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ANT 3 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 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

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. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final scans above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth
is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T (10 Hz) video
bandwidth with peak detector for average measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in each applicable band. Below 1GHz and above 18 GHz emissions, the
channel with the highest output power 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.

Note: The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in
RSS-Gen section 8.9, Table 6, since the measurements are performed in terms of magnetic
field strength and converted to electric field strength levels (as report in the table) using free
space impedance of 377 Ohms. For example, the measurement at frequency X kHz resulted in
a level of Y dBuV/m, which is equivalent to Y-51.5 = Z dBuA/m, which has the same margin, W
dB to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.
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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.

KDB 558074 D01 15.247 Meas Guidance v05r02

Use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field
strength emission levels for an FHSS device in 15.247. This DCCF can be applied when the
field strength limit (e.g., within a Government Restricted band) and the conditions specified in
Section 15.35(c) can be satisfied. The average radiated field strength is calculated by
subtracting the DCCF from the maximum radiated field strength level as determined through
measurement. The maximum radiated field strength level represents the worst-case (maximum
amplitude) RMS measurement of the emission(s) during continuous transmission (i.e., not
including any time intervals during which the transmitter is off or is transmitting at a reduced
power level). It is also acceptable to apply the DCCF to a measurement performed with a
peak detector instead of the specified RMS power averaging detector. Note that Section
15.35(c) specifies that the DCCF shall represent the worst-case (greatest duty cycle) over any
100 msec transmission period.
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10.1.

ANT 4

TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

10.1.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

| ZKC%umber 02-RDE-E 2023 Jun 28 21:17:19
Restricted Bondedge
115 Config: EUT Only
Mode: BDR GFSK 24@2Mhz 1Tx
Tested by: 32595
185 o
9‘: { \\\\
> I
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[a)
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A 75
E
: ‘
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[4s)
Z 65
55 Average Limit (dBuUym) 2 L 777777
45 |
8B J
——
35
2.31 13. IMH=z/ 2.441
Frequency (GHzJ
Ronge CGfiz) REU/VEL Ref/fiin Det Avg Hode Sueep Pts  fups/fode FPosition [Range C6iiz) REW/VE Ref/Atin  Det fvg Hode Sueep Pts  foups/tiode Fosition
1:2.31-2.441 HC-363/M 136/30 PERK - Gusec(futa) 991 MAUH 163 degs 118 cu H [2:2.31-2.441 C-383/10 135/0  PERK - 1Zns/RBU 9081 1/URIT 63 degs |18 cn H
Low CH BE - H.TST jv4323 13 Apr 2823 Rev 9.5 B1 May 26823
Marker Frequen Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuV) (dB/m) Reading (dBuVim (dBuV/im (dB)
(dBuVim ) )
)
*2.39 59.8 Pk 32. -39.27 52.86 74 2114 03
*2.387933 62.6 Pk 32. -39.28 55.66 N N 74 -18.34 03
+2.39 48.01 VATT 32 -39.27 41.09 54 12.91 - - 03
*2.389549 48.01 VATT 32 -39.27 4111 54 -12.89 03

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak

detector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

1ZKC%umba:— B2-RDE-E 2023 Jun 28 21:25:52
Restricted Bandedge
. Config: EUT Only
Mode: BDR GFSK 24B2Mhz 1Tx
Tested by: 32595 RT
185 ]
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= \
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e 75 |
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45
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@
35
2. 31 13. 1MH=z/ 2441
Frequency (GHz)
Renge Criz) RELI/VEH Ref/Attn  Det fvg Hode Suezp Pts  #5ups/fode Position Range Cariz) REU/UEL Ref/Atn Det fvg Mode Sucep Pts  #Sups/fode  Position
e M 136/30 K I it 9 I 1 95 229 cn
Low CH BE - U.TST jv4323 13 fApr 2023 Rev 9.5 B1 May 2823
Marker Frequen Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuV) (dB/m) Reading (dBuVim (dBuVim (dB)
(dBuV/im ) )
)
*2.39 7! Pk 3 -39.27 53.7 - - 74 -20.22 160 229 v
*2.327686 2.9 Pk X -39.31 55.7 - - 74 -18.24 160 229 v
*2.39 8.1 VAIT X -39.27 411 54 -12.81 - - 160 229 v
2389738 1 VAIT X -39.27 412 54 12.79 - - 160 229 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

~Chomber 82-RDE-E

2023 Jun 28 21:40:87

1z
Restricted Bandedge
s Config: EUT Only
Mode: BDR GFSK 248BMhz 1Tx
Tested by: 32595 RT
A
95 ‘% \’
|
3 |
% 85
- |
- 75 Peak iLimit (dBul/m)
€
~
>
S
@
o 65!
Nz ,
15 \\L Fiverdge Limit (HBuU/m)
45 \
_ 8 ) . i
35
2.441 12 .2MH=z/ 2.563
Frequency (GHz)
Renge Ctiz) RELI/VEl Ref/Attn  Det fvg Hode Suezp Pts  #oups/fode Position Range Catiz) REW/VEL Ref/Atn Det fvg Hode Sucep Pts  #Sups/fode  Position
1:2.441-2.563 HC-38)/3M  136/38 PEAK - 9nsec(Auto) 98BI MAXH 198 degs 182 cn B [2:2.441-2.5¢ NC-383/18 136/38  PERK 12ns/REW 981 1URIT 198 degs 162 cu H
BDR_GFSK_2488Mhz_ePA_Ant@ H Unit1433 .DAT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2023
Marker Frequen Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading ACF (dB) s (dB) Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuV) (dB/m) Reading (dBuVim (dBuVim (dB)
(dBuV/im ) )
)
*2.4835 65 Pk -39. 4.7 74 -19.21 198 02 H
*2.484962 .86 Pk -39. 7.0: - - 74 -16.97 198 02 H
*2.4835 .28 VAIT -39. 2.4 54 -11.58 - - 198 02 H
+2.483512 .26 VAT -39. 2.4 54 -11.59 198 02 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

1ZKC%umba:— B2-RDE-E 2023 Jun 28 21:48:28
Restricted Bandedge
. Config: EUT Only
Mode: BDR GFSK 248BMhz 1Tx
I Tested by: 32595 RT
195 |
|
9!: \/
~
£ 85
= |
B |
| Peaoki Limit (dBulU/m)
~ 75
£ |
~
> |
3 |
2 |
z 65) |
7 J \
55 “r/ GdBul/m2
Lhie: u_“‘ S AR St i S Anael IR RS
45 3
o
35
2.441 12 .2MH=z/ 2.563
Frequency (GHz)
Renge Criz) RELI/VEH Ref/Attn  Det fvg Hode Suezp Pts  #oups/fode Position Range Catiz) REU/UEL Ref/Atn Det fvg Mode Sucep Pts  #Sups/fode  Position
e M 136/30 K I it 9 ¥ 119 degs 223 cn
BOR_GFSK_248@Mhz_ePA_Ant@_U_Unit1433.0AT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2023
Marker Frequency Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuVim (dBuVim (dB)
(dBuV/im ) )
)
*2.4835 62.98 Pk 32. -39.16 56.12 - - 74 -17.88 223 v
*2.483579 63.58 Pk 32. -39.15 56.73 - - 74 -17.27 223 v
*2.4835 49.77 VAT 32. -39.16 42.91 54 -11.09 - - 223 v
*2.483512 49.75 VAT 32. -39.15 429 54 -11.1 - 223 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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ANT 3

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZEC}wumber @2-RDE-E 2823 Jun 28 22:05:17
Restricted Bandedge
s Config: EUT Onl
.................................................................................................................. Mode: “BOR GFSK 3482Mhz | Tx
Tested by: 32595 R
185 o
{ ]
95 i
|
~
g 85
)
Peak Limit C(dBuU/m)
T 75
~
>
3
2 65
Avegrage Limit (dBuUym)
55 2rag : : . f e A e
45 . )
_/ N
o
35
2.31 13. IMHz/ 2.441
Frequency (GHzJ
Range CGtiz) REU/VEL Ref/Attn  Det fvg Mode eep Pts  #ups/fode  Position [Range (6tiz) REW/VB Ref/Attn  Det Avg Mode Sueep Pts  #Sups/Mode FPosition
1:2.31-2.441 HC-3dB)/3M 13638 PEAK - usec(futa) 081 MAXH 12degs 204 en B [2:2.31-2.441 C-36)/10 136/30  PERK - 12ns/REU 9081 I/RIT 12 degs 214 e H
Low CH BE - H.TST jv4323 13 Apr 2823 Rev 9.5 Bl May 26823
Marker Frequency Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuVim (dBuVim (dB)
(dBuV/im ) )
)
*2.39 60.04 Pk 32. -39.27 .07 - - 74 -20.93
*2.316245 62.17 Pk 32. -39.34 .93 - - 74 -19.07
*2.39 48.14 VAT 32. -39.27 M7 54 -12.83 - -
*2.389505 48.18 VAT 32. -39.27 41.21 54 -12.79 -

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

| ZEChumber @2-RDE-E 2823 Jun 28 22:13:41
Restricted Bandedge
s Config: EUT Only
Mode: BDR GFSK 24B~§Mhz 1Tx
Tested by: 32595 RT
|
185 i
|
|
|
gl:
~
g 85
[N)
Peak Limit (dBulU/m)
T 75
~
>
2 |
S 65 |
Averoge Limit (dBuUym) 2 x \
IS ST U R TR " W " T
5 e : e — T LT - AR
4!:
3
o
35
2.31 13. IMH=z/ 2.441
Frequency (GHzJ
Range CGiz) REU/VEL Ref/Attn  Det fvg Mode Sueep Pts  #sups/fode  Position [Range (étiz) RE/VB Ref/Attn  Det Avg Mode Sueep Pts  #Sups/Mode Position
231-2. 44 THC-3dB2/3 */8 PEK - nsec(futs) 9981 axH 322 degs 135 cu U
Low CH BE - U.TST jv4323 13 Apr 2823 Rev 9.5 Bl May 26823
Marker Frequency Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuVim (dBuVim (dB)
(dBuV/im ) )
)
*2.39 60.25 Pk 32. -39.27 53.28 - - 74 -20.72 322 35 v
*2.358137 62.75 Pk 32. -39.3 55.55 - - 74 -18.45 322 35 v
*2.39 48.22 VAT 32. -39.27 41.25 54 -12.75 - - 322 35 v
*2.39 48.22 VAT 32. -39.27 41.25 54 -12.75 - - 322 35 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ZKChumber d2-RDE-E 2823 Jun 28 22:24:18
Restricted Bandedge
s Config: EUT Only
Mode: BDR GFSK 2488Mhz 1Tx
N Tested by: 32595 RT
5 1
18 / \\
9? l
]
o \’ \
- 85
[y
Peak iLimit (dBuli/m)
T 75
>~
=3
3
[4s]
K ] S SN SO (S 5 M SN
- NI I P ST e »
R—— : R S T T —— w -
4!: / g\
35
2.441 12 2MHz/ 2.563
Frequency (GHzJ
Ronge Catiz) REU/VEL Ref/Attn Det Avg Hode Sueep Pts  foupa/fode Position [Range C6tiz) RW/VE Ref/Atin  Det fvg Hode Sueep Pts  toups/tode Fosition
1:2.441-2.563 NC-3dB)/3M 136/38 PEAK - usec(futa) 9081 MAXH 290 degs 181 cn H [2:2.441-2.563 C-36)/10 136/30  PERK - 12ns/RE 9081 I/URIT 290 degs 181 ca H
High CH BE - H.TST jv4323 13 Apr 20823 Rev 9.5 Bl May 2823
Marker Frequency Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuVim (dBuVim (dB)
(dBuV/im ) )
)
*2.4835 61.8 Pk 32. -39. .94 - - 74 -19.06 290
*2.4835 49.13 VAT 32. -39. 42.27 54 -11.73 - - 290
4 *2.483512 49.12 VAT 32. -39. 42.27 54 -11.73 - - 290
2.509824 63.36 Pk 32.4 -39. 56.61 - - 74 -17.39 290

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

1ZKCHumbar B2-RDE-E 2023 Jun 28 22:32:28
Restricted Bandedge
. Config: EUT Only
Mode: BDR GFSK 248BMhz 1Tx
Tested by: 32595 RT
i
185 /
|
I
95) 1
|
!
~
£ 85
e \
“ Peaoki Limit (dBulU/m)
~ 75
€
~
>
3
5]
g 65 ‘
|2
f { qﬂver:::e Limit CdBulU/m2
ORI PN ARy Ay oy AT o o U y — ok bk
45 3
o
35
2.441 12 .2MH=z/ 2.563
Frequency (GHz)
Renge Criz) RELI/VEH Ref/Attn  Det fvg Hode Suezp Pts  #oups/fode Position Range Catiz) REU/UEL Ref/Atn Det fvg Mode Sucep Pts  #Supsffode  Position
MC v 1 i} AK In: ut 9 L 34 5 cn
High CH BE - U.TST jv4323 13 Apr 2823 Rev 9.5 B1 May 2023
Marker Frequency Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuVim (dBuVim (dB)
(dBuV/im ) )
)
*2.4835 61.71 Pk 32. -39.16 54.85 - - 74 -19.15 4 53 v
*2.48461 63.7 Pk 32. -39.14 56.86 - - 74 -17.14 4 53 v
*2.4835 49.11 VAT 32. -39.16 42.25 54 -11.75 - - 4 53 v
*2.483512 49.1 VAT 32. -39. 42.25 54 -11.75 - - 4 53 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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10.1.2. HIGH POWER BASIC DATA RATE TXBF GFSK
MODULATION

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

~FRE Chamber B3-RDE-C 2023 Aug 108 20:02:35
: Restricted Bandedge

Configuration: EUT Only
Mode: BDR GFSK 24B2MHz 2tx
Tested By: 19819 |

a

I
!

|

[an]
Jl

~
o
s 95 \
G
3 85
5
k
- Peak Limit (dBulU/m
75
x
[
|
— 5
5 6
)
C
8 55 Average Limit (dBuU/m) 2o ’ o . .
c R ‘ ik T RN T
£ | 1
45 | |
i 3 J \
L ©
35
2. 31 13 1TMHz/ 2.441
Frequency (GHz>
Range (6Hz) RBUW/VBY Ref/fttn  Det fivg Mode Sueep Pts  #Sups/Mode  Position Range (6Hz) REU/VBL Ref/fttn  Det Avg Mode Sueep Pts  #Sups/Mode  Position
1:2.31-2.441 HC-36)/M 136/3 PERK - nsec(Auto) 9981 HAKH 202 degs 145 on K [2:2.31-2.441 HC-383/18 136/30  PERK - 1zns/REM 8 I/URIT 202 degs 145 ca H
Low CH BE - H.TST jv4323 38 Mor 2823
Marker Frequency Meter Det 226672 ACF Gain/Loss CorrectedRea Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH (dB) ding (dBuVim) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.39 61.14 Pk 32.1 -39.8 53.44 - - 74 -20.56 202 145 H
2 * 2.346594 63.15 Pk 31.9 -39.94 55.11 - - 74 -18.89 202 145 H
3 *2.39 48.61 VAIT 321 -39.8 40.91 54 -13.09 - - 202 145 H
4 *2.39 48.61 VAIT 321 -39.8 40.91 54 -13.09 - - 202 145 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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DATE: 8/10/2023

VERTICAL RESULT

| 57 RE Chamber B3-RDE-C 2023 Aug 18 28:19:54
Restricted Bondedge
~ Configuration: EUT Only
1 Mode: BDR GFSK 24B2MHz 2tx
Tested By: 19819
185
P |
2 95 i
. |
£ 85 .
3 Il
@ |
3 Peok Limit (dBuU/m |
2 5 i
X |
o
I 6:
o
o
5 ool fversge Limit (dBul/m) z 1 Ay
5 ey : (T AV e TRy v e e T rd Y T AT RO
L] ¥
45
3
(=)
3!:
2. 31 T3, TMHz/ 2. 441
Frequency (GHz)
Range (6Hz) RBW/VBU Ref/fttn  Det fvg Mode Sueep Pts  #Sups/Mode Position Range (6Hz) RBUAVBU Ref/Attn  Det fvg Mode Sueep Pts  #Sups/Mode Position
231-2.44 -3c8)/3M 16/38 £k useclfuto)  9AR [ 118 degs ci
Low CH BE - U.TST jv4323 38 Mar 2823
Marker Frequency Meter Det 226672 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
[dBuV) dBuV/m)
1 239 62.01 Pk 32.1 39.8 54.31 - - 74 -19.69 45 v
2 *2.350007 63.99 Pk 32 -39.99 56 - - 74 18 45 v
3 2.39 48.58 VATT 32.1 39.8 40.88 54 13.12 - - 45 Vv
4 2.39 48.58 VATT 32.1 39.8 40.88 54 13.12 - - 45 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| Z:FRE Chamber B3-RDE-C 2023 Aug 18 20:29:56
Restricted Bandedge
- i Configuration: EUT Only
i : Mode: BDR GFSK 248BMHz 2tx
i Tested By: 19819
185
~N
@
s 95
G
3 85
J
o
N Peak iLimit (dBuly/m)
eak iLim dBul/m
X 7:
o
} ]
R -1 B - iihba. e S OO OSSOSO SO
S
5 i ‘ 2
N .y - Gverage Limit SOEBUY/ M) |G
: 55w. o ORI TR R AR i \ YR VR A TECRR A= B
2 i ‘
45 \2
—_— =SS S U S S A
3|:
2,441 : 12 .2MHz/ 2.563
Frequency (GHz)
Fonge (@) R/ Ref/Attn  Det_fivg fode Sueep Pts  foups/fode Position Range (6Hz) REU/E Ref/fitn  Det fvg flode Sweep Pts  Hups/fode Fosition
124412563 WC-3B/M 136/B PERK - usecthuts) 9081 MAKH 100 degs 105 cn B [p:2.441-2.563  INCG-38)/18  136/38  PERK - l2us/REM %81 I/RIT 100 degs 185 cu H
High CH BE - H.TST jv4323 38 Mar 2823
Marker Frequency Meter Det 226672 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH Reading (dBuVim) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.4835 61.72 Pk . -39.6 54.32 - - 74 -19.68 100 105 H
3 *2.4835 50.12 VAT . -39.6 42.72 54 -11.28 - - 100 105 H
4 *2.483512 50.1 VAT . -39.6 42.71 54 -11.29 - - 100 105 H
2 2.500714 62.99 Pk . -39.7 55.59 - - 74 -18.41 100 105 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

12:FRE Chamber B3-RDE-C 2023 Aug 10 20:36:54
Restricted Bondedge
o Configuration: EUT Only
I 7 Mode: BDR GFSK 248BMHz 2tx
f Tested By: 19819
|
185 “‘
I
o
=
2 9
< s
>
J
[ia}
o Peaki Limit (dBuUJ/m)
~ 7|:
X
o
I 6:
o
0 f
n £ Averpge Limit CdBulU/m)
+ 1
5 3ot AT wTP R AT IRl e P T TR Fe—— ;
>
45 3
o
3|:
2.441 12 .2MHz/ 2.563
Frequency (GHz)
Range (GH) REU/VEW Ref/Attn Dot fivg fode Sueep Pts  foups/fode Position Range () REU/VBI Ref/Atin Dt fug fode Seeep Pts  foups/iode  Position
2.441-2.563 3B/ 136/ £AK nseclAuta) 9881 MA 138 degs 128 en
High CH BE - U.TST jv4323 3@ Mor 26823

Marker Frequency Meter Det 226672 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
*24 1.23 Pk 32. -39.6 53.8! - - 74 -20.17 28 \
2 * 2.4 8 3.19 Pk 32. .6 55.7! - - 74 -18.21 28 \
*24 0.26 VAIT 32. -39.6 42.8 54 -11.14 - - 28 \
4 *2.483512 50.26 VAT 3. -39.6 42.8 54 -11.14 - - 28 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 98 of 156

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 14523778-E1V2 DATE: 8/10/2023

10.1.3. HIGH POWER ENHANCED DATA RATE 8PSK

MODULATION
ANT 4

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

! Zﬁchumbar @2-RDE-E 2023 Jun 28 22:45:85
Restricted Bandedge
(s Config: EUT Only
Mode: EDR 8PSK 2402Mhz 1Tx
Tested by: 32595 p
185 f ]v
95 ‘]\
~
% 85
@
Peak Limit (dBulU/m)
~ 75
€
~
>
S
@
o 65
Av@rage Limit (dBuUYm)
1y ; e i
45
35
2.31 13 TMHz/ 2.441
Frequency (GHz)
Fonge (62) REW/VE Ref/Atin  Det fivg fode Sweep Pts  fups/fode FPosition [Ronge (62) REH/VB Ref/Attn  Det fvg Hode Sucep Pts  toups/fode Fosition
1:2.31-2.441 G383 136/3  PERK - usectiuta)  SBB1  HAKA 165 degs 119 cu B [2:2.31-2.441 1C-38)/18 136/3  PEFK - 1Zns/RBU 981 IURIT 185 degs 119 cn H
Low CH BE - H.TST jv4323 13 Apr 2023 Rev 9.5 @1 May 2823

Marker Frequency Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuV/im (dBuVim (dB)
(dBuVim ) )
)

*2.39 60.4 Pk 32. -39.27 53.43 - - 74 -20.57 05

*2.315691 62.93 Pk 32. -39.34 55.69 - - 74 -18.31 05

*2.39 48.21 VAT 32. -39.27 41.24 54 -12.76 - - 05

4 *2.389898 48.24 VAT 32. -39.27 41.27 54 -12.73 - - 05

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

| o5 Chomber B2-RDE-E 2023 Jun 28 22:56:23
Restricted Bandedge
. Config: EUT Only
Mode: EDR 8PSK 2482Mhz 1Tx
Tested by: 32595 RT
185 J(
|
|
95 |
> \
2 85
& \
Peak Limit (dBuU/m) \
275 } \
N f
3 / \
[i5) i 1
T 65 \
Averoge Limit C(dBuUym) 2 / \
s 1 G
55k = - : ; il i T
=
4 a3
[
35
2.37 T3 TMHz/ 2. 441
Frequency (GHz)
Range (6tz) REW/VBU Ref/Attn  Det fvg Mode Sueep Pts #5ups/Mode  Position Ronge (BHz) REW/VBU Ref/Attn  Det fivg Mode Sweep Pts #5ups/Mode  Position
MC v 1 i) AK Ins ut 9 i 18 5 cn
Low CH BE - U.TST jv4323 13 Apr 20823 Rev 9.5 81 May 2823

Marker Frequency Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuV/m (dBuVim (dB)
(dBuV/m ) )
)

*2.3 0.36 Pk 32. 0 -39.27 53.39 - - 74 -20.61 52 23 v
* 2.366929 . Pk 32. 0 -39.31 55.57 - - 74 -18.43 52 23 \%
*2.3 48. VAIT 32. 0 -39.27 41.24 54 -12.76 - - 52 23! \%
4 *2.389185 48.24 VAIT 32. 0 -39.28 41.26 54 -12.74 - - 52 23 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ZEChumber B5-RDE-C 2823 Jun 25 14:27:28
Restricted Bandedge
= Configuration: EUT Onl
i Mode: EDR 8PSK 248BMH=
Tested By: 32554 CD
185
~
o \
. /
S /‘ \
S |
> 85 |
g |
= I Ne
75 | eak iLimit (dBul/m)
& ]
I \
5 65 / |
- |
5
N ] o SR T 1Mvepaos Limit faBuyl/nl ) Lo T , TP TR SR e
c T it bbb \ Ui st ok
as 3
3|:
2.441 12 2MHz/ 2.563
Frequency (GHz)
Ronge (6Hz) REU/VU Ref/Atin  Del_fivg fods Sueep Pts  foups/fode Position Range (6Hz) REU/U Ref/Atin  Del_fivg Mods Sueep Pts  fups/Mode Position
1:2.441-2.563 1HC-3dB) /M 136/38 PEAK - usec(futo) 9081 MAXH 79 degs 118 cm H 12:2.441-2.56. 1MC-3dB)/18 136730 PERK 12ns/REW 9881 1/URLT '9 degs H
BT_EDR_8PSK_ePA_2488_H.DAT jv4323 2 Moy 2823 Rev 9.5 B1 Moy 2823
Marker Frequency Meter Det 81887 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m; (dBuV/m;
1 2.4835 71.45 Pk 324 -40.35 63.5 - - 74 -10.5 79 110 H
3 2.4835 54.09 VAT 324 -40.35 46.14 54 -7.86 - - 79 110 H
2 2.483512 72.14 Pk 324 -40.35 64.19 - - 74 -9.81 79 110 H
4 2.483512 54.05 VAT 324 -40.35 46.1 54 7.9 - - 79 110 H
Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

1chhumbar B5-RDE-C 2023 Jun 25 14:32:22
Restricted Baondedge
s Configuration: EUT Only
Mode: EDR 8PSK 248BMH=z
Tested By: 32554 CD
185 7
~
g 95
=
< 85
>
3
w
T Peaki Limit (dBul/m)
g 75 \
= o
! /
_ 6|: £ G
o / \
2 y \\ﬁ Limit ClBuU/m)
= N \/EY‘JQE Imer ou m i N " , J ™
Y e e ‘ - ‘ :
>
3
45 Q
3|:
2.441 12.2MH=z/ 2.563
Frequency (GHz)
Ronge (GHz) REV/B Ref/Atin  Detfivg Mode Sueep Pts  ¥ups/fode Position Range (6Hz) REU/UBII Ref/Atin  Det fivg Mode Sueep Pts  Hups/ode Position
24412 563 BV 136/ FEK - Smsec(uta) BB MAKKH 79 degs 118 cn
BT_EDR_8PSK_cPA_2488_U.DAT jv4323 2 May 2823 Rev 9.5 @1 May 2823

Marker Frequency Meter Det 81887 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m; (dBuV/m;
1 2.4835 7277 Pk 324 -40.35 64.82 - - 74 -9.18 79 110 \4
3 2.4835 54.47 VAT 324 -40.35 46.52 54 -7.48 - - 79 110 \4
4 2.483512 54.43 VAT 324 -40.35 46.48 54 -7.52 - - 79 110 \
2 2.483552 73.08 Pk 324 -40.35 65.13 - - 74 -8.87 79 110 \4

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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ANT 3
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZKC%umbar B2-RDE-E 2023 Jun 28 23:06:19
Restricted Bandedge
. Config: EUT Only
Mode: EDR BPSK 24B2Mhz 1Tx
Tested by: 32595
WQE !} il
1
|
9!: // ~.\
~
£ 85
@
eak Limit (dBulU/m)
T 75
~
>
3
[5)
el 65
55 Average Limit (dBuUym)
41:
35
2.31 13. I1MH=z/ 2.441
Frequency (GHz)
Renge Criz) RELI/VEl Ref/Attn  Det fvg Hode Suezp Pts  #oups/fode Position Range Ctiz) REU/UEL Ref/Atn Det fvg Mode Sucep Pts  #ups/fode  Position
1:2.31-2.441 N3/ 136/ PEAK - nsec(Auto) 9981 HAXH 12degs 224 en i [2:2.31-2.441 HC-3083/18 136/30  PERK - 1zns/REM 981 VURIT 12 degs 224 cn
Low CH BE - H.TST jv4323 13 Apr 2023 Rev 9.5 81 May 2823
Marker Frequen Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB/m) Reading (dBuVim (dBuV/m (dB)
(dBuV/im ) )
)
*2.39 36 Pk 3 -39, 54.39 - - 74 -19.61 22 H
*2.385793 .65 Pk X -39, 55.66 - - 74 -18.34 22 H
*2.39 .21 VAIT X -39, 41.24 54 -12.76 - - 22 H
*2.389505 .26 VAIT X -39, 41.29 54 12.71 - - 22 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

= Chamber B2-RDE-E

2823 Jun 28 23:14:58

12
Restricted Bandedge
s Config: EUT Only
Mode: EDR 8PSK 24B§Mhz 1Tx
Tested by: 32595 R
185 i
|
95
~
% 85 |
= s
Peak Li t (dBuU/m3 /
= 75 /
~
>
J \
Q 65 \
el f
/
55 Averoge Limit (o‘EuKU mJ 2 . . " .! »
45
3B
@
35
2.31 13. IMH=z/ 2.441
Frequency (GHzJ
Range CGiz) REU/VEL Ref/Attn  Det fvg Mode Sueep Pts  #sups/fode  Position [Range (étiz) RE/VB Ref/Attn  Det Avg Mode Sueep Pts  #Sups/Mode FPosition
2 44 HC38)/3 B30 PEOK - Susec(huts) 9B MAYH I degs 153 cu U
Low CH BE - U.TST jv4323 13 Apr 2823 Rev 9.5 Bl May 26823
Marker Frequency Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuVim (dBuVim (dB)
(dBuV/im ) )
)
*2.39 60.48 Pk 32. -39.27 53.51 - - 74 -20.49 4 53 v
*2.365589 62.8 Pk 32. -39.31 55.69 - - 74 -18.31 4 53 v
*2.39 48.26 VAT 32. -39.27 41.29 54 -12.71 - - 4 53 v
*2.389607 48.3 VAT 32. -39.27 41.33 54 -12.67 - 4 53 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak

detector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

- Chomber @2-RDE-E 2823 Jun 28 23:24:88

12
Restricted Bandedge

Config: EUT Only
Mode: EDR BPSK 2488Mhz 1Tx

/‘\ Tested by: 32595 RT
185 N\

. | \\}
. |
|
|

e \\ Peok iLimit (dBul/m)
6|: /

55 o ok w.'mum/x \ENEF wGPL”ﬁw: CHBUN /D b g ok i

115

18dB/

C(dBulU/m3

45 .
- .
35
2.441 12 2MH=z/ 2.563
Frequency (GHz)
Range CGriz) REU/VEL Ref/Aitn  Dei fvg Hode Sueep Pts  #5upa/tode  Position [Renge Catiz) RE/VB Ref/Aitn  Det Avg Hode Suezp Pts  #oups/fode Position
1:2.441-2.563 INC-3dB)/3M 13638 PERK - Gusec(futo) 9081 MAXH 287 degs 102 ca H  [2:2.441-2.563 1HC-3d8)/18 136/30 £k 120s/RBU 9081 I/WRIT 267 degs 162 ca H
High CH BE - H.TST jv4323 13 Apr 2@23 Rev 9.5 @1 Moy 2023
Marker Frequen Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuV) (dB/m) Reading (dBuV/im (dBuVim (dB)
(dBuVim ) )
)
*2.483! 75.61 Pk 32 -39. 68.75 - - 74 -5.25 287 102 H
+2.483512 75.24 Pk 32. -39. 68.39 - - 74 -5.61 287 102 H
*2.483! 54.1 VAT 32. -39. 47.64 54 -6.36 - - 287 102 H
+2.483512 54.45 VAIT 32 -39. 47.6 54 6.4 - - 287 102 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2

DATE: 8/10/2023

VERTICAL RESULT

= Chamber B2-RDE-E

2823 Jun 28 23:33:32

Restricted Bandedge

Config: EUT Only
Mode: EDR BPSK 2488Mhz 1Tx
Tested by: 32595 RT

185
gl:
2 |
2 85 !
= y
- - l‘ Peaoki Limit (dBulJ/m)
£ 7 i
3 / i
@ d
T 65 |

\_vera e Limit CdBuU/m)

1

3
aQ
4!:
35
2.441 12.2MH=z/ 2.563
Frequency (GHzJ
Range CGtiz) REU/VEL Ref/Attn  Det fvg Mode Sueep Pts  #sups/fode  Position [Range Cétiz) RE/VB Ref/Attn  Det Avg Mode Sueep Pts  #Sups/Mode Position
Z.441-2.563 1HC-348)/3 B/ OFEK - Jusectiuts) 98BI MAUH 334 degs 171 ca U
High CH BE - U.TST jv4323 13 Apr 2023 Rev 9.5 Bl May 2023
Marker Frequency Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuVim (dBuV/m (dB)
(dBuV/m ) )
)
*2.4835 75.04 Pk 32. 0 -39.16 68.18 74 -5.82 334 7 i
*2.483539 75.14 Pk 32. 0 -39.15 68.29 - - 74 -5.71 334 7 Vv
*2.4835 54.4 VAIT 32. 0 -39.16 47.57 54 -6.43 - - 334 7 \
4 *2.483512 54.37 VAIT 32. 0 -39.15 47.52 54 -6.48 334 7 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

10.1.4. HIGH POWER ENHANCED DATA RATE TXBF 8PSK
MODULATION

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

| 5 Chamber B2-RDE-E 20823 Jun 27 ©98:87:32
Restricted Baondedge
- Configuration: EUT Only
I Mode: EDR BPSK 24@2MHz 2Tx
Tested By: 28536
1 @5 ..........................................................................................................................
95 { I
{ \
' ]
8 85 : |
=
Peok Limit (dBul/m) |
~ 7':
£
~N
>
)
8 65
Average 4 imit C(dBul/m)
45 :
5]
) : o
31:
2.31 13, TMHz/ 2. 441
Frequency (GHz)
Ronge (6Hz) REU/VBUY Ref/Atin  Det Avg Mode Sueep Pts #Sups/Made  Position Range (GHz) REW/VBU Ref/Attn  Det Avg Mode Sweep Pis #Sups/Mode  Position
1:2.31-2.441 1MC-3dB)/3M 136/38 PERK - Bnsec(Auto) 9881 MAXH 11 degs 119 cm [2:2.31-2.441 1MC-3dB)/18 136738 PERK - 12ms/RBW 5081 BAURIT 11 degs 119 cn H
EDR_8PSK_2482Mhz_ePA_2tx _H_Unit1433.DAT jv4323 13 Apr 2823 Rev 9.5 @1 May 2823
Marker Frequency Meter Det 206807 ACF GainlLoss (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuVim) (dB) (dBuV/im) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 239 59.77 Pk 3 39.27 528 - - 74 212 1 119 H
2 *2.322751 62.88 Pk X 39.31 55.67 - - 74 -18.33 1 119 H
3 239 481 VAIT 3 39.27 4113 54 12.87 - - 1 119 H
4 *2.389243 48.14 VAIT 3 39.28 41.16 54 12.84 1 119 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

Chamber B2-RDE-E 2823 Jun 27 87:52:19

Restricted Baondedge

- Configuration: EUT Only
[ Mode: EDR BPSK 24@2MHz 2Tx
Tested By: 28536

185
95 “
|
|
~ ‘\
8 85 |
= I
Peok Limit (dBuU/m)
~ 75
3
~
>
a
S 65 /
col Average Linit (dBull/m) 2 / N .
e - — e e ST P P Rl T e
=
4 3
o
35
2.31 13, TMHz/ 2.441
Frequency (GHz)
Range (61z) REU/UB Ref/ftin  Det Avg fode Sucep Pts  Foups/ade Fosition  [Range (&) REU/UB Ref/Attn Dt fvg flode Sueep Fis  #ups/fiode FPosition
1:2.31-2.44 3B/ 136/38 PERK - Sneec(futo)  9BB1  HAX 280 dags 157 o
EDR_8PSK_24@2Mhz_ePA_2tx U Unit1433 .DAT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2823
Marker Frequency Meter Det 206807 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV, (dBuV/m)
1 *2.39 60.0 Pk . -39.27 53.09 - - 74 -20.91 0 57 \4
2 *2.387758 62. Pk -39.28 55.88 - - 74 -18.12 0 57 \4
3 *2.39 48. VAT -39.27 41.21 54 -12.79 - - 0 57 \4
4 * 2.389956 48.19 VAT -39.27 41.22 54 -12.78 - - 0 57 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| chhomber“ B2-RDE-E 2823 Jun 27 88:28: 34
Restricted Baondedge
_ Configuration: EUT Only
' Mode: EDR BPSK 248BMHz 2Tx
Tested By: 28536
185
95 A
~ / \\
g 85 |
S \
- |
JE— | Peak iLimit (dBuil/m)
€
~
>
@
o 65
\ Average Limit CGdBuU/mJ 2
|
45
) g
s S— i
35
2.441 12.2MH=z/ 2.563
Frequency (GHz)
Ronge (6Hz) REU/UED Ref/Atin  Del fvg Mods Sicep Pts  Fupo/iode Fosition  [Range (Biz) REUAVEH Ref/Atin Dt fvg flode Sueep Pls  ¥oups/fiode  Fosition
1:2.4412.563  IMCIB/M 13638 PEK - Bnec(iuto) 9B MAXH 164 degs 111 cnl2:2.441-2.563  INC-3BI/1B 136/3 FEAK - 12ns/RBU BBl IBQURT 104 dege |11 cn H
EDR_8PSK_248@Mhz_ePA_2tx H Unit1433 .DAT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 26823
Marker Frequency Meter Det 206807 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuVim) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
*24 62.06 Pk 32. -39. 55.2 - - 74 -18.8 04 H
*24 48.64 VAIT 32. 41.78 54 -12.22 - - 04 H
4 * 2.4 2 48.6! VAIT 32. -39. 41.78 54 -12.22 - - 04 H
2 2.540298 62.89 Pk 32.5 -39.0: 56.37 - - 74 -17.63 04 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2

DATE: 8/10/2023

VERTICAL RESULT

~Chamber BZ2-RDE-E

w

Ref/ftin  Det Avg fode Sucep
/38 PEK Smeac(Auto

Pts  Foups/ade FPosition
w81 degs 130

Range (62)

- 2023 Jun 27 ©8:17:56
Restricted Bandedge
- Configuration: EUT Only
I Made: EDR BPSK 248BMHz 2Tx
Tested By: 28536
185
\\\
95 |
|
N |
g 85 |
=
R Peaki Limit (dB4U/m
£
>
3
§ e ‘
\
Averbige Limit (oBul/md 2
55k L b b L o o D m
T - -
45 3
o
3’:
2.441 2. 2VMH=z/ 2.563
Frequency (GHz)
Ronge (6Hz) RBU/UBY RBUABU Ref/Atin  Det Avg Mode
Forge @1 i

Sueep Pis

Foups/fode  FPosition

EDR_SPSK_2488Mhz_cPA_2tx_U_Unit1433.DAT jv4323 13 Apr 2823 Rev 9.5 81 May 2823

Meter

Det

206807 ACF

GainlLoss (dB)

Corrected

Marker Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
2.4 61.4 Pk 32. 54.55 - - 74 -19.45 4 0 v
2.4 48.65 VATT 32. 417 54 12.21 - - 4 0 v
4 *2.483512 48.64 VATT 32. 417 54 12.21 - - 4 0 v
2 2.556646 62.72 Pk 324 56.0 - - 74 17.91 4 0 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

10.1.5. LOW POWER BASIC DATA RATE GFSK MODULATION
ANT 4

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

! Zﬁchumber @2-RDE-E 2823 Jun 28 17:208:37
Restricted Bondedge
- Config: EUT Only
" Mode: BDR GFSK 24B2Mhz 1Tx
Tested by: 32595 RT

185

g5 ‘\‘
o / \
g 85 !
5] |

Peak Limit (dBulU/m)

~ 75
€
~
>
S
@
Z 65

554 Average Limit (dBuUym> -

S SR e G i itk

45

35

2.31 13 TMH=z/ 2. 441

Frequency (GHz)
Ronge (GHz) REU/VEU Ref/Altn  Det fvg Mode Sucep Pts  foups/fode Fosition [Fonge (@) RBU/VBU Ref/Atin  Del fivg Mods Sweep Pts  fups/fode Fosition
1:2.31-2.441 HC-3BI/M  136/3  FEK - Gusecliut)  SBB1  HAKH 181 degs 184 cu B [2:2.31-2.441 C-3B)/18 136/3 PERK - Zns/RBU 981 1/RIT 181 degs 164 cn H

Low CH BE — H.TST jv4323 13 Apr 2823 Rev 9.5 B1 May 26823

Mark Frequenc Meter Det 206807 ACF DCCF Gain/Loss Correc Average Limit Margi Peak Limit PK Azimu Heig Polari
er y Readi (dB/m) (dB) (dB) ted (dBuV/m) n (dBuV/m) Margin th ht ty
(GHz) ng Readin (dB) (dB) (Degs (cm)
(dBuv g )
) (dBuV/
“m)
*2.39 .98 Pk 32. -39.27 55.01 - - 74 -18.99 0.
*2.383595 .45 Pk 32. -39.28 55.37 - - 74 -18.63 0.
*2.39 .11 VAIT 32. -39.27 41.14 54 -12.86 - - [i]
*2.389097 .18 VAT 32. -39.28 412 54 -12.8 [i]

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

VERTICAL RESULT

| ZKChumbar B2-RDE-E 2023 Jun 28 17:33:22
Restricted Bandedge
. Config: EUT Only
Mode: BDR GFSK 24B82Mhz 1Tx
Tested by: 32595 RT
185
|
|
95) /
3 |
3 85 I
= |
Peak Limit C(dBuU/m) |
T 75
£ \
= |
3
g \
z 65) i
~ |
55l Average Limit (dBul/m) & | )
? - - e : : AR i L O PR R R 0 PR U [P B P e o eN
45
3
(]
35
2. 31 13.1MH=z/ 2441
Frequency (GHz)
Renge Criz) RELI/VEH Ref/Attn  Det fvg Hode Suezp Pts  #oups/fode Position Range Cariz) REU/UEL Ref/Atn Det fvg Mode Sucep Pts  #Sups/fode  Position
MC v 1 i} AK In: ut 9 L n 3 cn
Low CH BE - U.TST jv4323 13 fApr 2023 Rev 9.5 B1 May 2823
Mark Frequenc Meter Det 206807 ACF DCCF Gain/Loss Correc Average Limit Margi Peak Limit PK Azimu Heig Polari
er y Readi (dB/m) (dB) (dB) ted (dBuV/m) n (dBuV/m) Margin th ht ty
(GHz) ng Readin (dB) (dB) (Degs (cm)
(dBuVv g )
) (dBuv/
m)
*2.39 59.71 Pk 32. -39.27 52.74 - - 74 -21.26 236 v
*2.341776 63.44 Pk 32. -39.32 56.22 - - 74 17.78 236 v
239 482 VATT 32. -39.27 41.23 54 12.77 - - 236 v
* 2.389956 48.21 VATT 32. -39.27 41.24 54 -12.76 - - 236 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1Zﬁchumber @2-RDE-E 2823 Jun 24 18:49: 21
Restricted Bandedge
(15 Config: EUT Only
Mode: BDR GFSK 2488MHz 1tx
Tested by: 32478 XK
185
, A
3 / \
% 85 \
- |
- |
I |Peak iLimit CdBuy/m)
: 75 f
~
>
5
% 65
. 2
(o1 P R | \ Averape Limit (HBuM/m) & . g :
45 ‘ \3 g
3 1
35
2.441 12 .2MH=z/ 2.563
Frequency (GHz)
[Range (az) REW/VB Ref/fttn  Det fvg Hode Sucep s Fups/fode  FPosition Fonge C6Hz) REW/VBl Ref/Atin Dt fvg fode Seeep Pts  foups/fode  Fosition
174412563 MC3BI/M 1363 K- Susec(uts) BB MAKH 26 degs 322 on H |2:2.4412.563  INC-3)/18 136/38 K- T2ns/REU %81 1BRIT 280 degs 322 cu H
BDR_GFSK _248@Mhz iPA Antd H Uniti1478 DAT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2023
Marker Frequency Meter Det 206807 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*2.4835 60.65 Pk 32. 39.16 53.79 - - 74 -20.21 280 H
*2.4835 48.37 VAIT 32. -39.16 41. 54 -12.49 - - 280 H
2 2.540826 62.8 Pk 32. -39.01 56. - - 74 -17.71 280 H
4 2.554247 48.21 VAIT 3. 39.02 41 54 -12.31 - - 280 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2

DATE: 8/10/2023

VERTICAL RESULT

| o5 Chember 82-RDE-E 2023 Jun 24 18:27:52
Restricted Bandedge
s Config: EUT Only
Mode: BDR GFSK 248BMHz 1tx
Tested by: 32478 XK
185
95 /
/
I}
~ i
g 85
[a)
Peaki Limit (dBulU/m)
~ 75
=
~
>
J
@
Z 65
l{ Averbge Limit =
T ks e " N ‘
45 3 7
=} O
35
2,441 12.2MH=z/ 2.563
Frequency (GHz)
[Range C6Hz) REW/VE Ref/Attn  Det Avg Hode Sueep Pts  #5ups/Mode Fosition [Range CBHz) REW/VBL Ref/Attn  Det Avg Hode Sueep Pts  f5ups/Mode Fosition
2 412,563 IBUM 1B K Buecuts) 0 M 93 degs
BDR_GFSK_248@Mhz iPA Ant@ U Uniti1478 DAT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2023
Marker Frequency Meter Det 206807 ACF Gain/Loss (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.4835 61.19 Pk 3 -39.16 54.3 - - 74 -19.67 9 79 v
3 *2.4835 48.28 VATT 3 -39.16 414 54 -12.58 - - 9 79 v
2 2.539159 63.18 Pk 5 -39.06 56.6: - - 74 17.37 9 79 v
4 2.553393 48.22 VATT 325 -39.03 41,69 54 -12.31 - - 93 179 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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ANT 3
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

125FF€E Chamber B3-RDE-C 2023 Jul 28 22:48:07
Restricted Bondedge
115 Config: BDR_2482Mhz _1Tx
Mode: EUT Only
Tested by: 32646 NM/39316 CX
185
3 I\
8 95 /
3 85
3 { |
@
o -
u Peok Limit (dBulU/m)
75
2
o
|
— 5
5 6
P
c
R ool AveBoge Limit (dBul/m) ]
'g 5 T ANy e oY PR P FRAPR TRV P e ki sl b AR AT e NGl H‘MM P [oi i ok
.
45 / \\
3 J
P S R S - SRS \ -
35 R e o o A 2 e A R B S R e R o o 2 S 2 o 2 2 o 2 2 e PN NN SNINIT SN
2.31 13 IMHz/ 2.441
Frequency (GHz)
Range CGHz) e/ VBl Ref/Atin Dt Avg Mode Suaep Pts  Eups/Made Fosition Range (GHz) REU/UBU Ref/Atin  Det Avg Mode Sueep Pls  HSups/fade Position
1:2.31-2.441 MCIBH/M 136738 PERK - Gnsec(huto) 9981 MAXH 186 degs 215 cnl2:2.31-2.441 ING-3B)/1B 136738 PERK - f2ns/RBM 98l I/IRIT 86 degs H
BDR_GFSK_24@2Mhz_iPA_Ant! H Uniti1433.0DAT jv4323 3@ Maor 26823
Marker Frequen Meter Det 226672 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading ACF (dB) (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuV) 3mH Reading (dBuVim (dBuVim (dB)
(dBuV/im ) )
)
239 0.75 Pk 32. -39.8 53.05 - - 74 -20.95 186 H
*2.317249 3.78 Pk 31 39.9 55.68 - - 74 -18.32 186 H
+2.39 8.62 VATT 32. -39.8 40.92 54 -13.08 - - 186 H
*2.389942 8.65 VATT 32. -39.81 40.94 54 -13.06 - - 186 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

| 25FRE Chamber B83-RDE-C 2823 Jul 28 28:82: 36
Restricted Bondedge
15 Config: BDR_2482Mhz_1Tx
Mode: EUT Only
Tested by: 32646 NM/39316 CX
185
3 |
g P |
- I
I I
35 B |
5 |
o] o § |
el - Peok Limit (dBulU/m)
o
| 65
o
0
e o| Averoge Limit 2dBu ‘
% 5 ™ v Uk bbb i Ml
> n i
4 =
3
o
35
. . z .
2.31 13, 1TMHz/ 2.441
Frequency (GHz)
Range (&Hz) REU/VEH Ref/Atin Del Avg Mode Sueep Pts  #ups/lade Position  [Range (GH2) REUI/UBl Ref/Atin  Del fvg Mods Sweep Pls  fSups/tiode Position
2.31-2.4 138>/ 136730 PERK Gnoecthute)  90B1  HAWH 174 degs 133 cn
BDR_GFSK_24@2Mhz_iPA_Ant! U Uniti1433.0AT jv4323 3@ Mor 26823
Warkor Frequency iotor Dot 726672 ACF (a8) 3mit CCF (@8) GainiLoss (@8] Corrocted Avorage Limit @Buvim) Wargin Feak Limit (@Buvim) PR Wargin Aaimuth Tergnt Forarity
(GHz) Reading Reading (@B @8) (Degs) (om)
BuV) (dBuVim)
239 0.75 Pk 3 398 53.05 - - 74 20.95 133 V.
* 2330611 3.7 Pk - 39.94 55.6 - - 74 ~18:4 133 v
239 8.6 VATT 3 39.8 40.93 54 ~13.07 - - 133 v
239 8.6 VATT . 39.8 40.93 54 ~13.07 - - 133 V.

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 116 of 156

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 14523778-E1V2 DATE: 8/10/2023

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

! ZKFRE Chamber B3-RDE-C 2023 Jul 28 23:12:56
Restricted Bondedge
15 Config: BDR_2488Mhz_1Tx
Mode: EUT Only
Tested by: 32646 NM/39316 CX
185
S~
3
© 95
E
3 85
>
@
o -
~ - Peok iLimit (dBul)/m)
¥ 7
o
|
—_ 5
5 6
o
c
0 fverbge Limit CdBul/m) 2
'g [elelwrrmmrewrony XTI R IPTWTVIFY ) it wn‘. " TP nm A o i I“"“ldu T PR TR gV T i
T
5 1
¢ 8 = R 3
— — e e
35
2.441 12.2MHz/ 2.563
Frequency (GHz)
Range CeHz) e/ VBl Ref/Atin Det Avg Mode Sueep Pts  Eups/Mode Fosition Range (GHz) REU/UBU Ref/Atin  Det fvg Mode Sueep Pls  HSups/fade FPosition
1:27441-2.563 MCIBH/M 13638 PERK - Gnsec(huto)  99B1  MAXH 181 degs 189 cnl2:2"441-2.563 ING-3B/1B 136738 PERK 12ns/RBU 981 I/IRIT 181 degs H
BDR_GFSK_2488Mhz_iPA_Ant! H Uniti1433.0DAT jv4323 3@ Mar 20823
Marker Frequen Meter Det 226672 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading ACF (dB) (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuV) 3mH Reading (dBuVim (dBuVim (dB)
(dBuVim ) )
)
*2.4835 55 Pk 32 396 54.15 - - 74 -19.85 109 H
*2.4835 18 VAT 32. -39.6 4178 54 1222 N N 109 H
2511722 21 Pk 32 -39.64 55.87 - - 74 1813 109 H
2.55605 .97 VAT 32 -394 41.87 54 1213 - - 109 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

VERTICAL RESULT

1ZKFRE Chamber B3-RDE-C 2823 Jul 28 23:21:81
Restricted Bondedge
5 Config: BDR_2488Mhz_1Tx
! Mode: EUT Only
Tested by: 32646 NM/39316 CX
185
N /
8 95
=
< s
>
5
[as)
° Peaki Limit (dBuU/m)
< 75
X
o
| 65
o
0 -
e Averaoge Limit GdBuU/Z
T N W ‘ .
>
45 3 g
s) s}
35
2.441 12.2MH=z/ 2.563
Frequency (GHz)
Range (6Hz) REA/UB Ref/Atin Dot Avg Mode Sueep Pte  foups/Mads  Fosition  [Range (GH2) RE/UE! Ref/Attn  Det fvg fode Sueep Pis  #oups/flode FPosition
2 2.563 1(-3dB) /3 3W/30 PERK neeclhuto)  9AB1 MAKH 32 degs 150 cnf
BDR_GFSK_2488Mhz_iPA_Ant! U_Unit1433.DAT jv4323 38 Mar 2823

Marker Frequen Meter Det 226672 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading ACF (dB) (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) 3mH Reading (dBuV/m (dBuVim (dB)
(dBuV/m ) )
)
* 24835 61.15 Pk 32. -39 5375 - - 74 -20.25 132 150 v
* 24835 49.15 VATT 32. -39 41.75 54 -12.25 - - 132 150 v
2.508278 62.79 Pk 32. -39 55.49 - - 74 -18.51 132 150 v
2555928 48.95 VATT 32. -39. 41.85 54 12.15 - - 132 150 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2

DATE: 8/10/2023

10.1.6. LOW POWER BASIC DATA RATE TXBF GFSK

MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12:FRE Chamber B3-RDE-B 2823 Jun 25 B2:47:83
Restricted Bandedge
15 Configuration: EUT Only
! Mode: BDR GFSK 24B2MHz 2tx
Tested By: 19819
185
2 /
s 95 ;‘ \
- / |
§ i
3 85
3 ( \
[ia]
M - Peak Limit (dBulU/m
™ 7
[
|
— 5
5 b
2
c
it =| Average Limit (dBuUymd 2
; 5 i il A s T TORMTIPR
5 S DO U
- L]
4 / |
L4 P SRS RN I S B BN L
3|:
2. 31 13 Hz/ 2.441
Frequency (GHz)
Range (6H2) REW/VBY Ref/Attn  Det fvg Mode Sueep Pts  fups/ode  Position Range (6H2) REW/VB Ref/Atin Dt fug fode Seep Pts  Hups/lode Position
1:2.31-2.41 HC-3E)/M 13630 FERK - Susec(huta) BB MAKH B9 degs 134 cn H [2:2.31-2.441 NC-32/10 136/30  FERK - 12ns/REl S8 1BMRIT 359 cegs 134 cu H
BDR_GFSK_2402Mhz=_iPA_2tx_H_Unit1478.DAT jv4323 13 Apr 2823

Marker Frequency Meter Det 230300 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)

1 +2.39 62 Pk 2 1. 53 74 21 59 4 H

2 *2.369228 63.95 Pk ) 1. 54.85 - - 74 -19.15 59 4 H

3 2.39 49.19 VATT 2 1. 40.19 54 -13.81 - - 59 4 H

4 *2.328006 49.57 VATT 1. 40.47 54 13.53 59 4 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 119 of 156

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 14523778-E1V2 DATE: 8/10/2023

VERTICAL RESULT

| 255FRE Chamber B3-RDE-B 2023 Jun 25 B2:53:57
Restricted Bondedge
5 Configuration: EUT Only
1 Mode: BDR GFSK 2482MHz 2tx
Tested By: 19819
185
8 J
=
s 7 /
2 |
~ 85 }
> [
@ [
k] Peak Limit C(dBuU/m) Fil
N 75 | |
x [
o I
! 6!: \
: |
o
5 55 Average Limit (dBuUym) 2 I I
8 — - : oy e )
g T ool B R P A AT BN A S AL I s # : 7
45
4
s 2
31:‘
2. 31 T3, TMHz/ 2. 441
Frequency (GHz)
Range (6Hz) RBI/VBU Ref/fttn  Det fivg Mode Sueep. Pts  #Sups/Mode  Position Range (6Hz) REU/VBL Ref/httn  Det Avg Mode Sueep Pts  #Sups/Mode Position
2 44 M 136 Al s uto 98 M 230 g5 cn
BDOR_GFSK_2482Mhz_iPA_2tx_U Unit1478.DAT jv4323 13 Apr 2823

Marker Frequency Meter Det 230300 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv, (dBuV/m)
*2. 61.54 Pk .2 -41.2 52.54 - - 74 -21.46 0 \
2 * 2.344891 63.: Pk 3 -41.21 54.7: - - 74 -19.22 0 \
*2. 49.24 VAIT .2 -41.2 40.24 54 -13.76 - - 0 \
4 *2.327918 49.76 VAIT 3 -41.2 40.66 54 -13.34 0 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2

DATE: 8/10/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| 2P RE Chamber B3-RDE-B 2023 Jun 25 B83:06:01
Restricted Baondedge
- Configuration: EUT Only
T Mode: BDR GFSK 2488MHz 2tx
Tested By: 19819
185
3 [
IS g5 (f
3% ]
3
7 f | |Peok iLimit cdBuy/m)
x
o
|
— 5
5 6
3
C
it 55 Averége Limit C(HBUU/m) 2
g " e “"M‘,“ et bl TRy “‘ R USRS RS PP e Pl PR AR LA 1 " v i e S
: \
4:
4
- - - B a
3|:
2,441 12 .2MHz/ 2.563
Frequency (GHz)
Range (@Hiz) RBLI/VB Ref/Attn  Det fvg flode Sueep Pts  ¥oups/liode Position Range (Griz) REU/UEY Ref/Attn  Det fivg Mode Sueep Fts  Foups/Mode Fosition
|:2.441-2.563 THC-3dB)/3M 136739 PEAK - Bmsec(Auto) 9081 MAXH 198 degs 186 cm H  [2:2.441-2.563 1MC-3d62/18 136/30 PEAK - 12ns/RBW 9981 18BURLT 98 degs 186 cn H
BDR_GFSK_248@Mh=_iPA_2tx_H_Unit1478.DAT jv4323 13 Apr 2023
Marker Frequency Meter Det 230300 ACF GainlLoss (dB) Corrected Average Limit Margin Peak Limit PK Margin "Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
[dBuV) [dBuV/m]
* 2.4835 61.9 Pk 4115 53.03 - B 74 20.97 06 H
*2.4835 49,5 VAIT 4115 40,61 54 13.39 - - 06 H
2 2.5500 63.8 Pk -40.9 55.28 - B 74 18.72 06 H
4 2.562923 492 VAIT -40.8 40.78 54 13.22 - - 06 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

VERTICAL RESULT

12:FRE Chamber B3-RDE-B 2823 Jun 25 B3:14:47
Restricted Bondedge
- Configuration: EUT Only
T Mode: BDR GFSK 2488MHz 2tx
Tested By: 19019
185 ,
|
3 |
i
g % J
- I
~ I
< 85
>
J
5 Peaki Limit (dBul/m)
z 75 eoki Limi dBulJ/m)
X
- \
! 65 |
o
o
s \ Averpge Limit CdBulZm)
C 55 it { o — ] ; 2 . ;
5 T YT YT ’
L M Wy u Y
45
3 4
=} o
3K
2,441 12.2MHz/ 2.563
Frequency (GHz)
Range (6Hz) REUAB Ref/ftin Dot fvg Mode Sucep Pts  foups/lode Position Range (BHiz) REW/VEL] Ref/fiin  Det fvg Mode Sueep Pis  Hups/fode Position
2.4 2.5 M 136 Ak s uto 98 L 21 95 cn
BDR_GFSK_2488Mhz_iPA_2tx_U Unit1478.DAT jv4323 13 Apr 2823

Marker Frequency Meter Det 230300 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV, (dBuV/m)
*2.4835 62.3! Pk . -41.15 53.4 - - 74 -20.6 5 76 i
*2.4835 49.6; VAIT . -41.15 40.67 54 -13.33 - - 5 76 i
2 2.506977 64.4¢ Pk . -41.1 55.59 - - 74 -18.41 5 76 i
4 2.562001 49.24 VAIT . -40.8 40.74 54 -13.26 - - 5 76 i

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

10.1.7. LOW POWER ENHANCED DATA RATE 8PSK
MODULATION

ANT 4
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

~UL FRE Chomber B4-RDE-O 2023 Jun 30 86:56:01

Restricted Bandedge

‘s Project Number:
Config: EUT Only

Mode: BT_8PSK_2482MHz_1Tx
Tested by: 32978 NP

9;
85 | \
Peak Limit (dBulU/m) \

\
65 i)

J( \
2rono, bim it (b 2‘ p) | \ ) AT AT

55 bl o \ ‘_.. bk A

45 |

75

Horizontal - Pk (dBuU/m) 18dB/

LN
au

35

2310 T3 TMH=z/ 2441
Frequency (MHzJ

[Ronge_CHiz) REW/EU Ref/Altn  Det Avg Hode Sueep Pts  #5ups/Mode  FPosition [Ronge CHHz) REW/VEW Ref/Attn  Det Avg Mode Sueep Pts  #upa/Mode  Position
1:2318-2441 HC-3d83/3M  136/38 K- Susec(futo) 98BI MAXH 276 degs 186 cn H [2:2318-2441 HC-383/18 136/3  PERK 2ns/RB 9881 V/WRIT 276 degs I86 cu H

Low CH BE - H.TST jv4323 13 Apr 20823

Marker Frequency Meter Det 80404_ACF( Gain/Loss Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading dB) - 3mH (dB) Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 2324.367 476 VAIT 327 -37.32 42.98 54 -11.02 - - 276 186 H
2 2334.949 62.08 Pk 32.6 -37.34 57.34 - - 74 -16.66 276 186 H
1 2390 60.15 Pk 322 -37.35 55 - - 74 -19 276 186 H
3 2390 47.73 VAIT 32.2 -37.35 42.58 54 -11.42 - - 276 186 H

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

1ZKUL FRE Chamber B84-RDE-0 2823 Jun 30 B7:05:43
Restricted Bandedge
. Project Number:
Config: EUT Only
Mode: EDR_2482MHz_1Tx
Tested by: 32978 NP
185
o
- 95 it
© |
s / |
~ il
I
3 = [l
3 & IR
3 I
2 Peak Limjt CdBuU/m |
7 75 |
« |
a
I 65 /
E f {
8 2 / L
2 oAb abisba ists s esi wiaibdin. A Y "
=3
45 3
C o
35
2310 13, 1MH=z/ 2441
Frequency (MHz)
[Range (tiz) ROU/VEU Ref/Attn  Det fvg fode Sweep Pts  foups/fiode Fosition Range () RBU/UBl Ref/Atin  Det fivg fode Seeep Pts  foups/tiode Fosition
23182441 1B/ 136/ FEK - Gsec(futn)  9BEI  MAKH 340 degs 229 cn
Low CH BE - U.TST jv4323 13 Apr 2823

Marker Frequency Meter Det 80404_ACF( Gain/Loss Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading dB) - 3mH (dB) Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 2323.086 47.62 VAIT 32.7 -37.32 43 54 -1 - - 340 229 \4
2 2375.109 62.51 Pk 322 -37.36 57.35 - - 74 -16.65 340 229 \
1 2390 59.64 Pk 322 -37.35 54.49 - - 74 -19.51 340 229 \
3 2390 47.77 VAIT 32.2 -37.35 42.62 54 -11.38 - - 340 229 \4

Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2

DATE: 8/10/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| chhomber“ B2-RDE-E 2823 Jun 24 15:82:57
Restricted Baondedge
. Config: EUT Only
Mode: EDR 8PSK 2488MHz 1Tx
Tested by: 32478 XK
185
95
\
o |
s 85 i
S |
R | L Peak Limit (aBiu/m)
3
3 |
>
2
o 65
Average Limit (dBuU/m) 2
45 : - " A a :
v ¥ " W o
35
2.441 12.2MH=z/ 2.563
Frequency (GHz)
Range (&) T Ref/Atin Dol fvg odk Sueep Pts  Foups/lade Fosition  [Range D) ROUATEN Ref/Atin Dl fivg flode Seep Pls  Toups/lode Fosition
1:2.441-2.563  IHC-3B)/3M 13630 PERK - Sncec(Auto) 8080 MAXH 271 dags 36 cnl2:2.441-2.563  IMC30BI/3M 136/38 AUER Pur Aug(RMS) Becec(Auto) BOBG  IBETAVS 271 dege 326 cn H
EDR_8PSK_248@Mhz_iPA_Ant@ H Unitf478.DAT jv4323 13 Apr 2623 Rev 9.5 @1 Moy 2@23
Marker Frequency Meter Det 206807 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuVim) (dB) (dBuV/m) (dB) (Degs) (cm)
[dBuV) dBuV/m)
*2.4835 60.64 Pk 32. 39.16 53.78 - - 74 -20.22 7 326 H
*2.4835 50.1 RMS 32. 39.16 43.32 54 -10.68 - - 7 326 H
4 2.542899 50.66 RMS 32. -39.01 44.15 54 -9.85 - - 7 326 H
2 2.56200 62.87 Pk 324 -39.02 56.25 - - 74 -17.75 7 326 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

| o5 Chamber_B2-RDE-E 2023 Jun 24 15:12:87
Restricted Bandedge
- Config: EUT Only
I Made: EDR 8PSK 2488MHz 1Tx
Tested by: 32478 XK
185
95
\
~ \
g 85 |
= |
- \
~ | | Peaki Limit (dBuU/m
. s ‘ ‘
~
>
2
S 65 ‘
|[Averdge Limit (dBuU/m)
55“}“‘“‘ o NIRRT AT Y g e S
45 4.1
2 8
3’:
2.441 12.2MH=z/ 2.563
Frequency (GHz)
Ronge (6Hz) RBU/UBY Ref/Atin  Det Avg Mode Sueep Pts #5ups/Made  Position Range (6Hz) RBUABU Ref/Atin  Det Avg Mode Sueep Pis #Sups/Mode  Position
iy %3 S e o i R -l
EDR_SPSK_248BMhz_iPA_AntB_U_Linit1478.DAT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2823
Marker Frequency Meter Det 206807 ACF GainlLoss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
[dBuV) dBuV/m)
24835 60.3 Pk 32, 39.16 53.45 - - 74 2055 3% 3 v
24835 49.7 RMS 32. 39.16 12.92 52 1,08 5 - 35 3 v
2 253965 62.54 Pk 32. 39.04 6 - - 74 8 35 3 v
2 2548572 50.7 RMS 3 39.04 4417 52 983 5 - 35 3 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

ANT 3
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

| ZKCHumbar B2-RDE-E 2023 Jun 28 17:54:47
Restricted Bandedge
. Config: EUT Only
Mode: EDR BPSK 24B82Mhz 1Tx
Tested by: 32595 RT
185
9!:
~
£ 85
@
eak Limit (dBulU/m)
T 75
~
>
3
@
el 65
55 Average Limit (dBul/m)
41:'
35
2.31 13.1MH=z/ 2.441
Frequency (GHz)
Renge Criz) RELI/VEl Ref/Attn  Det fvg Hode Suezp Pts  #oups/fode Position Range Ctiz) REU/UEL Ref/Atn Det fvg Mode Sucep Pts  #ups/fode  Position
1:2.31-2.441 HC-38)/3M  136/38 PEAK - nsec(futo) 98BI MAXH 18 degs 279 en b [2:2.31-2.441 NC-3B/18 13638 PERK 12ns/REW 981 VURIT 18 degs 279 cn H
Low CH BE - H.TST jv4323 13 fApr 2023 Rev 9.5 B1 May 2823
Marker Frequency Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuVim (dBuVim (dB)
(dBuV/im ) )
)
*2.39 0. Pk 32. 0 -39.27 53.. - - 74 -20.74 0 7 H
*2.389185 . Pk 32. 0 -39.28 55. - - 74 -18.32 0 7 H
*2.39 48. VAIT 32. 0 -39.27 41, 54 -12.81 - - 0 7 H
4 *2.39 48. VAIT 32. 0 -39.27 41. 54 -12.81 0 7 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

12:(:)'wmrnba:’ 82-RDE-E 2823 Jun 28 17:45:48
Restricted Bandedge

s Config: EUT Only
Mode: EDR BPSK 24@2Mhz 1Tx
Tested by: 32595 RT

185
I
|
95) i
I
N I
I
£ 85
E |
Peak Limjt CdBuU/m) |
e 75 T
~ |
3 I
3
@ |
g 65 I
sl Average Limit (dBulym) ) 2 i ) ]
ik
45
3
o
35
2. 31 13.1MH=z/ 2441
Frequency (GHz)
Ronge C6tiz) REU/VGU Ref/ftin  Det Avg Hode Sucep Pts  fosps/tiode Fosition Ronge (Biiz) REU/UEH Ref/fiin Det Avg Hode Seeep Pts  Fups/ode FPosition
MC v 1 i} AK Ins ut 9 ¥ 3 5 cn
Low CH BE - U.TST jv4323 13 fApr 2023 Rev 9.5 B1 May 2823
Marker Frequency Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuV/m (dBuVim (dB)
(dBuV/im ) )
)
*2.39 0.78 Pk 32. 0 -39.27 53.81 - - 74 -20.19 327 35 v
* 2.360247 .94 Pk 32. 0 -39.29 55.75 - - 74 -18.25 327 35 \%
*2.39 48.22 VAIT 32. 0 -39.27 41.25 54 -12.75 - - 327 35 \%
4 *2.39 48.22 VAIT 32. 0 -39.27 41.25 54 -12.75 - - 327 35 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

| o Chomber B2-RDE-E 2023 Jun 28  18:87:02
Restricted Bandedge
- Config: EUT Only
" Mode: EDR 8PSK 248BMhz 1Tx
Tested by: 32595 RT
185

) i

|
1
|
\

18dB/

Limit (dBuld/m)

75

= e

CdBul/m)

65

Avergoe Limit €

Bul/m)

a5 J

8
< S— - o
35
2.441 12 2MHz/ 2.563
Frequency (GHzJ
Ronge Catiz) REU/VEL Ref/Attn Det Avg Hode Sueep Pts  foupa/fode Position [Range C6tiz) RW/VE Ref/Atin  Det fvg Hode Sueep Pts  foups/tode Fosition
1:2.441-2.563 NC-3dB)/3M 136/38 PEAK - usec(futa) 9081 MA Bdegs 259 cn H [2:2.441-2.563 C-36)/10 136/30  PERK - 12ns/RE 9081 IBEURIT 8 degs 259 ca H
EDR_8PSK_248BMh=_iPA_Ant! H_Unit1433.DAT jv4323 13 Apr 2823 Rev 9.5 B May 2023
Marker Frequency Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuV/m (dBuVim (dB)
(dBuVim ) )
)
*2.4835 41 Pk 32. 0 -39. 54.55 - - 74 -19.45 259 H
*2.4835 48.69 VAIT 32. 0 -39. 41.83 54 -12.17 - - 259 H
4 *2.483512 48.68 VAIT 32. 0 -39. 41.83 54 -12.17 - - 259 H
2.529548 .28 Pk 32.4 0 -39.0: 56.6 - - 74 -17.4 259 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2

DATE: 8/10/2023

VERTICAL RESULT

| ZKChumba:— B2-RDE-E 2023 Jun 28 18:14:21
Restricted Bandedge
. Config: EUT Only
Mode: EDR BPSK 248BMhz 1Tx
Tested by: 32595 RT
185
95) i
!
|
3 |
£ 85 f
[\
| Peaoki Limit (dBulU/m)
~ 75
£ |
~ |
> |
3 |
B 5 ‘\
z 6 1
I: \
- J il Averbge Limit GdBuU/m) 2 ‘ ‘
— j N " , | dcnbni "
IS
4 3 4
o o
35
2.441 12 .2MH=z/ 2.563
Frequency (GHz)
Renge Criz) RELI/VEH Ref/Attn  Det fvg Hode Suezp Pts  #oups/fode Position Range Catiz) REU/UEL Ref/Atn Det fvg Mode Sucep Pts  #Sups/fode  Position
MC v 1 i} AK In: ut 9 L 4 5 cn
EDR_8PSK_248@Mhz_iPA_Ant! U _Unit1433.0AT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2023
Marker Frequen Meter Det 206807 DCCF Gain/Los Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading ACF (dB) s (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuV) (dB/m) Reading (dBuVim (dBuVim (dB)
(dBuV/im ) )
)
1 *2.4835 .83 Pk .3 0 -39.1 4.97 - - 74 -19.03 47 25 v
3 *2.4835 48.45 VAIT .3 0 -39.1 41.59 54 -12.41 - - 47 25 \%
2 2.520587 .06 Pk .4 0 -39.0¢ 6.37 - - 74 -17.63 47 25 \%
4 2.553908 48.19 VAIT .5 0 -39.0: 41.67 54 -12.33 - - 47 25 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak d

etector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2

DATE: 8/10/2023

10.1.8. LOW POWER BASIC DATA RATE TXBF 8PSK
MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| o Chomber B2-RDE-E 2023 Jun 26 89:04:06
Restricted Bandedge
- Configuration: EUT Only
" Mode: EDR BFSK 2482MHz 2t
Tested By: 28536
185
9?
= \
s 85 \
§ /
Peak Limjt (dBuU/m) |
~ 7!: J.
S l
~
>
3
w
Z 65 ‘
|
= Averoge Limit (dBulU o
S o /e i e -
5
‘ | - - 3
35
2.31 13.1MH=z/ 2.441
Frequency (GHz)
Range (6Hz) REW/VBU Ref/Attn  Det fvg Mode Sueep Pts #5ups/Mode  Position Range (6Hz) REU/VBU Ref/Attn  Det fAvg Mode Sueep Pts #5ups/Mode  Position
1:2.31-2.441 1MC-3dB)/3M 136/30 PEAK - Auto 9881 MAXH 183 degs 118 cu H  (2:2.31-2.441 1MC-3d81/18 136/30 PERK - 2ms /R 9681 1/URIT 183 degs 118 cn H
EDR_8FSK_24@2Mhz_ iPA 2tx H Unit1433 . DAT jv4323 13 Apr 2623 Rev 9.5 @1 Moy 26823
Marker Frequency Meter Det 206807 ACF GainlLoss (dB) Corrected Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 ¥2.39 60.81 Pk 3 -39.27 53.84 74 -20.16 1 110 H
2 *2.338093 62.9 Pk A -39.32 55.68 - - 74 -18.32 1 110 H
3 239 4816 VATT 3 -39.27 4119 54 -12.81 - - 1 110 H
4 ¥2.39 4816 VATT 3 -39.27 4119 54 -12.81 1 110 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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DATE: 8/10/2023

VERTICAL RESULT

- Chomber @2-RDE-E

20823 Jun 26 08:51:14

12
Restricted Bandedge
- Configuration: EUT Only
1 Mode: EDR BFSK 24B2MHz 2tx
Tested By: 28536
185
9!:
N
2 85
=
Peak Limjt C(dBuU/m)
T 75
~
>
3
w
Z 65
= Average LEnit (dBuU/m)
5 7 5] . i wr's NI ik i G
45 T R
oo
35
2. 3T T3 TMHz/ 2. 441
Frequency (GHz)
TEEF (@Hz] T‘BWUBH‘ - Rﬁ/ﬁ%tn Ig’zratv fivg Mode Sm:&p ft; #5ups/Mode ‘Pgsithn Range (6Hz) RBu/VBL Ref/Attn  Det fvg Mode Sueep Pts #5ups/Mode  Position
EDR_BFSK_24B2Mhz_iPA_2tx_U_Unit1433 DAT jv4323 13 Apr 2823 Rev 9.5 81 May 2823
Marker Frequency Meter Det 206807 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 +2.39 60.26 Pk 3 39.27 53.29 - - 74 20.71 v
2 *2.324818 62.76 Pk K 39.32 55.54 - - 74 -18.46 v
3 2.39 481 VATT 3 39.27 4113 54 12.87 - - v
4 *2.388049 48.14 VATT 3 -39.28 41.16 54 12.84 - - v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

| o Chamber_B2-RDE-E 2023 Jun 26 ©9:27:20
Restricted Bandedge
- Configuration: EUT Only
i Mode: EDR BFSK 248BMHz 2tx
Tested By: 28536
185
9|:
~ /"
L 85 o
S // \
Peak iLimit C(dBul)/m)
275 |
~
>
3
g 65
55
45
35
2. 447 T2 2MH=/ 2.563
Frequency (GHzJ
Range Catiz) REW/UBY Ref/Atin  Det Avg Mode Sueep Pts  #oups/fode Position Range (6tiz) REU/UBU Ref/Atin  Det Avg Mode Sueep Pts  #oups/fode Position
1:2.441-2.563 1MC-3dB2/3M 136/30 PEAK - Auto SBE! MAXH 262 degs 182 cn H [2:2.441-2.563 1MC-3dB)/18 136/30 PERK - 2ns/RE 568 1/WRIT 282 degs 182 cn H
EDR_SFSK_2488Mhz_iPA_2tx _H_Unit1433.DAT jv4323 13 Apr 2023 Rev 9.5 Bi May 2823
Marker Frequency Meter Det 206807 ACF GainlLoss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
[dBuV) [dBuV/m]
1 24835 60.44 Pk 323 39.16 53.58 - - 74 2042 % 0 H
3 *2.4835 4813 | VAIT 3 -39.16 41.27 54 2.73 - - 0 H
2 2517754 62.89 Pk 4 39.11 56.18 - - 74 A7.82 0 H
4 2552078 4814 | VAIT 5 -39.04 416 54 24 - - 0 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

VERTICAL RESULT

| chhumber 02-RDE-E 20823 Jun 26 09:15:52
Restricted Bandedge
s Configuration: EUT Only
Mode: EDR BFSK 248BMHz 2tx
Tested By: 28536
185
95
~
g 85 f
= I
I
I | Peaki Limit (dBul/m)
~ 75 |
€ f I
~ I |
> .
2 |
Z 65 | \
\ Averbige Limit GdBuU/m) 2
A AR AR AR R A i e R T LS AR PATPRNRTE S
[OOSR SOOI UORE SRRSO SOOI
4 5 4
S] o
35
2.441 12 .2MH=z/ 2.563
Frequency (GHz)
Rorge (6r) REU/VB Ref/Alin  Del fvg Modk Sueep Pts  foups/fode Fosition Range (o) REU/VGH Ref/Atin  Del fvg Modk Sueep Pts  foups/fode Fosition
124412563 INC-3B)/M 1%/ PEK futo H 234 degs 145 on
EDR_8FSK_248BMhz_iPA_2tx_U _Unit1433 DAT jv4323 13 Apr 20823 Rev 9.5 @1 May 2823
Marker Frequency Meter Det 206807 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
([dBuV) [dBuV/m]
*2.4835 60.7 Pk 32. -39.16 53.84 - - 74 -20.16 4 45 \4
*2.4835 48.1 VAIT 32. -39.16 41.24 54 -12.76 - - 4 45 \4
2 2.54299 62.6 Pk 32. -39.01 56.0 - - 74 -17.91 4 45 \4
4 2.553881 48.15 VAIT 3! -39.02 41.6: 54 -12.37 - - 4 45 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

10.1.9. GFSK TXBF HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

- Chamber B2-RDE-E 2623 Mar 10 22:58:46
5}
Rodioted Emissions 3-Meters

o Configuration: EUT Only
e Mode: GFSK 24B2MHz TxBF
Tested By: 25369

18dB/
@
=

Peak Limit (dBulU/m)

s 78
~
>
@
o 66
Avg Limit CdBUU/m)
50 3
1 6
0 4 e L L q
49 _— o o
ol s o
W N Wawinh
308

Frequency (GHz)

[Range (GHz) RBI/UB Ref/Aiin  Det Avg Made
3:3-18 THC-3d80/30k  184/2 PERK -

[Range (6Hz) REL/VBY Ref/Attn Det fvg Made Sueep Pts  Sups/Mode Position
1:1-3 IHC-38)/30k  122/16  PEAK - 4Tnsec(fute) 6OBB  MAXH B-360degs H

FSK_24@2MHz T=BF ePA Unit2878.0DAT jv4323 3 Oct 2022 Rev 8.5 18 Jan 2623

HORIZONTAL

Chomber 82-RDE-E 2023 Mar 10 22:58:46

Radioted Emissions 3-Meters

Configuration: EUT Only
110 Mode: GFSK 24B2MHz TxBF
Tested By: 253693

100
90

N

S 8o

— Peak Limit (dBuU/m)

T 7@

N

>

a

s 66

Avg Limit C(dBuU/m)

n

50

0
0N

onJ)

40

30

1 I3 k]
Frequency (GHz)

[Range (6Hz) RBL/UB Ref/ftin  Det fvg Made Sueep Pts  foups/Mode Position Rerge (GHz) REW/UB Ref/Atin Det fvg Mode Sueep Pts  #5ups/Mode Position

FSK_2482MHz_T=<BF _ePA_Unit287d@.DAT jv4323 3 Oct 2822 Rev 9.5 18 Jan 2823

VERTICAL
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

RADIATED EMISSIONS

Marker Frequency Meter Det 206807 Gain/Loss Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) 3mH (dBuV/m)

1 .11060 58.57 PKFH 31.7 -39.15 51.12 74 -22.88 360 0 H
112714 44.7 VAIT 31.7 -39.15 37.25 - - 360 0 H
2 .14516 57.97 PKFH 31.7 -39.2 50.47 74 -23.53 360 0 4
.14378 44.57 VAIT 31.7 39.19 37.08 - - 360 0 4
5 .20525 60.2 PKFH 35. -44.65 51.15 74 -22.85 315 0 4
7.20543 53.63 VAIT 35. -44.65 44.58 - - 315 0 4
6 7.20581 54.78 PKFH 35. -44.64 45.74 74 -28.26 2 H
7.20529: 43.01 VAT 5. -44.65 33.96 - - £} 29 H
4 .924315 52.68 PKFH 4.7 -40.99 53.39 74 -20.61 9. 00 v
.923964 39.72 VAT 4.7 -40.99 40.43 - - 9. 00 v
3 .961345 53.77 PKFH 4.7 -40.9 54.57 74 -19.43 60 01 H
.960143 40.08 VAT 4.7 -40.92 40.86 - - 60 01 H

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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DATE: 8/10/2023

MID CHANNEL RESULTS

Frequency (GHz)

| o Chember B2-RDE-E 2023 Mor 18 23:53:30
Radioted Emissions 3-Meters
_ Configuration: EUT Only
18 Mode: GFSK 2441MHz TxBF
Tested By: 25369
180
98
<
2 ao
2 Peak Limit (dBuU/m)
2 78
N
>
@
s 66
Avg Limit (dBuU/m)
50 .
- g M
48 o s M
e
Ao bt bk Y
e el
30
1 0 3
Frequency (GHz)
Range (6Hz) RBU/UBY Ref/fttn  Det fivg Mode P Pis #5ups/Mode  Position Range (BHz) RBU/VBL Ref/ftin  Det fvg Mode Suesp Pts $Sups/Mode  Position
1-3 1HC-3dB)/3Bk  122/16 PEAK - 4 (Auto) 6OER MAXH B-360degs H 13:3-18 1HC-3dB)/ 30k 84/2 PERK - 35Bnsec(futo) 18888  MAXH B-368degs H
FSK_2441MHz _T=BF ePA Unit287@.DAT jv4323 3 Oct 2822 Rev 9.5 18 Jan 2823
| opChamber B2-RDE-E 2023 Mor 18 23:53:30
Roadiated Emissions 3-Meters
Configuration: EUT Dnly
e Mode: GFSK 2441MHz TxBF
Tested By: 25369
100
90
N
S 8o
= Peok Limit C(dBulU/m)
T 78
£
>
a
S 66
Avg Limit C(dBuU/m)
50
2 )}
5 2
40
30
1 0 ]

[Renge (6Hz) RBL/UB Ref/Atin  Det fvg Made

Pts  fups/Mode Position

Rerge (GHz) REW/UB Ref/Bttn Det fvg Mode Sueep

Pts

Foupsliode FPosition

FSK_2441MHz_T<BF_=PA_Unit2878.DAT jv4323

3 Oct 2022 Rev 8.5

18 Jan 2823

VERTICAL
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

RADIATED EMISSIONS

Marker Frequency Meter Det 206807 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m;

1 * 2.368956 58.05 PKFH 322 -39.31 50.94 - - 74 -23.06 360 199 H
*2.369913 44.78 VAIT 322 -39.32 37.66 54 -16.34 - - 360 199 H

3 *17.911874 52.01 PKFH 416 -39.35 54.26 - - 74 -19.74 360 101 H
*17.911501 38.29 VAIT 416 -39.35 40.54 54 -13.46 - - 360 101 H

6 *7.323351 57.65 PKFH 35.6 -45.03 48.22 - - 74 -25.78 1 281 H
*7.322957 48.49 VAIT 35.6 -45.02 39.07 54 -14.93 - - 1 281 H

4 *17.879913 53.01 PKFH 416 -39.35 55.26 - - 74 -18.74 1 101 \4
* 17.880247 38.65 VAIT 416 -39.35 40.9 54 -13.1 - - 1 101 \4

5 *7.322329 58.48 PKFH 35.6 -45.01 49.07 - - 74 -24.93 334 202 Vv
*7.322972 51.09 VAIT 35.6 -45.02 41.67 54 -12.33 - - 334 202 \4

2 2.069187 58.23 PKFH 316 -39.1 50.73 - - 74 -23.27 360 199 \4
2.066807 44.71 VAIT 316 -39.13 37.18 - - - - 360 199 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 138 of 156

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 14523778-E1V2

DATE: 8/10/2023

HIGH CHANNEL RESULTS

Chomber B2-RDE-E
126,

2023 Mar 13 13:57:21

Radioted Emissions 3-Meters
Configuration: EUT Dnly

118 Mode: GFSK 2488 TxBF
Tested By: 26541
100
90
~
3 8@
[\]

Peak Limit (dBulU/m)

70

60

(dBulU/m)

Avg Limit (dBulU/m)

50
» 2 W
48 . B ? sl A
Rhoanbrari 54 ! o e
Y " o L
N
30

1
Frequency (GHz)

18

INC-3dB)/30k 18472 PEAK

[Range (GHz) REW/UBU Ref/Atin  Det fvg Mode Sueep Pts  #Sups/Mode Position
11153 MC-38)/30k  122/16  PERK - 4Tnsec(Auto) 6ABB  MAXH B-360degs H

[Range (GHz) RBII/UB Ref/Atin  Det Avg Mode
3:3-18 -

Seeep

Slnsec(futa)

Pts  Supafliode Position
18880 MAXH 6-360degs H

FCC Parti5C 2.4GH=z RSE.TST jv4323 3 Oct 2822 Rev 9.5 18 Jon 2823

HORIZONTAL

Chamber @2-RDE-E

2023 Mar 13 13:57:21

Configuration: EUT Only
118 Mode: GFSK 2488 TxBF
Tested By: 26541

Radioted Emissions 3-Meters

180
98
N
2 88
= Peck Limit (dBuU/m)
T 78
~
>
@
T 6B

Avg Limit (dBulU/m)

[Range (6Hz) RBL/UB Ref/Atin  Det fvg Made Sueep Pts  toups/Mode Position

50
5 5
40 AT 0 " Lkt iR,
4
o
36
1 18 18
Frequency (GHz)
Ronge (GHz) REU/UBII Ref/ftin  Det fivg Hode Seeep Pts  Foupsilode FPosition

FCC Part15C 2.4GH=z RSE.TST jv4323 3 Oct 2022 Rev 9.5 18 Jun 2023

VERTICAL
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

RADIATED EMISSIONS

Marker Frequency Meter Det 206807 Gain/Loss Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) 3mH (dBuV/m) (dBuV/m) (dB)
1 * 4.924809 55.29 PKFH 33.9 -46.95 42.24 - - 74 -31.76 51 331 H
*4.928261 41.67 VAIT 33.9 -47.04 28.53 54 -25.47 - - 51 331 H
2 *7.439212 56.75 PKFH 356 -45.52 46.83 - - 74 -27.17 331 126 H
*7.439922 46.03 VAIT 356 -45.48 36.15 54 -17.85 - - 331 126 H
3 *12.12378 53.64 PKFH 38.9 -42.39 50.15 - - 74 -23.85 5 317 H
*12.126075 40.34 VAIT 38.9 -42.59 36.65 54 -17.35 - - 5 317 H
4 *4.951281 55.53 PKFH 33.9 -47.16 42.27 - - 74 -31.73 246 312 \4
* 4.953535 4212 VAIT 33.9 -47.18 28.84 54 -25.16 - - 246 312 Vv
5 *7.439643 56.93 PKFH 356 -45.5 47.03 - - 74 -26.97 329 101 \4
*7.439994 46.42 VAIT 356 -45.48 36.54 54 -17.46 - - 329 101 Vv
6 *12.354113 52.55 PKFH 38.9 -42.29 49.16 - - 74 -24.84 244 119 \4
*12.356817 39.03 VAIT 38.9 -42.28 35.65 54 -18.35 - - 244 119 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2

DATE: 8/10/2023

10.1.10

LOW CHANNEL RESULTS

8PSK TXBF HARMONICS AND SPURIOUS EMISSIONS

- Chamber B2-RDE-E
4]

2023 Mar 13

15:21:19

Radioted Emissions 3-Meters

Configuration: EUT Only

e Mode: BPSK 2482 TxBF
Tested By: 26541
188
98
N
% 88
= Peak Limit (dBuU/m)
2 70
~
>
3
T 60
- Avg Limit (dBuU/m)
50
48 i, b .)'M'JW g N ‘AWEM“H,M
M Ry 1 . o ik
Wml e 4 Mgy e
38
1 18 18
Frequency (GHz)
Renge (@) REU/VEU Ref/Attn Dot Avg Mode Sueep Pta  Foups/Mode tion [Range (Ghe) REU/VBU Ref/Atin  Det fvg Mode Suep Pts  #5ups/Mode
1:1-3 HC-3dB)/3Bk  122/16 PEAK - 4Tnzec(Auto) 6EER MAXH 8-368degs H 3:3-18 1HC-3dB)/38k 18472 PERK - 35Bnzec(futo) 18888  MAXH -
FCC Part!15C 2.4GH=z RSE.TST jv4323 3 Oct 2822 Rev 9.5 18 Joun 2823
| opChember B2-RDE-E 2023 Mor 13 15:21:19
8
Rodioted Emissions 3-Meters
Configuration: EUT Dnly
118 Mode: BPSK 2482 TxBF
Tested By: 26541
100
98
~
% 88
e Peok Limit (dBuU/m)
2 7B
N
>
J
% 60
- fivg Limit C(dBuU/m)
50
2 6
48 fr W i S |
4
(w}
30
1 0 ]
Frequency (GHz>
Range (GHz) RBUI/UBW Ref/fitin  Det fivg Mode Sueep. Pts H5ups/Mode  Position Range (BHz) RBU/VBY Ref/fttn  Det fivg Mode Sweep. Pis $Sups/Mode  Position
FCC Parti15C 2.4GHz RSE.TST jv4323 3 Oct 2822 Rev 5.5 18 Jon 2823
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

RADIATED EMISSIONS

Marker Frequency Meter Det 206807 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m;

1 *4.858377 55.11 PKFH 33.9 -46.76 42.25 - - 74 -31.75 134 276 H
*4.855722 42.24 VAIT 33.9 -46.81 29.33 54 -24.67 - - 134 276 H

3 * 11.815654 51.42 PKFH 38.6 -42.4 47.62 - - 74 -26.38 118 203 H
* 11.815507 38.25 VAIT 38.6 -42.39 34.46 54 -19.54 - - 118 203 H

4 *4.888173 55.31 PKFH 33.9 -46.93 42.28 - - 74 -31.72 103 105 \4
*4.890084 42.17 VAIT 33.9 -46.99 29.08 54 -24.92 - - 103 105 \4

6 *12.011025 52.95 PKFH 38.8 -42.43 49.32 - - 74 -24.68 271 215 \4
*12.012202 39.73 VAIT 38.8 -42.42 36.11 54 -17.89 - - 271 215 \4

2 7.206014 57.53 PKFH 35.6 -44.63 48.5 - - 74 -25.5 336 102 H
7.206071 46.36 VAIT 35.6 -44.63 37.33 - - - - 336 102 H

5 7.206074 44.33 VAIT 35.6 -44.63 353 - - - - 349 176 Vv
7.206309 56.61 PKFH 35.6 -44.62 47.59 - - 74 -26.41 349 176 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2

DATE: 8/10/2023

MID CHANNEL RESULTS

! chhumbar @2-RDE-E 2023 Mor 13 18:14:26
Radioted Emissions 3-Meters
Configuration: EUT Only
e Mode: BPSK 2441MHz TxBF
Tested By: 25369
100
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~N
S 8@
E Peok Limit (dBuU/m)
= 78
~
>
@
o 66
Avg Limit (dBulU/m)
50
& 4 M
48 " P 3 L LY
Pt JPRYR e ARE M
L L 3 s hdron AR i
e
34
1 ] 18
Frequency (GHz)
Rarge (Gi0) REU/UBU Ref /At Dot fvg Pode Socer te Foupa/Mode Pooition Rangs G0 REU/BU Ref/ftin Dot _fvg Fode ) Pte  Foupelfode Position
1:1°3 NC-3B)/38k 122/16  PERK ATusec(Auto) 6088 MAXH 8-360degs H 3:3718 NC-3)/38k 1842 PERK IBlncec(futo) 18088 MAXH 8-368degs |
FCC Part!15C 2.4GH=z RSE.TST jv4323 3 Oct 2022 Rev 9.5 18 Jon 2823
| ZBChumber @2-RDE-E 2023 Mor 13 18:14:26
Radioted Emissions 3-Meters
Configuration: EUT Dnly
e Mode: BPSK 2441MHz TxBF
Tested By: 253693
186
90
~
T 80
E Peak Limit (dBuU/m)
2 70
~
>
@
T 6O
Avg Limit (dBulU/m)
50
2
o) 5 6
40 = £
30
1 18 18
Frequency (GHz)
Range () REU/UBl Ref /At DetAvg Pode Seep Fis  Foupa/fode Position [Fange ) I Ref/ftin Dot fvg Hode Sucer Pta  Foupslode Fosition

FCC PartiSC 2.4GH=z RSE.TST jv4323

3 Oct 2022 Rev 9.5 18 Jan 2823

VERTICAL

Page 143 of 156

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 14523778-E1V2 DATE: 8/10/2023

RADIATED EMISSIONS

Marker Frequency Meter Det 206807 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) dBuV/m)

3 *7.323077 57.7 PKFH 35.6 -45.02 48.28 - - 74 -25.72 342 118 H
*7.322989 47.23 VAT 35.6 -45.02 37.81 54 -16.19 - - 342 118 H

5 *7.323525 55.68 PKFH 35.6 -45.03 46.25 - - 74 -27.75 313 180 \4
*7.322381 43.84 VAT 35.6 -45.01 34.43 54 -19.57 - - 313 180 Vv

2 2.038421 44.72 VAT 31.4 -39.11 37.01 - - - - 0 101 \4
2.04008 57.83 PKFH 314 -39.09 50.14 - - 74 -23.86 0 101 Vv

1 2.075615 44.89 VAT 31.6 -39.12 37.37 - - - - 0 101 H
2.075651 58.43 PKFH 31.6 -39.12 50.91 - - 74 -23.09 0 101 H

4 10.147695 56.01 PKFH 375 -45.32 48.19 - - 74 -25.81 342 118 H
10.147856 42.33 VAT 37.5 -45.32 34.51 - - - - 342 118 H

6 10.426309 40.02 VAT 37.6 -43.53 34.09 - - - - 313 180 Vv
10.427229 53.17 PKFH 37.6 -43.49 47.28 - - 74 -26.72 313 180 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

HIGH CHANNEL RESULTS

Chomber @2-RDE-E 2823 Mar 13 19:83:14

Radioted Emissions 3-Meters

Configuration: EUT Only
e Mode: BPSK 248BMHz TxBF
Tested By: 25369

18dB/
@
=

Peak Limit (dBuU/m) [

78 |

60

(dBulU/m3

Avg Limit (dBulU/m)

508
1 4
- " 3
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e o
P A A Wi e L
38
1 18 18
Frequency (GHz)
Ronge (GH2) REM/UBI Ref/Aitn Dot fvg fode Seep Pts  ¥oups/tode FPosition Ronge o) RE/B Ref/Atin Dot fivg Modk Suoep Pte  ¥ups/fods Position
11173 NC-3B)/38k 122/16  PERK ATusec(Auto) 6088 MAXH 8-360degs H 3:3718 HC-38)/38k 18472 PERK linsec(huto) 19888 NAKH 6-360degs |
FCC Part!15C 2.4GH=z RSE.TST jv4323 3 Oct 2022 Rev 9.5 18 Jon 2823
| ZBChumber @2-RDE-E 2023 Mor 13 19:83:14
Radioted Emissions 3-Meters
Configuration: EUT Dnly
e Mode: BPSK 248@MHz TxBF
Tested By: 253693
188
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~
T 80
E Peak Limit (dBuU/m)
2 78
~
>
@
T 6O
Avg Limit (dBulU/m)
58
2 5
Q 6 Q
40 L A NN
38
1 18 18
Frequency (GHz)
Ronge (GH2) REW/UB Ref/Attn Dot fvg Mode Sveep Pte  fSups/Mode Position Ronge (o) RE/B Ref/Atin Dot fivg Mode Sueep Pte  ¥Sups/Mode Position

FCC Parti5C 2.4GH=z RSE.TST jv4323 3 Oct 2022 Rev 9.5 18 Jon 2023

VERTICAL
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

Radiated Emissions

Marker Frequency Meter Det 206807 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m;

3 *11.048147 52.78 PKFH 37.9 -40.96 49.72 - - 74 -24.28 360 101 H
* 11.051575 39.07 VAIT 37.9 -40.88 36.09 54 -17.91 - - 360 101 H

1 2.407631 58.55 PKFH 323 -39.28 51.57 - - 74 -22.43 360 101 H
2.408883 44.88 VAIT 323 -39.28 379 - - 360 101 H

2 2.426267 44.87 VAIT 324 -39.26 38.01 - - - - 360 101 \4
2.426367 58.26 PKFH 324 -39.26 514 - - 74 -22.6 360 101 \4

5 10.375635 54.1 PKFH 37.6 -43.93 47.77 - - 74 -26.23 360 101 \4
10.377945 40.91 VAIT 37.6 -43.98 34.53 - - - - 360 101 \4

4 14.635421 40.63 VAIT 39.6 -42.54 37.69 - - - - 360 101 H
14.636276 53.77 PKFH 39.6 -42.54 50.83 - - 74 -23.17 360 101 H

6 15.073763 39.53 VAIT 39.8 -41.62 37.71 - - - - 360 101 Vv
15.075555 52.69 PKFH 39.8 -41.55 50.94 - - 74 -23.06 360 101 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 146 of 156

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 14523778-E1V2 DATE: 8/10/2023

10.2. WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

= Chamber B2-RDE-D 2823 Mar 23 11:15:25
Radiated Emissions - 3 Meters

- Config: EUT + Charger
8 Made: BT Uorst Case
Tested by: 28867 CN

9
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65

18dB/
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=
4 QPR T T
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ivrap] ]

35 5

B A [
TN ANt VY

(dBuU/m3 Horizontal

30 ElE] 1868
Frequency (MHz)

[Range_citiz) RBU/UB Ref/Atin  Det Avg Mode Sueep Pts  #5ups/Mode Fosition
520 126(-6d8)/ 1N §7/18 PERK - 178ns/MHz 4888 MAXH -360degs H

Ronge CMiz) RBW/UB Ref/Atin  Det Avg Mode Sueep Pts  #ups/Mode Fosition
3:20- 1008 128k(-6d8)/1M §7/18 PERK - 8A0ns/MHz  BAEA  MAXH 6-360degs H

FCC Part!5C 38-188BMH=. TST 19172 25 Jon 2823 Rev 9.5 18 Jan 2823

HORIZONTAL

gqchambeh 82-RDE-D 2823 Mor 23 11:15:25
Radiated Emissions - 3 Meters
g5 Config: EUT + Charger
Mode: BT Worst Cose
Tested by: 28867 CN
75
s 65
o
IS]
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0
; 45 f
© PR CHEot i) i
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LYFRa / Mo v |
5 o Wik oy ‘ it
=
30 [iElE] 10608
Frequency (MHz)
Ronge CiHz) REW/UB Ref/Atin Dt fvg fode Suesp Pts  #oups/Mods Fosition Ronge CHFiz) REU/UB Ref/Attn  Det Avg Hode Sueep Pts  #oups/fods Fosition
2:35-200 12668/ IM 97/18  PER Be/Miz 4008 MAXH 6-360dege 268- 1600 2k(-6dB/IN S8 FER G/ B3BD  HAKH 8-360degs U
FCC Part15C 38-1B@BMHz . TST 19172 25 Jan 2823 Rev 9.5 18 Jan 2823

VERTICAL
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

Below 1GHz Data

Marker Frequency Meter Det 80508 ACF Cbl/Amp Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 36.2916 33.32 Pk 22.5 -30.6 25.22 40 -14.78 0-360 299 H
2 36.3767 39.81 Pk 22.4 -30.7 31.51 40 -8.49 0-360 98 Vv
36.3684 34.14 Qp 22.4 -30.7 25.84 40 -14.16 0 101 \
3 83.5214 46.37 Pk 13.2 -30.2 29.37 40 -10.63 0-360 199 H
4 83.5214 47.27 Pk 13.2 -30.2 30.27 40 -9.73 0-360 98 \
83.6478 40.55 Qp 13.2 -30.2 23.55 40 -16.45 0 101 Vv
5 193.412 43.79 Pk 18 -29.8 31.99 43.52 -11.53 0-360 99 H
6 193.54 38.69 Pk 18 -29.8 26.89 43.52 -16.63 0-360 98 \

Pk - Peak detector
Qp - Quasi-Peak detector
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10.3. WORST CASE 18-26 GHZ

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

| 1,:FRE Chamber B5-RDE-E 2023 Maor 24 23.52.51

RF Emissions 3 meter
= Config: EUT Only

18 Mode: BT Worst Cose
Tested By: 24943 MA

g5

85

75 Peak Limit (dBulU/m)

65

Average Limit dBuU/m

55

45

Horizontal (dBuVolts) 18dB/

WWWWWWMWWMWWWWWW

35

25

18 26.5
Frequency (GHz)

[Range (GHz) RBU/UBU Ref/fttn Det fvg Mode Sueep Pts  #Sups/fode Position

[Ronge C6Hz) RBU/UBU Ref/ftin Det vy Mode
PEAK -

Sueep Pte  #ups/Made FPosition
1:18-26.5 M-3R/ 1Ba2 Jnsec(futo) 1801 MAYH 8-36Bdegs H

18-26.5GHz Test 3-meter.TST jv4323 8 Mar 20823

HORIZONTAL

1“:FRE Chamber B5-RDE-E 2023 Mor 24 23:52:51
RF Emissions 3 meter
= Config: EUT Only
e Mode: BT Waret Cose
Tested By: 24943 MA
91:
e
o
=
- - Peak Limit (dBulU/m>
o7
>z
3
5 65
@
o
Avera Limit dBulU/m
- 55 2
L
5
C
L 45 Pl 5 6
Q |
3’:
25
18 26.5
Frequency (GHz)
Range (62) REW/UB Ref/Atin Dot Avg Mode Sueep Pt Foups/Mads Fosition  |Range (Gz) RE/UB Ref/Atin  Det fvg Mode Gueep Pl #oups/tlode Fosition
18-26.5 1-3cB)/3M 18472 PERK -~ HnsecChuto) 180R1  MAKH B-360degs U
18-26.56Hz Test 3-meter.TST jv4323 9 Mar 26823

VERTICAL
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REPORT NO: 14523778-E1V2

DATE: 8/10/2023

18 - 26GHz DATA
Marker Frequency Meter Det Horn amp/cbl CBL/SW Correct Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) ITCH ed Limit Margin (Degs) (cm)
(dBuV) (dB/m) Reading (dBuV/im (dB)
(dBuVol )
ts)
1 *18.754611 58.68 Pk 321 -62.4 13.1 41.48 74 -32.52 0-360 101 H
2 * 22.442665 56.57 Pk 33.1 -62.1 14.3 41.87 74 -32.13 0-360 101 H
4 *19.55361 57.82 Pk 324 -61.9 13.4 41.72 74 -32.28 0-360 200 \
5 * 22.598498 57.11 Pk 33 -61.8 14.4 42.71 74 -31.29 0-360 101 \
3 26.192107 54.94 Pk 33.8 -61.3 15.7 43.14 74 -30.86 0-360 199 H
6 26.369663 54.06 Pk 34 -61.2 15.6 42.46 74 -31.54 0-360 101 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 14523778-E1V2 DATE: 8/10/2023

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
.. Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasipeak 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.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.
Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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111. AC Power Line With AC/DC Adapter
LINE 1 RESULTS

12mUL Fremont, CA CE Room 2623 Mar 28 B9:58:45
4]
Conducted RFI Uoltage

186 EUT Config: EUT + Chorger
Test Uolt/Freq: 12BU/6BHz

Mode: BT Worst Case

Test By: 12491 GM

9z
78
~
w
el ECC P = | B OP
¥ 64
— 1 P A C
3 CC Pbrt} 15 Class B Avg
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: 2 \/\/&\ 5 7
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E A Noe P
22 A BB e J WA e
J N\ \ \ 7/ ‘ N\ R ’ U syiannty Do — o .
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f e
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.15 1 18 36
Frequency (MHz)
Ronge (MHz) REBW Ref/fittn  Det Avg Mode Sueep Pts #Sups/Mode  Lobel Range (MHz) REH Ref/Attn  Det fivg Hode Sweep Pts #Sups/Mode  Lobel
1:.15-38 9k(-6aB) 82/18 0p/Ca 15/2. 25Ktz 13.3k  1/WRIT Line-L1
FCCI5 CE Class B 158kHz-38MHz Stepping LISN 175765.TST vm4441@ 17 Feb 2822 Rev 9.5 83 Jan 2823
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det L1_LISN.csv C1&C3 207996 Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading dB cable path Limiter with Reading Class B QP (dB) Class B Avg argin
(dBuVv) loss dB short cabl dBuv dBuvV dBuv (dB)
dB
2 1703 31.43 Ca 0 0 9.4 40.83 - - 54.95 -14.12
4 .2558 2414 Ca 0 0 9.3 33.44 - - 51.57 -18.13
6 3413 16.63 Ca 0 A 9.3 26.03 - - 49.17 -23.14
8 4245 13.79 Ca 0 A 9.3 23.19 - - 47.36 -24.17
10 .5055 12.05 Ca 0 A 9.3 21.45 - - 46 -24.55
12 4.4993 9.61 Ca 0 A 9.3 19.01 - - 46 -26.99
14 28.545 -4.22 Ca .3 .3 9.4 5.78 - - 50 -44.22
1 .168 46.31 Qp 0 0 9.4 55.71 65.06 -9.35 - -
3 .2535 40.5 Qp 0 0 9.3 49.8 61.64 -11.84 - -
5 .3368 34.34 Qp 0 0 9.3 43.64 59.28 -15.64 - -
7 4223 30.31 Qp 0 A 9.3 39.71 57.4 -17.69 - -
9 .5055 29.67 Qp 0 A 9.3 39.07 56 -16.93 - -
1 4.4993 23 Qp 0 A 9.3 324 56 -23.6 - -
13 28.545 1.8 Qp .3 .3 9.4 11.8 60 -48.2 - -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS

| 2QLJL Fremont, CA CE Room 2623 Maor 28 B9:58:45
Conducted RFI Uoltage
o6 EUT Config: EUT + Charger
Test Uolt/Freq: 12BU/6BHz
Mode: BT Worst Cose
Test By: 12491 GM
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Frequency (MHz)
Ronge (MHz) RBW Ref/fittn  Det Avg Mode Sueep Pts #5ups/Mode  Lobel Range: [‘M‘Hl) R\\B“ . Fei{ﬁttn D‘e‘t fivg Mode , Suee“;‘:‘ Pts " 'S‘W‘}]Hi/"ﬂde Lnbe‘\
FCCI5 CE Class B 158kHz-38MHz Stepping LISN 175765.TST vm4441@ 17 Feb 2822 Rev 9.5 83 Jan 2823
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det L2_LISN C2&C3 207996 Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading dB cable path Limiter with Reading Class B QP (dB) Class B Avg argin
(dBuV) loss dB short cabl dBuv dBuv dBuv (dB)
dB
16 1703 31.15 Ca 0 0 9.4 40.55 - - 54.95 -14.4
18 .2558 23.78 Ca 0 0 9.3 33.08 - - 51.57 -18.49
20 .3401 16.22 Ca 0 0 9.3 25.52 - - 49.2 -23.68
22 4234 13.09 Ca 0 A 9.3 22.49 - - 47.38 -24.89
24 .5055 11.89 Ca 0 A 9.3 21.29 - - 46 -24.71
26 4.4723 9.1 Ca 0 A 9.3 18.5 - - 46 -27.5
28 29.7375 2.99 Ca 3 3 9.4 12.99 - - 50 -37.01
15 .168 45.83 Qp 0 0 9.4 55.23 65.06 -9.83 - -
17 .2535 40.13 Qp 0 0 9.3 49.43 61.64 -12.21 - -
19 .3368 33.92 Qp 0 0 9.3 43.22 59.28 -16.06 - -
21 4223 29.79 Qp 0 A 9.3 39.19 57.4 -18.21 - -
23 .5055 29.48 Qp 0 A 9.3 38.88 56 -17.12 - -
25 4.47 23.33 Qp 0 A 9.3 32.73 56 -23.27 - -
27 29.7375 9.11 Qp 3 3 9.4 19.11 60 -40.89 - -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 14523778-E1V2

DATE: 8/10/2023

11.2.

AC Power Line With Laptop

LINE 1 RESULTS

1

20

~UL Fremont, CA CE Room

2823 Mar 29 08:44:082

Conducted RFI Uoltage
EUT Config: EUT + Host

186 Test Uolt/Freq: 1208U/6BHz
Mode: BT Worst Case
Test By: 12491 GM
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Frequency (MHz)
[Range CHiz) RBW Ref/Attn Dt fvg Hode Sueep s #ups/fode  Lobel [Range CHHiz) REU Ref/Attn  Det Avg Hode Sueep Pts  #ups/fode Lobel
1:.15-; k(-6 82/18 Op/Co 15/2. 25kHz. 133k 1/WRIT Line-L1
FCCI5 CE Class B 15BkHz-38MHz Stepping LISN 175765.TST vm44418 17 Feb 2822 Rev 9.5 B9 Jun 2023
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det L1_LISN.csv C1&C3 207996 Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading dB cable path Limiter with Reading Class B QP (dB) Class B Avg argin
(dBuv) loss dB short cabl dBuv dBuv dBuV (dB)
dB
2 .1905 20.01 Ca 0 0 9.4 29.41 - - 54.01 -24.6
4 .2535 12.75 Ca 0 0 9.3 22.05 - - 51.64 -29.59
6 .3165 9.74 Ca 0 0 9.3 19.04 - - 49.8 -30.76
8 .3795 7.73 Ca 0 A 9.3 1713 - - 48.29 -31.16
10 4425 5.21 Ca 0 A 9.3 14.61 - - 47.01 -324
12 .7553 9.48 Ca 0 A 9.3 18.88 - - 46 -27.12
14 6.2093 15.8 Ca 0 A 9.3 25.2 - - 50 -24.8
16 13.56 -1.71 Ca A 2 9.3 7.89 - - 50 -42.11
18 25.0845 10.29 Ca 2 .3 9.4 20.19 - - 50 -29.81
1 1703 42.71 Qp 0 0 9.4 52.11 64.95 -12.84 - -
3 .2288 36.65 Qp 0 0 9.3 45.95 62.49 -16.54 - -
5 294 31.74 Qp 0 0 9.3 41.04 60.41 -19.37 - -
7 .3638 28.22 Qp 0 0 9.3 37.52 58.64 -21.12 - -
9 42 25.87 Qp 0 A 9.3 35.27 57.45 -22.18 - -
1 7395 20.44 Qp 0 A 9.3 29.84 56 -26.16 - -
13 6.2295 24.05 Qp 0 A 9.3 33.45 60 -26.55 - -
15 13.56 714 Qp A 2 9.3 16.74 60 -43.26 - -
17 25.0845 16.29 Qp 2 3 9.4 26.19 60 -33.81 - -
Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS

12@UL Fremont, CA CE Room 2823 Mor 29 B8:44:82
Conducted RFI Uoltage
EUT Config: EUT + Host
1eg Test Uolt/Freq: 12BU/6BHz
Mode: BT Worst Case
Test By: 12491 GM
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Frequency (MHz)
Renge CHHz) REW Ref/fttn  Det Avg Mode Suesp Pts #Sups/Mode  Lobel [Range (:4H1) ??‘BM . RzF{ﬁtm Det fivg Hode . S-ee“;‘:‘ Pts " 1§wﬁ‘5/rnde Lube‘\
FCCI5 CE Class B 15BkHz-38MHz Stepping LISN 175765.TST vm44418 17 Feb 2022 Rev 9.5 B9 Jan 2023
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det L2_LISN C2&C3 207996 Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading dB cable path Limiter with Reading Class B QP (dB) Class B Avg argin
(dBuVv) loss dB short cabl dBuv dBuvV dBuv (dB)
dB
20 .1905 18.44 Ca 0 0 9.4 27.84 - - 54.01 -26.17
22 .2535 11.59 Ca 0 0 9.3 20.89 - - 51.64 -30.75
24 .3165 7.67 Ca 0 0 9.3 16.97 - - 49.8 -32.83
26 3795 5.562 Ca 0 A 9.3 14.92 - - 48.29 -33.37
28 4425 2.95 Ca 0 A 9.3 12.35 - - 47.01 -34.66
30 .8228 6.46 Ca 0 A 9.3 15.86 - - 46 -30.14
32 6.2903 15.53 Ca 0 A 9.3 24.93 - - 50 -25.07
34 13.56 -1.27 Ca A 2 9.3 8.33 - - 50 -41.67
36 25.0845 12.39 Ca 2 3 9.4 22.29 - - 50 -27.71
19 .1523 44.39 Qp 0 0 9.4 53.79 65.88 -12.09 - -
21 .2175 37.49 Qp 0 0 9.3 46.79 62.91 -16.12 - -
23 .2783 32.55 Qp 0 0 9.3 41.85 60.87 -19.02 - -
25 .348 28.5 Qp 0 0 9.3 37.8 59.01 -21.21 - -
27 4166 25.38 Qp 0 A 9.3 34.78 57.52 -22.74 - -
29 .8025 19.01 Qp 0 A 9.3 28.41 56 -27.59 - -
31 6.2925 23.77 Qp 0 A 9.3 33.17 60 -26.83 - -
33 13.56 8.75 Qp A 2 9.3 18.35 60 -41.65 - -
35 25.0845 17.93 Qp 2 .3 9.4 27.83 60 -32.17 - -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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12. SETUP PHOTOS

Please refer to 14523778-EP1V1 for setup photos

END OF TEST REPORT
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