement

Field Strength table Low End of Band

Emission Meter Correction| Field
Frequenc Readin Antenna| - Coax Factor |Strength, Margin
d y g Polarity [ Loss Db g g

MHz dBu V dB/M dBu VIM

31.23 2.00 H 0.18 12.60 14.78 25.22
133.52 1.60 H 0.67 13.64 15.91 27.59

71.13 0.00 H 0.44 6.13 6.57 33.43
381.54 4.30 H 1.34 14.97 20.61 73.39
681.15 1.00 H 191 20.93 23.84 70.16
932.84 3.00 H 2.43 23.50 28.93 17.07
940.34 3.00 H 2.44 2351 28.95 17.05
995.61 3.00 H 2.52 24.20 29.72 24.28
908.40 48.49 \% 2.39 23.30 74.18 19.82
908.40 60.23 H 2.39 23.30 85.92 8.08
1815.30 20.71 H 2.95 30.12 53.78 20.22
1815.30 10.18 | A H 2.95 30.12 43.26 10.74
1816.80 21.54 \Y 2.96 30.13 54.63 19.37
1816.80 961 | A \Y 2.96 30.13 42.71 11.29
2722.00 21.31 H 3.41 32.50 57.22 16.78
2722.00 7.80 | A H 3.41 32.50 43.71 10.29
2725.20 20.75 \Y 3.41 32.51 56.67 17.33
2725.20 1013 | A \Y 3.41 32.51 46.05 7.95
3628.90 18.44 H 4.17 32.99 55.60 18.40

Results Meet Requirements
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RADIATION INTERFERENCE

Notes:

Test Data:

Tuned
Freq
MHz

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

908.40

Only emissions within 20dB of the limit are reported from 9 KHz to 10 GHz, All

measurements are peak unless otherwise noted
A — Denotes Average measurement

Field Strength table Low End of Band

Results Meet Requirements

Table of Contents
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REPORT:

Emission Meter
Frequency |Reading
MHz dBu V
3628.90 7.59
3633.60 20.21
3633.60 7.90
4535.68 18.25
4535.68 7.69
4542.00 18.98
4542.00 7.78
5450.00 20.60
5450.00 7.19
5450.40 19.22
5450.40 7.59
6358.80 18.59
6358.80 18.98
6358.80 7.42
6358.80 7.67
7267.20 18.97
7267.20 7.53
7267.23 19.39
7267.23 7.36
8175.60 18.94
8175.60 7.38
8175.70 18.68
8175.70 7.03
9084.00 18.73
9084.00 18.04
9084.00 7.07
9084.00 7.05
2AE7JDELTATUS

20368-DELTATUS
1447AUT15TestReport.docx

Antenna Coax
Polarity | Loss Db

IKKIIIKKIIKKIKK IKKTITIKKITIKKT

4.17
4.17
4.17
4.77
4.77
4.77
4.77
5.14
5.14
5.14
5.14
5.41
541
5.41
541
5.76
5.76
5.76
5.76
6.27
6.27
6.27
6.27
6.63
6.63
6.63
6.63

Correction
Factor

dB/M
32.99
33.00
33.00
34.07
34.07
34.07
34.07
34.51
34.51
34.51
34.51
35.59
35.59
35.59
35.59
36.04
36.04
36.04
36.04
35.98
35.98
35.98
35.98
36.23
36.23
36.23
36.23

Field

Strength
dBu V/IM

44.75
57.38
45.07
57.09
46.54
57.82
46.63
60.24
46.83
58.87
47.25
59.59
59.98
48.43
48.67
60.77
49.34
61.20
49.16
61.19
49.63
60.93
49.28
61.59
60.90
49.94
49.92

Page 8 of 17

Margin

9.25
16.62
8.93
16.91
7.46
16.18
7.37
13.76
7.17
15.13
6.75
14.41
14.02
5.57
5.33
13.23
4.66
12.80
4.84
12.81
4.37
13.07
4.72
12.41
13.10
4.06
4.08




Notes: Only emissions within 20dB of the limit are reported from 9 KHz to 10 GHz, All
measurements are peak unless otherwise noted

A — Denotes Average measurement

Test Data: Peak Detector Used for all Measurement’s unless otherwise noted in table.

Antenna, Coax
Polarity [Loss Db

Tuned Emission Meter
Freq Frequency | Reading
MHz MHz dBu Vv
916.00 39.80 3.00
916.00 84.80 1.00
916.00 152.00 1.00
916.00 380.55 3.00
916.00 666.80 2.00
916.00 852.87 3.00
916.00 947.94 3.00
916.00 980.01 2.00
916.00 916.00 58.98
916.00 916.00 43.33
916.00 1832.00 20.78
916.00 1832.00 9.50 A
916.00 1832.08 22.79
916.00 1832.08 11.38 | A
916.00 2748.00 21.02
916.00 2748.00 20.96
916.00 2748.00 10.23 | A
916.00 2748.11 1015 | A

Results Meet Requirements
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0.25
0.51
0.73
1.34
1.86
2.13
2.45
2.50
2.40
2.40
2.99
2.99
2.99
2.99
3.42
3.42
3.42
3.42

Correction
Factor

dB/M
13.09
9.64
16.46
14.99
20.54
22.69
23.66
24.10
23.36
23.36
30.23
30.23
30.23
30.23
32.52
32.52
32.52
32.52

Field
Strength
dBu V/IM

16.34

11.15

18.19

19.33

24.40

27.82

29.11

28.60

84.74

69.09

54.00

42.72

56.01

44.60

56.96

56.90

46.18

46.10
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Margin

23.66
28.85
25.31
74.67
69.60
66.18
16.89
25.40
9.26
24.91
20.00
11.28
17.99
9.40
17.04
17.10
7.82
7.90




Test Data: Field Strength table High End of Band

Notes: Only emissions within 20dB of the limit are reported from 9 KHz to 10 GHz, All
measurements are peak unless otherwise noted

A — Denotes Average measurement

Antenna Coax
Polarity [ Loss Db

Tuned Emission Meter
Freq Frequency Reading
MHz MHz dBu VvV

916.00 3664.16 19.00

916.00 3664.16 9.96 A

916.00 3664.20 18.62

916.00 3664.20 7.73 A

916.00 4579.80 18.76

916.00 4579.80 9.58 A

916.00 4580.00 19.99

916.00 4580.00 7.61 A

916.00 5496.00 19.48

916.00 5496.00 7.76 A

916.00 5496.16 19.99

916.00 5496.16 7.76 A

916.00 6411.80 18.83

916.00 6411.80 7.44 A

916.00 6412.20 18.75

916.00 6412.20 7.76 A

916.00 7328.00 18.45

916.00 7328.00 7.46 A

916.00 7328.16 18.62

916.00 7328.16 7.59 A

916.00 8243.75 20.67

916.00 8243.75 7.44 A

916.00 8243.90 18.28

916.00 8243.90 7.52 A

916.00 9160.00 18.61

916.00 9160.00 17.54

916.00 9160.00 7.05 A

916.00 9160.00 6.96 A

Results Meet Requirements
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4.20
4.20
4.20
4.20
4.79
4.79
4.79
4.79
5.15
5.15
5.15
5.15
5.42
5.42
5.42
5.42
5.80
5.80
5.80
5.80
6.30
6.30
6.30
6.30
6.65
6.65
6.65
6.65

Correction
Factor

dB/M
33.02
33.02
33.02
33.02
34.08
34.08
34.08
34.08
34.55
34.55
34.55
34.55
35.62
35.62
35.62
35.62
36.01
36.01
36.01
36.01
35.99
35.99
35.99
35.99
36.28
36.28
36.28
36.28

Field

Strength

dBu VIM
56.22
47.18
55.84
44.95
57.63
48.45
58.86
46.49
59.18
47.46
59.69
47.46
59.87
48.48
59.79
48.80
60.26
49.28
60.43
49.41
62.96
49.74
60.57
49.81
61.54
60.47
49.98
49.90
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Margin

17.78
6.82
18.16
9.05
16.37
5.55
15.14
7.51
14.82
6.54
14.31
6.54
14.13
5.52
14.21
5.20
13.74
4.72
13.57
4.59
11.04
4.26
13.43
4.19
12.46
13.53
4.02
4.10




OCCUPIED BANDWIDTH

Rules Part No.: FCC 15.215(c) & IC RSS-GEN § 6.6

Requirements: FCC requires that the 20 dB bandwidth of the emission shall be contained
within the frequency band designated under which the equipment is operated. Industry
Canada 99% Bandwidth reporting only

Method of Measurement: ANSI C63.10 8§ 6.9 Occupied bandwidth tests

Test Data: Low End of Band

20 dB OCC BW = 82.72 kHz

Marker 1 [Tl ndB] RBW 1l kHz REF Attt 10 JdB
Ref Lwvl ndpB 20.00 dB EBW 3 kH=
67 dBuv BW £2.72545090 kHz SWT 800 ms Unit ABuv
a7

Y1) [T1] 5580 dBuy

60 T S A4 IO E40TME

al|[T1] q.00 4B

s ﬁ ﬁ -40.08014026 Hz

| ndl 20.00 dB

BW §2.725450%0 kH=z

40 Zm | I A0 1T
T [ e A N ]

T T T
918 .35543086 MHz
2o YT [T1] 3661 dBuy

Sgg.43819631 MH=z

20

10

-10

-20

-30
-33

Center 908.4 MH=Z 32 kHz/ Span 320 kH=z

Date: 3.AUZ.2015 14:16:39

RESULTS MEET REQUIREMENTS
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OCCUPIED BANDWIDTH

Test Data: High End of Band

20 dB OCC BW = 121.20 kHz

Marker 1 [T1 ndR] EBW 1 kH=z RF Attt 10 dB
Fef Lwvl ndp 20.00 dB VBW 3 kH=z
67 dBuv BW 121.20240481 kH=z SWT 800 ms Unit ABuY
a7
Y1 |[T1] 51459 dBRpY
60 e e
1 ndj 20,00 4B
<o Y BW 141.20240481 kEz
YTl [T1] 31,92 dBpY

915.53747455 MH=z

17 En | W . 4
E| T [ S N

40 nh ¢ 1
916.05867735 MHz
1 T2
30

Z0

10

-10

-20

-30
-33

Center 916 MH= 32 kH=z/ Span 320 kH=z

Date: 3.AUG.2015 16:029:23

RESULTS MEET REQUIREMENTS
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OCCUPIED BANDWIDTH

Test Data: Low End of Band

99% OCC BW = 87.21 kHz

60

“ |

Tpm——

YTl [T1] 34,)46 dBuY

Marker 1 [T1] RBW 1 kHz RF Attt 10 dB
55.80 dBuv VBW 3 kHz

S08.41703407 MHz SWT 800 ms Unit dABuv

¥1|[1T1] 55,80 dBuy

OFH 87.21442/886 kHz

S0g.35350701 MH=
[T1] 3425 dBpy

40
?,j
30

W e R e P P B W
L SR L e R e S

20

10

=10

-20

-30
-33

Center 908.4 MHz 32 kH=z/

Date: 3.AUZ.2015 14:08:07

Span 320 kHz

RESULTS MEET REQUIREMENTS
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OCCUPIED BANDWIDTH

Test Data: High End of Band

99% OCC BW = 109.65 kHz

Marker 1 [T1] RBW 1 kHz RF Attt 10 dB
3.17 dBpv VBW 3 kHz
915.84000000 MHz SWT 800 ms Unit dABuv
¥1|[1T1] 3417 dBuy
) OPF 109.65931864 kHz
Y71 [T1 38.J85 dBuY
0 (bl 11 L
915.94324649 MHz
Yoz o [T1] 38./00 dABuy
40 £ Sle 05200501 e
ﬁg 1] 1717 4d.08 dp
2 140.12024048 kHz
20
U}
-10
—-20
—-30
-33
Center 916 MH=z 32 kH=z/ Span 320 kHz
Date: 3JAUS. 2010 le:04:50

RESULTS MEET REQUIREMENTS
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BAND-EDGE

Rules Part No.: FCC 15.249(d) & IC RSS-210 8§ A2.9(b)

Requirements: The field strength of any emissions appearing outside the bandedges and up
to 10 kHz above and below the band edges shall be attenuated at least 50 dB below the level

of the carrier or to the general limits of 15.249.

Method of Measurement: ANSI C63.10 8§ 6.10 Band-edge testing

Test Data: Low End of Band

Lower Band Edge = 43.12 dBuV/m

Marker 1 [T1] REW 100 kHz RF ALt 0 dB
Ref Lvl 85.29 dBuv/m VBW 300 kHz
9z dB* 908.41082164 MHz SWT 5 ms Unit dBpv/m
82
YT [T1] 05.29 dBwv/ o
905.41082164 z
a0 ¥2!|[T1] 41.55 dBp@V/m
901.64929860 z
¥3][T1] 43.14 dBpV/mo
7o 8595.01202405 W?z
50
50
= 2
4 0pEasrgds A“Z X sl

30

20

10

Center 90Z MHz 1.4 MH=z/

Date: 3.AUG.2015 14:236:20

Span 14 MH=Zz

RESULTS MEET REQUIREMENTS
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Test Data: Upper End of Band

Upper Band Edge =43.12 dBuV/m

> Marker 3 [T1] REW 100 kH=z RF Att 0 dB
*ﬁ?'Ref vl 43.12 dBpv/m VBW 300 kHz
92 dB* 937.27254509 MHzZ SWT 7 ms Unit dBuv,/m
5z

s Y31 1TI] 13.14 dBpv/o

Y 937.27254509 MHz

50 ¥il[T1] B6.79 dBuV/d
916.02004008 MHzZ

Yaol1T1] 41.77 dBuv/n

70

S30.5987597555 MH=

60

50

mﬂg v
4 0 fp5E

s

30

20

10

Center 928 MHz 2.8 MH=z/

Date: 3.AU5.2015 14:50:01

Span

28 MHz

RESULTS MEET REQUIREMENTS
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EMC EQUIPMENT LIST

Device

Manufacturer

Model

Serial
Number

Cal/Char
Date

Due Date

Antenna:
Biconnical
Chamber

Eaton Chamber

94455-1

1057

06/14/13

12/14/15

Antenna:
Log-Periodic
Chamber

Eaton

96005

1243

05/31/13

11/30/15

Antenna:
Passive Loop

EMC Test
Systems

EMCO
6512

9706-1211

07/09/15

07/09/17

3-Meter
Semi-
Anechoic
Chamber

Panashield

N/7A

N/A

12/31/13

12/31/15

Ant: Double-
Ridged
Horn/ETS
Horn 1 Ch

ETS-Lindgren
Chamber

3117

00035923

06/13/14

06/13/16

EMI Test
Receiver R &
S ESIB 40
Screen Room

Rohde & Schwarz

ESIB 40

100274

08/12/14

08/12/16

EMI Test
Receiver R &
S ESU 40
Chamber

Rohde & Schwarz

ESU 40

100320

03/11/14

03/11/16

*EMI RECEIVER SOFTWARE VERSION

The receiver firmware used was version 4.43 Service Pack 3
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