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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

1 ADMINISTRATIVE INFORMATION

1.1 Measurement Location:
F2 Labs in Middlefield, Ohio. Site description and attenuation data are on file with the
FCC's Sampling and Measurement Branch at the FCC Laboratory in Columbia, MD.

1.2 Measurement Procedure:
All measurements were performed according to ANSI C63.10 and recommended FCC
procedure of measurement under Section 15.247 and in KDB558074. A list of the
measurement equipment can be found in Section 6.

1.3 Uncertainty Budget:
The uncertainty in EMC measurements arises from several factors which affect the
results, some associated with environmental conditions in the measurement room, the
test equipment being used, and the measurement techniques adopted.

The measurement uncertainty budgets detailed below are calculated from the test and
calibration data and are expressed with a 95% confidence factor. Note: Only
measurements listed below which relate to tests included in this Test Report are
applicable to it.

Expanded Combined
Measurement Range : -

Uncertainty | Uncertainly
Radiated Emissions <1 GHz @ 3m +5.07dB +2.54
Radiated Emissions <1 GHz @10m +5.09dB +2.55
Radiated Emissions 1 GHz to 2.7 GHz +3.62dB +1.81
Radiated Emissions 2.7 GHz to 18 GHz +3.10dB +1.55
AC Power Line Conducted Emissions, 150kHz to 30 MHz +2.76dB +1.38

This Uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

1.4 Document History

Document Number Description Issue Date Approved By

F2P30751A-C2-01E First Issue 2024-04-26 K. Littell
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Order No(s): F2P30751A-C2

Applicant: Runwise, Inc.

Model: V3.1
SUMMARY OF TEST RESULTS
Test Name Standard(s) Results
Occupied Bandwidth CFR 47 Part 15.247(a)(2) / KDB558074 Complies
Conducted Output Power CFR 47 Part 15.247(b)(2) / KDB558074 Complies
Voltage Variations CFR 47 Part 15.31(e) Complies
Condé"t.ed Spurious CFR 47 Part 15.247(d) / Part 15.207 / KDB558074 | Complies
missions
Radiated Spurious
Emission with 3.9dBi Gain | CFR 47 Part 15.247(d) / Part 15.209 / KDB558074 Complies
Whip Antenna
Peak Pgwer.SpeC”a' CFR 47 Part 15.247(e) / KDB558074 N/A
ensity
Frequency Separation ANSI 63.10 2013 (7.8.2) Complies
Number of Hopping ANSI 63.10 2013 (7.8.3) Complies
Frequencies
Dwell Time ANSI 63.10 2013 (7.8.4) Complies
Conducted Emissions CFR 47 Part 15.207(a) Complies

Modifications Made to the Equipment

None
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Report Number: F2P30751A-C2-01E

Order No(s): F2P30751A-C2

Applicant: Runwise, Inc.

Model: V3.1
TABLE OF MEASURED RESULTS
Test Low Channel Mid Channel High Channel
902.4 MHz 914.1 MHz 927.6 MHz

Conducted Output Power

269.2mW / 24.3dBm

234.4mW [ 23.7dBm

213.8mW / 23.3dBm

Conducted Output Power
Limit

1 Watt / 30dBm

1 Watt / 30dBm

1 Watt / 30dBm

E.l.R.P. with 3.9dBi
Monopole Antenna

660.7mW / 28.2dBm

575.4mW / 27.6dBm

524.8mW 27.2dBm

E.I.R.P. Limit 4 Watts / 36.02dBm 4 Watts / 36.02dBm 4 Watts / 36.02dBm
-20dB Occupied 268.5 MHz 256.9 MHz 259.6 MHz
Bandwidth
99% Occupied Bandwidth 204.5kHz 210.3kHz 210.3kHz
Occupied Bandwidth Limit <500kHz <500kHz <500kHz
Nominal
3.3VDC 23.68dBm -- --
Voltage -15%
Variations* 2.7VvDC 19.2dBm - -
+15%
3.8VDC 24.3dBm -- --
Limit 1w 1w 1w
30dBm 30dBm 30dBm

*To meet the requirements of 15.31 the maximum voltage used is the manufacturer’s
specified limit. The minimum voltage of 2.7VDC is 0.1VDC above turn off.
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

4 ENGINEERING STATEMENT

This report has been prepared on behalf of Runwise, Inc. to provide documentation for
the testing described herein. This equipment has been tested and found to comply with
Part 15.247 of the FCC Rules using ANSI C63.10 and KDB558074 standards. The test
results found in this test report relate only to the items tested.
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5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

051816

Order No(s): F2P30751A-C2

EUT INFORMATION AND DATA

Equipment Under Test:

Product: Gen2 Wireless Network Module - 900 MHz Radio

Model: V3.1

Serial No.: 120
Firmware: V1.0
Hardware: V3.1

FCC ID: 2AQX2-G2RWMOD

Trade Name:
Runwise, Inc.

Power Supply:

Module is DC powered at 3.3VDC nominal

Applicable Rules:

CFR 47, Part 15.247, subpart C

Equipment Category:

Radio Transmitter-FHSS

Antenna:
3.9dBi Monopole
2.5dBi Dipole

Accessories:

Applicant: Runwise, Inc.

Model: V3.1

Device

Manufacturer

Model Number

Serial Number

Test Fixture

Texas Instruments

CC1350

Rev1.3.0

Accessory Software Version:

FW Rev:1.0

Test Item Condition:

The equipment to be tested was received in good condition.

Testing Algorithm:

EUT was tested on low, mid and high channels in the 902-928 MHz band. EUT was set
for 100% Duty Cycle. FHSS parameters were measured in the Hopping mode. The
highest emissions were recorded in the data tables.

Report Number: F2P30751A-C2-01E
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Order No(s): F2P30751A-C2

Applicant: Runwise, Inc.

Model: V3.1
6 LIST OF MEASUREMENT INSTRUMENTATION
. Asset . Calibration
Equipment Type Number Manufacturer Model Serial Number Due Date
Shielded Chamber | CL166 AlbatrossProjects 5831#72'(?1F435' US140023 2024-11-15
Receiver CL151 Rohde & Schwarz ESU40 100319 2025-04-09
FMC0202914-
Low Loss Cable CL315/ Fairview Microwave 72/FMC0202914 None Spec. 2024-04-14
Set CL318 2240
Antenna, JB3 CL175 Sunol Sciences B3 A030315 2024-09-25
Combination
Horn Antenna CL098 Emco 3115 9809-5580 2025-01-02
Amplifier CL163-
w/Monopole & 18" Loop A.H. Systems, Inc. EHA-52B 100 2024-12-14
Pre-Amplifier CL153 Agilent 83006-69007 MY57280115 2024-11-14
Preamplifier CL284 A.H. Systems, Inc. PAM-1001 131 2025-04-10
Software: EMC 32, Version 8.53.0 Software Verified: 2024-01-11
Temp/Hum Rec CL293 Thermpro TP50 1 2025-05-31
Spectrum Analyzer 0141 Hewlett Packard 8591E 3520A04145 2024-04-11
Transient Limiter 0202 Hewlett Packard 11947A 3107A00729 2024-04-11
LISN CL184 Com-Power LI-125A 191213 2026-11-02
LISN CL185 Com-Power LI-125A 191214 2026-11-02
Temp/Hum Rec CL294 Thermpro TP50 2 2024-04-27
051816
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

7 OCCUPIED BANDWIDTH

7.1 Requirements:
The 20dB bandwidth shall be less than 500 kHz.

-20 dB Bandwidth measurements were made at the low, mid and high frequencies with
the resolution Bandwidth set at 30 kHz (video bandwidth set at 100 kHz) while the span
was set at 3 MHz. The bandwidth was measured using the analyzer’'s marker function.

99% Bandwidth measurements were made with the resolution bandwidth set to 5 kHz.
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Order

No(s): F2P30751A-C2

7.2  Occupied Bandwidth Test Data

Applicant: Runwise, Inc.
Model: V3.1

Test Date: 2024-01-11, 2024-04-26 Test Engineer: J. Chiller
- : 5
Standards: CFR 47 Part 15.247(a)(2): Air Temperature: 21.3°C
' KDB558074 Relative Humidity: 37%
-20dB: Low Channel
“RBN 30 kHz Marker 1 [T1 7]
VBN 100 kHz 24.35 dBr
Ref 30 dBm Att 55 dB SWT 2.5 ms 902 335096154 MHz
o 1 Deltd 2 [T1 1 l
Y. —20.19 B
. /\ /_\ —da N
Deltd 3 [T1 ]
EW=2 / \ —20.06 dB
= 1o e SRS Lo A S
7 3
i -
/ -
[ / \M
W B gw vy,
R
-3¢ AC
|~ AC
[~ —5C
- —6C
—/C
Center 902.4 VHz 50 kHz/ Span 500 kHz

Date:

051816
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

-20dB: Mid Channel

“RBN 30 kHz Marker 1 [T1 ]

VBNV 100 kHz 24_00 dBr
Ref 30 dBm Att 55 dB SANT 2.5 ms 914032692308 MHz
0 1 Delta 2 [T1 ]

H-

—20.51 dB
- o0 /l\\—H« ,_,/\ 00 124615322 ko
/ \ / Deltz 3 [T1 ]

\ 20.40 dB
17— A4St

- o
L N

—70
Center 914.1 MHz 50 kHz/ Span 500 kHz

Date: 11.JAN.2024 13:56:31
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

-20dB: High Channel

“RBN 30 kHz Marker 1 [T1 ]

VBN 100 kHz 23.19 dBr

Ref 30 dBm Att 55 dB SWT 2.5 ms 27 533493590 MHz
. i Delth 2 [T1 ] l

v -20.35 dB
- h N —a2 _sno00mos kiz | IN

/ \/ Deltz 3 [T1 ]
1 EX —20.20 B

|
=

7 N

N .
/ N es

L N

—70
Center 927.6 MHz 50 kHz/ Span 500 kHz

Date: 11.JAN.2024 13:59:46
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Order No(s): F2P30751A-C2

Ref 30 dBm

99%: Low Channel

“RBN 5 kHz
* VBN 20 kHz
Att 35 dB SWT 15 ms

Applicant: Runwise, Inc.
Model: V3.1

Marker 1 [T1 ]
12.84 dBr
902.472077922 MHz

OB\2(p4 545454545 KHz

Temp |1 [T1 OBN]
W= | A

[T
=

2296758247 MHz
jxrano 2 [T1 opw]

i

F—66—<cbBT
J/ \kfIXZ_SCHLE%§ﬂ31 VHz

—7C

Center 902.4 VMHz

Date: 26.APR.2024 10:22:27
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Order No(s): F2P30751A-C2

99%: Mid Channel

Applicant: Runwise, Inc.
Model: V3.1

<§%> “RBN 5 kHz Marker 1 [T1 ]
VBN 20 kHz 11.52 dBr
Ref 30 dBm Attt 35 dB SAWT 15 ms 914.168181818 MHz
0 OBN210.38961(390 kHz
Temp |1 [T1 OB
L -5 53 der JIN
e . 913.994805%195 MHz
B Te 2 1 Of
914205191805 MHz
- J’/ W\ Wl [\~ \
T J2
Y
Y Rav "
——1C

<

A

e
0 oc
.
- 50
- —aC
—7C

Center 914.1 VMHz

Date: 26.APR.2024 10:23:52
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

99%: High Channel

@ “RBN 5 KHz Marker 1 [T1 ]
“VBN 20 kHz 11.38 dBr
Ref 30 dBm Attt 35 dB SAT 15 ms 927 527922078 NHz
<) OBN210-38961(390 kHz
Tenp (1 [T1 OBW]
- o0 -4 21 der|IN
OP7 494805195 MHz
1 P Fl\ Terp |2 [T1 OpW]
=N L L\ i PR
10 / Pp- 1= GO
97 705194805 MHz
—C
T \[/ 12
=S
o i
/= -
257 A
B
_—JJ [I
-
-850
——aC
—70
Center 927.6 VHz 30 kHz/ Span 300 kHz

Date: 26.APR.2024 10:28:51
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

8 CONDUCTED OUTPUT POWER

The EUT antenna port was fitted with an SMA connector and directly connected to the
input of the receiver. The peak power output was measured.

8.1 Requirements:
The peak power output shall be 1 watt (30 dBm) or less when using an antenna with a
gain of less than 6dBi. For antennas having a gain of more than 6dBi, the limit is reduced
by 1dB for every dB the antenna gain is over 6dBi.
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.

Model: V3.1
8.2 Conducted Output Power Test Data
Test Date: 2024-01-24 Test Engineer: J. Chiller
_ CFR 47 Part 15.247(b)(3); Air Temperature: 21.3°C
Standards: ; -
KDB558074 Relative Humidity: | 37%
Low Channel
@ “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz 24.34 dBr
Ref 30 dBm Att 55 dB SAT 2.5 ms 902_340705128 MHz
0 1
Y.
. N
1 pd
1=
—C
PS
- 10
- 20
3B
- 3O AC
40
80
a0
—70
Center 902.4 MHz 50 kHz/ Span 500 kHz
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Mid Channel

“RBN 1 MHz Marker 1 [T1 ]
VBN 3 VHz 23.78 dBr
Ref 30 dBm Att 55 dB SNT 2.5 ms 914.178525641 VHz

n
=

[~ —20

—70
Canter 914.1 VHz 50 kHz/ Span 500 kHz

Date: 11.JAN.2024 14:10:39
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

High Channel

“RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz 23.23 dBr
Ref 30 dBm Att 55 dB SNT 2.5 ms 927 520673077 NHz

|
=

——10

Certer 927.6 MHz 50 kHz/ Span 500 kHz

Date: 11.JAN.2024 14:07:15
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

9 VOLTAGE VARIATIONS
9.1 Requirements

For intentional radiators, measurements of the variation of the input power or the radiated
signal level of the fundamental frequency component of the emission, as appropriate,
shall be performed with the supply voltage varied between 85% and 115% of the nominal
rated supply voltage. For battery-operated equipment, the equipment tests shall be
performed using a new battery.
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Order No(s): F2P30751A-C2

Applicant: Runwise, Inc.

Model: V3.1
9.2 Voltage Variations Test Data
Test Date(s): 2024-01-11 Test Engineer: J. Chiller
Rule: 15.31(e) Air Temperature: 21.5°C
Test Results: Complies Relative Humidity: | 37%
Nominal Voltage: 3.3VDC
“RBNV 1 MHz Marker 1 [T1 ]
VBN 3 VHz 23.68 dBr
Ref 30 dBm Att 55 dB SAT 2.5 ms 902416025641 MHz
L 1
[ ]
1 BX
=N - 10
I C
PS
--10
20
B
L 2
40
80
- —aC
—70
Center 902.4 MHz 50 kHz/ Span 500 kHz

Date: 11.JAN.2024 14:22:45
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

-15%: 2.7VDC

“RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz 19.20 dBr
Ref 30 dBm Att 55 dB SAT 2.5 ms 902.314262821 VHz

—-1C

Center 902.4 MHz 50 kHz/ Span 500 kHz

Date: 11.JAN.2024 14:24:54
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

+15%: 3.8VDC

“RBNV 1 MHz Marker 1 [T1 ]
VBN 3 MHz 24.39 dBrv
Ref 30 dBm Attt 55 dB SANT 2.5 ms 902.442467949 MHz

—7C
Certter 902.4 VHz 50 kHz/ Span 500 kHz

Date: 11.JAN.2024 14:25:49
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051816

Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

CONDUCTED SPURIOUS EMISSIONS
The following tests were performed to demonstrate compliance.

RF Antenna Conducted Test
The EUT antenna port was fitted with an SMA connector and directly connected to the
input of the spectrum analyzer.

Requirements:
All Spurious Emissions must be at least 20dB down from the highest emission level
measured within the authorized band up through the tenth harmonic.

Spurious emissions measurements were made at the low, mid, and upper channels with
the appropriate spectrum analyzer impulse bandwidth. Additionally, 20dB down points
were measured for the low and high channels to verify band edge compliance.
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.

Model: V3.1
10.2 Conducted Spurious Emissions Test Data
Test Date: 2024-01-11 Test Engineer: J. Chiller
Standards: CFR 47 Part 15.247(d) / Part 15.207 Air Temperature: 21.5°C
' KDB558074
- Relative Humidity: 37%
Results: Complies
Low Band Edge
*RBN 100 kHz Marker 1 [T1 7]
* VBN 300 kHz 24._47 dBr
Ref 30 dBm Attt 55 dB SNT 2.5 ms 902 _331730769 MHz
ic ol 1 Marker 2 [T1(]
L /v\ afp (Yn_irzrfrgur?) dMiT N
= N
i AN

N | .
J 1

L 7
3B

- VKMVI\;WM uAhV.l W‘M“\I\\.M AC

.

80

- -80

—70

Certter 902.34 MHz 300 kHz/ Span 3 VMHz

Date: 11.JAN.2024 14:36:50
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Upper Band Edge

*RBN 100 kHz Marker 1 [T1 ]
“ VBN 300 kHz 23.36 dBr
Ref 30 dBm Attt 55 dB SWT 2.5 ms o927 .528346154 Mz
0 1 Marker 2 [T1]]
/v_\ —29_11 dBr
L N oza_ooooodoon Mz | N
=2
1 L 1o / \
D1 4.3 ¢gBm / \

. \

—7C
Start 927 MHz 150 kHz/ Stop 928.5 MHz

Date: 11.JAN.2024 14:48:41
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Low Channel: 0.009 MHz to 0.15 MHz

*RBN 1 kHz Marker 1 [T1 ]
*VBN 3 kHz -75.81 dBr
Ref 10 dBm Attt 35 dB SNT 145 ms 150.000000000 kHz

D1 4.3 ¢Bm

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 11.JAN.2024 14:31:29
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Order No(s): F2P30751A-C2

Low Channel:

Ref 10 dBm

“RBN 10 kHz
*VBN 30 kHz

Att 35 dB SWT 300 ms

Applicant: Runwise, Inc.
Model: V3.1

0.15 MHz to 30 MHz

Marker 1 [T1 ]

-64.68 dBr
150.000000000 kHz

D1 4.3 ¢Bm

[~ 10

Date: 11.JAN.2024 14:32:01
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Low Channel: 30 MHz to 1000 MHz

*RBN 100 kHz Marker 1 [T1 ]
“ VBN 300 kHz 24.91 dBr
Ref 30 dBn Att 55 dB SNT 100 ms 003.621794872 Mz
x Marker 2 |_‘|'1"E_|
2322 dBr
- 281 26024641 M-z | IIN
Marker 3 [T1|]1
1 P -3B.27 dBv
= ki e
D1 4.3 ¢Bm
-C
PS
-0
- 20
A\ 4
B
- —3C _? AC
| , "
(R TC W TP VAW T | CYRT FAT PR T iag?
|~ —5C
I~ —aC
—7C
Start 30 Mz 97 MHz/ Stop 1 GHz

Date: 11.JAN.2024 14:33:15
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Order No(s): F2P30751A-C2

Low Channel:

“RBN 100 kHz
*VBN 300 kHz

1 GHz to 10 GHz

Applicant: Runwise, Inc.
Model: V3.1

Marker 1 [T1 7]

—47.81 dBr

Ref 6 dBm ALt 35 dB SAT 900 ms 1.346153846 GHz
T
D1 4.3 ¢Bm Verkgr 2 T[]
- 4!])—94—d9+
1._793269231 GHz|IN
Marker 3 [T1|]
B2 - _ac —=P-35 dBT
=i 4504807692 GHz
Marker 4 [T1(]
X S0.84 dBr
5.413461538 GHz
e~ .
- 4
1
Z 3 %
B R
Mu‘_}” A M'J'.IVA‘I’l A A A\ A AMM’MAH" MWW“*‘\"M thnﬁ.:\ NIM‘,‘ M‘[w\l\p e
PR R T W TP
(W ww vy v
- —7C
—-8C
=
Start 1 GHz 900 VHz/ Stop 10 GHz

Date: 11.JAN.2024 14:34:35
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Mid Channel: 0.009 MHz to 0.15 MHz

“RBN 1 kHz Marker 1 [T1 7]

VBN 3 kHz -55.61 dBr
Ref 30 dBmn Att 55 dB SANT 145 ms 150.000000000 kHz
T Marker 2 [T1[]

-5%_61 dBr
lac IN L 150_0oooadoon ki | IN
1 B

=0 -1C
D1 4.3 ¢gBm
-C
PS
10
- —20
Ie
. AC
.
%WWWMWWWWWWME
- —a0
—70
Start 9 kHz 14.1 kH=/ Stop 150 kHz

Date: 11.JAN.2024 14:38:38
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Mid Channel: 0.15 MHz to 30 MHz

*RBNV 10 kHz Marker 1 [T1 ]
*VBN 30 kHz —42_68 dBr
Ref 30 dBm Attt 55 dB SWT 300 ms 150.000000000 kHz
a0 Marker 2 [T1(]
42 .68 dBr
lac'in L 150 _00000hoo0 ki | N
EW=2
=0 10
D1 4.3 ¢dBm
—C
PS
[~ —1C
-2
E
2_4:
N
[~ —6C
—/C
Start 150 kHz 2.985 \Hz/ Stop 30 VHz

Date: 11.JAN.2024 14:39:12
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Mid Channel: 30 MHz to 1000 MHz

*RBN 100 kHz Marker 1 [T1 ]

“ VBN 300 kHz 24.36 dBr
Ref 30 dBm Att 55 dB SNT 100 ms 914503205128 MHz
0 Marker 2 [T1(]1
22151 dBr
-0 457 _aseozakso vz | I
Marker 3 [T1(]
(1 Py 34|71 dBr
= 1o oo
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[ C
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PR o A A~ R FO R AT fiadias
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Start 30 Mz 97 MHz/ Stop 1 GHz
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Mid Channel: 1 GHzto 10 GHz

“RBN 100 kHz Marker 1 [T1 ]

“VBW 300 kHz -49_47 dBr
Ref 10 dBm Att 35 dB SWT 900 ms 1.360576923 GHz
10 Marker 2 [T1(]
D1 4.3 ¢Bm -
- 1 202115305 aHz|IN
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= e e e
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Start 1 Gz 900 MHz/ Stop 10 GHz
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Order No(s): F2P30751A-C2

Applicant: Runwise, Inc.

Model: V3.1
High Channel: 0.009 MHz to 0.15 MHz
“RBNV 1 kHz
VBN 3 kHz
Ref 30 dBm Attt 55 dB SAT 145 ms
i ol
. ]
EW=2
=N -10
D1 4.3 @Bn
[ C
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e
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Start 9 kHz 14.1 kHz/ Stop 150 kHz
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.

Model: V3.1
High Channel: 0.15 MHz to 30 MHz
“RBN 10 kHz
“VBN 30 kHz
Ref 30 dBm Att 55 dB SWT 300 ms
ol
L [ ]
E=2
=N -10
D1 4.3 ¢Bm
I C
PS
e
- 20
B
- 30 AC
40
a0
—70
Start 150 kHz 2.985 WHz/ Stop 30 MHz
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

High Channel: 30 MHz to 1000 MHz

“RBN 100 kHz Marker 1 [T1 ]
*VBN 300 kHz 23.78 dBr
Ref 30 dBm Att 55 dB SNT 100 ms 928.493589744 NHz
0 Marker 2 [T1(]4
-22_86 dBr
~20 462 7onopnyz M-z | N
Marker 3 [T1(]
=2 -3B.T5 dBr
=0 - 10 BI2- 53865 M=
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- C
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- 10
= 2
—XJ v
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- _30 3 AC
v
I: —i ] } Il ‘ | W I F

Start 30 MHz 97 \Hz/ Stop 1 GHiz
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Order No(s): F2P30751A-C2

High Channel: 1 GHz to 10 GHz

*RBN 100 kHz
*VBN 300 kHz

Applicant: Runwise, Inc.
Model: V3.1

Marker 1 [T1 ]

-35.78 dBr

Ref 10 dBm Attt 35 dB SAT 900 ms 1.014423077 GHz
1c Marker 2 [T1(]
D1 4.3 ¢Bm =
L 1_ss0061533 aHz|IN
Markegr 3 [T1(]
1 Px -51.20 dBr
=10 e
Marker 4 [T1(]
-51.86 dBr
- 20 T_38AZR077 G2
PS
- 30
(1
y
L 0
2 e
A [ AC

Start 1 Gz

900 MHz/
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Spur Reference — 20 dBc
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

11 RADIATED SPURIOUS EMISSIONS

The EUT antenna port was fitted with its 3.9dBi gain Monopole Antenna. Radiated
emissions were measured in a Semi-Anechoic Chamber. All emissions generated that
fall in the restricted bands per FCC Part 15.205 were examined.

11.1 Requirements:
All emissions that fall in the restricted bands defined in FCC Part 15.205 shall not exceed
the maximum field strength listed in FCC Part 15.209(a).

Scans were performed from 9kHz to 10 GHz at the low, mid, and high channels and the
mid channel was determined to be the worst case. The tables of measured results follow
in data presented and include measurements from all channels.
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.

Model: V3.1
11.2 Radiated Spurious Emissions Test Data
Test Date(s): 2024-01-11 Test Engineer: J. Chiller
CFR 47 Part 15.247(d); Air Temperature: 20.0°C
Standards: ' - A
Part 15.209 / KDB558074 Relative Hum|d|ty: 36%

Notes: Plots are peak, max hold prescan data included only to determine what frequencies to
investigate and measure. The EUT was initially placed in a semi-anechoic chamber, and rotated
in all three orthogonal positions to maximize the emissions. Characterization measurements
were then performed to determine at which frequencies significant emissions occurred. These
graphs are shown below.

The equipment was fully exercised with all cabling attached to the EUT and was positioned on
the Semi-Anechoic Chamber for maximum emissions. While the equipment was energized, the
receiving antenna was scanned from 1.0 meter to 4.0 meters in both vertical and horizontal
polarities while the turntable was adjusted 360 degrees to determine the maximum field strength.
The tables of measured results can be found below.

In the following plots, the black race is the active trace and the green trace is the Max Hold
amplitude during rotation. Emissions to be found by the EUT were measured and listed in tables.
The plots are for reference only and the limit lines are not actual limit lines but merely a guide.

051816
Report Number: F2P30751A-C2-01E Page 42 of 81 Issue Date: 2024-04-26



Order No(s):

F2P30751A-C2

Applicant: Runwise, Inc.

051816

Report Number: F2P30751A-C2-01E

Frequency in MHz

Page 43 of 81

Model: V3.1
Measurements: Band Edges — Dipole Antenna
Frequency | QuasiPeak | Bandwidth | Height Polarization Azimuth | Corr. M:(a?rg:(n Lénglt(-
(MHz) (dBpv/m) (kHz) (cm) (deg) | (AB) | gy | (dBuvim)
902.000000 55.7 120.000 | 100.0 Vv 0.0 | -13.9 1.2 56.9
902.000000 54.7 120.000 | 268.0 H 280.0 | -13.9 2.2 56.9
902.400000 104.6 120.000 | 100.0 Vi 0.0 | -139 -47.7 56.9
902.400000 103.9 120.000 | 268.0 H 280.0 | -13.9 -47.0 56.9
927.600000 105.1 120.000 | 251.0 Vv 0.0 | -13.2 -48.2 56.9
927.600000 104.6 120.000 | 100.0 H 34.0 | -13.2 -47.7 56.9
928.000000 52.4 120.000 | 251.0 Vv 0.0 | -13.2 4.5 56.9
928.000000 52.1 120.000 | 100.0 H 34.0 | -13.2 4.8 56.9
1201
110T +
1001 +
0T 150 gic
80T
70T
S oI
& N
N +
s ol
30T
20T
10T
] t t t t t t t t t t i
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Order No(s):

F2P30751A-C2

Applicant: Runwise, Inc.

051816

Report Number: F2P30751A-C2-01E

Frequency in MHz

Page 44 of 81

Model: V3.1
Measurements: Band Edges — Monopole Antenna
Frequency | QuasiPeak | Bandwidth | Height Polarization Azimuth | Corr. M:(a?rg:(n Lénglt(-
(MHz) (dBuVv/im) (kHz) (cm) (deg) (dB) (dB) (dBuv/m)
902.000000 55.6 120.000 100.0 \Y 0.0 | -13.9 1.3 56.9
902.000000 55.0 120.000 100.0 H 190.0 | -13.9 1.9 56.9
902.400000 104.0 120.000 100.0 H 190.0 | -13.9 -47.1 56.9
902.400000 104.5 120.000 100.0 \Y 0.0 -13.9 -47.6 56.9
927.600000 104.0 120.000 100.0 H 286.0 -13.2 -47.1 56.9
927.600000 105.5 120.000 100.0 \Y 0.0 -13.2 -48.6 56.9
928.000000 50.3 120.000 100.0 H 286.0 | -13.2 6.6 56.9
928.000000 51.7 120.000 100.0 \Y 0.0 | -13.2 5.2 56.9
12071
11071
b+ +
1001
0T 230 GEG
80T
01T
S oI
: T+
+
30T
20T
10T
0 t t t t t t t t t
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Order No(s): F2P30751A-C2

Applicant: Runwise, Inc.
Model: V3.1

Radiated Spurious Emissions: 0.009 MHz to 0.15 MHz — Dipole Antenna

F2Labs

Spectrum Analyzer Trace Data
Corrected Graph

100.0F

90.0F

Analyzer Details. RBW: 1kHz, VBW: 3kHz, Sweep: Peak Hold

Notes: RE Scan, Loop, Dipole

80.0F
70.0¢
60.0F
50.0¢
40.0F
30.0F
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EUT: 900 MHz Radio

Customer: F2P30751A-C2

Company: Runwise

Radiated Spurious Emissions: 0.15 MHz to 30 MHz — Dipole Antenna
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Notes: RE Scan, Loop, Dipole
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Radiated Spurious Emissions: 0.009 MHz to 0.15 MHz — Monopole Antenna

F2Labs Analyzer Details. RBW: 1kHz, VBW: 3kHz, Sweep: Peak Hold

Spectrum Analyzer Trace Data Notes: RE Scan, Loop, Monopole

Corrected Graph
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Radiated Spurious Emissions: 0.15 MHz to 30 MHz — Monopole Antenna

F2Labs Analyzer Details. RBW: 10kHz, VBW: 30kHz, Sweep: Peak Hold
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Order No(s): F2P30751A-C2

Applicant: Runwise, Inc.

30

201

10

Model: V3.1
Measurements: 30 MHz to 1000 MHz — Dipole Antenna
Frequency QuasiPeak | Bandwidth | Height Pol Azimuth Corr. Mgg;(n LlQT,'It('
(MHz) (dBpv/m) (kHz) (cm) (deg) (dB/m) dB) (dBuvim)
451.200000 55.7 120.000 100.0 H 0.0 9.5 124.3 180.0
451.200000 65.8 120.000 100.0 V 0.0 9.5 114.2 180.0
902.400000 112.5 120.000 100.0 \Y 0.0 17.3 67.5 180.0
998.520000 43.1 120.000 100.0 H 0.0 19.3 10.9 54.0
998.880000 33.7 120.000 100.0 \Y 0.0 19.3 20.3 54.0
130T
T Restricld Band
1201
uof X
100}
4 =20l
0T
80T
S "I X
: "1 X [
E) 501 |
S — X
T X
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Radiated Spurious Emissions: 30 MHz to 1000 MHz - Vertical — Dipole Antenna

1307
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105.043BLVim
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2 1
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Radiated Spurious Emissions: 30 MHz to 1000 MHz - Horizontal — Dipole Antenna
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Order No(s): F2P30751A-C2

Applicant: Runwise, Inc.

Model: V3.1
Measurements: 30 MHz to 1000 MHz — Monopole Antenna
Frequency QuasiPeak | Bandwidth | Height Pol Azimuth Corr. Mgg;(n LlQT,'It('
(MHz) (dBpv/m) (kHz) (cm) (deg) (dB/m) dB) (dBuvim)
95.680000 13.7 120.000 100.0 V 0.0 -0.2 29.8 43.5
140.800000 20.7 120.000 100.0 V 0.0 4.1 22.8 43.5
143.800000 21.2 120.000 100.0 \Y 0.0 3.8 22.3 43.5
451.200000 44.6 120.000 100.0 H 0.0 9.5 14 46.0
451.200000 61.7 120.000 100.0 \Y 0.0 9.5 -15.7 46.0
902.400000 119.6 120.000 100.0 \Y 0.0 17.3 -73.6 46.0
120 X
1101
100 C =20 de}
90 :
80T
ot
Si so: X
4] | Rffstricted Band;
£ 50 T
g r S — X
& ot
301
20 : X
10T ><
o t t —t—t———
30M 50 60 80 100M 200 300 400 500 800 1G
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Radiated Spurious Emissions: 30 MHz to 1000 MHz - Vertical — Monopole Antenna
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Radiated Spurious Emissions: 30 MHz to 1000 MHz - Horizontal — Monopole Antenna
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Order No(s): F2P30751A-C2

Applicant: Runwise, Inc.

Model: V3.1
Measurements: Greater Than 1 GHz — Dipole Antenna
Meas. . . . Margin Limit -
Frequency MaxPeak Average . Bandwidth | Height o Azimuth | Corr.
Time Polarization -AVG AVG Comment
(MHz) (dBpV/m) | (dBpVv/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1804.800000 41.3 31.4 | 1000.0 1000.000 150.0 H 0.0 3.9 22.6 54.0
1805.000000 42.2 31.4 | 1000.0 1000.000 150.0 \Y 0.0 3.9 22.6 54.0
2707.200000 45.3 35.9 | 1000.0 1000.000 150.0 H 3.0 7.6 18.1 54.0
2707.200000 44.7 34.9 | 1000.0 1000.000 150.0 \ 0.0 7.6 19.1 54.0
3609.600000 47.0 32.7 | 1000.0 1000.000 150.0 H 0.0 9.5 21.3 54.0
3609.600000 47.0 33.1 | 1000.0 1000.000 150.0 \ 3.0 9.5 21.0 54.0
4512.000000 46.2 32.9 | 1000.0 1000.000 150.0 H 4.0 10.6 21.1 54.0
4512.000000 46.7 33.5 | 1000.0 1000.000 150.0 H 15.0 10.6 20.5 54.0
5414.400000 53.7 45.7 | 1000.0 1000.000 150.0 \Y 0.0 13.2 8.3 54.0
5414.400000 54.7 46.6 | 1000.0 1000.000 150.0 H 359.0 13.2 7.4 54.0
80T
e e i i B =E GG 12,200 Realcabove 000MEZ
0T
60 _: FCC 15.209 Avg above 960MHz
i %
501 )( x x
- X
X
g 1 X
S wl % X X
20T
10T
0 t t t —t +—i
1G 2G 3G 4G 5G 6 7 9 10G
Frequency in Hz
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051816

Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.

Model: V3.1

Radiated Spurious Emissions: 1 GHz to 10 GHz — Vertical — Dipole Antenna

Level in dBpuV/m

Level in dBpV/m

801 FCC 15.209 Peak above 960MHz
8.772727273 GHz
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40.M
201
0 t t t t t t t t i
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.

Model: V3.1
Measurements: Greater Than 1 GHz — Monopole Antenna
Meas. . . . Margin Limit -
Frequency MaxPeak Average . Bandwidth | Height o Azimuth | Corr.
Time Polarization -AVG AVG Comment
(MHz) (dBpV/m) | (dBpVv/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1804.800000 44.6 38.2 | 1000.0 1000.000 150.0 \Y 0.0 3.9 15.8 54.0
1804.800000 44.8 39.2 | 1000.0 1000.000 150.0 H 4.0 3.9 14.8 54.0
2707.200000 44.9 34.6 | 1000.0 1000.000 150.0 H 193.0 7.6 194 54.0
2707.200000 45.2 35.7 | 1000.0 1000.000 150.0 \ 2.0 7.6 18.3 54.0
3609.600000 46.0 33.0 | 1000.0 1000.000 150.0 H 31.0 9.5 21.0 54.0
3609.600000 46.1 32.6 | 1000.0 1000.000 150.0 \ 0.0 9.5 21.4 54.0
4512.000000 46.3 33.1 | 1000.0 1000.000 150.0 H 355.0 10.6 20.9 54.0
4512.000000 46.5 32.9 | 1000.0 1000.000 150.0 \Y 5.0 10.6 21.1 54.0
5414.400000 51.8 42.2 | 1000.0 1000.000 150.0 \Y 217.0 13.2 11.8 54.0
5414.400000 54.4 46.0 | 1000.0 1000.000 150.0 H 41.0 13.2 8.0 54.0
80T
S e e e =£ GG 10.209.Reaicabove 200MERZ
7071
601
4. ECCNB.200 Avg:above 960MHE
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. & X X XXX
3 a0t % X
g 1 X
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.

Model: V3.1

Radiated Spurious Emissions: 1 GHz to 10 GHz — Vertical — Monopole Antenna
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Radiated Spurious Emissions: 1 GHz to 10 GHz — Horizontal — Monopole Antenna
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Order No(s): F2P30751A-C2

Applicant: Runwise, Inc.

Model: V3.1
Measurements: Greater Than 1 GHz — Monopole Antenna
Meas. . . . Margin Limit -
Frequency MaxPeak Average . Bandwidth | Height o Azimuth | Corr.
Time Polarization -AVG AVG Comment
(MHz) (dBpV/m) | (dBpVv/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1804.800000 44.6 41.5 | 1000.0 1000.000 150.0 \Y 356.0 3.9 125 54.0
1804.800000 41.3 36.9 | 1000.0 1000.000 150.0 H 355.0 3.9 17.2 54.0
2707.200000 46.3 39.0 | 1000.0 1000.000 150.0 H 344.0 7.6 15.0 54.0
2707.200000 45.7 35.8 | 1000.0 1000.000 150.0 \ 11.0 7.6 18.2 54.0
3609.000000 46.5 32.6 | 1000.0 1000.000 150.0 H 8.0 9.5 21.4 54.0
3609.000000 46.4 32.7 | 1000.0 1000.000 150.0 \ 355.0 9.5 21.3 54.0
4512.000000 46.5 33.3 | 1000.0 1000.000 150.0 H 0.0 10.6 20.7 54.0
4512.000000 46.7 34.0 | 1000.0 1000.000 150.0 \Y 2.0 10.6 20.0 54.0
5414.400000 56.0 48.3 | 1000.0 1000.000 150.0 H 0.0 13.2 5.7 54.0
5414.400000 59.3 53.7 | 1000.0 1000.000 150.0 \ 196.0 13.2 0.3 54.0
80T
01T
60T
| :
50T
1 % x X X X
3 40t X §
o
= T X X
g 30T
20T
101
0 t t t +—t +—+— |
1G 2G 3G 4G 56 6 8  10G 186
Frequency in Hz
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Monopole Antenna - Lower Band Edge — Vertical

807

707

T 5.805194805 GHz
607 54.162BuV/m
! N
401 o~ _/\/ —
307

Level in dBuV/m

20
10

1G 2G 3G 4G 5G 6G
Freaguency in Hz

Monopole Antenna - Upper Band Edge — Vertical

807

707
601
50T
401
30]

Level in dBuV/m

207
107

6 6.5 7 7.5 8 8.5 9 9.5 10
Frequency in GHz
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Order No(s): F2P30751A-C2

Level in dBuV/m

Level in dBuV/m

80
70
60
50
40
30
20
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Applicant: Runwise, Inc.
Model: V3.1

Monopole Antenna - Lower Band Edge — Horizontal

5.805194805 GHz
59.00VBuV/m

\ IS WWM/\M

807
701
607
507

40
30
20
10

2G 3G 4G 5G 6G
Freaguency in Hz

Monopole Antenna - Upper Band Edge — Horizontal

10.000000000 G+
54.1 2V] BuVv/m

- —_— T ——
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

12 NUMBER OF HOPPING FREQUENCIES

The EUT was directly connected to the measurement device through a SMA connector.
With the hopping enabled, the EUT was checked to ensure all of the hopping channels
were present.

12.1 Requirements:
Verify that all channels are present.
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.

Model: V3.1
12.2 Number of Hopping Frequencies Test Data
Test Date(s): 2024-01-11; 2024-04-29 Test Engineer: J. Chiller
Air Temperature: 21.5°C
Standard(s): ANSI 63.10 7.8.3 : —
Relative Humidity: 37%
EUT showed 70 channels, confirming manufacturer’s specifications.
*RBN 100 kHz
*VBN 300 kHz
Ref 30 dBm Attt 55 dB SAT 15 ms
- !\'L'“W
- ﬂﬂP‘Wﬂﬂ I LI ruwumunn ] v
- LI Il |
=N -1C
[~ C
PS
- C
-—2C
WL e
w i AC

Center 915 VHz 3 vHz/ Span 30 MHz

Date: 11.JAN.2024 15:01:50
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

17 Channels
@ “RBNV 100 kHz Marker 2 [T1 ]
VBN 300 kHz 9.11 dBr
Ref 30 dBm Att 55 dB SNT 25 ms 907 .500369231 MHz
x Marker 1 [T1(]
11.63 dBr
- age 0000000 Mz N
1 B
o | mhr\'mv\mmln, WM i
[ C T V \j T \ VI T v {
| .
L o “
e
aB
__3] [I
80
a0
70
Start 900 VHz 800 kHz/ Stop 908 VHz

Date: 29.APR.2024 10:15:13
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

20 Channels
® *RBN 100 kHz Marker 1 [T1 7]
VBN 300 kHz 11.51 dBr
Ref 30 dBm Att 55 dB SNT 25 ms 907 900000000 VHz
0 Markegr 2 [T1|]
11.34 dBr
L o ala_ 10000000 vz IIN
o @j\\“}ﬂu/v\mmn N\MN\Mf MMMVMVMVMV V/v?f\\
| -
80
—70
Start 907.5 VHz 700 kHz/ Stop 914.5 MHz

Date: 29.APR.2024 10:23:02
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Order No(s): F2P30751A-C2

Applicant: Runwise, Inc.
Model: V3.1

28 Channels
@ “RBN 5 kHz Marker 1 [T1 ]
“ VBN 20 kHz 4.52 dBr
Ref 30 dBm Att 55 dB SNT 380 ms 915.900000000 MHz
x Marker 2 [T1|]
$.90 dBr
L aza_eoooopooo M-z N

M\/l@

L
|

Date: 26.APR.2024 11:02:52
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

5 Channels
@ “RBN 5 KHz Marker 1 [T1 ]
VBN 20 kHz -6.24 dBr
Ref 30 dBm Attt 55 dB SAT 80 ms 926.199009324 MHz
=10 Markgr 2 [T1[]
—4.72 dBr
L o7 _soaasmzs0 vz |IN

AL R KA
V I

- 80 \A&k\¢”
[~ —a&0
-0
Start 926 VHz 200 kHz/ Stop 928 MHz

Date: 26.APR.2024 11:05:09
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

13 DWELL TIME

Test was to verify the dwell time on any channel while Hopping was on. EUT was directly
connected to analyzer. The plots on the following page show how long a transmission is,
and the transmissions in ten seconds.

13.1 Requirements:
Limit of 0.4 seconds in a 10-second period.
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.

Model: V3.1
13.2 Dwell Time Test Data
Test Date(s): 2024-01-11 Test Engineer: J. Chiller
Air Temperature: 21.5°C
Standard(s): ANSI 63.10 7.8.4
: Relative Humidity: 37%
Results: Complies

Length of Transmission

RBN 100 kiHz Delta 2 [T1 ]
“VBW 300 kHz -0.53 dB
Ref 30 dBm Attt 55 dB SWT 1 s 399.033462 ms
x varkér 1 [T1][]
241.13 dBr
ooop = [N
1 A
1 R\H -1c TRG
—C
PS
=1 10) TRG—107dBm
- 20
-0
- 40
I~ -85C
_—& | I
B i A i
Center 902.4 VHz 100 ms/

Date: 11.JAN.2024 14:55:00

Transmission Duration: 399.03mS
Transmissions in 20s: 1
Time Between Transmissions 28s

Limit: 400mS in 10-second period.
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Transmission Time on Channel

RBN 100 kHz Marker 1 [T1 ]
“VBN 300 kHz 24.19 dBr
Ref 30 dBm Attt 55 dB SANT 30 s 0.000000 s
30 Deltg 2 [T1L ] o
H .0j dB
e 23 S [ A
1 PK
=L TRG
PS
=110 TRG—10TdBm
ly |

—a \&\
MMMMM&WMWW Mothpund oo

Centter 902.4 MHz 3 s/

Date: 11.JAN.2024 14:57:35
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Order No(s): F2P30751A-C2

Applicant: Runwise, Inc.

Broadcast Channel Spacing 400kHz

Model: V3.1

® “RBN 5 kHz Marker 1 [T1 ]
*VBW 20 kHz -5.07 dBr
Ref 30 dBn Attt 55 dB SWT 80 ms 926.497086247 MHz
<ol Delta 2 [T1 ]
—2.42 dB
- 20 40000000000 kiHz]IN

n
=

Delta 3 [T1 ]

p.93 dB

AT

D 1 g
Rz

¥

AL
Y

[T

JHR

- -850 \/\\\/‘
a0
—/0
Start 926 VMHz 200 kHz/ Stop 928 MHz

Date: 26.APR.2024 11:06:13
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Data Channel Spacing 300kHz

® “RBN 10 kHz Marker 1 [T1 ]
SVBN 30 kHz —2.32 dBr
Ref 30 dBm Att 55 dB SNT 80 ms 902.395192308 MHz

0 Markegr 2 [T1|]
-(.89 dBr

ae_zoooopooo vz N

[~ 2C
Marker 3 [T1|]
1 —(.38 dBr
=0 4 LA A A n | A A A P

— IV A o
LT

—/0
Start 902 MHz 300 kHz/ Stop 905 MHz

Date: 26.APR.2024 10:15:33

Note: All channel spacing is greater than 268 kHz (20dB OBW).

051816
Report Number: F2P30751A-C2-01E Page 68 of 81 Issue Date: 2024-04-26



14

14.1

14.2

051816

Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

CONDUCTED EMISSIONS
Requirements

In accordance with FCC CFR 47 Part 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 yH/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. The lower limit applies at the boundary between
the frequency ranges.

Conducted Limit (dBuV)
Frequency of Emission (MHz) 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.
Procedure

The EUT was placed on a 1.0 x 1.5 meter non-conductive table, 0.8 meter above a
horizontal ground plane and 0.4 meter from a vertical ground plane. Power was provided
to the EUT through a LISN bonded to a 3 x 2 meter ground plane. The LISN and
peripherals were supplied power through a filtered AC power source. The output of the
LISN was connected to the input of the receiver via a transient limiter, and emissions in
the range 150 kHz to 30 MHz were measured. The measurements were recorded using
the quasi-peak and average detectors as directed by the standard, and the resolution
bandwidth during testing was 9 kHz. The raw measurements were corrected to allow for
attenuation from the LISN, transient limiter and cables.
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.

Model: V3.1
14.3 Conducted Emissions Test Data
Test Date(s): 2024-01-11 Test Engineer: J. Chiller
Rule: 15.207 Air Temperature: 21.3°C
Test Results: Complies Relative Humidity: 41%
Conducted Test — Live: 0.15 MHz to 0.5 MHz
F2 Labs Analyzer Details. RBW: 9kHz, VBW: 30kHz, Sweep: Peak Hold ;
Spectrum Analyzer Trace Data Notes: CE AC Mains, EUT Operating
Corrected Graph Live
100.0
90.0
80.0
s 70.0
2 600
§ 50.0
é- 40.0
< 00
20.0
10.0
1%0.0K 185.0K 220.0K 255.0K 290.0K 325.0K 360.0K 395.0K 430.0K 465.0K 500.0K
Frequency (Hz) EUT: 900 MHz Radio
Customer: F2P30751A-C2
Company: Runwise
Conducted Test — Llve: 0.5 MHz to 5.0 MHz
F2 Labs Analyzer Details. RBW: 9kHz, VBW: 30kHz, Sweep: Peak Hold ;
Spectrum Analyzer Trace Data Eotes: CE AC Mains, EUT Operating
Corrected Graph ve
100.0
90.0+
80.0+
_ 700+
S L
3 600 |
g 500f |
= 40.0-§
& :
30.04
ZO_O_yWWWWMMWWMWWMWWMm
1004
B i B B I B B o B B I o It L e B L B B R R e RS S
S%C.OK 950.0K 1.4M 1.9M 2.3M 2.8M 3.2M 3.7M 4.1M 4.6M 5.0M
Frequency (Hz) EUT: 900 MHz Radio
Customer: F2P30751A-C2
Company: Runwise
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Order No(s): F2P30751A-C2

Applicant:

Runwise, Inc.

Model: V3.1
Conducted Test — Live: 5.0 MHz to 30.0 MHz
F2 Labs Analyzer Details. RBW: 9kHz, VBW: 30kHz, Sweep: Peak Hold ;
Spectrum Analyzer Trace Data r_otes: CE AC Mains, EUT Operating
Corrected Graph ve
100.0
90.0+
80.0+
_ 700+
3 E
g 60.0 r
g soof | |
2 s00f
3 o
< C
30.0+
20.04
100+
[5).-0M 7.5M 10.0M 12.5M 15.0M 17.5M 20.0M 22.5M 25.0M 27.5M 30.0M
Frequency (Hz) EUT: 900 MHz Radio
Customer: F2P30751A-C2
Company: Runwise
Top Discrete Measurements
Frequency Level Adjustment | Results Limit Margin
No.| Conductor (MH_Z) Detector (dBLV) (dB) (dBuV) (dBLV) (dB)
1 Line 1 20.06 Quasi-Peak 35.51 10.896 46.41 60.0 -13.6
Average 33.86 10.896 44.76 50.0 -5.2
> Line 1 21.5 Quasi-Peak 37.18 11.025 48.21 60.0 -11.8
Average 34.71 11.025 45.74 50.0 -4.3
3 Line 1 229 Quasi-Peak 40.8 11.092 51.89 60.0 -8.1
Average 37.78 11.092 48.87 50.0 -1.1
a Line 1 24.3 Quasi-Peak 40.69 11.125 51.82 60.0 -8.2
Average 37.56 11.125 48.69 50.0 -1.3
5 Line 1 5.8 Quasi-Peak 38.05 11.286 49.34 60.0 -10.7
Average 34.51 11.286 45.80 50.0 -4.2

Page 71 of 81

Issue Date: 2024-04-26



Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.

Model: V3.1
Conducted Test — Neutral: 0.15 MHz to 0.5 MHz
F2 Labs Analyzer Details. RBW: 9kHz, VBW: 30kHz, Sweep: Peak Hold ;
Spectrum Analyzer Trace Data mot?SIICE AC Mains, EUT Operating
Corrected Graph eutral
100.0
90.0
80.0
. 700
S
£}
o 60.0
A=)
€ 500
2
S 400
&
30.0
20.0
10.0
0
150.0K 185.0K 220.0K 255.0K 290.0K 325.0K 360.0K 395.0K 430.0K 465.0K 500.0K
Frequency (Hz) EUT: 900 MHz Radio
Customer: F2P30751A-C2
Company: Runwise
Conducted Test — Neutral: 0.5 MHz to 5.0 MHz
F2 Labs Analyzer Details. RBW: 9kHz, VBW: 30kHz, Sweep: Peak Hold ;
Spectrum Analyzer Trace Data motets:ICE AC Mains, EUT Operating
Corrected Graph eutral
100.0
90.0F
80.0F
. 700+
S o
S L
2 60.0L |
4 500+ !
E =
s 400F
g C
30.0+
zo.o-meWWAMWMMMWWMMMMMW
10.0+
O B R R T R B W I e B B B B e e e N R A R R R R R R AR RS
500.0K 950.0K 1.4M 1.9M 2.3M 2.8M 3.2M 3.7M 4.1M 4.6M 5.0M
Frequency (Hz) EUT: 900 MHz Radio
Customer: F2P30751A-C2
Company: Runwise
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Order No(s): F2P30751A-C2

Conducted Test — Neutral:

Applicant:

5.0 MHz to 30.0 MHz

Runwise, Inc.

Model: V3.1

F2 Labs

Spectrum Analyzer Trace Data
Corrected Graph

100.0

90.0+
80.0+

70.0F

Analyzer Details. RBW: 9kHz, VBW: 30kHz, Sweep: Peak Hold ;
Notes: CE AC Mains, EUT Operating

Neutral

s
é 60.0+
g soof
3 40‘0-5
& :
30.0F
20.04
100+
g-U-M 7.5M 10.0M 12.5M 15.0M 17.5M 20.0M 22.5M 25.0M 27.5M 30.0M
Frequency (Hz) EUT: 900 MHz Radio
Customer: F2P30751A-C2
Company: Runwise
Top Discrete Measurements
Frequency Level Adjustment | Results Limit Margin
No.| Conductor (MH?2) Detector (dBuLV) (dB) (dBLV) (dBLV) (dB)
1 Neutral 215 Quasi-Peak 36.57 10.983 47.55 60.00 -12.4
Average 33.49 10.983 44.47 50.00 -5.5
> Neutral 2593 Quasi-Peak 40.30 11.042 51.34 60.00 -8.7
Average 36.88 11.042 47.92 50.00 -2.1
3 Neutral 24.37 Quasi-Peak 40.05 11.161 51.21 60.00 -8.8
Average 37.02 11.161 48.18 50.00 -1.8
a Neutral >5.81 Quasi-Peak 38.01 11.196 49.21 60.00 -10.8
Average 35.58 11.196 46.78 50.00 -3.2
051816

Report Number: F2P30751A-C2-01E

Page 73 of 81

Issue Date: 2024-04-26




Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

15 TEST SETUP PHOTOGRAPH(S)
Radiated Spurious Emission: 0.009 MHz to 30 MHz

Dipole

Monopole
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Radiated Spurious Emission: 30 MHz to 1000 MHz
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Radiated Spurious Emission: 30 MHz to 1000 MHz, cont’d
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Radiated Spurious Emission: 30 MHz to 1000 MHz — Dipole Antenna

Radiated Spurious Emission: 30 MHz to 1000 MHz — Monopole Antenna
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Radiated Spurious Emission: Greater than 1 GHz — Dipole Antenna
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Monopole Above 1 GHz
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Conducted Output Power, Occupied Bandwidth,
and Conducted Spurious Emissions
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Order No(s): F2P30751A-C2 Applicant: Runwise, Inc.
Model: V3.1

Conducted Emissions
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