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REPORT NO: R15560239-E1 DATE: 2025-04-01
FCC ID: IPH-A4870 IC: 1792A-A4870

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Garmin International Inc.
1200 East 151St Street
Olathe, KS 66062-3426, USA

EUT DESCRIPTION: Digital Transceiver
MODEL: AA4870
SERIAL NUMBER: E139956-1 / 17608296 / Xxx000650

SAMPLE RECEIPT DATE: 2025-01-02, 2025-01-14, and 2025-02-11

DATE TESTED: 2025-01-16 TO 2025-03-20
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Refer to Section 2
ISED RSS-247 Issue 3 Refer to Section 2
ISED RSS-GEN Issue 5+ A1 + A2 Refer to Section 2

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating compliance with
the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production
units of this model are manufactured with identical electrical and mechanical components. All samples
tested were in good operating condition throughout the entire test program. Measurement Uncertainties
are published for informational purposes only and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL LLC and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by UL LLC will
constitute fraud and shall nullify the document.

Approved & Released Prepared By:
For UL LLC By:
/—,——‘ -
T Gl Pty
¥ -

/' /
Brian Kiewra Chandler Stanley
Project Engineer Engineer
Consumer, Medical and IT Segment Consumer, Medical and IT Segment
UL LLC UL LLC
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REPORT NO: R15560239-E1
FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

2. TEST RESULTS SUMMARY

This report contains info provided by the customer which can impact the validity of results. UL
LLC is only responsible for the validity of results after the integration of the data provided by the

customer.

Below is a list of the data/info provided by the customer:
1)  Antenna gain and type (see section 6.3)

2) Worst-case data rates (see section 6.5)
FCC Clause | ISED Clause Requirement Result Comment
Reporting ANSI C63.10
See Comment Duty Cycle purposes only | Section 11.6.
) RSS-GEN 6.7 99% OBW Reporting ANS_I C63.10
purposes only | Section 6.9.3.
15.247 (a) (2) |RSS-247 5.2 (a) |6dB BW Compliant None
15.247 (b) (3) |RSS-247 5.4 (d) | Output Power P
See Comment Average power Reporting Per ANSI C63.10,

purposes only

Section 11.9.2.3.2.

15.207

AC Mains Conducted
Emissions

15.247 (e) RSS-247 5.2 (b) |PSD
15.247 (d) E§§-é4E7N5é59 Conducted Spurious Emissions Compliant None
15.209, 15.205 | 10' > | Radiated Emissions
RSS-Gen 8.8 The EUT does not

Not Applicable

interact with AC
Mains

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2020+Cor. 1-2023+C63.10a-2024, KDB 558074 D01

15.247 Meas Guidance v05r02, KDB 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5
+ A1+ A2, and RSS-247 Issue 3.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by A2LA, certification # 0751.06, for all testing performed within the scope
of this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number | FCC Registration
Building:
O | 12 Laboratory Dr 2180C
RTP, NC 27709, U.S.A
uso067 825374
Building:
2800 Perimeter Park Dr. Suite B 27265
Morrisville, NC 27560, U.S.A
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REPORT NO: R15560239-E1 DATE: 2025-04-01
FCC ID: IPH-A4870 IC: 1792A-A4870

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%
RF output power, conducted 01 '435d d%(ail))
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40 dB
Temperature 0.57°C
Humidity 3.39%
DC Supply voltages 1.70%
Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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REPORT NO: R15560239-E1 DATE: 2025-04-01
FCC ID: IPH-A4870 IC: 1792A-A4870

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a digital transceiver that contains a BLE radio. This report covers full testing of the
BLE radio.

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2402 - 2480 BLE 125 kbps 7.99 6.30
2402 - 2480 BLE 1 Mbps 7.94 6.22

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:
The radio utilizes an antenna with the following type and maximum gain:

Antenna # Type Frequency Range (MHz) | Maximum Gain (dBi)
Antenna 1 Inverted F 2402-2480 1.33
Antenna 2 Inverted F 2402-2480 2.2

External Antenna Monopole 2402-2480 0.961

6.4. SOFTWARE AND FIRMWARE
Software Version: 1.64

6.5. WORST-CASE CONFIGURATION AND MODE
Radiated emissions below 1GHz and above 18 GHz were performed on the highest gain internal
antenna as well as the external antenna. These measurements were made with the EUT set to
transmit at the channel with highest PSD as worst-case scenario. All PSD was taken at max
power.

Radiated emissions between 1GHz and 18GHz were performed on the data-rate with the
highest power and PSD on low, middle and high channels. Band edge was performed on both
data-rates: 125 kbps and 1 Mbps.

Each EUT antenna was investigated in three orthogonal axes, X, Y, and Z. The worst-case
orientation was determined to be the X-orientation for antenna 1, and Y-orientation for the other
2 antennas. Therefore, all testing was performed with the EUT in the X-orientation for antenna 1
and Y-orientation for the remaining antennas.

The client has declared an operational duty cycle of 47% and 63.5% for 1 Mbps and 125 kbps
respectively which corresponds to duty cycle correction factors of -6.56 dB and -3.94 dB
respectively. These are applied to peak measurements where applicable to provide RMS
average values.
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REPORT NO: R15560239-E1 DATE: 2025-04-01
FCC ID: IPH-A4870 IC: 1792A-A4870

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo Thinkpad T14 Gen 3 PF4FKVY8 NA
NMEA 2000 T- Garmin 330-00563-20 NA NA
Connector
/0 CABLES
1/0 Cable List
# of Cable
C::Ie Port Identical Co_rlu_ne:tor Cable Type | Length Remarks
' Ports yp (m)
1 Mini-USB 1 USB Shielded <3m Laptop to adapter
2 N2K 2 N2K Shielded <3m T-Connector to Hub
3 N2K 2 N2K Shielded <gm | T-connector to Power
Supply
4 N2K 1 Banana Jack| Shielded <3m Hub to Power Supply
4x cable extension for
5 N2K 2 N2k Shielded <3m USB to T-Connector
under chamber

TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card
and the laptop was left outside the chamber during tests.

SETUP DIAGRAMS

Please refer to 15560239-EP1 for setup diagrams
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REPORT NO: R15560239-E1 DATE: 2025-04-01
FCC ID: IPH-A4870 IC: 1792A-A4870

7. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10-2020 Section 11.6

6 dB BW: ANSI C63.10-2020 Subclause -11.8.2

Occupied BW (99%): ANSI C63.10-2020 Section 6.9.3

Output Power: ANSI C63.10-2020 Subclause -11.9.1.2 Method PKPM1 Peak-reading power
meter
ANSI C63.10-2020 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement
using a gated RF average-reading power meter)

PSD: ANSI C63.10-2020 Subclause -11.10.2 Method PKPSD (peak PSD)

Conducted emissions non-restricted frequency bands: ANSI C63.10-2020 Subclause -11.11
and 6.10.4

Radiated emissions restricted frequency bands: ANSI C63.10-2020 Subclause -11.12.1 and
6.10.5

General radiated emissions: ANSI C63.10 Subclause - 6.3-6.6
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REPORT NO: R15560239-E1 DATE: 2025-04-01
FCC ID: IPH-A4870 IC: 1792A-A4870

8. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

Test Equipment Used - Wireless Conducted Measurement Equipment

Equipment ID Description Manufacturer Model Number Last Cal. Next Cal.

Common Equipment

Conducted Room 2

Keysight

90410 Spectrum Analyzer Technologies N9030A 2024-06-14| 2025-06-14
Power Software Boonton Power Analyzer Boonton Version 3.0.13.0 NA NA
SOFTEMI Antenna Port Software UL Version 2024.2.23 NA NA
Real-Time Peak Power Sensor
211057 50MHz to 8GHz Boonton RTP5000 2024-08-01| 2025-08-01
Micro-Coax UTIFLEX Cable Carlisle UFA147A-2-0360-
CBL091 Interconnect 2024-03-01| 2025-03-01
Assembly, Low Loss,40Ghz : 200200
Technologies
SMA Coaxial 10dB Attenuator .
226561 25MHz-18GHz CentricRF C1852-10 2024-02-29| 2025-02-28
248881 Environmental Meter CCO””O' 06-662-4 2024-04-10| 2026-04-10
ompany
Elektro-
NA DC Power Supply Automatik GmbH| EA-PSI 9040-60 T NA NA
& Co
NOTE*: All equipment was in calibration at the time of use.
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REPORT NO: R15560239-E1
FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville —

Chamber 4)
qutslp. Description Manufacturer/Brand Model Number Last Cal. Next Cal.
0.009-30MHz
135144 Active Loop Antenna ETS-Lindgren 6502 2024-10-02 2025-10-02
30-1000 MHz
90628 Hybrf Broadband Sunol Sciences Corp. JB3 2024-01-02 | 2026-01-02
ntenna
1-18 GHz
Double-Ridged
89509 Waveguide Horn ETS Lindgren 3117 2023-05-23 2025-05-23
Antenna, 1to 18 GHz
18-26.5 GHz
204704 Horn Antenna, 18- Com-Power AH-826 2023-07-20 | 2025-07-20
26.5GHz
Gain-Loss Chains
Gain-loss string: . .
207638 0.009-30MHz Various Various 2024-05-22 2025-05-22
Gain-loss string: 25- . .
207639 1000MHz Various Various 2024-05-22 2025-05-22
207640 Ga'”"?szsl_t'rZ'“Q: - Various Various 2024-05-22 | 2025-05-22
225795 Gain-loss string: 18- Various Various 2024-05-22 | 2025-05-22
40GHz
Receiver & Software
197955 Spectrum Analyzer Rohde & Schwarz ESW44 2024-04-16 2025-04-16
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional Equipment used
241204 Environmental Meter Fisher Scientific 15-077-963 2023-09-05 2025-09-05
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REPORT NO: R15560239-E1
FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville —

Chamber 1)
Equip. ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz
135144 Active Loop Antenna ETS-Lindgren 6502 2024-10-02 2025-10-02
30-1000 MHz
90629 Hybrid Broadband | g sciences Corp. JB3 2024-01-30 | 2026-01-30
Antenna
1-18 GHz
Double-Ridged
135143 Waveguide Horn ETS Lindgren 3117 2024-02-07 2026-02-07
Antenna, 1to 18 GHz
18-26.5 GHz
204704 Horn Antenna, 18- Com-Power AH-826 2023-07-20 | 2025-07-20
26.5GHz
Gain-Loss Chains
Gain-loss string: . .
91974 0.009-30MHz Various Various 2024-05-08 2025-05-08
Gain-loss string: 25- . .
91976 1000MHz Various Various 2024-05-08 2025-05-08
91979 Ga'”"?szslflrz'“Q: 1 Various Various 2024-05-08 | 2025-05-08
135999 Gain-loss string: 18- Various Various 2024-05-08 | 2025-05-08
40GHz
Receiver & Software
206496 Spectrum Analyzer Rohde & Schwarz ESW44 2024-08-29 2025-08-29
81018 Spectrum Analyzer Agilent E4446A 2024-07-31 2025-07-31
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional Equipment used
241205 Environmental Meter Fisher Scientific 15-077-963 2023-09-05 2025-09-05
220155 DC Re%”u'?)tpels Power | circuitSpecialists.Com CSI3005X5 NA NA
Page 13 of 104
UL LLC

12 Laboratory Drive, Research Triangle Park, NC 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919)549-1400




REPORT NO: R15560239-E1

FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE - 125 kbps 3.100 3.750 0.827 82.67 1.65 0.323
BLE - 1 Mbps 0.343 0.626 0.548 54.79 5.23 2.915

The client has declared an operational duty cycle of 47% and 63.5% for 1 Mbps and 125 kbps

respectively:

1 Mbps DCCF = 20l0g(0.47) = -6.56 dB
125 kbps DCCF = 20log(0.635) = -3.94 dB
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REPORT NO: R15560239-E1
FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

DUTY CYCLE PLOTS

Tested By: 11993

81113 B 0172072023

Antenna 1 — 125 kHz

Multiview - Spectrum Receiver Y B MultiView = ~Spectrum
erBW l0MHz  SeL Ref Level 112,00 cBy - rBw 1 saL
. < vew 10N Frequency 2.4400000 GHz o At 1042 ® SWT 2 ms @ VBW 10 Mz Frequency 2.4400000 GHz
Notch 0if Tnpu on "~ Notch —Oif
o DB011__-0.01d8) 1o {101 e
| 575000 me . 626,000 1
[ o ML[1] 89.62 dBu| 100 o2 o M1[1]1-99.07 dBpv]
o [ 5.17000 ms| 366,000 ps|
" w0
o o e
" s
ool 50 ey I
30 coyv- 0 db
» w0
o
1
cF 2.aa Gz 001 pis 2.0ms, cF 2aa Gz 001 pis 200.0 s
2 Marker Table 2 Marker Table
5.17 ms 89.62 dBuY 366.0 ps 99.07 dBpV
ML 3.1 ms -0.07 dB ML 343.0 ps 0.48 dB
D2 ML 3.75 ms -0.01 dB D2 ML 626.0 ps 0.31 dB

03350138 B 0271972023

316122 B 0172872023

Antenna 2 — 125 kbps

Multiview - Spectrum recever [ B | vovview - spectrum =
oh 5% o swr 20ms S Ubw (5L Frequency 24400000 GHz | = A 5% o swr 2me o Vaw frequency 2.4400000 GHz
1o I 0038 1 T11—97:56 dBpv|
100 - 11[1]-94.24 dBuY) 100 - D2[1]—0.47 d]
" s
2 Marker Table 2 Marker Table
5.02 ms 94.24 dBpV 1 722.537 ps 97.56 dBpV
ML 3.1 ms -0.08 dB ML 1 342.463 ps 0.47 dB
D2 ML 3.75 ms -0.03 dB D2 ML 1 625.853 s 0.32 dB
ooy - o [ ooty N TIETY

03353107 B 0271772023

Antenna 2 — 1 Mbps

1008105 B 0172872023

External Antenna — 125 kbps

Multiview = Spectrum Recover B B | vovview - spectrum B re =
48 o swr 20ms o VoW, 1o Frequency 2,4400000 GHz | = A 5% o SWT 2ms @ VW Frequency 2.4400000 GHz
100 D3[1]__ -0.03 dB| D3[1] 0.21 dB|
M1[[1] 74.88 dBpV| M1[1] 84.41 dBpv,
o 5.04000 ms] a0 e 520,000 ps,
n o2 D3
o
“
o |
|
w
w
o rara w01 ps o, o e w01 ps 000157
2 Marker Table 2 Marker Table
M 5.04 ms 74.88 dBpV 1 520.0 ps 84.41 dBpV
D2 ML 3.09 ms 0.06 dB ML 1 342.5 ps 0.47 dB
D3 ML 3.75 ms -0.03 dB D3 ML 1 625.5 s 0.21 dB
Rasdy < = R O e

32147 B 0271772023

External Antenna — 1 Mbps
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REPORT NO: R15560239-E1

DATE: 2025-04-01
FCC ID: IPH-A4870

IC: 1792A-A4870

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

9.2.1. BLE (1Mbps)

Antenna 1
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0558

Middle

2440

1.0597

High

2480

1.0540

[ Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, =N
[ senseanT ALIGN AUTO __[07:46:38 PMJan 16,2025 RF_ [s00 oC | I SENSEINT] [ AGNAUTO [0752:13PM)an 16,2025
Center Freq: 2.402000000 GHz Radio Std: None Frequency [Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
= Trig: FreeRun AvglHold: 2020 Trig: Free Run Avg|Hold: 20/20
#Atten: 30 dB. Radio Device: BTS AFGainlow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.05 dB. Ref Offset 11.05 dB
10 dBidiv Ref 20.00 dBm 10 dB/div Ref 20.00 dBm
Log Log
oo CenterFreq| 0o CenterFreq|
1 2402000000 GHz w 2440000000 GHz
- 100
200 200
100 00
500 0
o 700
Center 2.402 GHz Span 3 MHz, CF Stey ICenter 2.44 GHz Span 3 MHz. CF Stej
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kH’; #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kH‘;
Auto Man| Auto Man
Occupied Bandwidth Total Power 9.34 dBm O ied Bandwidtt Total Power 12.1 dBm
1.0558 MHz Freqoffset 1.0597 MHz Freqoffset
Transmit Freq Error 74.584kHz  OBW Power 99.00 % OHe Transmit Freq Error 74524 kHz ~ OBW Power 99.00 % oHe
x dB Bandwidth 1.194 MHz xdB -20.00 dB x dB Bandwidth 1.192 MHz xdB -20.00 dB
sc status usc. samus

B Keyeght Specram Anabzer -

AP2024.2.23,33499/84740, o)l & )
% [soa oC SENSENT] ALIGN AUTO__[07:58:19 PMJan 16,2025
[Center Freq 2.480000000 GHz Center Freq; 2.480000000 GHz Radio Std: None Frequency
—— Trig: FreeRun AvglHold: 20120
#FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 11.05 dB
10 dBidiv Ref 20.00 dBm
Log
k CenterFreq|

2.480000000 GHz|

Center 2.48 GHz

Span 3 MHz.
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms oy Step
lAuto Man
Occupied Bandwidth Total Power 13.4 dBm
1.0540 MHz Freq Offset|
Transmit Freq Error 75.832 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.191 MHz x dB -20.00 dB

sTaTUS|

HIGH CHANNEL
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REPORT NO: R15560239-E1

FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

Antenna 2

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.0547

Middle

2440

1.0552

High

2480

1.0551

[B5 Keysight Spectram Analyzer - AP2024 223 33450 84740, T= o e B Keyeight Spectrum Analyzer - AP2024 223 33495 BA7HD, [E=m[r
[ & [s0a oc [ sensean ALIGN AUTO__[08:23:18 PMJan 16,2025 Frequency " 500 O0c I SENsEnT] [ IGNAUTO[08:32:45 PMJan 16,2025 Frequency
Center Freq: 2.402000000 GH: Radio Std: N Center Freq: 2.440000000 GH: Radio Std: N
ICenter Freq 2.402000000 GHz _ T:i:_e;r:gu" AWIHZH_ 2020 adio one [Center Freq 2.440000000 GHz - Tﬁnfémﬁm Avg\H:Id' 20120 adio lone
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB. Radio Device: BTS
Ref Offset 11.05 dB. Ref Offset 11.05 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log I Log
o CenterFreq ! CenterFreq
0.00 ‘ 2402000000 GHz 000 2.440000000 GHz
00 100
100 0
500 w0
500 600
700 700
Center 2.402 GHz Span 3 MHz CF Stej ICenter 2.44 GHz Span 3 MHz, CF Stej
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kH'; #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kH';
|Auto Man| Auto. Man|
Occupied Bandwidth Total Power 9.95 dBm [o] Bandwidth Total Power 12.7 dBm
1.0547 MHz FreqOffset 1.0552 MHz FreqOffset
Transmit Freq Error 75.414 kHz OBW Power 99.00 % OHz Transmit Freq Error 74.933 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.192 MHz xdB -20.00 dB x dB Bandwidth 1.191 MHz x dB -20.00 dB
usc status usc status

Keysight Spectrum Analyzer - AP2024.2.23 33490/84740,

3 100
Center Freq 2.480000000 GHz

Center Freq: 2.480000000 GHz
== Trig: Free Run

ALIGN AUTO

AvglHold: 20/20

[E=E=E
Frequency

08:37:55 6MJan 16, 2025
Radio Std: None

usc

#FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 11.05 dB
10 dBidiv___ Ref 20.00 dBm
Log
100 CenterFreq|
.0 2.480000000 GHz|
100
200
00
400
500
Center 2.48 GHz Span 3 MHz. CF Stej
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms 300,000 kH';
N N lAuto Man
Occupied Bandwidth Total Power 14.2dBm
1.0551 MHz Freqoffset|
Transmit Freq Error 75.349kHz  OBW Power 99.00 % OHz
x dB Bandwidth 1.187 MHz xdB -20.00 dB

lstatus|

HIGH CHANNEL
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REPORT NO: R15560239-E1

FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

External Antenna

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.0455

Middle

2440

1.0549

High

2480

1.0541

[B5 Keysight Spectrum Analyzer - AP20242.25,104463/85502, T= e e B Keysight Spectram Anslyzer - AP2024 223 104463/85502, [E=mjr
[’ [s0a oc| [ sensean [ ALIGNAUTO _|01:02:11 PMFeb 24,2025 % [s0a_OC [ ENSE:INT] ALIGN AUTO_[01:18:36 PMFeb 24,2025
| Center Freq: 2.402000000 GHz Radio Std: None Frequency [Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
== Trig: FreeRun Avg|Hold: 20/20 — == Trig: Free Run ‘Avg|Hold: 2020
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB. Radio Device: BTS
Ref Offset 1.18 dB Ref Offset 1.18 dB
10 dBidiv Ref 20.00 dBm 10 dB/div Ref 20.00 dBm
Log—— Log
00 Center Freq| 100 CenterFreq|
0m 2.402000000 GHz 00 2.440000000 GHz|
100 100
00 00
00 00
o 500
700 700
Center 2.402 GHz Span 3 MHz, CF Step Center 2.44 GHz Span 3 MHz, CF Step
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kHz| #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kHz|
N N auto Man - - aute Man
Occupied Bandwidth Total Power 12.8 dBm Occupied Bandwidth Total Power 9.25 dBm
1.0455 MHz FreqOffset 1.0549 MHz FreqOffset
Transmit Freq Error 77.647 kHz OBW Power 99.00 % OHz Transmit Freq Error 78.280 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.136 MHz xdB -20.00 dB x dB Bandwidth 1.188 MHz xdB -20.00 dB
s status usc status

LOW CHANNEL

MID CHANNEL

oectrom Andlyer - AP2024 223 TOMGH/B5502, =T
& [0 SENSEINT] ALIGN AUTO__[01:26:39 Ph Feb 24,2025
Center Freq: 2.480000000 GHz Radio Std: None Frequency
Trig: Free Run AvglHold: 20120
#FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1.18 dB
10 dBidiv Ref 20.00 dBm
Log
100 CenterFreq|
100 2.480000000 GHz|
00
200
100
500
500 i
Center 2.48 GHz Span 3 MHz CF Step
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kHz|
Auto Man
Occupied Bandwidth Total Power 8.83 dBm
1.0541 MHz FreqOffset]
Transmit Freq Error 78.655 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.183 MHz xdB -20.00 dB
= p—
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REPORT NO: R15560239-E1
FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

9.2.2. BLE (125Kbps)

Antenna 1

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402 1.0654

Middle

2440 1.0644

High

2480 1.0649

[B5 Keysight Spectram Analyzer - AP2024 223 33450 84740, (=S| B S (==
[ & [s0a oc T ALIGN AUTO__[07:28:25 PMJan 16,2025 I SENsEINT] [ IGNAUTO[07:36:27 PMJan 16,2025
[Center Freq 2.402000000 GHz Gante Fec: 2402000000 i Radio Std: None Frequency Center Freg 5440000000 GFiz Genter Freg: 2440000000 Gz Radio Std: None Frequency
SELLUAS rig: Free Run AvglHold: 20/20 == Trig: Free Run Avg|Hold: 20/20
AFGaimiow | #Aten: 30 dB Radio Device: BTS #FGainlow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.05 dB. Ref Offset 11.05 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log T Log
ol CenterFreq ! CenterFreq
0.00 ‘ 2402000000 GHz 000 2.440000000 GHz
00 100
100 00
500 w0
700 700
Center 2.402 GHz Span 3 MHz CF Step| ICenter 2.44 GHz Span 3 MHz, CF Stej
#Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms| 300,000 kHz| #Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms| 300000 kH';
lauto Man| Auto Man
Occupied Bandwidth Total Power 9.60 dBm [o] Bandwidth Total Power 12.1 dBm
1.0654 MHz FreqOffset 1.0644 MHz FreqOffset|
Transmit Freq Error 68.367 kHz OBW Power 99.00 % OHz Transmit Freq Error 69.068 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.093 MHz xdB -20.00 dB x dB Bandwidth 1.096 MHz x dB -20.00 dB
sc status usc status

Keysight va«wm A=A AL ST

[E=EE
[s [ SENSEINT] ALIGN AUTO [07:41:31 PMJan 16, 2025
Center Freg 2 480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
== Trig: Free Run ‘Avg|Hold: 20/20
#FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.05 dB
10 dBidiv Ref 20.00 dBm
Log
1o CenterFreq|

10
2

1 2.480000000 GHz|

0
-
400
0.0

Center 2.48 GHz

Span 3 MHz.

usc

#Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms soerStep)
lAuto Man|

Occupied Bandwidth Total Power 13.7 dBm
1.0649 MHz Freqoffset|
Transmit Freq Error 66.532 kHz OBW Power 99.00 % OHz

x dB Bandwidth 1.008 MHz  x dB -20.00 dB

lsTatus|

HIGH CHANNEL
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REPORT NO: R15560239-E1
FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

Antenna 2

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.0562

Middle

2440

1.0632

High

2480

1.0663

[B5 Keysight Spectram Analyzer - AP2024 223 33450 84740, T= o e B Keyeight Spectrum Analyzer - AP2024 223 33495 BA7HD, [E=m[r
[ & [s0a oc [ sensean ALIGN AUTO | 08:05:42 PMJan 16,2025 Frequency ¢ [s0a oc I SENsEnT] [ IGNAUTO[08:12:55 PHJan 16,2025 Frequency
Center Freq: 2.402000000 GH: Radio Std: N = q Center Freq: 2.440000000 GH: Radio Std: N
Center Freq 2402000000 GHz ____| S0 Lod n 000 b 200 o S ene Center Freq 2440000000 6Hz | oo Lo n 000 o 200 o e
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB. Radio Device: BTS
Ref Offset 11.05 dB. Ref Offset 11.05 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log ‘ Log
o CenterFreq ! CenterFreq
0.00 } 2402000000 GHz 000 2.440000000 GHz
00 100 —
100 0
500 f w0
700 700
Center 2.402 GHz Span 3 MHz CF Stej ICenter 2.44 GHz Span 3 MHz, CF Stej
#Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms| 300,000 kH'; #Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms| 300,000 kH';
|Auto Man| Auto. Man|
Occupied Bandwidth Total Power 10.4 dBm [o] Bandwidth Total Power 13.1 dBm
1.0562 MHz FreqOffset 1.0632 MHz FreqOffset|
Transmit Freq Error 68.005 kHz OBW Power 99.00 % OHz Transmit Freq Error 66.318 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.083 MHz xdB -20.00 dB x dB Bandwidth 1.087 MHz x dB -20.00 dB
usc status usc status

Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, [E=m=n
W 509 0C | ALIGN AUTO [08:18:27 PMJan 16, 2025
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
== Trig: Free Run ‘Avg|Hold: 20/20
AFGainiLow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.05 dB
10 dBidiv Ref 20.00 dBm
Log
100 Center Freq|
10 ; 1 2.480000000 GHz
100
200
00
400
800
Center 2.48 GHz Span 3 MHz. CF Stej
#Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms 300,000 kH';
N N lAuto Man|
Occupied Bandwidth Total Power 14.6 dBm
1.0663 MHz Freqoffset|
Transmit Freq Error 65781 kHz  OBW Power 99.00 % oha
x dB Bandwidth 1.100 MHz xdB -20.00 dB
usc sTarus
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REPORT NO: R15560239-E1

FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

External Antenna

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.0546

Middle

2440

1.0604

High

2480

1.0562

[B5 Keysight Spectrum Analyzer - AP20242.25,104463/85502, T= e e B Keysight Spectram Anslyzer - AP2024 223 104463/85502, [E=mjr
[’ [s00 oc| [ sensent [ ALIGNAUTO [0141:16 PMFeb 24,2025 % [s0a oc SENsEINT] ALIGN AUTO__[01:34:46 PMFeb 24,2025
| Center Freq: 2.402000000 GHz Radio Std: None Frequency Center Freq: 2.440000000 GHz Radio Std: None Frequency
== Trig: FreeRun Avg|Hold: 20/20 == Trig: Free Run ‘Avg|Hold: 2020
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB. Radio Device: BTS
Ref Offset 1.18 dB Ref Offset 1.18 dB
10 dBidiv Ref 20.00 dBm 10 dB/div Ref 20.00 dBm
Log—— Log
00 Center Freq| 100 CenterFreq|
0m 2.402000000 GHz 00 2.440000000 GHz|
100 100
00 00
00 00
s00 } .
500 500 !
700 700
Center 2.402 GHz Span 3 MHz, CF Step Center 2.44 GHz Span 3 MHz, CF Step
#Res BW 18 kHz #VBW 62 kHz #Sweep 100 ms| 300,000 kHz| #Res BW 18 kHz #VBW 62 kHz #Sweep 100 ms| 300,000 kHz|
N N auto Man - - aute Man
Occupied Bandwidth Total Power 9.25 dBm Occupied Bandwidth Total Power 9.30 dBm
1.0546 MHz FreqOffset 1.0604 MHz FreqOffset
Transmit Freq Error 68.588 kHz OBW Power 99.00 % OHz Transmit Freq Error 70.001 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.078 MHz xdB -20.00 dB x dB Bandwidth 1.093 MHz xdB -20.00 dB
s status usc status

oectrom Andlyer - AP2024 223 TOMGH/B5502, =T
[ ® [soa oc I SENSEANT] ALIGN AUTO _[01:29:37 PMFeb 24,2025
] Center Freq: 2.450000000 GHz Radio Std: None Frequency
—— Trig: FreeRun AvglHold: 20120
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 1.18 dB
10 dBidiv Ref 20.00 dBm
Log
eo Center Freq|

00
200

2.480000000 GHz|

100
500 ¥

500

Center 2.48 GHz

Span 3 MHz.

#Res BW 18 KHz #VBW 62 kHz #Sweep 100 ms sorostep)
Auto Man|
Occupied Bandwidth Total Power 9.16 dBm
1.0562 MHz FreqOffset]
Transmit Freq Error 71.203kHz  OBW Power 99.00 % OHz
x dB Bandwidth 1.072MHz ~ xdB -20.00 dB

sTATUS

HIGH CHANNEL
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REPORT NO: R15560239-E1

FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

9.3.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

9.3.1. BLE (1Mbps)

Antenna 1

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.6420

0.5

Middle

2440

0.6660

0.5

High

2480

0.6600

0.5

10 dBidiv
Log

=

sTaTS

usc

B Keyeight Spectram Anslyeer - AP2024.223 S0 4740, T e ] Keyeight Spectram Analyeer - AP2024.2.23 13095 BATAD, (=S
% [s0a_OC [ sensean ALIGN AUTO __[07:45:56 PM Jan 16, 2025 Frequency 3 098 _oc SENsENT] [ ALIGNAUTO [07:51:17 PMJan 16,2025 Frequency
#Avg Type: RMS Ce[23 556 #Avg Type: RMS x 3356
R S XU G,,*,!é Wide _._‘ Trig: Free Run AvglHold: 20/20 e N T NI G,,“,,ﬁ Wide _._‘ Trig: Free Run AvglHold: 20/20 e
IFGain:Low  #Atten: 40 dB oerlP IFGain:Low  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.05 dB Ref Offset 11.05 dB.
Ref 30.00 dBm E%éisldw Ref 30.00 dBm
CenterFreq| CenterFreq
2402000000 GHz 2.440000000 GHz
00
StartFreq| v O StartFreq|
¢ 2400500000 GHz X 2.438500000 GHz
A
StopFreq o StopFreq
2403500000 GHz 2.441500000 GHz
200
CF Step)| . CF Step)|
300,000 kHz| 300,000 kHz
Auto Man| Auto Man
400
FreqOffset Freq Offset
0Hz| 0 Hz|
600
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

isTATUS|

LOW CHANNEL

MID CHANNEL

B Keysight Spectrum Analyze: - AP2024.2.23 3499/84740, [E=E=
R 09 oc | SENSEINT] ALIGN AUTO [ 07:57:35 PMJan 16,2025 A
Center Freq 2.480000000 GHz TRUCEZ3 55 6 reaueney
BNO-Wide <= Trig: Free Run Avg|Hold: 20120 TveE(M
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 11.05 dB
10 dgidiv  Ref 30.00 dBm
Log
Center Freq|
2.480000000 GHz
>v< T <> StartFreq|
o A 2.478500000 GHz]
Stop Freq|
2.481500000 GHz
200
CF Step
300.000 kHz|
lAuto Man|
00
Freq Offset|
0 Hz|
500
Center 2.480000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
usc sTaTus

HIGH CHANNEL
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REPORT NO: R15560239-E1
FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

Antenna 2

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.6750

0.5

Middle

2440

0.6600

0.5

High

2480

0.6420

0.5

Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, = Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, Lo e
R [50a 0C [ senseanT] ALIGN AUTO [08:22:29 PMJan 16,2025 = R 500 DC | SENSEINT] [ ALIGNAUTO  [08:31:32PMJan 16,2025 =
[Center Freq 2.402000000 GHz ] v T ise|  Freauency [Center Freq 2.440000000 GHz #Avg Type: RMS ol nise]  Freauency
PNG-Wide == Trig: FreeRun AvglHold: 2020 e PNo-Wide == Trig: Free Run AvglHold: 20/20 e
IFGai:Low  #Atten: 40 dB oerlP IFGain:ow  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.05 dB Ref Offset 11.05 dB.
10 dBidiv Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
CenterFreq| CenterFreq
il 2402000000 GHz ) 2.440000000 GHz
00 o
StartFreq| [} StartFreq|
o () 2400500000 GHz oo 4 2.438500000 GHz
! A
00 100
StopFreq Stop Freq|
2403500000 GHz 2.441500000 GHz
200 20
o CF Step - CF Step
300.000 kHz] 300.000 kHz
Auto Man| Auto Man
100 00
. Freq Offset . FreqOffset
B OHz 0Hz
500 600
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
sc status usc. stamus

=

B Keyrah Spectnam Amatyees - RP2024 223 00/59780, =)
% ]s00 oC | SENSEANT] ALIGN AUTO [ 08:36:59 PMJan 16,2025 .
[Center Freq 2.480000000 GHz #Avg Type: RMS e 3 requency
PNo-Wide == Trig: Free Run Avg|Hold: 20/20 TYeE(M
IFGain:Low  #Atten: 40 dB oerlP
Auto Tune|
Ref Offset 11.05 dB
10 deidiv  Ref 30.00 dBm
Log
Center Freq|
2.480000000 GHz
5 ) StartFreq|
S 2478500000 GHz
ot Stop Freq|
2.481500000 GHz
200
. CF Step
300.000 kHz|
lAuto Man|
400
. Freq Offset|
- 0 He|
Center 2.480000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|

lsTaTus|

HIGH CHANNEL
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REPORT NO: R15560239-E1
FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

External Antenna

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.7050

0.5

Middle

2440

0.6720

0.5

High

2480

0.7230

0.5

Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, BN Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, [E=m[E=n:
R[50 0C [ senseanT [ ALIGNAUTO _[08:38:51 PHFeb 13,2025 R [s00 oc SENSEINT] ALIGN AUTO__|08:46:19 PMFeb 13,2025
enter Freq 2.402000000 GHz ) #Avg Type: RMS e[y isg|  Freduency Center Freq 2.440000000 GHz ) #Avg Type: RMS el oaisg|  Freauency
PNO: Wide —= Trig: Free Run Avg|Hold: 20/20 TYPE[M PNO: Wide —— 17ig: Free Run AvglHold: 20/20 TYREM
IFGain:Low  #Atten: 40 dB oerlP IFGain:Low  #Atten: 40dB o=lP
Auto Tune| Auto Tune|
Ref Offset 1254 dB. Ref Offset 1258 dB.
10 dB/div  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
4 2.402000000 GHz 2.440000000 GHz|
00 100
StartFreq| StartFreq
., 2.400500000 GHz 5 1 2438500000 GHz|
0m 00
X 4, % ¢
0 StopFreq e StopFreq
2.403500000 GHz 2.441500000 GHz|
- CF Step 00 CF Step!|
300.000 kHz| 300.000 kHz|
lAuto Man| Auto Man
0 w00
o Freq Offset| . Freq Offset|
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REPORT NO: R15560239-E1

FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

9.3.2. BLE (125Kbps)

Antenna 1

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.6930

0.5

Middle

2440

0.7020

0.5

High

2480

0.6600

0.5

=

sTaTs
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#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
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REPORT NO: R15560239-E1

FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

Antenna 2

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.6870

0.5

Middle

2440

0.6930

0.5

High

2480

0.6870

0.5
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Auto Tune| Auto Tune|
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Log Log
CenterFreq| CenterFreq
il 2402000000 GHz ) 2.440000000 GHz
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=
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REPORT NO: R15560239-E1

FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

External Antenna

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.6810

0.5

Middle

2440

0.6870

0.5

High

2480

0.6300

0.5
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REPORT NO: R15560239-E1 DATE: 2025-04-01
FCC ID: IPH-A4870 IC: 1792A-A4870

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE
The transmitter output is connected to a power meter.

The cable assembly insertion loss of 0.7 dB (EUT cable) was entered as an offset in the power
meter.

The power output was measured on the EUT antenna port using an SMA cable connected to a
power meter via wideband power sensor. Peak output power was read directly from power
meter.
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REPORT NO: R15560239-E1

FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

9.4.1. BLE (1Mbps)

Antenna 1
Tested By: 104463/85502
Date: 2025-02-18
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 7.940 30 -22.060
Middle 2440 7.300 30 -22.700
High 2480 6.590 30 -23.410
Antenna 2
Tested By: 104463/85502
Date: 2025-02-18
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 7.460 30 -22.540
Middle 2440 7.330 30 -22.670
High 2480 7.490 30 -22.510
External Antenna
Tested By: 104463/85502
Date: 2025-02-18
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 6.640 30 -23.360
Middle 2440 6.750 30 -23.250
High 2480 6.580 30 -23.420

Page 29 of 104

UL LLC

12 Laboratory Drive, Research Triangle Park, NC 27709; USA

TEL:(919)549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R15560239-E1

FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

9.4.2. BLE (125Kbps)

Antenna 1
Tested By: 104463/85502
Date: 2025-02-18
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 7.990 30 -22.010
Middle 2440 7.360 30 -22.640
High 2480 6.620 30 -23.380
Antenna 2
Tested By: 104463/85502
Date: 2025-02-18
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 7.440 30 -22.560
Middle 2440 7.420 30 -22.580
High 2480 7.580 30 -22.420
External Antenna
Tested By: 104463/85502
Date: 2025-02-18
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 6.700 30 -23.300
Middle 2440 6.760 30 -23.240
High 2480 6.590 30 -23.410
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REPORT NO: R15560239-E1 DATE: 2025-04-01
FCC ID: IPH-A4870 IC: 1792A-A4870

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE
The transmitter output is connected to a power meter.

The cable assembly insertion loss of 0.7 dB (EUT cable) was entered as an offset in the power
meter.

The power output was measured on the EUT antenna port using an SMA cable connected to a
power meter via wideband average power sensor. Gated average output power was read
directly from power meter.
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REPORT NO: R15560239-E1
FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

9.5.1. BLE (1Mbps)

Antenna 1
Tested By: 104463/85502
Date: 2025-02-18
Channel Frequency AV power
(MHz) (dBm)
Low 2402 7.493
Middle 2440 6.841
High 2480 6.146
Antenna 2
Tested By: 104463/85502
Date: 2025-02-18
Channel Frequency AV power
(MHz) (dBm)
Low 2402 6.986
Middle 2440 6.846
High 2480 7.047
External Antenna
Tested By: 104463/85502
Date: 2025-02-18
Channel Frequency AV power
(MHz) (dBm)
Low 2402 6.200
Middle 2440 6.291
High 2480 6.116
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REPORT NO: R15560239-E1
FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

9.5.2. BLE (125Kbps)

Antenna 1
Tested By: 104463/85502
Date: 2025-02-18
Channel Frequency AV power
(MHz) (dBm)
Low 2402 7.714
Middle 2440 7.064
High 2480 6.347
Antenna 2
Tested By: 104463/85502
Date: 2025-02-18
Channel Frequency AV power
(MHz) (dBm)
Low 2402 7.219
Middle 2440 7.101
High 2480 7.281
External Antenna
Tested By: 104463/85502
Date: 2025-02-18
Channel Frequency AV power
(MHz) (dBm)
Low 2402 6.388
Middle 2440 6.510
High 2480 6.339
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REPORT NO: R15560239-E1 DATE: 2025-04-01
FCC ID: IPH-A4870 IC: 1792A-A4870

9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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REPORT NO: R15560239-E1 DATE: 2025-04-01
FCC ID: IPH-A4870 IC: 1792A-A4870

9.6.1. BLE (1Mbps)

Antenna 1

Channel | Frequency PSD Limit Margin

(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -7.507 8 -15.507

Middle 2440 -4.842 8 -12.842
High 2480 -3.294 8 -11.294

[ B Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, o] & ) B Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, o)l&
®_ [soa oC [_senseant ALIGN AUTO __[07:47:28 PMJan 16,2025 ® oo oc | I SENSENT] [ ALGNAUTO [07:53:00 PHJan 16,2025
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0 ¢
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200 200
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sc status sc sTatus
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REPORT NO: R15560239-E1 DATE: 2025-04-01
FCC ID: IPH-A4870 IC: 1792A-A4870

Antenna 2
Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -7.043 8 -15.043
Middle 2440 -4.231 8 -12.231
High 2480 -2.500 8 -10.500
B Keysight Spectram Analyzer - AP2024.2.23,S490/64740, == E Xeysight Spectrum Analyzer - =
w_ [sia oc [ senseant ALIGN AUTO __[08:25:17 PMJan 16,2025 R [s0a bc SENSENT] [ ALIGNAUTO [08:33:40 PHJan 16,2025
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REPORT NO: R15560239-E1

FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

External Antenna

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-10.157

8

-18.157

Middle

2440

-9.379

8

-17.379

High

2480

-11.054

8

-19.054

HIGH CHANNEL
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REPORT NO: R15560239-E1

FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

9.6.2. BLE (125Kbps)

Antenna 1

Channel

Frequency PSD

(MHz)

(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402 0.993

8

-7.007

Middle

2440 3.605

8

-4.395

High

2480 5.022

8

-2.978

55 Keysom Specram Aneyes - AP2024 225 B0 GATH,

(= o s B Keysight Spectrum Analyzer - AP2024 223 33499/ BA7AD, oo
[s0a_oc [_senseant ALIGN AUTO __[07:30:13 PMJan 16,2025 ® oo oc | SENSENT] [ ALGNAUTO [07:37:02PM3an 16,2025
] #Avg Type: RMS 56 Frequency #Avg Type: RMS o R Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 1001100 TVRE[M PNOWide == Trig: Free Run Avg|Hold: 1001100 by |
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 11.05 dB Ref Offset 11.05 dB.
10 dgidiv - Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
200 2402000000 GHz 20 2.440000000 GHz
StartFreq| [ StartFreq|
- ¢ 2401480249 GHz oo 2439473500 GHz
e Stop Freq| 1o Stop Freq|
2402519751 GHz 2440526500 GHz
200 200
- CF Step) ) CF Step|
: 103.950 kHz| - 105.300 kHz|
Auto Man| Auto Man
- Freq Offset| - Freq Offset|
: 0 Hz| o 0 Hz|
ICenter 2.4020000 GHz Span 1.040 MHz| Center 2.4400000 GHz Span 1.053 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.27 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.67 ms (1001 pts)
sc status sc sTatus
B Keyeight Spectram Anslyeer - AP2024.223 SIS0 64740, Tl Ja)
R [s0a 0C | SenseanT] IGN AUTO[07:42:34 PMJan 16, 2025
#Avg Type: RMS TRcEl 356 Frequency
PNG: Wide =~ Trig: FreeRun AvglHold: 1001100 i
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 11.05 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
<> StartFreq|
2.479505000 GHz
oo StopFreq
2.480495000 GHz
20
. CF Step)
. 99.000 kHz|
Auto Man|
a0
. Freq Offset
’ 0 He|
500
Center 2.4800000 GHz Span 990.0 kHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 33.53 ms (1001 pts)|
usc status

HIGH CHANNEL
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Antenna 2

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

1.495

8

-6.505

Middle

2440

4.455

8

-3.545

High

2480

5.932

8

-2.068

HIGH CHANN

EL

Page 39 of 104

[B3KeysightSpectrum Analyzer - AP2124.2.23 33450 84740, (o [0 ) (B Keysight Spectrum Analyzer - A o
w_ [sia oc [ senseant ALIGN AUTO [ 08:06:45 PMJan 16,2025 R [s0o oC | SENSENT] [ ALIGNAUTO [0B:t3:37 PHJan 16,2025
] #Avg Type: RMS TRACE] s¢| Frequency #Avg Type: RMS TRcE[ 35| Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 1001100 TVRE[M PNO-Wide == Trig: Free Run Avg|Hold: 1001100 by
IFGainlow  #Atten: 40 dB osTlP IFGainilow  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.05 dB Ref Offset 11.05 dB.
10 dgidiv - Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
200 2402000000 GHz 20 2.440000000 GHz
<> StartFreq <> StartFreq|
o 2401484750 GHz oo 2439480249 GHz
e Stop Freq| 1 Stop Freq|
2402515250 GHz 2440519751 GHz
200 200
00 CF Step 0 CF Step
: 103.050 kHz| - 103.950 kHz|
Auto Man| |Auto Man
- Freq Offset| - Freq Offset|
: 0 Hz| o 0 Hz|
ICenter 2.4020000 GHz Span 1.031 MHz| Center 2.4400000 GHz Span 1.040 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.93 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.27 ms (1001 pts)
sc status isc sTatus
B Keyeight Spectram Anslyeer - AP2024.2.23 3150 64740, Tl Ja)
R [s09 0C | SenseanT] ALIGN AUTO__[08:10:10 PMJan 16,2025
#Avg Type: RMS TRcEl 3556 Frequency
PNG: Wide == Trig: FreeRun AvglHold: 1001100 i
IFGain:Low  #Atten: 40 dB oerlP
Auto Tune|
Ref Offset 11.05 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
<> StartFreq|
2.479482500 GHz
|
oo StopFreq
2.480517500 GHz
200}
o0 CF Step)|
103500 kHz|
lAuto Man|
a0
Freq Offset
0 He|
500
Center 2.4800000 GHz Span 1.035 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.07 ms (1001 pts)|
usc starus
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External Antenna

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-1.542

8

-9.542

Middle

2440

-1.089

8

-9.089

High

2480

-2.468

8

-10.468

2.402000000 GHz|

StartFreq
2.401489248 GHz

StopFreq
2402510751 GHz

gt Speclram Anslyees - AP2021 2.23 SHSIEATA0. o= Kepaght Spectrum Anslyess - AP2LZN 2 23 J90/BA7A0. Ry
RF_[soa oc [ sensean ALTGH AUTO R [505 D [ sensei \ ATO MFeh
| vy Type: RMS Frequency - RWS +5 Frequency
BRO: Wide == Trig: Free Run AvglHold: 100100 BHO: Wiide —— Trig: Free Run AvglHold: 1001100 w-—‘v 0
IFGaindlow  #Atten: 40 dB 1FGain:Low #Atten: 40 dB oETl?
Auto Tune Auto Tune
Ref Offset 1254 dB Ref Offset 12.68 4B
;m dBidiv Ref 30.00 dBm ‘10 dBidiv  Ref 30.00 dBm
og °g
Center Freq Center Freq

2440000000 GHz|

StartFreq
2439484750 GHz

StopFreq
2440516250 GHz

Page 40 of
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CF Step CF Step,
102160 kHz 103,080 kHz
lauto Man lhute Man
) FreqOffset ) Freq Offset
0 Hz, 0Hz
eno 00
Center 2.4020000 GHz Span 1.022 MHz [Center 2.4400000 GHz Span 1.031 MHz
#Res BIW 3.0 kHz HVBW 9.1 kHz Sweep 34.60 ms (1001 pts) iRes BW 3.0 kHz #VBW 9.1 kHz Sweep 34.93 ms (1001 pts)
Keyaight Spectrum Anelyaes - AP2021 25 THIRBTD, o=
@ [s00 oc [_sense.nm AIGNATO  [0Ba9S8PMFD 13,2035 [
] #Avg Type: RMS Trae] e Frequency
BHO: Wide —— Trig: Free Run AvglHold: 1001100 TYREl M
IFGaimiow  #Atien: 40 d8 oerl®
Auto Tune,
Ref Offset 1259 dB
10 dBrdiv Ref 30.00 dBm
og
Center Freq
2.480000000 GHz
startFreq
. & 2479527500 GHz
e StopFreq
2.480472500 GHz,
1
CF Step)
94,500 kHz|
Auto Man
FreqOffset
0Hz
500
Center 2.4800000 GHz Span 945.0 kHz
[#Res BW 3.0 kHz #VYBW 9.1 KHz Sweep 32.07 ms (1001 pts)
- erarus
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REPORT NO: R15560239-E1 DATE: 2025-04-01
FCC ID: IPH-A4870 IC: 1792A-A4870

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is -20 dBc.

RESULTS
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REPORT NO: R15560239-E1

FCC ID:

IPH-A4870

DATE: 2025-04-01

IC:

1792A-A4870

9.7.1. BLE (1Mbps)

o pectrum Analyzer - AP2IZ a0, (== B cctrum Analyzer [E=m[r
w SENSENT] = R [s0a oC | I SENSEINT] T Ao "
Center Freq 2.400000000 GHz ) #Avg Type: RMS requency i #Avg Type: RMS requency
PN Wide —»= Trig: Free Run AvglHold: 1001100 OrFast == Trig: Free Run AvglHold: 1010
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 11.05 dB Ref Offset 11.05 dB
10 dgidiv__ Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
200 CenterFreq . CenterFreq
100 9 2.400000000 GHz| 0o 13015000000 GHez|
oo StartFreq 2o StartFreq|
e 2.395000000 GHz| - $ 30.000000 MHz|
. ¢ - Dl
a0 O] E— e “
. Stop Freq . Stop Freq|
) 2.405000000 GHz| ) | 26000000000 GHz
0.0 6 ,l
Center 2.400000 GHz Span 10.00 MHz| CF Step)| 'Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| Auto Man|
| S -
4N 1 240206 GHz. 7428 dBm 1N f 24024 GHz 5.769 dBm
2 N i 240000GHz 39994 dBm 2 N f 48040GHz  -30.082dBm
3N f 239966GHz 38791 dBm FreqOffset 3 N f 72060GHz  -38.090 dBm FreqOffset
4 | OHz N f 269273GHz  -20879dBm | 0Hz
6 I 6 :
7 7
8 8
9 9
10 10
1 - 1 d
= starus s status
Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, Lo -& ] Keysight Spectrum Analyzer - AP2024.2.23 31499/84740, [E=m[r=n
% [s0a_oc SENSEINT] ALIGN AUTO__[07:53:55 PMJan 16,2025 = s0a_oc | I SENSEINT] I AUTO _[07:55:14 PHJan 16,2025 =
enter Freq 2.440000000 GHz ] #Avg Type: TRAGE] s requency #Avg Typs TRAce] s requency
NO-Wide == Trig: Free Run Avg|Hold: 1001100 e PN Fast == Trig: Free Run Avg|Hold: 10110 s
IFGain:low  #Atten: 40 dB oerlP IFGainlow  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.05 dB Ref Offset 11.05 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq| . CenterFreq|
01 2.440000000 GHz| 00 ¢ 13015000000 GHz|
00
o0 ) .
StartFreq StartFreq|
S 2.435000000 GHz| o0 ¢ 30.000000 MHz|
. N o
Stop Freq . [ Stop Freq
2.445000000 GHz| 26000000000 GHz
200 600
o CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
1.000000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
Auto Man| Auto Man|
oo X B
1N T 2.440 0 GHz 9.377 dBm
2 N f 48800 GHz 39227 dBm
B FreqOffset 3N f 73200GHz  41423dBm FreqOffset|
OHz @ N f 254313GHz  -30.017dBm 0Hz
B : E
800 7
8
9
Center 2440000 GHz Span 10.00 MHz ® |
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
vsa starus sa status
[T B Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, (=S
T senseant ALIGN AUTO__[08:00:53 PM3an 16, 2025 & Is0a o | I SENSEINT] AUTO [08:02:12PH3an 16,2025
; #Avg Type: RMS o 5| Freauency Center Freq 13.015000000 GHz ) #Avg Type: RMS E sg|  Frequency
jide —>— Trig: Free Run Avg|Hold: 1001100 TYPE(M PNO: Fast —»—~ 1rig: Free Run AvglHold: 10/10
IFGain:Low  #Atten: 40 dB o=tlP IFGain:Low  #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 11.05 dB Ref Offset 11.05 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__ Ref 30.00 dBm
Log Log
ey <> Center Freq 200 < CenterFreq|
0.0 2.483500000 GHz| ) 13 GHz|
oo 0m
ot StartFreq| - StartFreq|
oo 2478500000 GHz an 30.000000 MHz
100 20
0 e o A
o Stop Freq - 1 Stop Freq|
. 2488500000 GHz | 26.000000000 GHz|
500 600
Center 2.483500 GHz Span 10.00 MHz, Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts] 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
v o i Man) T Je
247981GHz 10.328 dBm 2.480 0 GHz 10.757 dBm
248816GHz 38642 dBm 49600GHz  -39350 dBm
248350GHz 41953 dBm Freq Offset 74400GHz 40043 dBm FreqOffset
OHz 258961GHz  -20516 dBm 0Hz
status sc. sTatus

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: R15560239-E1 DATE: 2025-04-01
IC: 1792A-A4870

FCC ID: IPH-A4870

O Spectrum Analyzer AP0 a0, = B Keysight Spectrum Analyzer - AP2024 223 3099/B47AD, =len
[ oc [ senseant ALIGN AUTO [08:27:11 PHJan 16,2025 Frequency % [s00 oc | I SENSEINT] AUTO_[08:20:07 i 3an 16, 2025 Freauency
#Avg Type: RMS TRACE[. 556 #Avg Type s TRACE[[2 3456
EXVENRIETOE SNSUUIE SN ;.. .. run ‘AvglHold: 100/100 ™ } PNO-Fast == Trig: Free Run AvglHold: 10/10 ™ ‘|
IFGain:Low #Atten: 40 dB oeTP IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.05 dB Ref Offset 11,05 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
0 CenterFreq . CenterFreq
100 9 2.400000000 GHz| 0o 13015000000 GHez|
oo e StartFreq| oo - StartFreq|
e 2.395000000 GHz| e 30.000000 MHz|
00 R 200 3 I
0 o [V VO VST
. Stop Freq . Stop Freq|
) 2.405000000 GHz| | 26000000000 GHz
500 600
Center 2.400000 GHz Span 10.00 MHz| CF Step)| Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
S S S [puto Man Sy S S N1 N5 N R S T - | Man
4N T 240207 GHz 7.617 dBm 1N T 24017 GHz 5102 dBm
2 N f 240000GHz 40595 dBm 2 N f 48040GHz  -39.520 dBm
3N f 239977GHz 38726 dBm FreqOffset 3 N f 72060GHz  -37.526 dBm FreqOffset
4 | OHz @ N f 259552GHz  -20.577 dBm 0Hz
6 6
7 7
8 8
9 9
10 10
1 - 1 J
= starus s status
Keysight Spectrum Analyzer - AP2024.2.23,3499/84740, =S Keysight Spectrum Analyzer - AP2024.2.23 33499/84740, =N
w500 oc SENSENT ALIGN AUTO [08:34:35 PMJan 16,2025 = R [soa oC | I SENSEANT] [ ALIGN AUTO[08:35:39 Pt Jan 16, 2025 Vark
enter Freq 2.440000000 GHz ] #Avg Type: RMS c s requency arker 4 25.989612000000 GHz #Avg Type: RMS TrRace] arker
PN Wide 5= Trig: Free Run AvglHold: 1001100 el PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10 TYeE(M
IFGainlow _#Atten: 40 oerl? [FGainiow  #Atten: 40 dB o= SelectMarker
Auto Tune| »|
Ref Offset 11.05 dB Ref Offset 11.05 dB 4
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq| 20
200 2.440000000 GHz| Normal
<> 000
00
StartFreq
0.00 2.435000000 GHz| @0 Delta)
0 StopF 400 L
op Freq| - N
2.445000000 GHz Fixed!
200 600
o CF Step| Start 30 MHz Stop 26.00 GHz
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts), off|
o [pute Man)
1N T 2.440 0 GHz 8.648 dBm
2 N f 48800GHz  -39.808 dBm
N Freq Offset 3 N f 7.320 0 GHz -37.018 dBm Properties»|
OHz N f 259896GHz  -30.156 dBm P
. : E
00 7
H More|
Center 2.440000 GHz Span 10.00 MHz 10 | 12
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
= starus sa status
=) e B Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, =T
[ senseant ALIGN AUTO . T I T} I
- #Avg Type: RMS T 56 Frequency Center Freq 13.015000000 GHz ] _. #Avg Type: RMS Frequency
No-Wide == Trig: Free Run Avg|Hold: 100/100 PNO: Fast == Trig: Free Run AvglHold: 10110
IFGain:Low _ #Atten: 40 dB \FGainlow  #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 11.05 dB Ref Offset 11.05 dB
10 dgidiv__Ref 30.00 dBm 10 deidiv__Ref 30.00 dBm
Log Log
20 <> CenterFreq| 200, < CenterFreq|
100 2.483500000 GHz ) ! GHe|
000 0
e StartFreq 0 StartFreq|
oo 2478500000 GHz a0 30.000000 MHz
00 20
oo , , . Lot
o Stop Freq - Stop Freq|
) 2.488500000 GHz| - 26000000000 GHz
Center 2.483500 GHz Span 10.00 MHz, CF Step| 'Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
A ute Man) v T rcon [ rocrovwon] pute Man
2480 07 GHz. 12.057 dBm 2480 0 GHz 10.044 dBm
248405GHz 39026 dBm 49600GHz  -38560 dBm
248350GHz 41836 dBm Freq Offset 74400GHz  -39.617 dBm FreqOffset
OHz 259578GHz  -30.020 dBm 0Hz
= starus = starus
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REPORT NO: R15560239-E1
FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

External Antenna

[B Keysight Spectrum Analyzer - AP2024.2.23,104463/85502, [E=RE=R] B Keysight Spectrum Analyzer - AP2024.2.23,104463/85502, [E=mr=
[~ s0a oc| [ senseant ALIGN AUTO__[01:02:49 PM Feb 24,2025 % [s0a oc I SENSEINT] ALIGN AUTO__[01:03:34 PMFeb 24,2025
enter Freq 2.400000000 GHz wg Type: RMS Tacel 35 | Frequency ] #Avg Type: RMS TRACE] |  Frequency
0 Wide = Trig: Free Run Avg|Hold: 1001100 el PNO Fast == ;':g» Frzl:lén Avg|Hold: 10110 i
IFGain:Low #Atten: 40 dB IFGain:Low \tten:
Auto Tune Auto Tune|
Ref Offset 1.18 dB. Ref Offset 1.18 dB
10 dBidiv__Ref 30.00 dBm 10 dB/div__Ref 30.00 dBm
Log Log
2 CenterFreq| 200 Center Freq|
00 9 2.400000000 GHz| 00 & 13.015000000 GHz|
§ ol
StartFreq| StartFreq|
o 2.395000000 GHz| 0 | 30000000 MHz|
0.0 2 0.0
. ; <><> Stop Freq| § \ ¢ I 2 . Stop Freq|
) 2.405000000 GHz| - I | | 26.000000000 GHz
Center 2.400000 GHz Span 10.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts), 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
— — lAuto Man = Auto Man|
[_Funcron ] ]
1 N T 2.402 07 GHz 6.849 dBm 1N T 2.402 4 GHz 5.374 dBm
PN F3078cHr  46ois dom FreqOffset PN T3060CH: 40531 dbm Freqoffset
4 0Hz 4 N f 259026GHz 40365 dBm 0Hz
5 = 5 =
6 6
7 7
H H
10 10
1" - 1 L
= status| s status
[E=mE=n B Keysight Spectrum Analyzer - AP2024.2.23104463/85502, [
T senseant [ AIGNAUTO [01:19:28 PhFeb 24,2025 Frequency [soe oc [ SENSEINT] ALIGN AUTO _[01:21:36 PMFeb 26,2025 Frequency
#Avg Type: RMS TRAC c #Avg Type: 5
PNO-Wide —»= Trig: Free Run Avg|Hold: 1001100 v PNO: Fast ..J Trig: Free Run AvglHold: 1010
IFGain:Low #Atten: 40 dB oET] IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset1.18 dB. Ref Offset 1.18 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
Center Freq| il CenterFreq
2 2.440000000 GHz| ) 134 GHz|
00
e StartFreq| . StartFreq|
. 2435000000 GHz a0 30.000000 MHz|
00
oo StopFreq :W O O StopFreq
2.445000000 GHz| 26.000000000 GHz
0 00
- CF Step Start 30 MHz Stop 26.00 GHz CF Step
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
lAuto Man uto Man|
. [ v T Fcron [ Funcronwom] v
TR gmed i
¥ z 50, m
. FreqOffset 3 N 1 73200GHz  -50.357 dBm FreqOffset
h 0 Hz 4 N f 259085GHz  -39.028 dBm 0Hz
5
6
500 7
8
9
(Center 2.440000 GHz Span 10.00 MHz " 1
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| « i ’
= = s sTatus
[B5 Xeyvight Spectrum Analyee - AP20242.23 OME3/E5502, (=& ) (B KeysightSpectram Amalyzer - AP20242.23 10MG3/E5502, To T )
& 00 _oc [ senseant [__Guun Jozasmmbas s [ Lot R [s00_DC SENSENT] ALIGN AUTO__01:27:59 PMFeb 24,2025 F
enter Freq 2.483500000 GHz ] g Type: RMS TCE[ 556 requancy Center Freq 13.015000000 GHz ] #Avg Type: RMS TRACE23 3 5 6 requency
oNG: Wide == 111: FreeRun AvglHold: 100/100 Tl PN, Far = T1G:FreeRun AvglHold: 10110 el
IFGainLow n: IFGain:Low en:
Auto Tune| Auto Tune|
Ref Offset 1.18 dB. Ref Offset 1.18 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
s CenterFreq| 20 Center Freq|
00 ¢ 2483500000 GHz 00 & 13.015000000 GHz|
00 100
StartFreq| StartFreq|
oo 2.478500000 GHz| 0 30000000 MHz|
§ . . [
o | <> <? Stop Freq| N 0 <> paALy Stop Freq|
- 2.488500000 GHz| T 26.000000000 GHz
0. 0
Center 2.483500 GHz Span 10.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts), 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
N AR N I S - [ Man pute Man
2.480 08 GHz 6.576 dBm N 2.480 0 GHz ¥
248803GHz  46751dBm 2 N 1 49600GHz 48635 dBm
248350 GHz -49.861 dBm FreqOffset 3N f 7.440 0 GHz 46414 dBm FreqOffset
OHz N f 258520GHz  -39.839 dBm 0Hz
E H =
7
8
9
10
4 1 L
staus| s status

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: R15560239-E1
FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

9.7.2. BLE (125Kbps)

a0, To o Je) B Keysight Spectrum Analyzer - AP2024 223 34099/84TAD, [E=m[r=
[ oc [ senseant ALIGN AUTO [07:30:58 PiJan 16,2025 Frequency % [s00 oc | I SENSEINT] [ AlGNAUTO [07:32:17 phan 16, 2025 Freauency
#Avg Type: RMS TRACE[TD3 45 6 #Avg Type: RMS TRACE[TD355 6
il GPHNZ G = Trig: FreeRun AvglHold: 1001100 e O Fast == Trig: FreeRun AvglHold: 10/10 e
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.05 dB Ref Offset 11.05 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq . CenterFreq
100 ) 2.400000000 GHz| 0o 13015000000 GHez|
0 ! o
oo StartFreq oo StartFreq|
e 2.395000000 GHz| e 30.000000 MHz|
30.0 200
oY - D DU O A o
. Stop Freq . Stop Freq|
) 2.405000000 GHz| | 26000000000 GHz
500 & Jl
Center 2.400000 GHz Span 10.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
I S Man v T Man
4N T 240207 GHz 7.012 dBm 1N T 24024 GHz 3.357 dBm
2 N f 240000GHz 40963 dBm 2 N f 48040GHz 40980 dBm
3N f 239536GHz 39263 dBm FreqOffset 3 N f 72060GHz  -39.867 dBm FreqOffset
4 | OHz @ N f 259481GHz  -30.092dBm 0Hz
6 6
7 7
8 8
9 9
10 10
1 - 1 -
se starus s status
Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, BN Keysight Spectrum Analyzer - AP2024.2.23 33499/84740, [
[ [sia oC [ senseanT ALIGN AUTO__[07:38:05 PMJan 16, & (500 0C I NT ALIGN AUTO__[07:39:33 PMJan
enter Freq 2.440000000 GHz ] #Avg Type: RMS TRAGE] Frequency #Avg Type: RMS TRace| Frequency
PNO:Wide 5= Trig: Free Run AvglHold: 1001100 T PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10 M
IFGain:Low #Atten: 40 dB oetlP IFGain:Low #Atten: 40 dB oeT/P
Auto Tune| Auto Tune
Ref Offset 11.05 dB Ref Offset 11.05 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq| 20 Center Freq|
200 2.440000000 GHz| ) GHe|
000
o0 ) "
{ StartFreq StartFreq|
0.00 2.435000000 GHz| @0 30.000000 MHz|
o oo <>
Stop Freq| . | Stop Freq|
2.445000000 GHz 26.000000000 GHez|
200 600
o CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
Auto Man| Auto Man|
00 -
f 2.440 0 GHz 6.064 dBm
48800GHz 40169 dBm
a0 FreqOffset 73200GHz  -39322dBm FreqOffset|
OHz 259935GHz  -20110dBm 0Hz
800
Center 2.440000 GHz Span 10.00 MHz 5
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
= starus sa sTatus|
=] e B Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, =T
[ senseant ALIGN AUTO__[07:43:34 PMJan 16,2025 c | I SENSEINT] T AUTO [07:44:41 Pt Jan 16,2025
#Avg Type: RMS b 56 Frequency ] g MS \—‘——Wci =% Frequency
ide —>— Trig: FreeRun Avg|Hold: 1001100 ElM PNO: Fast —>— 1rig: Free Run AvglHold: 10/10 “
IFGain:Low #Atten: 40 dB oetlP IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 11.05 dB Ref Offset 11.05 dB
10 dgidiv__Ref 30.00 dBm 10 deidiv__Ref 30.00 dBm
Log Log
2 <> CenterFreq| 0.0) CenterFreq|
100 2.483500000 GHz| ) GHe|
000 00
oo StartFreq 0 StartFreq|
oo 2478500000 GHz a0 0 30.000000 MHz
300 300 <> !
¢ S (X )0 9
o Stop Freq - Stop Freq|
. 2.488500000 GHz| - 26000000000 GHz
Center 2.483500 GHz Span 10.00 MHz, ep| 'Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
S o ute Man) T je
4N 1 2480 09 GHz. 10.360 dBm 1N B 2479 6 GHz 7.340 dBm
2 N i 248759GHz 38208 dBm 2 N f 49600GHz  -37.433dBm
3N f 248350GHz 40952 dBm Freq Offset 3 N f 74400GHz 42079 dBm FreqOffset
4 OHz @ N f 237206GHz  -20.696 dBm 0Hz
5 = 5 E
6 6
7 7
8 8
9 9
10 10
11 - 1" 3
= starus = satus
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DATE: 2025-04-01

REPORT NO: R15560239-E1
IC: 1792A-A4870

FCC ID: IPH-A4870

[ Spectrum Analyzer - AP202S 740, [E=m | B Keyeight Spectrum Analyzer - AP2024 223 33495 BATHD, [E=m[r=n
[ ® oc [ senseant ALIGN AUTO__[08:07:49 PMJan 16,2025 Frequency R [s0a oc I SeNsenT] I AUTO [08:08:43 PM)an 16,2025 Froquency
s TRAGE[T -3 15 6 v s TRACE] 23 15 6
enter Freq 2.400000000 G!ﬂé_ Wide == Trig: FreeRun AvglHold: 1001100 ™ } SRR P NN E::z st == Trig: FreeRun AvglHold: 10/10 ™ ‘|
IFGain:Low  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.05 dB Ref Offset 11.05 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
0 CenterFreq . CenterFreq
100 ) 2400000000 GHz 0o 13015000000 GHz|
.00 1 0.0
oo e StartFreq| oo = StartFreq|
e 2.395000000 GHz| e 30.000000 MHz|
00 . I 00 2 I
0 o] N O sl
. Stop Freq . Stop Freq|
’ 2405000000 GHz | 26.000000000 GHez|
500 ‘ &0 Jl ‘ |
Center 2.400000 GHz Span 10.00 MHz| CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
I S R A [puto Man S O S N1 N5 R S T - | Man
N 1 2.402 06 GHz 7.599 dBm 1N T 24020 GHz 3.715dBm
2 N f 240000GHz 41552 dBm 2 N f 48040GHz  -37.685dBm
3N f 239627GHz  -38.892dBm FreqOffset 3 N f 72060GHz  -38.904 dBm FreqOffset
4 0 Hz| a N f 259156GHz  -20.062dBm 0 Hz|
5 = 5 £
6 6
7 7
8 8
9 9
10 10
1 - 1 -
sc status usc. status

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, =SR[N Keysight Spectrum Analyzer - AP2024.2.23,3499/84740, [E=N[E=R]
& [s0a_oc T senseanT ALIGN AUTO__[08:14:49 PMJan 16,2025 Frequenc " (500 OC I SENSEINT] [ AIGNAUTO _[08:15:48PM)an 16,2025 Frequenc,
enter Freq 2.440000000 GHz ] #Avg Type: RMS o ¢ quency ] #Avg Type: RMS A s quency
PNO: Wide —»= Trig: Free Run AvglHold: 1001100 P PNO: Fast —»= Trig: Free Run Avg|Hold: 10110 TYPE[M
IFGain:ow  #Atten: 40 dB oetlP IFGain:Low #Atten: 40 dB oeT/P
Auto Tune| Auto Tune
Ref Offset 11.05 dB Ref Offset 11.05 dB.
10 dBidiv  Ref 30.00 dBm 10 dB/div__Ref 30.00 dBm
Log Log
CenterFreq| 0 CenterFreq
200 2.440000000 GHz| ) 1 GHe|
000,
o ? .
StartFreq StartFreq|
0.00 2.435000000 GHz| @0 30.000000 MHz|
o 00 Q ‘ :
Stop Freq| ool | Stop Freq|
2.445000000 GHz| 26000000000 GHz
200 e00
o | ep)| Start 30 MHz Stop 26.00 GHz CF Step
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| Auto Man
o
§ 1N T 2440 0 GHz 7.220 dBm
2 N 1 48800GHz 41697 dBm
o FreqOffset 3N f 73200GHz  -39.196 dBm FreqOffset
0 He 4 N f 259104GHz  -20789dBm 0 Hz|
5 E
. 6
500 7
8
9
Center 2440000 GHz Span 10.00 MHz o |
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
sc status usc. samus

IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL

[T B Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, =T
[ senseant ALIGN AUTO & C T} I
#Avg Type: RMS Frequency ] #Avg Type: RM: Frequency
Wide = Trig: Free Run Avg|Hold: 100/100 BN Fast == Trig: Free Run AvglHold: 10110
IFGainilow  #Atten: 40 dB \FCoimiow  #Atten: 40.dB
Auto Tune| Auto Tune|
Ref Offset 11.05 dB Ref Offset 11.05 dB
10 dgidiv__Ref 30.00 dBm 10 deidiv__Ref 30.00 dBm
Log Log
20 <> CenterFreq| 200, CenterFreq|
10.0 2.483500000 GHz| ) GHe|
000 0
e StartFreq 0 StartFreq|
oo 2478500000 GHz a0 30.000000 MHz
00 20 ¢
o SR N 0 ol
o Stop Freq - Stop Freq|
) 2.488500000 GHz| - 26000000000 GHz
Center 2.483500 GHz Span 10.00 MHz, CF Step| 'Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
A ute Man) v T rcon [ rocrovwon] pute il
2480 06 GHz. 11.893 dBm 2480 3 GHz 8.491 dBm
248490GHz 38866 dBm 49600GHz 40163 dBm
248350GHz 43229 dBm Freq Offset 74400GHz  -39.400 dBm FreqOffset
OHz 259520GHz  -20.342dBm 0Hz
= starus s status

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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[B Keysight Spectrum Analyzer - AP2024.2.23,104463/85502, [E=RE=R] B Keysight Spectrum Analyzer - AP2024.2.23,104463/85502, [E=mr=
[~ s0a oc| [ sensen ALTGN AUTO__[01:42:13 PMFeb 24,2025 % [s0a oc I SENSEINT] ALIGN AUTO__[01:45:28 PMFeb 24,2025
enter Freq 2.400000000 GHz wg Type: RMS TRacel 35 | Frequency ] #Avg Type: RMS TRAGE] |  Frequency
NO-Wide —— Trig: Free Run AvglHold: 1001100 el PNO:Fast == Trig: Free Run AvglHold: 10110 s
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|
Auto Tune Auto Tune|
Ref Offset 1.18 dB. Ref Offset 1.18 dB
10 dBidiv__Ref 30.00 dBm 10 dB/div__Ref 30.00 dBm
Log Log
2 CenterFreq| 200 Center Freq|
00 ¢ 2.400000000 GHz| 00 Q 13.015000000 GHz|
00 100
StartFreq| StartFreq|
o 2.395000000 GHz| 0 30000000 MHz|
0.0 0.
. N <> Stop Freq . <> <> I Stop Freq|
) i 2.405000000 GHz| - I 1 | 26.000000000 GHz
Center 2.400000 GHz Span 10.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts), 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
— lAuto Man = Auto Man|
I A | A
1 N T 2.402 05 GHz 6.483 dBm 1N T 2.402 4 GHz 6.648 dBm
PN Fissachz  35052aom FreqOffset PN 72060CH: 40086 dbm Freqoffset
4 0Hz 4 N f 259240GHz 39716 dBm 0Hz
5 = 5 =
6 6
7 7
H H
10 10
1" - 1 L
= status| s status
[E=mE=n B Keysight Spectrum Analyzer - AP2024.2.23104463/85502, [
T senseant [ AGNAUTO [01:35:28 PhFeb 24,2025 % sia oc [ SENSEINT] ALIGN AUTO _[01337:01 PMFeb 26,2025
#Avg Type: RMS cE 5 Frequency Center Freq 13.015000000 GHz ] R #Avg Type: R S Frequency
PNO-Wide == Trig: Free Run Avg|Hold: 100/100 v PNO: Fast = Trig: FreeRun AvglHold: 1010
IFGain:Low #Atten: 40 dB oET] IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset1.18 dB. Ref Offset 1.18 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
Center Freq| il CenterFreq
2 2.440000000 GHz| 134 GHz|
00
P StartFreq| . StartFreq|
. 2435000000 GHz a0 30.000000 MHz|
00 ¢
oo StopFreq :W ) 19 StopFreq
2.445000000 GHz| ‘ 26.000000000 GHz
0 00
- CF Step Start 30 MHz Stop 26.00 GHz CF Step
| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
lAuto Man uto Man|
o [ T Uicrov | runcrowvion] v
TR jmed g
¥ z  -50. m
. FreqOffset 3 N 1 73200GHz  49.878dBm FreqOffset
“ 0Hz o N f 253839GHz 38458 dBm ) 0Hz
6
500 7
8
9
(Center 2.440000 GHz Span 10.00 MHz " 1
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| « i ’
= = s sTatus
[B5 Xeyvight Spectrum Analyee - AP20242.23 OME3/E5502, (=& ) (B KeysightSpectram Amalyzer - AP20242.23 10MG3/E5502, To T )
& 00 _oc [ senseant ALIGN AUTO _[01:31:26 PMFeb 24,2025 F % [s1a oc SeNsEnT] ALTGN AUTO__[01:32:06 PMFeb 24,2025 "
enter Freq 2.483500000 GHz ] g Type: RMS TCE[ 556 requancy Center Freq 13.015000000 GHz ] #Avg Type: RMS TRACE23 5 6 requency
NG Wide == Trig: Free Run AvglHold: 100/100 i PNO: Fast == Trig: Free Run AvglHold: 10110 e
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetlP
Auto Tune| Auto Tune|
Ref Offset 1.18 dB. Ref Offset 1.18 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
s CenterFreq| 20 Center Freq|
00 ¢ 2.483500000 GHz| 00 G 13.015000000 GHz|
00 100
StartFreq| StartFreq|
oo 2.478500000 GHz| 0 30000000 MHz|
o L ¢
N " 0 B 9 StopFreq [ I} 9 P A Stop Freq|
- 2.488500000 GHz| 26.000000000 GHz
0.
Center 2.483500 GHz Span 10.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts), 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
N AR N I S = Man pute Man
2.480 07 GHz 6.530 dBm N 2.480 0 GHz .
248834GHz 47720 dBm 2 N 1 49600GHz 50516 dBm
248350 GHz -50.007 dBm FreqOffset 3N f 7.440 0 GHz 50620 dBm FreqOffset
OHz N f 254845GHz 39234 dBm 0Hz
E H =
7
8
9
10
4 1 L
= staus| s status

HIGH CHANNEL BANDEDGE
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FCC ID: IPH-A4870

DATE: 2025-04-01
IC: 1792A-A4870

10.

10.1.

LIMITS

FCC §15.205 and §15.209

RADIATED TEST RESULTS

LIMITS AND PROCEDURE

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 -88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

RSS-GEN Clause 8.9 and 8.10

Frequency Range Field Strength Limit Field Strength Limit
(kHz) (uUA/m) at 3 m (dBuV/m) at 3 m
0.009-0.490 6.37/F(kHz) @ 300 m -
0.490-1.705 63.7/F(kHz) @ 30 m -
1.705 - 30 0.08 @ 30m -
Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement

below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements in the 30-1000MHz range,

9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 3MHz for peak measurements.
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For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements. Where applicable, RMS average values are
determined using FAQ#3a from KDB 558074.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to low, middle, and
high channels in each applicable band. Below 1GHz and above 18 GHz emissions, the channel
with the highest PSD was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

KDB 414788 Open Field Site (OFS) and Chamber Correlation Justification

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.
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10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. BLE (1Mbps)
Antenna 1
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

‘25755*'“ Facility: UL Morrisville 2825 Feb 17 17:52:16
Restricted Bondedge
Praject Number: 15566235
14 Client: Garmin
Test Locotion: Chomber | !
Mode: 1Tx-ANT!, BLE, 2482MHz
183 Tested hy: B4748/11933
31 e { \
Peokilimit CdBLU/m) x \
&
e
3 78 /
jun]
el
59

HYErGge Limit taoulsmlt WMWMF
2 i .AJJ)

48 AT
s A WMMMMWMmewmf\MMWwMMmMWWWwaMwMMMMMMMMMMMMMJMKMMWMWM
37
26
2. 31 18 . 5MH=z/ 2.415

Frequency (GHz)

Ronge (GHz) REW/VB Ref/fitn  Det/fvg Mode Sweap Piz  #5ups/Hock|
1:2.31-2.415 MC-6dB) /3M 187/18 PERK/Pur_Hvq(RMS) futa 2001 MK

Rev 5.5 18 Oct 2621

Meter . Corrected| Average . - PK . gl
Marker Fre(g:ez;\cy Reading| Det :(lj:}l;?; Gal(r;/BL)oss D((:dCBc;rr Reading Limit I\ll(erg)m '():;E\I;Ilr::; Margin l-\(z[l)r:gl'lst)h n(::')"Polarity
(dBuv) (dBuV/m)| (dBuV/m) (dB)
1 *2.38996 | 37.72 | Pk 31.9 -24 0 45.62 - - 74 -28.38| 317 133 H
*2.38996 | 37.72 | Pk 31.9 -24 -6.56 39.06 54 -14.94 - - 317 133 H
2 *2.33788 40.5 Pk 31.8 -24.4 0 47.9 - - 74 -26.1 317 133 H
*2.33788 40.5 Pk 31.8 -24.4 -6.56 41.34 54 -12.66 - - 317 133 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Note: AV measurements are calculated as PK + DCCF as declared by manufacturer.
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VERTICAL RESULT

‘257\35*; Facility: UL Morrisville 2825 Feb 17 18:868:34
Restricted Bondedge
Project Number: 15568239
14 Client: Gormin
Test Location: Chamber|!
Mode: 1T=x-ANT!, BLE, 24BZ2MH=z
1683 Tested by: 84748/11993
92
8 FPeck iLimit C(dBulU/m3
S
3 7m
[uu}
z
=9 AUErGGS U TR T THEID
48 5 |
o s
37
26
2. 31 {8, 5MH=/ 2.415
Frequency (GHz)
Range (GHz RBA/UBL Ref/Attn  Det/Avg Mode Sweep Pts  #Sups/Hoce|
Rev 9.5 18 Oct 26821
Meter . Corrected| Average . - PK . L pal
Marker Fre(g:ezr)\cy Reading| Det 2([3:}[:1?; Gal(r;/BL)oss D((:dCBc;rr Reading Limit I\ll(erg)m '():;E\II'I;::; Margin l-\(zl;:l'lst)h "(::')"Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) 8
1 *2.38996 | 34.17 | Pk | 31.9 24 0 42,07 - - 74 3193] 62 [384] v
*2.38996 | 34.17 | Pk | 31.9 24 | 656 | 35.51 54 -18.49 - - 62 | 384 | vV
2 *2.38628 | 35.87 | Pk | 319 | -23.9 0 43.87 - - 74 30.13] 62 [384] v
*2.38628 | 3587 | Pk | 319 | -239 | -6.56 | 37.31 54 -16.69 - - 62 |38 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Note: AV measurements are calculated as PK + DCCF as declared by manufacturer.
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| p5Teat Fasility: UL Morrisville 20825 Feb 17 18:11:17
Restricted Bondedge
Praject Number: 15568235
14 Client: Garmin
Test Locotion: Chaomber |
f Mode: 1T=<-ANT1, BLE, 2480MHz
183 } \ Tested by: B4748/11993
92 / \
81
FPeak Limit [dBuU/m2
|
3 78
jan]
=
=9 / p Ouwernage ik LdBuul Zm)
T i
sy il
A8 ) R L et Y e S R
37
26
2.46 8. 3MHz/ Z.563
Frequency (GHz)
Range (GHz) REW/VEL Ref/Attn  Det/Avg Mode Sweap Fis  #3ups/Mods|
|:2.46-2.563 1MC-6dB) /3K 187/18 PEAK/Pur Ay q(RNS) Auta 2661 MAXH
Rev 9.5 18 Oct 2621
Frequency Metfer 135143 |Gain/Loss|DC Corr Corretfted Avsra?ge Margin| Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) 8
1 *2.48354 | 47.88 | Pk 32.2 -23.7 0 56.38 - - 74 -17.62| 323 144 H
*2.48354 | 47.88 | Pk 32.2 -23.7 -6.56 49.82 54 -4.18 - - 323 144 H
2 *2.48359 | 48.02 | Pk 32.2 -23.7 0 56.52 - - 74 -17.48| 323 144 H
*2.48359 | 48.02 | Pk 32.2 -23.7 -6.56 49.96 54 -4.04 - - 323 144 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Note: AV measurements are calculated as PK + DCCF as declared by manufacturer.
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VERTICAL RESULT

‘257\35*; Facility: UL Morrisville 2825 Feb 17 18:268:368
Restricted Bondedge
Project Number: 15568239
14 Client: Gormin
Test Location: Chomber |
Mode: 1Tx-ANT!, BLE, 2488MHz
1683 Tested by: 84748/11993
92
81
FPeak Limit C(aBul/m)
S
3 7m
[uu}
z
59 AVEFGgE LTIt CdBUY A
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Frequency (GHz)
Ronge (GHz RBA/UBL Ref/Attn  Det/Avg Mode Sweep Pts  #Sups/Hoce|
Rev 9.5 18 Oct 26821
Meter . Corrected| Average . - PK . .
Marker Fre(g:ez;\cy Reading| Det 2([3:}[:1?; Gal(r;/BL)oss D((:dCBc;rr Reading Limit I\ll(erg)m '():;E\II'I;::; Margin l-\(zl;:l'lst)h '-I(i:ir;t Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) 8
1 *248354 | 4072 | Pk | 322 | -237 0 49.22 - - 74 2478| 356 | 137 | vV
*248354 | 4072 | Pk | 322 | -237 | -6.56 | 42.66 54 -11.34 - - 356 | 137 | V
2 *2.48364 | 4068 | Pk | 322 | -237 0 49.18 - - 74 2482| 356 | 137 | Vv
*2.48364 | 4068 | Pk | 322 | -237 | -6556 | 42.62 54 -11.38 - - 356 | 137 | V
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Note: AV measurements are calculated as PK + DCCF as declared by manufacturer.
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