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ANT 3 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agilent Spectrum Analyzer - AP2021.8.27,19336,Cond F g pe Ana AP 8
L RF S0 DC SENSE:INT] ALIGN AUTO 09:40:084M 24,2023 [ _ | L RF SO 0C SENSE:INT| ALIGNAUTO 09:41:15 AM Jul 24, 2023
[Center Freq 2.400000000 GHz ] #Avg Type: RMS TRAC 56 Frequency ICenter Freq 2.483500000 GHz ] #Avg Type: RMS TRACE[T 5 5 & Frequency
PNO: Wide —— 17ig: ‘Avg|Hold: 1001100 i PNO: Wide == Trig: Free Run ‘AvglHold: 1001100 e
IFGainLow  #Atten: 40 dB oerP IFGaim:Low  #Atten: 40 dB oerfP
et Omect 1248 Mkr1 2.404 875 GHZ AutoTune et Omeet 125 MKr1 2.479 180 GHZ AutoTune
[ggBicv_Ref 31.00 dBm 18.171 dBm| 10 geidiv__Ref 31.00 dBm 18.177 dBm)
210 ’ T CenterFreq 20 . CenterFreq
1 2.400000000 GHz| " 2.483500000 GHz|
0 1m
StartFreq| o StartFreq|
2.392500000 GHz| o 2476000000 GHz
u )
ool } ¢ §
90 Stop Freq| " Stop Freq|
- 2407500000 GHz| . 2.491000000 GHz|
Center 2.400000 GHz Span 15.00 MHz CFsStep Center 2.483500 GHz Span 15.00 MHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)|| 1500000 Wiz #Res BW 100 KHz #VBW 300 KHz Sweep 1.467 ms (1001 pts)|| 1500000 Witz
T T oo Troconon] oconvoe Pl e Man T T oo oo ocorv: Pl e Man)
2404 875 GHz 18.171 dBm 2.479 180 GHz 18177 dBm
2.400 000 GHz 39.012 dBm 2.490 896 GHz -36.217 dBm
2399670 GHz -36.843 dBm Freq Offset| 2483500 GHz 39.290 dBm Freq Offset|
0 Hz| 0 Hz|
5 < ==
erarus so e

Page 67 of 149

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: 14523772-E1V2 DATE: 8/23/2023

9.8.5. LOW POWER BASIC DATA RATE GFSK MODULATION

ANT 4 SPURIOUS EMISSIONS, NON-HOPPING
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ANT 4 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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ANT 3 SPURIOUS EMISSIONS, NON-HOPPING
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ANT 3 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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9.8.6. LOW POWER BASIC DATA RATE TXBF GFSK MODULATION

Note: Test procedure on beamforming mode is same as BT basic and EDR mode
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e 2.476000000 GHz| “ 30.000000 MHz|
20 ‘ o : 20 )
5 R P P {0 :
. Stop Freq . Stop Freq|
B 2.491000000 GHz| 26.000000000 GHz
500 600
A
Center 2.483500 GHz Span 15.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts), 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
. = lAuto Man Auto Man|
2.479 960 GHz 7.221 dBm N 2.480 0 GHz 5.038 dBm
2490265GHz  -38.076 dBm 2 N 49600GHz 39613 dBm
2483500 GHz -39.362dBm FreqOffset 3N 440 0 GHz 40606 dBm FreqOffset
0 He -5 N 254838GHz  31.471dBm OHz|
E H £
7
Scale Type 8 Scale Type|
9
. 10 .
 |toe Lin| h _|tos Lin|
s status s satus
HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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ANT 3 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE

Agilent Spectrum Analyzer - AP2022.8.16,27979,Cond D2 Agilent Spectrum Analyzer - AP2022.8.16,27979,Cond D2
C o ALIGNAUTO | 03:22:40 PM 125, 2023 L R |50 DC SENSEINT] ALIGNAUTO |03:23:59 PM 125, 2023
[Center Freq 2.400000000 GHz #Avg Type: RMS ecE[ 556 Frequency enter Freq 2.483500000 GHz #Avg Type: RMS 3956 Frequency
PRO: Wide —— 1 Run gl el PIO: Wide —— 1119 glHold: i Sty
IFGain:ow  #Atten: 40 dB oerlP IFGainlow  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
ot Offeet 12 4B Mkr1 2.407 170 GHZ Ref Offset 12 4B MKkr1 2.478 175 GHZ]
10 geidly__Ref 30.00 dBm 12.359 dBm) 19 geiciv_Ref 30.00 dBm 12.542 dBm|
- () CenterFreq| e *’ ‘ Center Freq|
0 2400000000 GHz 100 — 2.483500000 GHz|
00 000
JJ ! StartFreq| o StartFreq
0 2392500000 GHz| e 2.476000000 GHz|
200 00
FUVR U S B R DU R AU
0 Stop Freq w0 Stop Freq|
s 2407500000 GHz o 2.491000000 GHz|
Center 2.400000 GHz Span 15.00 MHz| CF Step Center 2.483500 GHz Span 15.00 MHz, CF Step|
#Res BW 100 kHz #VBW 300 kHz 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz|
d Man oo Tl Man
2.407 170 GHz 12359 dBm 2478175 GHz 12542 dBm
2400000GHz 39108 dBm 2486260 GHz  37.891dBm
2397090 GHz 37296 dBm FreqOffset 2483500GHz  39.987 dBm FreqOffset
0 Hz| 0 Hz|
= < =
s fgsas uso [,
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9.8.8. LOW POWER TXBF ENHANCED DATA RATE 8PSK

MODULATION

Note: Test procedure on beamforming mode is same as BT basic and EDR mode

ANT 4

Agilent Spectrum Analyzer - AP2022.

Agilent Spectrum Analyzer - AP2022.8.16,27979,Cond D2

s

T R s0s O SENSEINT LIGNAUTO = C & 505 o & A
enter Freq 2.400000000 GHz ] #Avg Type: RMS requency Center Freq 13.015000000 GH: ] #Avg Type: RMS requency
NO: Wide == Trig: Avg|Hold: 1001100 PNO: Fast —»— Trig: Free Run AvglHold: 10/10
IFGainsLow  #Atten: 40 dB IFGainlow  #Atten: 40 d
Auto Tune| Auto Tune
Ref Offset 11.95 dB Mkr1 2.401 980 GHz| Ref Offset 11.95 dB Mkrd 24.945 0 GHZ
19 geiciy_Ref 30.00 dBm 6.801 dBm| [0 geiiy__Ref 30.00 dBm -31.388 dBm)
20 CenterFreq| = CenterFreq|
100 9 2400000000 GHz| 0 13.015000000 GHz
000 oa
o = StartFreq| e StartFreq|
o GHz| @0 30.000000 MHz|
e 0 ¢
100 ( 400 ( ;
oo Stop Freq| s0 | | | I Stop Freq|
o 2407500000 GHz| . 26.000000000 GHz!
Center 2.400000 GHz Span 15.00 MHz CFStep Start 30 MHz Stop 26.00 GHz CF step)
#Res BW 100 kHz #VBW 300 kHz 1.000 ms (1001 pts) 1500000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 25567000000 GHz]
] pute Man) z A 11 5 2 R = [pute Man
N f 2.401 980 GHz 6.801 dBm 1N R 2.4020 GHz 5548 dBm
2 N £ 2400000GHz  41.673 dBm 2 N f 48040GHz 38707 dBm
3N f 2398440GHz 38801 dBm FreqOffset] 3 N f 72060CHz  37.974 dBm Freq Offset]
4 0Hz -5 N f 24.9450 GHz -31.388 dBm 0 Hz|
5
6 6
7 7
8 8
9 9
10 10
1 @ 1 ¢
< > < >
s s = .
LOW CHANNEL , BANDEDGE ANT 4 LOW CHANNEL OUT-OF-BAND ANT 4
Al Spectrum Anal 6,27579,Cond D2
Frecuency v oc T 10,4755 A 027, 2023
#hvg Type: RMS T #Avg Type: RMS TRACE
HACOON NS N AuglHold: 1007100 G ST A SIS ON00 00 ke - rrig Fres run AvglHold: 10/10 el
IFGainlow  RARen: 40 4B IFGaim:Low  #Atten: 40 dB oerlP !
Ref Offst 11 66 B WMkr1 2.441 105 GH Auto Tune romet o dn k4 35799 4 G2 Auto Tune
10 geriy_Ref 30.00 dBm 6.846 dBm 10dzidiv__Ref 30.00 dBm -31.734 dBm|
og
CenterFreq 2. CenterFreq|
20 2441000000 GHz 00 & . 13015000000 GHz]
oo
& 00
hd StartFreq ’ = StartFreq
o 2.433500000 GHz 0 30000000 MHz]
| 00 o ¢
" StopFreq oo StopFreq
2.448600000 GHz | 26.000000000 GHz!
1040 60 ‘l ‘ ‘
CFStep Start 30 MHz Stop 26.00 GHz CF Step.
1" 1500000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)| | 25597000000 GHz|
lauto Man lAuto Man
. 4 24410 GHz I
2 N 48820GHz 35086 dBm
Freq Offset 3 N 73230GHz 40498 dBm FreqOffset]
! oHz wa N f 257994GHz 31734 dBm OHz
5
6
600 7
8
9
(Center 2.441000 GHz ‘Span 15.00 MHz 9 1
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) < >
= Tosmes use: Tgsmns
MID CHANNEL REFERENCE ANT 4 MID CHANNEL OUT-OF-BAND ANT 4
Agilent Spectrum Analyzer - AP20: 16,27979,Cond D2 Agilent Spectrum Analyzer - AP2022.8.16,27979,Cond D2
L RE SENSE:INT F L RE S0Q OC ALIGN AUTO. 10:55:22 AM Jul: Fi
T requency Center Freq 13.015000000 GHz ] #Avg Type: RMS TRACE requency
PRO: == Trig: PNO: Fast —»= Trig: Free Run Avg|Hold: 10110 el
IFGainilow  #Atten: 40 dB IFGain:Low  #Atten: 40 d oerlP !
Auto Tune| Auto Tune
Ref Offset 11.95 dB Mkr1 2.479 975 GHz| Ref Offset 11.95 dB Mkrd 25.215 7 GHZ
19 geiciy_Ref 30.00 dBm 7.094 dBm| [0 geidiy__Ref 30.00 dBm -31.142 dBm)
20 ‘ CenterFreq| = CenterFreq|
100 ¢ ‘ 2483500000 GHz| 0 13.015000000 GHz
000 oa
o 7 StartFreq| e StartFreq|
o 2476000000 GHz @0 0 30.000000 MHz
- - 0 ¢ ‘ ‘ Lo
oo Stop Freq| ool [ | [ I Stop Freq|
o 2491000000 GHz| . 26.000000000 GHz!
Center 2.483500 GHz Span 15.00 MHz CFStep Start 30 MHz Stop 26.00 GHz CF step)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 25567000000 GHz]
Auto Man lAuto Man
| S
N f 2.479 975 GHz 7.094 dBm 1N R 2.4800 GHz 4362 dBm
2 N £ 2487850CHz  38.845 dBm 2 N f 49600GHz  37.990 dBm
3N f 2483500GHz  40.135 dBm FreqOffset] 3 N f 74400GHz 39029 dBm Freq Offset]
4 0Hz -5 N f 252157 GHz 31142 dBm 0 Hz|
5
6 6
7 7
8 8
9 9
10 10
1 @ 1 ¢
< > < >

H
g

Tysmans

HIGH CHANNEL BANDEDGE ANT 4

HIGH CHANNEL OUT-OF-BAND ANT 4
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ANT 4 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
[ KeysightSpectrum Anabyzer - AP2021928,32543,Cond D e [ Xeyeight Spectrum Analyzr - AP20219.28,32543,Cond D =~
. % [s1a oc I SENSEINT] 03:33:26 PMMay 15,2023 Frequenc T [ r [0 oc] T sensean] T Jos3asoeuay 15,2023 [~ o0 T
[Center Freq 2.400000000 GHz ] #Avg Type: RMS TRACGE[L 35 6 quency enter Freq 2.483500000 GHz ] wg Type: TRACETT 03556 quency
NFE PN Wide == Trig: Free Run AvglHold: 1001100 b | NFE PNO-Wide == Trig: Free Run AvglHold: 1001100 T |
IFGainlow  #Atten: 40 dB oerlP IFGain:low  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.95 dB Ref Offset 11.95 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv___Ref 30.00 dBm
Log Log A\
200 O CenterFreq 20 <> CenterFreq
0 2400000000 GHz oc 2.483500000 GHz|
00 a0
" StartFreq)| e StartFreq|
@ 2.392500000 GHz| oo 2476000000 GHz
200 100
) Y 0
- Stop Freq| - Stop Freq
o 2.407500000 GHz, . 2.491000000 GHz|
A
Center 2.400000 GHz Span 15.00 MHz| CF Step| Center 2.483500 GHz Span 15.00 MHz, CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts), 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz 1.500000 MHz|
= Auto Man |Auto Man|
2406 150 GHz 9,815 dBm 2.476 840 GHz
2400000GHz  -39.363 dBm 2 N f 2487895GHz  -37.558 dBm
2393745GHz  -37.316 dBm FreqOffset 3N f 2.483 500 GHz -39.034 dBm FreqOffset
0Hz, 4 0 He|
5
6
7
Scale Type| 8 Scale Type|
9
Log Lin| H Log Lin|

lsatus|

sTaTus|

LOW BANDEDGE

HIGH BANDEDGE
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—
o & ) Keysight Spectrum Analyzer - AP2021.9.28 32543,Cond D ==
[ senseant I [02:39:31 M ay 15,2023 . R [s00 oc SENSEANT] 02:40:10 P May 15,2023
- #Avg Type: RMS TRACE[T 3156 requency enter Freq 13.015000000 GHz g Type: RM: TR G Frequency
PNOWide == Trig: Free Run Avg|Hold: 1001100 R | NFE PNO: Fast —»—~ 1rig: Free Run AvglHold: 1010 ‘” |
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeT|P
Auto Tune| Auto Tune|
Ref Offset 12 dB. Ref Offset 12 dB
10 dBidiv___Ref 30.00 dBm 0 deidiv__Ref 30.00 dBm
Log v Log g
¢ CenterFreq| 200 CenterFreq|
00 ¢ 2.400000000 GHz| 100 13015000000 GHz
000 000
00 , 100
StartFreq| StartFreq
00 2.392500000 GHz 0 30.000000 MHz|
- 00 o ()
100 - T — 0 o
- Stop Freq . Stop Freq|
2407500000 GHz I 26.000000000 GHz|
60.0 o
A A
Center 2.400000 GHz Span 15.00 MHz. CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
v T fute Man o pute
4N T 2401965 GHz 6.679 dBm 1N 1 24020 GHz 5.653 dBm
2 N f 2.400 000 GHz -39.209 dBm 2 N f 48040GHz  -41.044dBm
3N f 2394900 GHz -37.704 dBm FreqOffset 3 N 1 7.206 0 GHz -38.932 dBm FreqOffset
4 0Hz 4 N t 264397GHz  -32.086 dBm 0 Hz|
5 = 5 =
6 6
7 7
8 Scale Type s Scale Type
9
10 i 10 i
1 o Lin) 1 e Lin|
s status| s starus

sTATuS|

LOW CHANNEL , BANDEDGE ANT 3
[ Keyeight Spectrum An P20219.28,32543,Cond D (= ght Spectum Analyzer - AP20219.28,32543,Cond D ==
L [ m [500 0 SENSENT] Tozszzzomay 15,2023 [~ 0~ . R 500 oc T senseant] T CEEFELITEPEN R—
enter Freq 2.441000000 GHz . #Avg Type: RMS TRAcE[ 0355 6 requency enter Freq 13.015000000 GHz ] #Avg Type: RMS 356 requency
NFE PNO: Wide —»— 1rig: Free Run Avg|Hold: 1001100 T | NFE PNO: Fast —»— Trig: Free Run Avg|Hold: 1010 ™
IFGain:Low #Atten: 40 dB oeT|P PNO:Fast Ehen 40 48 P
Auto Tune| Auto Tune|
Ref Offset 12 dB Ref Offset 12 dB
10 didiv  Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log - Log Y
CenterFreq| 20 Center Freq|
2 2.441000000 GHz] 100 13.015000000 GHz|
0
o 0.0
StartFreq ! : StartFreq|
o 2433500000 GHz oo [ 30.000000 MHez|
00 00 Q
Stop Freq o Stop Freq|
2.448500000 GHz| 26.000000000 GHz|
00 500
. CF Step) Start 30 MHz Stop 26,00 GHz CF Step
h 1,500000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
. [Auto Man Y FUNCTION WDTH pute Man
b1 dmaer s
X z dBm
- Freq Offset 3N f 7.323 0 GHz -39.068 dBm FreqOffset
0 Hz N t 254248GHz  -31.326 dBm | 0Hz
6
500 7
Scale Type| g Scale Type,|
A .
(Center 2.441000 GHz Span 15.00 MHz||-°9 Lin 3 N Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| « i »
= status, = sarus
m—
L=le] “AP20219.2832543,Cond D [E=SE=E
T senseanT I I - L R [500 oc T
vg Type: RMS requency enter Freq 13.015000000 GHz . #Avg Type: RMS Frequency
Go == Trig: FreeRun Avg|Hold: 1001100 NFE PNO: Fast —»= Trig: Free Run Avg|Hold: 10110
#Atten: 40 dB IFGain:Low #Atten: 40 d
Auto Tune| Auto Tune|
Ref Offset 12 dB Ref Offset 12 dB
10 dBidiv___ Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log A\ Log Y
20 CenterFreq| 2.0 Center Freq|
o ¢ 2.483500000 GHz| 100 13.015000000 GHz|
000 100
oo StartFreq| o StartFreq
2476000000 GHz we 30.000000 MHz|
00 100 -
1 B AN R PO e
- Stop Freq 00 Stop Freq|
. 2.491000000 GHz| . 26.000000000 GHz|
oo 60.0
A A
Center 2.483500 GHz Span 15.00 MHz CF Step Start 30 MHz Stop 26.00 GHz. CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
= |Auto Man Auto Man
4 N T 2.479 960 GHz 7.085 dBm 1N t 2.480 0 GHz 4853 dBm
2 N f 2483665GHz  -37.406 dBm 2 N 1 49600GHz 40294 dBm
3 N 2.483 500 GHz -40.296 dBm Freq Offset 3 N f 7.440 0 GHz -39.982 dBm FreqOffset|
4 0 Hz N f 259779GHz  -30.676 dBm 0Hz
5 2 t
6 6
7 7
8 Scale Type| 8 Scale Type|
9 9
10 i 10 i
1 _ e Lin) 1 - e Lin|
starus

HIGH CHANNEL BANDEDGE ANT 3

HIGH CHANNEL OUT-OF-BAND ANT 3
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ANT 3 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agilent Spectrum Analyzer - AP2022.8.16,27979,Cond D2 Agilent Spectrum Analyzer - AP2022.8.16,27579,Cond D2
T W ALIGNAUTO | 03,38:31 P 3425, 2023 Frequency T [T SENGEINT) ALIGHAJTO — |0346:02PM 3425, 2023 Frequency
q 2. #Avg Type: RMS TRACE 55 . #Avg Type: RMS IR
EEnTAEGA B 00000 000 GP':.,Z Wide == Trig:Free Run AvglHold: 100100 e B R AT Gp':é Wide == Trig: ‘AvglHold: 100/100 el -
\FGainiLow _#htten: 40 dB e [FGaintLow  #Atten: 40 dB cerlP UNNN N
etomeet 1208 MKr12.402 175 GHz|| ~ AutoTune RerOnet12.08 MKr1 2.480 170 GHz|| ~ AutoTune
19 geriv__Ref 30.00 dBm 13.638 dBm) [ggais_Ref 30.00 dBm 12.925 dBm|
200 . CenterFreq 200 . | Center Freq
) 2.400000000 GHz 100 2483500000 GHz|
0w 000
JJ J StartFreq| o StartFreq|
o 2392500000 GHz| e 2476000000 GHz
200 ! 300
Y N RSSO IS 20 B S
. Stop Freq 00 Stop Freq|
o 2.407500000 GHz . 2491000000 GHz|
Center 2.400000 GHz Span 15.00 MHz| CF Step Center 2.483500 GHz Span 15.00 MHz, CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz|
T rocon T rocromor]— oo e [l e Man [ oo [ e T roncronom— oo P e Man
2402175 GHz 13638 dBm N f 2.480 170 GHz 12,925 dBm
2400000GHz  38.944 dBm 2 N f 2485720CHz  38.083 dBm
2.395 350 GHz 37.679 dBm Freq Offset| 3 N f 2.483 500 GHz 38912 dBm FreqOffset|
0Hz 4 0Hz]
5
6
7
8
9
10
v 1 8
< > < >
us tgss usa .
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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/im) 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 must 15.209(a) limit.
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Based 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. TRANSMITTER ABOVE 1 GHz

10.1.1.

ANT 4

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

HIGH POWER BASIC DATA RATE GFSK MODULATION

WZRUL FRE Chamber B4-RDE-R 2823 Jun 22 00:13:40
Restricted Baondedge
- Config: EUT ONLY
i Mode: BOR 2482MHz 4l Tx
Tested by: 32981 !
185 =
[4s]
S o5 L]
2 /
3 85
3
3
= Peak Limjt (dBuU/m
75
X
o
I
5 65
5
c
R 55 Average Limit CdBUU/m) 2
g ; Lot T TERT ) TR H‘u.n.“wu\ b / \mewmmu PRI IR il
I
45 /\ |
43 J \
L i .~
35
2. 31 13. 1MHz/ 2.441
Frequency (GHz)
Ronge () REU/VEH Ref/Attn  Det fvg flode Sucep Pts  fupsfliode  Position Fonge (62) REU/VE Ref/Atin Dt fivg flode Seeep Pts  foups/iode  Position
1:2.31-2.441 THC-3dB)/3M 136/38 PEAK - BBnsec(Auto) 9081 MAXH 18 degs H 2:2.31-2.441 1HC-3d82/18 6/38 PEAK - 12ms/REW 988 1 URIT 18 degs H
BOR_2482MHz_GFSK_Tx!_ePA_H_Unit26826.DAT jv4323 13 Apr 2823 Rev 9.5 B1 May 2023
Mark Frequen Meter Det 222740 DCCF Gain/Loss Correct Average Margi Peak Limit PK Azimu Heig Polari
er cy Readi ACF(dB) - (dB) (dB) ed Limit n (dBuV/m) Margin th ht ty
(GHz) ng 3mH Readin (dBuV/m) (dB) (dB) (Degs) (cm)
(dBuVv g
(dBuV/
m)
2 2.347249 63.87 Pk 4 0 -40.48 54.7 - - 74 -19.21 07 H
4 2.389068 49.24 VA1IT 7 0 -40.43 40.5 54 -13.49 - - 07 H
2.39 61.16 Pk 7 0 -40.44 52.4; - - 74 -21.58 07 H
2.39 49.22 VA1IT 7 0 -40.44 40.4i 54 -13.52 - - 07 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-R 2823 Jun 22 B0:085:42
Restricted Bandedge
~ Config: EUT ONLY
I Mode: BOR 24B2MHz 1Tx
Tested by: 32981 PC

185
g I
: > il
- H
£ 85 it
: i
3 Peak Limit C(dBuU/m) [
= 75 i 1
: Il
| | |
_ B5 I
o
o
- Average Limit (dBuUym) 2 | |
i 55 PTTOTIN FEST Yo " mRTYO! ot ATRPPSTATYRTON I TV AEEAVY VYT WRRY RVR AT M EPRETN T Wil Nl i cnbihotot oot el i
5 TR YR ;‘a& r " "

45

4
@
3|:
2. 31 T3 TMHz/ 2. 441
Frequency (GHz)
Ronge (6Hz) RBU/U Ref/Atin  Det_fivg fode Sueep Pts  foups/fode Position Range (6Hz) REU/E Ref/Atin  Det fivg Mods Sweep Pts  Hups/fode Fosition
31-2.441 /M 136 i Bnsec(futo) 98BI M 337 degs
BDR_24B2MH= GFSK_Txi ePA U Unit260826 . DAT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2023

Marker Frequency Meter Det 222740 ACF(dB) DCCF (dB) Gain/Loss (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading -3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
2.388166 3.57 Pk 7 0 -40.4 4.84 - 74 -19.16 7 352 \
4 2.389374 49.22 VAIT N 0 -40.4 40.4 54 -13.51 - - 7 352 i
2.3 0.35 Pk 7 0 -40.44 1. - 74 -22.39 7 352 \
2.3 49.21 VAIT 7 0 -40.44 40.4 54 -13.53 - - 7 352 \

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12:UL FRE Chamber 84-RDE-R 2023 Jun 22 80:25:56

Restricted Bandedge
Config: EUT ONLY

Mode: BDR 248@MHz 1Tx
N Tested by: 32981 PC

s

185

. |
. A
|

\ Peok iLimit (dBul/m)

75

65

S

e

Average Limit C(HBuU/m)

Horizontal - Pk (dBulU/m) 1ddB/

45 >,

ow

35
2.441 12 .2MHz/ 2.563
Frequency (GHz>
Range (6Hz) REW/VBL Ref/fttn  Det fivg Mode Sueep. Pts  #Sups/Mode  Position Range (6Hz) REI/UBL Ref/httn  Det Avg Mode Sweep Pts  #Sups/Mode Position
1:2.441-2.563 NGB/ 136/ PEAK - 6nsec(futo) 98B MAXH 357 degs H 2z 441-2.563  INC-3B)/1B 136/30 PERK 12ns/R6 9 RIT 37 degs H

BOR_248BMHz GFSK_Tx! ePA H Unit26826 DAT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2023

Marker Frequency Meter Det 222740 ACF(dB) DCCF (dB) Gain/Loss (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading -3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
2.483! 62.99 Pk 32. 0 -40.37 54.72 - - 74 -19.28 357 26 H
2.483! 50.47 VAIT 32. 0 -40.37 422 54 -11.8 - - 357 26 H
4 2.483512 50.45 VAIT 32. 0 -40.37 42.18 54 -11.82 - - 357 26 H
2.533506 64.06 Pk 32. 0 -40.13 56.03 - - 74 -17.97 357 26 H

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

VERTICAL RESULT

1ZKUL FRE Chamber B84-RDE-R 2823 Jun 22 80:19:49
Restricted Bandedge
~ Config: EUT ONLY
I Mode: BOR 2488MHz 1Tx
/J Tested by: 32981 PC
185 j
I
I
o
=
sz 9
S s
>
3
w
° Peaki Limit (dBuUJ/m)
s 7|:
X
* \
I 6: “
o }
9 }
E 55 r | Averpge Limit CdBul/m) g
5 T Lo WA T " " e e o L |
L] v
45 3
o
3|:
2.441 12 2MHz/ 2.563
Frequency (GHz)
Range (6Hz) REW/VEN Ref/Attn  Det fvg Mode Sueep Pts  foups/lode  Position Fange (6H2) REU/VB Ref/fttn Det fvg Mode Sucep Pts  foups/iode  Position
441-2.56: /M 136 i Bnsec(futo) 98BI M 322 degs
BDR_2488MH= GFSK_Txi ePA U Unit260826 .DAT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2023

Marker Frequency Meter Det 222740 ACF(dB) DCCF (dB) Gain/Loss (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading -3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
Buv) (dBuV/m)
2.4835 1.5 Pk 32. 0 -40.37 53.26 - - 74 -20.74 322 367 \
2.4835 0.4 VAIT 32. 0 -40.37 4219 54 -11.81 - - 322 367 i
4 2.483512 0.4 VAIT 32. 0 -40.37 42.18 54 -11.82 - - 322 367 \
2.537993 4.4 Pk 32. 0 -40.16 .35 - - 74 -17.65 322 367 \

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

ANT 3
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

! ZKFRE Chamber B4-RDE-T 2823 Jul 2 12:30:48
Restricted Bandedge
= Config: EUT Onl
1 Mode: BOR 24B2MHz 4 Tx
Tested by: 27927 /\
1e5 |
. /
% /
Sl 95
‘s
3 85
)
w
S Peak Limit C(dBuV/m)
X 7':
o
I
5 65
2
5 = dBuU¥m) \h
Average | it (dBuUym
N = < ~ 7 b | . "
A T e e TSI T e T T YO PRSPPI o
: \
5
4 s _
I S o o
3':
2.31 T3, TMHz/ 2. 441
Frequency (GHz)
Range (6Hz) REW/UEU Ref/Attn  Det fivg flode Sucep Pts  foups/fiode FPosition Range (6z) REU/UB Ref/Atin  Det fivg flode Sweep Pts  foups/fode FPosition
1:2.31-2.441 1MC-3081/3H 136730 PERK - Gusec(futa) 9881 MAXH 68 degs 257 cm H [2:2.31-2.441 1MC-3061/18 36/38 PERK - 2ms/REW 9881 WRIT 68 degs 257 cm H
Low CH BE - H.TST jv4323 38 Mar 2023
Marke Frequency Meter Det 226673 ACF Gain/Loss Correcte Average Margin Peak Limit PK Azimut Heigh Polarit
r (GHz) Readin (dB) 3mH (dB) d Limit (dB) (dBuVim) Margin t y
g Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVim
)
1 *2.39 58.99 Pk 2.1 -37.89 53.2 - - 74 -20.8 57 H
2 *2.324891 62.09 Pk .8 -37.89 56 - - 74 -18 57 H
3 *2.39 47.48 VAT 2.1 -37.89 41.69 54 -12.31 - - 57 H
4 * 2.389694 47.49 VAT 2.1 -37.89 4.7 54 -12.3 - - 57 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: 14523772-E1V2

DATE: 8/23/2023

VERTICAL RESULT

| 55FRE Chamber @4-RDE-T 2023 Jul 2 12:18:45
Restricted Bondedge
s Config: EUT QOnl
Mode: BDR 2482MAz Af Tx
Tested by: 27927
185
5 |
g % I
N |
: \
3 Peak £ CdBulU/m) ‘
R \
& |
| |
65 :
©
H |
o 55 Averoge Limit (‘o‘BuU mJ ) il [ Sy by
5‘.3 g ; s L
45 473
o0
BC
2,31 T3 TMHz/ 2. 441
Frequency (GHz)
"?ung:‘(GHz?‘ D:BWUBH sz/ﬁ:.tn :)et fvg Mode ‘Sueep Pts ﬁlupjmwde Position Range (BHz) REW/VBL Ref/Attn  Det fvg Mode Sueep Pts  #Sups/Mode Position
Low CH BE - U.TST jv4323 3@ Mar 20823
Marker Frequency Meter Det 226673 ACF GainlLoss (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)
2. 59.04 Pk 32. 37. 53.25 74 20.75 4 4 Vv
2 *2.382911 62.32 Pk 32. -37. 56.53 - - 74 17.47 4 4 Vv
2. 47.47 VAIT 32. -37. 41.68 54 12.32 - - 4 4 Vv
4 *2.387147 47.48 VAIT 3 -37. .72 54 12.28 4 4 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: 14523772-E1V2

DATE: 8/23/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| 5 RE Chamber 84-RDE-T 2023 Jul 2 12:45:47
Restricted Bandedge
s Config: EUT Onl
" f Mode: BDR 248@MHz 1Tx
/ Tested by: 27927
|
185 / ‘\
g 95 |
: | |
3> 85
3
w
2 Peok iLimit (dBud/m)
vogs ak iL dBul/m)
o
I
5 65
3
g 2
N ' ' A — Guerepe Limit CABuUiml . L Do "
c B T T e \ ik A RN P AT Ao
T
45 3
I Sy O
3!:
2.447 2. 2MHz/ 2.563
Frequency (GHz)
Range (6Hz) REBU/UBL Ref/Attn  Det fvg Mode Sueep Pts  #Sups/Mode Position Range (GHz) RBU/VBL Ref/Attn  Det fvg Mode Sueep Pts  #Swpa/Mode Position
1:2.441-2.563 1MC-3dB) /M 136730 PEAK - 9msec(Auto) 9081 MAXH 68 degs 187 cm H 2:2.441-2.563 1MC-3dB)/18 136/38 PERK 2ms/REW e WRIT 68 degs 187 cn H
High CH BE - H.TST jv4323 38 Mar 20823
Marker Frequency Meter Det 226673 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 *2.4835 61.53 Pk 32. 37. 55.92 - - 74 -18.08 187 H
3 *2.4835 48.87 VAIT 37 4326 54 10.74 - - 187 H
4 *2.483512 48.85 VATT 37. 4324 54 -10.76 - - 187 H
2 2.54206 62.33 Pk 37.77 56.86 - - 74 1714 187 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: 14523772-E1V2

DATE: 8/23/2023

VERTICAL RESULT

| 55 RE Chamber B4-RDE-T 2023 Jul 2 12:38:16
Restricted Bandedge
- Config: EUT Only
" Mode: BDR 248@MHz 1Tx
Tested by: 27927
1e5
|
5 |
o g5 |
S o
£ 85 | |
3 I
3 | | Peck Limit tdBuv/m)
o
. |
v \
Loes el
8 P .
R ] | Averbge Limit (d%w/m; » ‘ )
U y Al
p=g
45 3
[}
3!:
2.441 2. 2MHz/ 2.563
Frequency (GHz)
Range (6Hiz) REW/BU Ref/Attn  Det Avg fode Sueep Pts  #ups/fiode Position [Range (6fiz) REU/UBU Ref/Attn  Det fvg Mode Sueep Pts  #ups/fiode Position
1:2.441-2.563 THC-3dB2/3 136730 PEAK - Imsec(Auto L] AXH 33 degs 131 en
High CH BE - U.TST jv4323 38 Mar 20823
Marker Frequency Meter Det 226673 ACF GainlLoss (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)
2.4 61.17 Pk 37. 55.56 - - 74 -18.44 Vv
2.4 4858 VAIT -37. 42.97 54 -11.03 - - Vv
4 *2.483512 4855 VAIT -37. 42.94 54 -11.06 - - Vv
2 2.504266 623 Pk -37. 56.77 - - 74 17.23 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: 14523772-E1V2 DATE: 8/23/2023

10.1.2. HIGH POWER BASIC DATA RATE TXBF GFSK
MODULATION

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

= Chomber @4-RDE-S 2023 Jun 23 13:57:189
Restricted Bandedge

- Config: EUT Onl
[Nl Mode: BDR GFSK P4BEMHz TxBF
Tested by: 32316 T
|

185 |
/\

95

18dB/

75

65
RN

55

: i
8 Peak Limjt (dBulU/m) ) / \\
|

Horizontal - Pk (dBulU/m)

35

2318 T3 TMHz/ 2441
Frequency (MHz)

Sueep Pts  #oups/Mode Fosition [Range CHz) RBH/VB
Gusec(Auta) 98BI MAXH 184 degs 133 ca H [2:2318-2441 1C-3dB

[Ronge_ciiz) Ref/Atin  Det Avg Hode
PERK -

FEW/UBU Ref/Attn  Det Avg Hode Sueep Pts  #5ups/Mode Fosition
1:2318-2441 HC-3dB3/3M 125/19 5/19  PERK - 120s/RB

(L 9081 IBEURIT 184 degs 133 ca H

BDR_GFSK_24@2MHz TxBF ePA H Unit26@26.DAT jv4323 23 Feb 20823 Rev 9.5 @1 May 2623

Marker Frequency Meter Det 200784 Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading ACF (dB) (dB) Reading Limit (dB) (dBuVim) (dB) (Degs) (cm)
(dBuV) 3mH (dBuVim) (dBuV/im)
2 2344.934 50.85 Pk 32.1 -25.74 57.21 - - 74 -16.79 104 133 H
4 2389.869 35.32 VAIT 32.3 -25.59 42.03 54 -11.97 - - 104 133 H
1 2390 47.89 Pk 32.3 -25.59 54.6 - - 74 -19.4 104 133 H
3 2390 35.28 VA1T 32.3 -25.59 41.99 54 -12.01 - - 104 133 H

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

VERTICAL RESULT

' ZKC%umbar B4-RDE-S 2023 Jun 23 13:43:25
Restricted Bandedge
15 Config: EUT Only
Mode: BDR GFSK 24B2MHz TxBF
Tested by: 32316 TN
185 i
|
~ I
g 95 |
: |
= I
£ 85 ‘
>
3
T Peok Limjt (dBuU/m)
< 75
x
‘ |
! 65 |
E
o , 2 |
*U:J 55, i gve‘ﬂﬁge‘ ‘m‘t‘ “?‘E’UU m"“ . S “c‘),,,,,,,,,, P L e LY ARTIRPTRNTR R bt hobrhanshidath
>
45 3
o
35
2318 T3, TMHz/ 2441
Frequency (MHz)
Ronge (HHiz) RBU/VGU Ref/ftin  Det Avg Hode Sucep Pts  fosps/tiode Fosition Ronge (Hiz) REW/VE Ref/fiin Det fvg Hode Seeep Pts  Fups/fode FPosition
4 M Iy 1 AK i ut 96 L 96 gs 384 e
BDR_GFSK_24@2MHz TxBF ePA U Unit26@26.DAT jv4323 23 Feb 2823 Rev 8.5 @1 May 2823
Marker Frequency Meter Det 200784 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
2 2361.907 49.69 Pk 322 -25.8 56.09 - - 74 -17.91 90 384 \
1 2390 47.28 Pk 32.3 -25.59 53.99 - - 74 -20.01 90 384 \4
3 2390 35.2 VA1T 32.3 -25.59 41.91 54 -12.09 - - 90 384 \
4 2390 35.2 VA1T 32.3 -25.59 41.91 54 -12.09 - - 90 384 \

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2

DATE: 8/23/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

_Chamber @4-RDE-S

2023 Jun 23 14:34:21

12
Restricted Bandedge
- Config: EUT Only
1 f Mode: BDR GFSK 248BMHz TxBF
/\ Tested by: 32316 TN
105 N
§ ER) (
S |
3 85
J
3
; 75 Peak iLimit (dBul/m)
o
I
3 65
]
; \12 L bl
N b kL | IRTPREPIP) s wempoe boimit "‘Mwmml b Lol | o)
LS e e R " A s A
1
* 3
45}
35
2447 2. 2MA=/ 2563
Freguency (MHz)
Range (MHz) REW/VBU Ref/Attn  Det fvg Mode Sueep Pts #5ups/Mode  Position Ronge (MHz) REW/VBU Ref/Attn  Det fivg Mode Sueep Pts #5ups/Mode  Position
|:2441-2563 HC-348)/3M 125719 PEAK - Insec(Auto) 9081 MAXH 101 degs 122 cm H [2:2441-2563 1HC-3dB2/18 125/19 PERK - 12ms/RBW 9881 1BAURIT 181 degs 122 cu H
BDOR_GFSK_2488MHz_TxBF _ePA H_Unit26826.DAT jv4323 23 Feb 2823 Rev 9.5 81 May 2823
Marker Frequency Meter Det 200784 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
1 24835 50.17 Pk 324 2535 57.22 B 5 74 16.78 101 122 H
3 24835 3842 VATT 324 2535 4547 54 853 B B 101 122 H
4 2483512 38.41 VATT 324 2535 4546 54 854 - - 101 122 H
2 2484.027 50.19 Pk 324 2534 57.25 B B 74 16.75 101 122 H
Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

VERTICAL RESULT

1ZKCMnmbar B4-RDE-S 2023 Jun 23 14:19:83
Restricted Bandedge
15 Config: EUT Only
Mode: BDR GFSK 2488MHz TxBF
Tested by: 32316 TN
185 i
I
@
g o |
< s
>
3
[45)
o Peaki Limit (dBul/m)
< 75 ‘
= |
& |
‘ |
65) i
o |
0 \ 2
P sl bt Wafyerhos Linit UL/ i " ‘ )
i i
45 :
35
2441 12 .2MHz/ 2563
Frequency (MHz)
Ronge (HHiz) RBU/VGU Ref/ftin  Det Avg Hode Sucep Pts  fosps/tiode Fosition Ronge CHHiz) REW/VE Ref/fiin Det fvg Hode Seeep Pts  Fups/fode FPosition
¢ e Moo oK nsec(uto) 9 I 43 degs 345 cn
BDR_GFSK_2488MHz_TxBF ePA U Unit26@26.DAT jv4323 23 Feb 2823 Rev 8.5 @1 May 2823
Marker Frequency Meter Det 200784 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
1 2483.5 48.39 Pk 324 -25.35 55.44 - - 74 -18.56 43 345 Vv
3 2483.5 37.77 VAT 324 -25.35 44.82 54 -9.18 - - 43 345 \
4 2483.512 37.78 VA1T 324 -25.35 44.83 54 -9.17 - - 43 345 Vv
2 2524.654 50.16 Pk 324 -25.34 57.22 - - 74 -16.78 43 345 Vv

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

10.1.3. HIGH POWER ENHANCED DATA RATE 8PSK

MODULATION
ANT 4

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

~UL FRE Chomber B4-RDE-R 2823 Jun 22 B0:41:01
Restricted Bandedge

Config: EUT ONLY
Mode: EDR 2482MHz 1Tx
Tested by: 32981 PC

185 I
: i
2 /j \
> 85 |
3
3 J
— Peak Limit (dBuU/m
7l:
x
o
|
5 65
2
c
] 55...Average Limit (dBulim) 2 |
C r L T oY " TR [FTTOT " " i " N bt it b S
E e I I FTV TV AT WeR TR i I R e uWﬁ ’ \ ’
45 | |
/ \
B I A B G S
3!:
2.31 T3, TMHz/ 2.441
Frequency (GHz)
Range () RE/VB Ref/Attn  Det fvg flode Sueep Pts  foups/liode Position Range (6z) REU/UBl Ref/Atin Dt fivg flode Seeep Pts  foups/iode Position
1:2.31-2.441 THC-3dB)/3M 136/38 PEAK - BBnsec(Auto) 9881 MAXH 75 degs H [2:2.31-2.441 1MC-3d62/18 36/38 PERK - 12ns/RBW 9881 WRIT 75 degs H
EDR_24B2MHz_BPSK_Tx!_cPA_H_Unit26026.DAT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2023
Mark Frequen Meter Det 222740 DCCF Gain/Loss Correct Average Margi Peak Limit PK Azimu Heig Polari
er cy Readi ACF(dB) - (dB) (dB) ed Limit n (dBuV/m) Margin th ht ty
(GH2) ng 3mH Readin (dBuV/m) (dB) (dB) (Degs) (cm)
(dBuv g
) (dBuv/
m)
2 2.380786 63.54 Pk 1.6 0 -40.42 54.72 - - 74 -19.28 75 H
4 2.389942 49.15 VAIT 1.7 0 40.44 40.41 54 -13.59 - - 75 H
1 2.39 61.37 Pk 1.7 0 -40.44 52.63 - - 74 -21.37 75 H
3 2.39 49.12 VAIT 1.7 0 -40.44 40.38 54 -13.62 - - 75 H

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

Page 98 of 149

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: 14523772-E1V2

DATE: 8/23/2023

VERTICAL RESULT

| ZKFRE Chamber B3-RDE-C 2823 Aug 7 13:38:31
Restricted Bondedge
s Config: EUT ONLY
! Mode: EDR 2482MHz 1Tx
Tested by: 50828 EC
185 /»
N /:
£ 95
= ’
- |
£ 85 /
2
J
3 Pea mit (dBulU/m)
R
X
o
| 6[:
E / |
0 |
> 55 @Er‘qge Limit (dBul/m2 ‘/ \
55 & PR R ER TR TR R AT AR e e = P Y | SO [N W T O RO
5
4 3
(=)
35
2.31 13. 1MHz/ 2.441
Frequency (GHz)
Range (6Hz) RBU/UBY Ref/Atin  Det fvg Mode Sueep Pts #Sups/Made  Position Range (BHz) RBU/UBY Ref/Atin  Det fivg Mode Sweep Pis #Sups/Mode  Position
1 1 M 36/ kL Fu 9 MAX 3 o i
Low CH BE - U.TST jv4323 38 Mar 2823
Marker Frequency Meter Det 226672 DCCF Gain/Lo Correct Averag Margin Peak PK Azimut Height Polarity
(GHz) Readin ACF (dB) ss (dB) ed e Limit (dB) Limit Margin h (cm)
g (dB) Readin (dBuVv/ (dBuV/ (dB) (Degs)
(dBuv) 3mH g m) m)
(dBuV/
_m)
2 *2.314483 63.37 Pk 0 -39.95 55.22 - - 74 -18.78 30! \
4 * 2.389956 48.67 VAIT 0 -39.81 40.96 54 -13.04 - - 30! \
* 2. 60.06 Pk 0 -39.8 52.36 - - 74 -21.64 30! \
* 2. 48.65 VAIT 0 -39.8 40.95 54 -13.05 - - 30! \
* - 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: 14523772-E1V2

DATE: 8/23/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

WZKUL FRE Chamber 84-RDE-R

2023 Jun 22

080:54:36

s

Restricted Bondedge
Config: EUT ONLY

Mode: EDR 248@MHz 1Tx
Tested by: 32981 PC
185
~
%
© g5
<
> 85
>
@
o
X 75
o
|
= 65
°
c
]
N5
- "
a
ks
a5
35
2.441 12 .2MHz/ 2.563
Frequency (GHz)
Range (6Hz) RBUW/VBY Ref/fittn  Det fivg Mode Sueep. Pts  #Sups/Mode  Position Range (6Hz) REU/VBL Ref/ftin  Det Avg Mode Sueep Pts  #Sups/Mode  Position
1Z.441-2.563  INC-3B/M 136/3 FERK - 6Bnsec(futo) 9081 HAKH 18 dega H 2:2.4412.563  IHC-3BI/18 136/30 PERK 12ns/RE 081 URIT 10 degs H
EDR_2488MH= 8PSK_Tx! ePA_H Unit26826 DAT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2823
Marker Frequency Meter Det 222740 ACF(dB) DCCF (dB) Gain/Loss (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading -3mH Reading (dB) (dBuVim) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
2.4835 61.98 Pk 32. 0 40.37 53.71 - - 74 -20.29 0 26 H
2.4835 50.37 VAIT 32. 0 -40.37 42.1 54 -11.9 - - 0 26 H
4 2.483512 50.37 VAIT 32. 0 -40.37 42.1 54 -11.9 - - 0 26 H
2.561296 64.01 Pk 32. 0 40.06 56.15 - - 74 -17.85 0 26 H

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

VERTICAL RESULT

! ZKUL FRE Chamber B84-RDE-R 2823 Jun 22 80:47:20
Restricted Bandedge
~ Config: EUT ONLY
I Mode: EDR 248BMHz 1 Tx
Tested by: 32981 PC
185 A
N |
[4s]
=
sz 9
£ s
>
3
[4s]
° Peaki Limit (dBuUJ/m)
~ 7|:
X
< |
! 61: ‘\
o !
4] '
o = Averpge Limit CdBulU/m)
5 RS AT AR T A FoR P S ’ N
L] W o y
45 3 4
o o
3|:
2.441 12 2MHz/ 2.563
Frequency (GHz)
Range (6Hz) REW/VEN Ref/Attn  Det fvg Mode Sueep Pts  foups/lode  Position Fange (6H2) REU/VB Ref/fttn Det fvg Mode Sucep Pts  foups/iode  Position
441-2.56: /M 136 i Bnsec(futo) 98BI M 325 degs
EDR_2488MH= 8PSK Txi ePA U Unit260826 . DAT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2023

Marker Frequency Meter Det 222740 ACF(dB) DCCF (dB) Gain/Loss (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading -3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
Buv) (dBuV/m)
2.4835 1.61 Pk 32. 0 40.37 53.34 - - 74 -20.66 325 326 \
2.4835 0.15 VAIT 32. 0 -40.37 41.88 54 -12.12 - - 325 326 i
2.52643 3.88 Pk 32. 0 -40.18 55.8 - - 74 -18.2 325 326 \
4 2.555508 49.92 VAIT 32. 0 40.02 42.1 54 -11.9 - - 325 326 \

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

ANT 3
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

! ZKFRE Chamber B4-RDE-T 2823 Jul 2 13:15:28
Restricted Bandedge
= Config: EUT Onl
1 Mode: EDR 2482MHz 1Tx
Tested by: 27927 /\
185 I
N I
3 |
Sl 95
|
- |
E
3 85
)
w
S Peak Limit C(dBuV/m)
X 7,:
o
I
5 65
2
5
N _ fverage Limit CdBulim) o
c 55 PR PP A iy
a
T
4':
3':
2.31 T3, TMHz/ 2. 441
Frequency (GHz)
Range (6Hz) REW/UEU Ref/Attn  Det fivg flode Sucep Pts  foups/fiode FPosition Range (6z) REU/UB Ref/Atin  Det fivg flode Sweep Pts  foups/fode FPosition
1:2.31-2.441 1MC-3081/3H 136730 PERK - Gusec(futa) 9881 MAXH 77 degs 121 cm H [2:2.31-2.441 1MC-3061/18 136/30 PERK - 2ms/REW 9881 WRIT 77 degs 121 cn H
2.4_EDR_BPSK_24@2MHz_1Tx_cPA_H_Unit26826.DAT jv4323 38 Mar 2823
Marke Frequency Meter Det 226673 ACF Gain/Loss Correcte Average Margin Peak Limit PK Azimut Heigh Polarit
r (GHz) Readin (dB) 3mH (dB) d Limit (dB) (dBuVim) Margin t y
g Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVim
)
1 *2.39 60.24 Pk A -37.89 54.45 - - 74 -19.55 7 121 H
2 *2.387583 62 Pk A -37.87 56.23 - - 74 -17.77 7 121 H
3 *2.39 47.41 VAT A -37.89 41.62 54 -12.38 - - 7 121 H
4 *2.388821 47.42 VAT A -37.88 41.64 54 -12.36 - - 7 121 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: 14523772-E1V2

DATE: 8/23/2023

VERTICAL RESULT

Uertical - Pk (dBuU/m) 1@dB/

~FRE Chomber B4-RDE-T

2023 Jul 2 13:04:49

Mod

Restricted Bandedge
Config: EUT Only

e: EDR 2482MHz 1Tx

Tested by: 27927 /

95

85

75

Feak

Limit (dBuU/m)

65

sgl, Average |

imit CdBuU

m)

i (e ; TR S r Lo W%Uu S
45 43
0O
3!:
2. 31 T3, TMHz/ 2441
Frequency (GHz)
?‘?n?gg ngff r‘ea’m{qsyw Tgf/gém B?: fvg Mode I:njiap*mr :ts Foupslode Z\PDE.EE\DHN - Range (BHz) REW/UBU Ref/Attn  Det Avg Mode Sueep Pts  #ups/tode  FPosition
2.4 _EDR_B8PSK_24@2MHz _1Tx_ePA_U_Unit26826.DAT jv4323 38 Mar 2823
Marker Frequency Meter Det 226673 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)
239 59.0 Pk 2. -37.89 532 74 20.78 Vv
2 *2.332766 625 Pk -37.9 56.4 - - 74 -17.59 Vv
239 47.4 VAIT 2. -37.89 416 54 12.37 - - Vv
4 *2.388617 47.4 VAIT 2. -37.88 41.6 54 12.32 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: 14523772-E1V2

DATE: 8/23/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| 5FRE Chamber 84-RDE-T 2623 Jul 2 13:38:86
Restricted Bandedge
- Config: EUT Onl
1 Mode: EDR 2488MHz 1Tx
A Tested by: 27927
1@5 /‘
‘
N a
[s) | “
s 95 -
- |
2 -
5 85 ‘
2 |
w
o
Y 75 Peok iLimit C(dBul/m
X
o
I
1 J/ \é
3
5
N Sl b Sl n s Eam L im ity CRBLLA )t " Ll L
Sos A ‘ i i soampletinthond e
2 \
45 3
— [=} — —
3‘:
2.441 12.2MH=z/ 2.563
Frequency (GHz>
Range (&Hz) REW/UBL Ref/fttn  Det Avg Mode Sueep Pts  #Sups/Mode Position Range (6Hz) REBU/VBL Ref/fttn  Det Avg Mode Suesp Pts  #Sups/Mode Position
1:2.441-2.563 1MC-3dB)/3M 136/30 PEAK - Insec(Auto) 9881 MAXH 343 degs 187 cn H  [2:2.441-2.563 1MC-3dB)/18 1 30 PERK 12ns/REW 9881 1/URIT 343 degs 187 cn
High CH BE - H.TST jv4323 38 Mar 2023

Marker Frequency Meter Det 226673 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 *2.4835 62.51 Pk 37 56.9 74 71 4 187 H

2 *2.483539 63.47 Pk 37 57.86 - - 74 -16.14 4 187 H

3 *2.4835 48.91 VATT -37. 433 54 -10.7 - - 4 187 H

4 *2.483512 48.88 VATT -37. 43.27 54 -10.73 4 187 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: 14523772-E1V2 DATE: 8/23/2023

VERTICAL RESULT

| ZKFRE Chamber B4-RDE-T 2023 Jul 2 13:38:33
Restricted Bondedge
s Config: EUT Onl
1 Mode: EDR 2488MHz 1Tx
Tested by: 27927
185 '
\
If
S |
- 95
= I “‘
" .
£ 85 i
>
5 I
@ | - R
o i Peaki Limit (dBuU/m2)
N 75
X
o
I 6:
o 1
o - z
b 554 | " " m “J‘ @QYew)gwe le‘.t EdBUU/WJ m Lol bbb i i Lib "
ES
45 =)
o
3;
2.441 12 . 2MHz/ 2.563
Frequency (GHz)
Range (6H2) REWUBN Ref/Atin Dt fvg fode Sweep Pts  foups/fode  Position Rarge (5) REU/VBN Ref/fttn  Det fvg Pode Sweep Pts  foups/Mode Position
1:2.441-2.563 1MC-3cB 3@ PES Imsec(Au B H egs 128 cn
High CH BE - U.TST jv4323 38 Mar 2823
Marker Frequency Meter Det 226673 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 61.2: Pk 32. -37. 55.62 - - 74 -18.38 4 0 \
*24 48.54 VAIT 32. -37. 42.93 54 -11.07 - - 4 0 \
4 * 2.4 2 48.5 VAIT 32. -37. 42.9 54 -11.1 - - 4 0 \
2 2.550709 62.22 Pk 3. -37.8 56.72 - - 74 -17.28 4 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: 14523772-E1V2

DATE: 8/23/2023

10.1.4. HIGH POWER ENHANCED DATA RATE TXBF 8PSK

MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

' ZSC%umber B4-RDE-S 2023 Jun 23 15:08:42
Restricted Baondedge
s Config: EUT Only
Mode: EDR 8PSK 24B2MHz TxBF
Tested by: 32316 [
185 )
. |
3 n
® 95 i \
&
3 85
3
Jia}
S Peo mit (dBulU/m)
x 75
o
|
5 65
»
é Average Limit (dBuUym) | m/} ‘\‘ J | |
: [SYo) AR ntN e Sl e R T e i bl \ TPy ;‘\ AR AN b "
g
T \
45) p / \
e —
35
2316 13.1MHz/ 2441
Frequency (MHz)
Ronge CPHiz) REU/VEU Ref/tin Dol fvg Hode Sucep Pts  foups/liode Fosition Ronge CfHiz) RBU/VEl] Ref/fiin  Det fvg Hode Seeep Fups/fode  FPosition
1:2318-2441 -3/ 135/19 PEAK - nsec(luto) 981 HAXH 181 degs 159 cn K [2:2316-244 HC-3)/18 125/19 PEK - 1zns/REM GAURIT 161 degs 159 ca H
EDR_BPSK_24B2MHz_TxBF_ePA_H_Unit26826.DAT jv4323 23 Feb 2023 Rev 9.5 B May 2823
Marker Frequency Meter Det 200784 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
2 2358.675 49.68 Pk 32.1 -25.8 55.98 - - 74 -18.02 101 159 H
4 2389.854 35.22 VA1T 32.3 -25.59 41.93 54 -12.07 - - 101 159 H
1 2390 48.04 Pk 32.3 -25.59 54.75 - - 74 -19.25 101 159 H
3 2390 352 VAT 32.3 -25.59 41.91 54 -12.09 - - 101 159 H
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

VERTICAL RESULT

| ZKCHumber B4-RDE-S 2023 Jun 23 14:54:189
Restricted Bondedge
. Config: EUT Only
Mode: EDR 8PSK 24B2MHz TxBF
Tested by: 32316 TN
105 A
|
5 /“
o = |
§ ° “‘
- I
£ 85
B
2
Kl 75 Peak Limit (dBuU/m) |
X ‘
- |
I 6'2 |
E \
a 2 1‘ 1
> Average Limit (dBuUym)
% 5: . Ve "1‘9 rmi i 1 o m " . " o 0 feih o o i) . s ‘1 A ol " bl ot ‘\ il mm "
>
45 T e
o
35
2310 13, 1MH=z/ 2441
Frequency (MHz)
Range (i) REU/VG Ref/Atin  Det fvg fodk Sucep Fts  faps/foce Fosition Range CHio REW/VEl Ref/Atin  Det fvg Peck Sueep Fts  foups/fode Fosition
2318244 NC-3B/M  125/19 PERK Gnsectiuts) 908 74 degs 376 on
EDR_BPSK_2482MHz_TxBF _ePA_U_Uni+t26826.DAT jv4323 23 Feb 2823 Rev 9.5 81 May 2823

Marker Frequency Meter Det 200784 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
2 2385.895 49.59 Pk 32.3 -25.66 56.23 - - 74 -17.77 74 376 \
4 2389.971 35.14 VAT 32.3 -25.59 41.85 54 -12.15 - - 74 376 \4
1 2390 46.83 Pk 32.3 -25.59 53.54 - - 74 -20.46 74 376 \
3 2390 35.13 VA1T 32.3 -25.59 41.84 54 -12.16 - - 74 376 \

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

! ZKC%umber @4-RDE-S 2823 Jun 23 15:33:29
Restricted Bandedge

- Config: EUT Only
T Mode: EDR 8PSK 248BMHz TxBF
A

|

Tested by: 32316 TN

185

95

18dB/

85 )

75 Peak iLimit (dBul/m)

65

ol

55 ot s oot
. ). B

Horizontal - Pk (dBuU/m)

35

2441 12 2MHz/ 2563
Frequency (MHz)

Sups/tode  Fosition [Ronge CHiz) RB/VEW Ref/Attn  Det Avg Hode Sueep Pts  #5ups/Mode  Fosition
MAXH 188 degs 128 cu H [2:2441-2563 HC-3d83/18 125/1 EAK 2ns/RE 9881 1BRURLT 188 degs 128 cn H

[Ronge cHiz) REW/VEU Ref/Atin  Det Avg Hode
| PERK -

Sueep Pts
2441-2563 1HC-363/3M 125/19 Gusec(ute) 9001

EDR_8PSK_248@MHz TxBF ePA H Unit26@26.DAT jv4323 23 Feb 20823 Rev 9.5 @1 May 2623

Marker Frequency Meter Det 200784 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
1 2483.5 51.07 Pk 324 -25.35 58.12 - - 74 -15.88 108 128 H
3 2483.5 38.29 VAT 324 -25.35 45.34 54 -8.66 - - 108 128 H
2 2483.512 50.48 Pk 324 -25.35 57.53 - - 74 -16.47 108 128 H
4 2483.512 38.28 VA1T 324 -25.35 45.33 54 -8.67 - - 108 128 H

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2

DATE: 8/23/2023

VERTICAL RESULT

! ZKFRE Chamber B5-RDE-E 2023 Aug 21 B89:24:06
Restricted Bandedge
s Config: EUT Only
Mode: EDR 8PSK 2480 MHz Tx<BF
Tested by: 28671
185
~
g % j
- \‘
SCE |
> |
i |
@ |
K | | Peaki Limit CdBUU/m)
N 75 \
: \
' 65 1
T[Jj f ‘
E 55 ‘ mj ‘(“ Averpge Limit CdBulU/m) ‘ ) 2
& T TN EPRET TR T I\ Y b - g i i
>
45 a
o
3‘:
2.441 12 .2MHz/ 2.563
Frequency (GHz)
Rorge &) OB Ref/fn Dot “ivg fode Sueep Pia ™ Houpa/tole Position Range (BHiz) REU/UEH] Ref/ftin  Det fvg Mode Sueep Pts  Faups/ode Position
High CH BE - U.TST jv4323 2 May 2823
Marker Frequency Meter Det 226671 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 60.69 Pk 322 -40.3 52.59 - - 74 -21.41 140 366 \4
3 2.4835 49.83 VAT 32.2 -40.3 41.73 54 -12.27 - - 140 366 \4
4 2483512 49.82 VAT 322 -40.3 41.72 54 -12.28 - - 140 366 \4
2 2.543673 62.98 Pk 324 -40.13 55.25 - - 74 -18.75 140 366 \4
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

10.1.5. LOW POWER BASIC DATA RATE GFSK MODULATION
ANT 4

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1Zﬁchumber B4-RDE-5S 2023 Jun 20 22:09:50
Restricted Bandedge
= Config: EUT ONLY
i Mode: BDR 24B2MHz 1Tx
Tested by: 32981 PC
185
~
2
@ 95
e A
S oes A
3 i
S | Peak Linft (dBuU/m)
o 1 \t\
T
|
3 6 ;
B
4
I 55 Averoge LLimit (dBuUym) 2 }
'g (VY T T Y TR TP e i b e o ries il Wy .‘:’ kb
- i
4
45 " n ; e = J \
¥ f
35
2318 T3, TMHz/ 2441

Frequency (MHz)

[Ronge ciiz) REW/UBU Ref/Atin  Det Avg Hode Sueep Pts  #ups/Mode Position [Range CHriz) RBH/VBU Ref/Attn  Det Avg Hode Sueep Pts  #5ups/Mode FPosition
1:2318-2441 HC-3dB3/3M 136/ PERK - usec(Auto) BBEE  MAXH 6 degs 284 cu H [2:2318-2441 1C-3083/3M  136/38 AUER Pur Avg(RHS)  Jnsec(futo) 808 1DOTAUG 356 degs 284 ca H

BOR_2482MHz_GFSK_Tx!_iPA_H_Unit26@26.0AT jv4323 13 Apr 2823 Rev 9.5 B1 May 2023

Mark Frequen Meter Det 200784 DCCF Gain/Loss Correct Average Margi Peak Limit PK Azimu Heig Polari
er cy Readi ACF (dB) (dB) (dB) ed Limit n (dBuV/m) Margin th ht ty
(MHz) ng 3mH Readin (dBuV/m) (dB) (dB) (Degs) (cm)

(dBuv g
) (dBuV/
m)
2 2357.461 63.63 Pk 32.1 0 -40.3 55.43 - - 74 -18.57 356 284 H
4 2379.897 51.5 RMS 32.2 0 -40.24 43.46 54 -10.54 - - 356 284 H
1 2390 61.77 Pk 32.3 0 -40.2 53.87 - - 74 -20.13 356 284 H
3 2390 50.19 RMS 32.3 0 -40.2 42.29 54 -11.71 - - 356 284 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

VERTICAL RESULT

' ZKC%umbar B84-RDE-S 2623 Jun 20 22:48:50
Restricted Bandedge
s Config: EUT ONLY
Mode: BDR 2482MHz 1Tx
Tested by: 32981 PC
185
3
° 95 I
E |
- |
3 |
£ 85 i
3 |
3
@ . |
o Peak Limit (dBuU/m) {
o 75
x |
o
| 65 “
E
o , 2 Fi
» 55 Average LLimit (dBuUy/m) o J \ - i
5,% T S e ey e i T i Hiiliaied ARG AR E—
4
45 o 3
(&}
35
2318 T3 TMHz/ 2441
Frequency (MHz)
onge CHHz) REW/VBl Ref/Attn Det fvg Hode Sueep Pts  tospaffiode Fosition Fonge () REW/UEl Ref/Atin  Det fivg fode Sweep Pts  foups/fode  Fosition
1 MC Iy 1 i) K i ut B L 1 gs cn
BOR_24@2MHz GFSK_Tx! iPA_U_Unit260826.DAT jv4323 13 Apr 2823 Rev 9.5 @1 Moy 2023
Warker Frequency Weter Det 200784 ACF (dB) DCCF (dB) GainlLoss (dB) Corrected ‘Average Limit Wargin Peak Limit PK Margin ‘Azimuth Height Polarity
(MHz) Reading 3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 2371.594 53.07 RMS 32.2 0 -40.28 44.99 54 -9.01 - - 133 375 vV
2 2372.593 64.73 Pk 32.2 0 -40.27 56.66 - 74 -17.34 133 375 Vv
1 2390 61.41 Pk 32.3 0 -40.2 53.51 - - 74 -20.49 133 375 Vv
3 2390 49.9 RMS 32.3 0 -40.2 42 54 -12 - - 133 375 Vv

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14523772-E1V2

DATE: 8/23/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

! ZKCHumba:— B4-RDE-S 2823 Jun 20 23:26:30
Restricted Bandedge
s Config: EUT ONLY
Mode: BDR 2488MHz 1Tx
Tested by: 32981 PC
185
~
2
® 95
/\
A /
£
3 85 ‘
3 |
K ‘
v - Peoki Limit (dByU/m)
x 7
o
|
— 5
o 6 (
B
§
Aver
¢
G
- |
5 4
4 R o
= v o
35
2441 12 .2MHz/ 2563
Frequency (MHz)
[Ronge CHHz) REW/VBl Ref/Attn  Det fvg Hode Sucep Pts  fospa/fiode Fosition Forge () REW/UEl Ref/Atin  Det fivg fode Sweep Pts  fups/fode Fosition
1:2441-2563 G382/ 13630 FEK - usec(iuto)  BEBD  MAKKH 33 degs 172 cn K [2:2441-2563 INC-30B3/3H  136/30  AVER Pur Aug(RNS)  Onsec(Auto) 808 IBATAUS 313 degs 172 cu H
BDR_2488MHz_GFSK_Tx!_iPA_H_Unit26826.DAT jv4323 13 Apr 2823 Rev 9.5 B1 May 2023
Marker Frequency Meter Det 200784 ACF (dB) DCCF (dB) GainlLoss (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading 3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 2483.5 60.53 Pk 32.4 0 -39.96 52.97 - - 74 -21.03 313 172 H
3 2483.5 50.03 RMS 32.4 0 -39.96 42.47 54 -11.53 - - 313 172 H
4 2523.147 51.24 RMS 32.4 0 -39.89 43.75 54 -10.25 - - 313 172 H
2 2541.861 63.65 Pk 32.4 0 39.92 56.13 - - 74 -17.87 313 172 H

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

| chhumber B4-RDE-S 2023 Jun 20 23:15:40
Restricted Bandedge
s Config: EUT ONLY
Mode: BDR 2488MHz 1Tx
Tested by: 32981 PC
185
3
=
§ 7 :
= i\
A |
£ 85 '
o |
3 |
@ |
3 75 Peaki Limit (dBulU/m
X
[in
| 65
E
a
S || {Average Limit CdBuU/m) 2
L S5l g i \ W L " L " e i ”
3 ! ¥ sk o
45 3 i‘
S
35
2441 12 2MHz/ 2563
Frequency (MHz)
Range CHiz) REW/VBU Ref/fttn Dt fvg Fode Sueep Pts  faups/Mode Position [Range Ctz) REH/VB Ref/fttn  Det Avg Hode Sueep Pts  oups/tode Fosition
2441-2563 3B/ 136/3 e Snsec(Autn) 800 t 5 degs 312 ca U
BOR_248BMHz_GFSK_Tx!_iPA_U_Unit26026.DAT jv4323 13 Apr 2823 Rev 9.5 @1 May 2823
Marker Frequency Weter Det 200784 ACF (dB) DCCF (dB) GainiLoss (dB) Corrected ‘Average Limit Margin Poak Limit PK Margin ‘Azimuth Height Polarity
(MHz) Reading 3mH Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 2483.5 61.49 Pk 32.4 0 -39.96 53.93 - - 74 -20.07 185 312 vV
3 2483.5 50.14 RMS 32.4 0 -39.96 42.58 54 -11.42 - 185 312 Vv
4 2513.966 52.33 RMS 32.4 0 -39.91 44.82 54 -9.18 - - 185 312 Vv
2 2515.033 63.82 Pk 32.4 0 -39.91 56.31 - - 74 -17.69 185 312 Vv

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

ANT 3
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

' ZKC%umbar B4-RDE-S 2023 Jun 21 18:32:01
Restricted Bandedge
o Config: EUT ONLY
1 Mode: BDR GFSK 24B2MHz ANTI
Tested by: 32316 TN
185
~
o
$ 95
%
5 e
3
K
~ Peok Limit (dBuU/m)
75
X
o
I
3 b9
5
c
g
N
< L ki
g
T
45
35
2318 T3 TMHz/ 2441
Frequency (MHz)
Ronge (HHiz) RBU/VGU Ref/ftin  Det fvg Hode Sucep Pts  foups/tiode Fosition Ronge HHiz) REW/VE Ref/fiin Det Avg Hode Seeep Pts  Fups/fode FPosition
1:2318-2441 HC-3d8)/3M 136/30 PEAK - Insec(Auto) 9081 MAXH 294 degs 185 cn H  [2:2318-2441 1MC-3d8)/10 136730 PERK 12ns/RBW 5081 1BBURLT 294 degs 105 cu H
BDR_24@2MH= GFSK_ANT! iPA_H Unit26@26.DAT jv4323 13 Apr 20823 Rev 8.5 @1 May 2823
Marker Frequency Meter Det 200784 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
2 2316.434 64.16 Pk 32 -40.38 55.78 - - 74 -18.22 294 105 H
4 2389.956 48.89 VAT 32.3 -40.2 40.99 54 -13.01 - - 294 105 H
1 2390 60.76 Pk 32.3 -40.2 52.86 - - 74 -21.14 294 105 H
3 2390 48.88 VA1T 32.3 -40.2 40.98 54 -13.02 - - 294 105 H

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

VERTICAL RESULT

' ZKC%umbar B4-RDE-S 2023 Jun 21 18:16:14
Restricted Bandedge
15 Config: EUT ONLY
Mode: BDR GFSK 24B2MHz ANT!
Tested by: 32316 TN
185
~
% 95
®
< s
>
3 |
T Peok Limjt (dBuU/m) I
v 75 I
x
: (
|
_ 65 %
o
a
b 55 Average LLimit (dBuUy/m) 2 f I
éﬁ m;.‘dmk TR ST o YA PR R e : Py Nk MR B PR Ry e g
45
]
@
35
2318 T3, TMHz/ 2441
Frequency (MHz)
Ronge (HHiz) RBU/VGU Ref/ftin  Det Avg Hode Sucep Pts  fosps/tiode Fosition Ronge (Hiz) REW/VE Ref/fiin Det Avg Hode Seeep Pts  Fups/fode FPosition
4 e M 136/30 K n it " I 3 gs 273 ci
BDR_24@2MH= GFSK_ANT! iPA_U Unit26@26.DAT jv4323 13 Apr 2823 Rev 8.5 @1 May 2823
Marker Frequency Meter Det 200784 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
2 2374.425 63.12 Pk 322 -40.26 55.06 - - 74 -18.94 323 273 \
4 2389.563 48.85 VAT 32.3 -40.2 40.95 54 -13.05 - - 323 273 \4
1 2390 61.02 Pk 32.3 -40.2 53.12 - - 74 -20.88 323 273 \
3 2390 48.83 VA1T 32.3 -40.2 40.93 54 -13.07 - - 323 273 \

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 B4-RDE-S 2023 Jun 21 10:45:25
Restricted Bandedge
= Config: EUT ONLY
1 Mode: BDR GFSK 248BMHz ANTI
Tested by: 32316 TN

185
~
e
g 95
&
3 85 A
B |
@
°
v - / | |PeckiLimit CdBuy/m)
X 7 0
i \
‘ |
— I
o 65 |
i}
c
9 Averdige Limit CHBUU/m) 2
g 5me.m il TR R PRSI ‘\ L e STaF 3 R e A R PR S P TR RS RIVFE Eu ee s
: n

“ g 2

=
35
2441 12.2MH=z/ 2563
Frequency (MHz)
Renge CHiz) RELI/VEl Ref/Attn  Det fvg Hode Suezp Pts  #oups/fode Position Range (Hiz) REU/VEL Ref/Atn Det fvg Mode Sucep Pts  #ups/fode  Position
1:2441-2563 HC-38)/3M  136/3  PEAK - 9nsec(futo) 98BI MAXH 296 degs 124 cn H [2:2441-2563 HC-3B)/18 136/30 PERK - 12ns/REN 9081 1GBURIT 29 degs 124 cu H
BDR_248BMHz_GFSK_ANT!_iPA_H_Unit26826.0AT jv4323 13 Apr 2823 Rev 9.5 B1 May 2823
Marker Frequency Meter Det 200784 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)

1 2483.5 60.81 Pk 324 -39.96 53.25 - - 74 -20.75 296 124 H
3 2483.5 49.98 VAT 324 -39.96 42.42 54 -11.58 - - 296 124 H
4 2554.654 50.01 VA1T 324 -39.84 42.57 54 -11.43 - - 296 124 H
2 2561.269 63.5 Pk 32.3 -39.85 55.95 - - 74 -18.05 296 124 H

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

VERTICAL RESULT

1ZKC%mmbar B4-RDE-S 2023 Jun 21 11:01:5B
Restricted Bandedge
o Config: EUT ONLY
1 Mode: BDR GFSK 248BMHz ANTI
Tested by: 32316 TN
185
~
% 95
®
< s
> I
3 i
@ [ . .
o | Peaki Limit (dBul/m)
o 75 |
x J
o I
| 65
E
a 4
> | | Averbge Limit CdBuU/m) &
LS AT PR TR E  FPOT i Tl ! e po . T
> " . ¥
45 3 4
=} =)
35
2441 12 .2MHz/ 2563
Frequency (MHz)
Ronge (HHiz) RBU/VGU Ref/ftin  Det Avg Hode Sucep Pts  fosps/tiode Fosition Ronge CHHiz) REW/VE Ref/fiin Det Avg Hode Seeep Pts  Fups/ode FPosition
i He Mo 13673 oK nsec(uto) 9 I g 190 cn
BDR_248@MH= GFSK_ANT! iPA_U Unit26@26.DAT jv4323 13 Apr 20823 Rev 8.5 @1 May 2823
Marker Frequency Meter Det 200784 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
1 2483.5 60.77 Pk 324 -39.96 53.21 - - 74 -20.79 279 190 \
3 2483.5 49.96 VAT 324 -39.96 424 54 -11.6 - - 279 190 \4
2 2538.332 64.07 Pk 32.4 -39.89 56.58 - - 74 -17.42 279 190 \
4 2561.052 50.11 VA1T 32.3 -39.85 42.56 54 -11.44 - - 279 190 \

Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmitting duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

10.1.6. LOW POWER BASIC DATA RATE TXBF GFSK
MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZSFRE Chamber B83-RDE-A 2823 Aug 7 15:13:12
Restricted Baondedge
= Configuration: EUT Onl
i Mode: BDR GFSK 24B2MHz" 2Tx
Tested By: 325990 JS
185
N
[as} I
s 95 “]
3 85 |
3 ; \
[as}
S Peak Limit C(dBuU/m)
7l:
X
[
I
5 65
2
c
@ 55 Averoge Linlt tdBuli/m) ‘ i kol i Aol O PARORTRRY
5 b osbrbibisimiod WWWWWM/ i it il
T
45 | |
3]
35
2. 31 13. IMHz/ 2.441
Frequency (GHz)
Range (GHz) RBU/UBUY Ref/fttn  Det fvg Mode Sweep. Pts  #5ups/Mode  Position Range (GHz) RBU/UBUY Ref/fittn  Det Avg Mode Sweep. Pts  #Suwps/Mode  Position
1:2.31-2.441 1M(-3dB) /3N 136/308 PERK - nsec(futo) 9681 MAXH 115 degs 121 cn H [2:2°31-2.44 M(-3dB)/ 10 136/38 PEAK 2ins/REW 9091 1/URIT 115 degs H
Low CH BE - H.TST jv4323 13 Apr 2823
Marker Frequency Meter Det 200897 DCCF Gain/Lo Correcte Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) ss (dB) d Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) Reading | (dBuV/m (dBuV/m (dB)
3mH (dBuV/m ) )
)
1 *2.39 61.16 Pk 1.9 0 -40.42 52.64 - - 74 -21.36 15 121 H
2 *2.368166 63.31 Pk 1.8 0 -40.41 54.7 - - 74 -19.3 15 121 H
3 *2.39 48.78 VAT 1.9 0 -40.42 40.26 54 -13.74 - - 15 121 H
4 *2.389563 48.83 VAT 1.9 0 -40.42 40.31 54 -13.69 - - 15 121 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: 14523772-E1V2 DATE: 8/23/2023

VERTICAL RESULT

WZRFRE Chamber B3-RDE-A 2023 Aug 7 15:25:08
Restricted Bandedge
_ Configuration: EUT Only
' Mode: BOR GFSK 24B2MHz" 2T
Tested By: 329598 JS
185
3
8
~ i
£ 85 |
3 ]
3 |
@
T 75 Peak Limit (dBulU/ml
X
o
| 65
T
0
- 55 Average Limit (dBuU/m) 2 |
B AYTIPYR R TR AL YT TR YT WA SOV Iy TR FATTR A AT PR yr i T YT ¥ | | TSI ) NPT 1 PRSI PO TR P
S b " et v Y ¥ W
45
4 3
o o
35
2.31 13, 1TMHz/ 2.441
Frequency (GHz)
Range () REU/UEU Ref/Attn et fvg Mods Sueep Pls #oms/iode Position Range () REU/UEU Ref/Attn Dot fvg Fods Sueep Pls #omeliode Positian
112:31-2.44 30B) /M B PERK ol ] 038 degs 126 cn U
Low CH BE - U.TST jv4323 13 fpr 2823

Marker Frequency Meter Det 200897 DCCF Gain/Lo Correct Averag Margin Peak PK Azimut Height Polarity
(GHz) Readin ACF (dB) ss (dB) ed e Limit (dB) Limit Margin h (cm)
g (dB) Readin (dBuV/ (dBuVv/ (dB) (Degs)
(dBuVv) 3mH g m) m)
(dBuVv/
m)

* 2. 61.1 Pk 0 -40.42 52. - - 74 -21.42 0 26 \
2 *2.381994 63.1 Pk 0 -40.4 54.64 - - 74 -19.36 0 26 \

* 2. 48.7 VAIT 0 -40.42 40. 54 -13.81 - - 0 26 \
4 * 2.385036 48.6! VAIT 0 40.. 40.. 54 -13.79 - - 0 26 \

* - 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

125FRE Chamber B3-RDE-A 2823 Aug 7 15:46:35
Restricted Bandedge
- Configuration: EUT Only
” Mode: BOR GFSK 248BMH=" 2Tx
Tested By: 329598 JS
185
N N
o] .
& o5 | 1\
- |
~ f ‘
< | \
3> 85 1
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S
~ 75 \ Peak iLimit (dBuld/m
= 1
o
‘ /
5 65
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5
Foas Averége Limit CEBUU/m) ‘
C YR W‘ e e Lua bl b ol boy allho o .v T T Ty AR T AP Y e PP P L
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T
4‘:
4
8- a1
35
2.441 12.2MHz/ 2.563
Frequency (GHz)
Range () REU/UED Ref/fttn et fvg Mods Sueep Plo  $omeliode Position Range (6H2) REU/UED Ref/Attn Dot fvg Fodk Sueep Plo  #mofiode Position
124412.53  MCIB/M 1%/ PERK - GnseclPuto) 91 MAH 160 degs 179 cu B [2:2.441-2.563  HC-IB/18 136738 PERK - {2es/REM 901 IARIT 164 dega H
BOR_GFSK_2488MHz_2T_iPA_H_O BA_Unit 825888.DAT jv4323 13 fpr 2023

Marker Freque Meter Det 200897 DCCF Gain/Lo Correct Averag Margin Peak PK Azimut Height Polarity
ncy Readin ACF (dB) ss (dB) ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB) Readin (dBuV/ (dBuV/ (dB) (Degs)
(dBuVv) 3mH g m) m)
(dBuV/
m)
* 2.4 60.92 Pk 3. 0 -40.1 53.01 - - 74 -20.99 64 7 H
* 2.4 48.61 VAIT 3. 0 -40.1 40.7 54 -13.3 - - 64 7 H
2 2.50; 63.67 Pk 3. 0 -40.0: 55.79 - - 74 -18.21 64 7 H
4 2.55952 48.48 VAIT 3. 0 -39.9 40.78 54 -13.22 - - 64 7 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

| 55FRE_Chomber B3-RDE-f 2023 Aug 7 15:52:43
Restricted Bandedge
- Configuration: EUT Only
1 Mode: BDR GFSK 248BMHz 2Tx
Tested By: 32998 JS
185
3 A
s 9 \‘
€ 85
>
J
o
k] Peaki Limit C(dBul/m)
S s
X
[
I 6':
©
)
7 ss Averbige Limit CdBuU/md2
0 TRV I AP SAI VAN T e ‘ LT R AT Ay el A A KR BT RO B o
3 b bt Myt S AL LA B Ao
4!:
3 4
o o
35
2441 2. 2MHz/ 2 563
Frequency (GHz)
Ronge (6Hz) REU/UBL Ref/Attn  Det Avg Made Sueep. Pis #5Sups/Mode  Position Ronge (6Hz) REU/UBL Ref/fttn  Det fvg Mode Sueep. Pis #5ups/Mode  Position
s )/ B Pk " o G g 352 en U
High CH BE - U.TST jv4323 13 Apr 2823

Marker Frequency Meter Det 200897 DCCF Gain/Lo Correct Averag Margin Peak PK Azimut Height Polarity
(GHz) Readin ACF (dB) ss (dB) ed e Limit (dB) Limit Margin h (cm)
g (dB) Readin (dBuV/ (dBuVv/ (dB) (Degs)
(dBuVv) 3mH g m) m)
(dBuV/
m)
*2.4835 60.6 Pk 0 -40.1 52.69 - - 74 -21.31 i
*2.4835 48.46 VAIT 0 -40.1 40.55 54 -13.45 - - i
2 2.510312 63.14 Pk 0 -40.0¢ 55.26 - - 74 -18.74 i
4 2.55971 48.45 VAIT 0 -39.9 40.75 54 -13.25 - - 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: 14523772-E1V2

DATE: 8/23/2023

ANT 4

10.1.7.

LOW POWER ENHANCED DATA RATE 8PSK
MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

Chamber B4-RDE-S

2823 Jun 21 B81:18:23

125
Restricted Bandedge
s Config: EUT ONLY
Mode: EDR 248@MHz 1Tx
Tested by: 32981 PC
185
~
3
® 95 .
3 85 |
3 [
@ / |
K Pea mit (dBuU/m) ‘ \
X 75 (
o
I
5 65
2
c
X =| Average Limit (dBuU
T e
£
45
35
23168 13.1MHz/ 2441
Freguency (MHz)
Range (MHz) RBU/VBU Ref/ftin  Det Avg Mode Sueep Pts #5ups/Mode  Position Range (MHz) REU/VBU Ref/Attn  Det fvg Mode Sueep Pts #Sups/Mode  Position
1:2318-2441 -3/ 13/ PEAK - nsec(Auto) 981 HAXH 188 dege 148 cn H  [2:2318-2441 HC-383/18 136/38 PERK - 1Zns/REM 9081 1GAURIT 188 degs 148 cu H
EDR_2482MH=_BPSK_Tx!_iPA_H_Unit26826.DAT jv4323 13 Apr 2023 Rev 9.5 Bl Moy 2023
Mark Frequen Meter Det 200784 DCCF Gain/Loss Correct Average Margi Peak Limit PK Azimu Heig Polari
er cy Readi ACF (dB) (dB) (dB) ed Limit n (dBuV/m) Margin th ht ty
(MHz) ng 3mH Readin (dBuV/m) (dB) (dB) (Degs) (cm)
(dBuv [*]
) (dBuV/
m)
2 2384.585 63.51 Pk 32.3 0 40.24 55.57 - - 74 -18.43 188 140 H
4 2389.825 48.87 VAT 32.3 0 -40.2 40.97 54 -13.03 - - 188 140 H
1 2390 60.9 Pk 32.3 0 -40.2 53 - - 74 -21 188 140 H
3 2390 48.85 VA1IT 32.3 0 -40.2 40.95 54 -13.05 - - 188 140 H

Pk - Peak detector

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

Page 122 of 149

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 14523772-E1V2 DATE: 8/23/2023

VERTICAL RESULT

1ZKCIﬂurnl:ner B4-RDE-S 2023 Jun 21 00:58:54
Restricted Bandedge
s Config: EUT ONLY
! Mode: EDR 2488MHz 1Tx
Tested by: 32981 PC
185
3 )
5 \
g 7 |
- |
= ‘\
Q
cl 75 Peak Limjt (dBulU/m)
X
o
I E)K
E
9 2 |
5 ool Average Limit (dBuU/m) s ) 1 i
@ ° o R e T P N e e e i 7 Wi SO e WS
45
o 3
1=
35
2318 13 1TMHz/ 2441
Frequency (MHz)
Ronge (Mtz) REW/VBL Ref/fittn  Det  fAvg Mode Sueep Pts  #Sups/Mode Position Range CHHz) RBU/VBY Ref/Attn  Det fivg Mode Sueep Pts  #3ups/Mode  Position
2318-2 HC-3d83/3 /38 PERK Gusec(futo) 9081 t 2 degs 380 cu U

EDR_2482MHz_8PSK_Tx!_iPA_U_Unit26026.DAT jv4323 13 Apr 2823 Rev 9.5 @1 May 2823

Marker Frequency Meter Det 200784 ACF DCCF (dB) Gain/Loss (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 2358.311 64.93 Pk 32.1 0 -40.29 56.74 - - 74 -17.26 142 380 vV
4 2371.528 50.62 VAIT 32.2 0 -40.28 42.54 54 -11.46 - - 142 380 Vv
1 2390 60.37 Pk 32.3 0 -40.2 52.47 - - 74 -21.53 142 380 Vv
3 2390 48.89 VAIT 32.3 0 -40.2 40.99 54 -13.01 - - 142 380 Vv

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

Page 123 of 149

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: 14523772-E1V2 DATE: 8/23/2023

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

! ZKC%umber @4-RDE-S 2023 Jun 21 B80:28:086
Restricted Bandedge
s Config: EUT ONLY
Mode: EDR 2488MHz 1Tx
Tested by: 32981 PC
185
~
2
@ 95
- i\
z |
> 85 ‘
p]
@ | \
S A\FGRL't[’L/W
75 | ea imi dBul/m)
x i
o |
| |
— 5
5 b
i
4
R
¢
]
T
45 3 &
————— B——— - — — o
35
2441 12.2MHz/ 2563
Frequency (MHz)
Fonge CtHz) REW/VE Ref/Atin  Det fvg fode Sweep Pts  foups/fode FPosition [Ronge (tz) REN/VB0 Ref/fttn  Det fvg Hode Sucep Pts  toups/fode Fosition
1:2441-2563 1MC-3dB)/3M 136/30 PERK - Gusec(Auta) 9081 MAXH 208 degs 124 cu H  [2:2441-25¢ 1HC-3dB)/10 136/38 EAK 12ms/RBU 9881 1BBURLT 208 degs 124 cn H
EDR_248BMH=z 8PSK Tx! iPA_H Unit26826.DAT jv4323 {3 Apr 2823 Rev 9.5 81 May 2823
Warker Frequency Weter Det 200784 ACF DCCF (dB) GainlLoss (dB) Corrected ‘Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 2483.5 62.34 Pk 32.4 0 -39.96 54.78 - - 74 -19.22 208 124 H
3 2483.5 50.09 VAIT 32.4 0 -39.96 42.53 54 -11.47 - - 208 124 H
2 2524.79 63.46 Pk 32.4 0 -39.91 55.95 - - 74 -18.05 208 124 H
4 2552.471 50.01 VAIT 32.4 0 -39.85 42.56 54 -11.44 - 208 124 H

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

| ZKChumber B4-RDE-S 2023 Jun 21 BB :49:B6
Restricted Bandedge
s Config: EUT ONLY
Mode: EDR 2488MHz 1Tx
Tested by: 32981 PC
185
3
=
3 9
£ 85 .
=3 \
a !
o = \‘ Peaki Limit (dBul/m
x / ‘
o
I 6K
= |
° \
7 ss Avertige Limit CdBuU/m) 2
é AR e % Giadbuindild PFEpT L " " PR J e SN ” Ry L i
45 3 &4
=] o
35
2441 12.2MHz/ 2563
Frequency (MHz)
Rarnge (i) REW/VEH Ref/Atin  Det fvg Padk Sucep Fts  Fwps/fode Fosition [Fange (i) RBi/VEi Ref/ftin  Det fvg fode Sucep Pts  faps/fede Fosition
24412563 3B/ 136/% P Susectiute) 01 i 344 degs 361 cu U
EDR_2488MHz_BPSK_Tx!_iPA_U_Unit26@26.DAT jv4323 13 Apr 2823 Rev 9.5 B1 May 2023
Warker Frequency Weter Dot 200784 AGF DCCF (aB) GainlLoss (dB) Corrected Average Limit Wargin Peak Limit PK Margin Azimuth Height Potarity
(MHz) Reading (dB) 3mH Reading (dBuV/m) (dB) (dBuV/im) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 2483.5 61 Pk 32.4 0 -39.96 53.44 - - 74 -20.56 344 361 vV
3 2483.5 49.95 VAIT 32.4 0 -39.96 42.39 54 -11.61 - - 344 361 Vv
2 2523.176 63.51 Pk 32.4 0 -39.89 56.02 - - 74 -17.98 344 361 Vv
4 2552.457 50.01 VAIT 32.4 0 -39.85 42.56 54 -11.44 - - 344 361 Vv

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

ANT 3

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZKC}wamber B4-RDE-S 2023 Jun 21 11:26:86
Restricted Bandedge
s Config: EUT ONLY
1 Mode: EDR 8PSK 2482MHz ANTI
Tested by: 32316 TN
105
~
2
g %
2 ‘ %
3 85 ‘
3 i
3 \
- - Peak Limit (dBulU/m) |
£ 7 .
a
|
5 65
5
g >
Ave e lLimit (dBuU/ 2
5 " \‘ U !
- !
5 |
4 5 j
35
2318 13. IMHz/ 2441
Frequency (MHz)
Ronge CHiz) REU/VEL Ref/fiin  Det Avg Hode Sueep Pts  Fups/fode Position [Range CHHiz) REW/VE Ref/Atin  Det fvg Hode Sucep Pts  foups/tode Fosition
1:2318-2441 HC-3B)/M 136/38  PEK - Gusec(uto) 9981 MAXH 234 degs 106 ca H [2:2318-2441 -383/10 136/ PEOK - 1Zns/REW 9081 IBBRIT 234 degs 106 cn H
EDR_24B82MHz_8PSK_ANT! _iPA_H_Unit26026.DAT jv4323 13 Apr 20823 Rev 9.5 @1 May 2823
Marker Frequency Meter Det 200784 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
2 2375.91 63.42 Pk 322 -40.27 55.35 - - 74 -18.65 294 106 H
4 2389.898 48.89 VAT 32.3 -40.2 40.99 54 -13.01 - - 294 106 H
1 2390 61.04 Pk 32.3 -40.2 53.14 - - 74 -20.86 294 106 H
3 2390 48.88 VA1T 32.3 -40.2 40.98 54 -13.02 - - 294 106 H

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

1ZKCMmmbar B4-RDE-S 2023 Jun 21 11:15:38
Restricted Bandedge
15 Config: EUT ONLY
Mode: EDR 8PSK 24B2MHz ANT!
Tested by: 32316 TN
185
~
% 95
®
- |
£ 85 J
3 /
a \
Kl Peak Limit (dBuU/m) I
< 75
x
o
| 65 ‘ |
E
a
b =| Average Limit (dBuUym> 2
ULJ 5 ; ‘m o i IR RO Y FIOARTL O JORT O Y [ i
N YIRS TR AT S R S T ey y WA i J
5
4 3
]
35
2318 T3, TMHz/ 2441
Frequency (MHz)
Ronge (HHiz) RBU/VGU Ref/ftin  Det Avg Hode Sucep Pts  fosps/tiode Fosition Ronge (Hiz) REW/VE Ref/fiin Det Avg Hode Seeep Pts  Fups/fode FPosition
4 M Iy 1 i} AK ns ut 9 L 9s c
EDR_24@2MH=_8PSK_ANT! iPA_U Unit26@26.DAT jv4323 13 Apr 2823 Rev 8.5 @1 May 2823
Marker Frequency Meter Det 200784 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) 3mH (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
2 2367.904 63.16 Pk 322 -40.29 55.07 - - 74 -18.93 275 167 \
4 2389.898 48.92 VAT 32.3 -40.2 41.02 54 -12.98 - - 275 167 \4
1 2390 61.1 Pk 32.3 -40.2 53.2 - - 74 -20.8 275 167 \
3 2390 48.88 VA1T 32.3 -40.2 40.98 54 -13.02 - - 275 167 \

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14523772-E1V2

DATE: 8/23/2023

BANDEDGE (HIGH CHANNEL)

HO

RIZONTAL RESULT

| ZBFRE Chamber B3-RDE-C 2823 Aug 7 13:49:28
Restricted Bondedge
= Config: EUT ONLY
' Mode: EDR 248BMHz 1Tx
Tested by: 56828 EC
185
N
w
8 95
e
S 85 /\
J
o
o
- //\\ Peak iLimit C(dBub/m)
& [
| | |
_ I
o 65 I
t |
o | c 2
R ) Average Limit GdBulU/m) N T
- ol A ; v
o
T
45 j 3 4
~ - o ~ o
35
2.441 12 .2MHz/ 2.563
Frequency (GHz)
Range (6Hz) RBU/VBY Ref/Atin  Det Avg Mode Suweep Pts #Sups/Made  Position Range (BHz) RBU/VBY Ref/Atin  Det Avg Mode Sweep Pis #Sups/Made  Position
1:2.441-2.563  IMC3BH/AN 13630 PERK - Insec(huto) 9081 MAXH 238 degs 143 cnf2:2. 441-2.563 (3818 16/38 PEK - f2ns/f 98I I/IRIT 238 degs H
High CH BE - H.TST jv4323 38 Mar 2823
Marker Frequency Meter Det 226672 DCCF Gain/Lo Correct Averag Margin Peak PK Azimut Height Polarity
(GHz) Readin ACF (dB) ss (dB) ed e Limit (dB) Limit Margin h (cm)
g (dB) Readin (dBuV/ (dBuV/ (dB) (Degs)
(dBuVv) 3mH g m) m)
(dBuv/
m)
*2.4835 60.12 Pk 0 -39.6 52.72 - - 74 -21.28 4 H
*2.4835 49.13 VAIT 0 -39.6 41.73 54 -12.27 - - 4 H
2 2.548458 63.37 Pk 0 -39.5 56.17 - - 74 -17.83 4 H
4 2.555955 49.01 VAT 0 -39.4 41.91 54 -12.09 - - 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
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

VERTICAL RESULT

1ZKFR’E Chamber B3-RDE-C 2023 Aug 7 13:57:18
; Restricted Bandedge
- Config: EUT ONLY
I Mode: EDR 2488MHz 1Tx
Tested by: 58828 EC

185
~
g 95
[\
p— A
S 85 |
>
3
[4a]
o Peaki Limit (dBuUJ/m)
) 7!:
x
o
| 65
©
o
T oss i |{ Averbge Limit C(dBuU/m) 2
o Lakh AL i Al il Lk, T dhbbdelll 1" e L b 5 " X L 4
L} & W

45 - 3 4

o o
3!:
2. 447 ' 2. 2MAz/ 2563
Frequency (GHz)
Ref/Attn  Det fvg flode Sweep Pts  foupa/fiode FPosition Range (6Hz) REU/UB Ref/Atin Dt fivg flode Seeep Pts  foups/iode  Fosition
M 36/38 PEAK - futo 948 IAXH 52 degs 163 cn
EDR_248BMHz_BPSK_ANT! _iPA_U_Uni+25588.DAT jv4323 30 Mor 2023
Marker Frequency Meter Det 226672 DCCF Gain/Lo Correct Averag Margin Peak PK Azimut Height Polarity
(GHz) Readin ACF (dB) ss (dB) ed e Limit (dB) Limit Margin h (cm)
g (dB) Readin (dBuv/ (dBuVv/ (dB) (Degs)
(dBuV) 3mH g m) m)
(dBuv/
m)

1 *2.4835 61.05 Pk 0 -39.6 53.65 - - 74 -20.35 5. 9 \
3 *2.4835 49.15 VAT 0 -39.6 41.75 54 -12.25 - - 5. 9 \
2 2.547455 62.94 Pk 0 -39.55 55.69 - - 74 -18.31 5. 9 \
4 2.555657 48.99 VAT 0 -39.4 41.89 54 -12.11 - - 5. 9 \

* - 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: 14523772-E1V2 DATE: 8/23/2023

10.1.8. LOW POWER BASIC DATA RATE TXBF 8PSK
MODULATION

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

! EKFRE Chamber B3-RDE-B 2823 Aug 7 13:33:14
Restricted Bondedge
s Configuration: EUT Only
Mode: EDR 2482MHz 2Tx
Tested By: 32894 RB
185
o~
w
S 95 A
A
3 8‘: I
3 |
e B [
~ Peok Limit CdBulU/m)
75
x
o
‘ (
5 65
o
c
R 55)...Average Lidit (dBul/m ) I
c » o R i Tk AR R o R TREw o e
] d i
T |
-
35
2.3 T3 THH=z/ Z 441
Frequency (GHz)
Range (6Hz) REW/UB Ref/Atin Dot Avg Mode Sueep Pte  Foups/ade Position  |Range (6z) REU/UBlI Ref/Attn Dt Avg fode Sueep Pis  fSupoilods  FPosition
1:2.31-2.441 ING-38)/3  136/38  PERK - nsec(futo) 9B MAXH 147 degs 188 cnl2:2.31-2.441 MC-38)/18 136/38 PERK - 12ns/REU %81 I/IRIT 147 degs 108 on H
Low CH BE - H.TST jv4323 13 Apr 26823
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 61.77 Pk .2 -41.. 52.77 - - 74 -21.23 47 0 H
2 * 2.326608 64.14 Pk 5 -41. 55.04 - - 74 -18.96 47 0: H
3 *2.39 49.24 VAT .2 -41. 40.24 54 -13.76 - - 47 0: H
4 *2.38099 49.41 VAT -41. 40.41 54 -13.59 47 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: 14523772-E1V2 DATE: 8/23/2023

VERTICAL RESULT

| ZEFRE Chamber B83-RDE-B 2823 Aug 7 13:42:25
Restricted Bondedge
= Configuration: EUT Only
i Mode: EDR 2482MHz 2Tx
Tested By: 32894 RB
185
~
8 95
=
- 4
-~ |
£ 85
B
5
% Peck Limjt (dBulU/m)
N
X
o
| 65
s
o I}
) 55 Average Limit (dBu@/m) | \
é T T T WA TR WY T T W AR T v IR rir TR R T Y O TSN PO Jib
45
43
oo
35
2.31 13, TMHz/ 2.441
Frequency (GHz)
Range (6Hz) REU/UB Ref/Atin Dol fAvg Mods Sueep Pts  WSups/tlade Position  [Range (B2) REU/VEH Ref/Atin Dl fvg flode Sweep Pls  1Sups/lode Position
1 4 13/ 136 F Jnsec(buto) BB MAX degs 313
Low CH BE - V.TST jv4323 13 Apr 2623
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) (em)
(dBuV) (dBuV/m)
*2.39 60.: Pk .2 -41.. 51.8 - - 74 -22.19 3. \
2 * 2.336026 63.84 Pk 3 -41.. 54.74 - - 74 -19.26 3. \
*2.39 49. VAIT .2 -41.. 40.1 54 -13.82 - - 3. \
4 *2.387001 49.27 VAT .2 -4 40.37 54 -13.63 3. \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: 14523772-E1V2 DATE: 8/23/2023

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

| ZSFRE Chamber B3-RDE-B 2823 Aug 7 13:58:64
Restricted Bondedge
= Configuration: EUT Only
N Mode: EDR 248BMHz 2Tx
Tested By: 32894 RB
185
. A
b n
© 95 f \
385 |
3 |
@
2 / \ Peck (Limit (dBuil/
ec im dBuk)/m
x 75
o |
|
5 65
5
5
Noss Average Limit CdBuU/m) 2
" ale ot il ol |
45
) 3 4
B — 0
35
2.441 12.2MH=z/ 2.563
Frequency (GHz)
Range C6Hz) REU/UB Ref/Atin  Det Avg Mode Sueep Pt Foups/Made Position  [Range (6z) REUL/UBlI Ref/Attn Dt Avg fode Sueep Pls  #Supoilods  Position
1:2.441-2.563  IMG-3B)/AM 136730 PERK - nsec(huto)  90B1  MAKH 196 degs 112 cnl2:2.441-2.563  IMC-3oB)/1B  136/30  PERK 12ns/REU %81 I/ARIT 19 degs 112 cn
High CH BE - H.TST 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 61.4! Pk . -41.15 52.5 - - 74 -21.5 6 H
*2.4835 49.5! VAIT . -41.15 40.58 54 -13.42 - - 6 H
2 2.544961 63.71 Pk . -40.9 55.16 - - 74 -18.84 6 H
4 2.562204 49.3 VAIT . -40.8 40.8 54 -13.2 - - 6 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

| 2I:FRE Chamber B3-RDE-B 2823 Aug 7 13:56:00
Restricted Bondedge
115 Configuration: EUT Only
Mode: EDR 2488MHz 2Tx
Tested By: 32894 RB
185
~
8 95 A
® )
- |
£ 85 !
=
5
[4s)
- Peaki Limit (dBulU/m)
N
X
o
I 65
s
0
s ‘ ) ] || Averfige Limit GdBuU/m) 2
] A Nt A M A AR, T A A R B TR P AR i O IOF R ot AR R B S
45 ‘
3 4
o o
35
2.441 12.2MHz/ 2.563
Frequency (GHz)
Range C6Hz) [ Ref/Atin Det Avg Mode Sueep Pis  Foups/Made FPosition  |Range (6Hz) REU/VBI Ref/Attn Dt Avg Mode Sueep Pis fSupsilods  Position
1:2.441-2.563 1(-38)/3M  136/38  PERK Gnocc(futo) 98BI MAK 6 degs 37 o
High CH BE - U.TST jv4323 13 Apr 20823
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 62.. Pk . -41.15 53.34 - - 74 -20.66 46 7 i
*2.4835 49.! VAIT . -41.15 40.44 54 -13.56 - - 46 7 i
2 2.546547 63.: Pk . -41 55. - - 74 -18.82 46 7 i
4 2.562191 4 VAIT . -40.8 40.82 54 -13.18 - - 46 7 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: 14523772-E1V2

DATE: 8/23/2023

10.1.9. GFSK, HIGH POWER HARMONICS AND SPURIOUS
EMISSIONS

LOW CHANNEL RESULTS

1280’\cxmber‘ B2-RDE-E 2823 Apr 4 21:85:23
Radioted Emissions 3-Meters
Config: EUT Onl
e Mode: GFSK 2482MHz TxBF
Tested by: 125589
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368
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Frequency (GHz)
Range (@) REW/UBU Ref/Atin Dt fvg fode Sueep Pto  Fups/lode Position  [Fange (o) REU/UBU Ref/Attn Dt Avg Mods Sweep Plo  Fupolflde Position
1-3 1MC-3dB)/38k  122/16 PERK - 47msec(Auto) 6008 MAXH B-360degs H 3:3-18 1MC-3dB)/3Bk  184/2 PERK - 35Bnsec(Auto) 18888  MAXH 8-36@degs H
FCC PartiSC 2.46Hz RSE.TST jv4323 3 Oct 2822 Rev 9.5 18 Jan 2023
128Chomber‘ B2-RDE-E 26823 Apr 4 21:85:23
Radioted Emissions 3-Meters
Config: EUT Onl
e Mode: GFSK 24@2MHz TwBF
Tested by: 12558
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= Peak Limit (dBuU/m)
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~
>
J
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Frequency (GHz)
’m Ref/Atin  Dei fvg Mode Sueep Pbs  #Sups/Made FPosition [Range (6Hz) RE/VEL Ref/Atin  Dat Avg Mode Sueep Pts  #Sups/fode Position
FCC PartiSC 2.46Hz RSE.TST jv4323 3 Oct 2822 Rev 9.5 18 Jan 2023
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

RADIATED EMISSIONS

Markers 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)
(dBuVv) (dBuV/m)

1 *1.233275 58.9 PKFH 289 -39.68 48.12 - - 74 -25.88 0 199 H
*1.23567 45.29 VAIT 289 -39.66 34.53 54 -19.47 - - 0 199 H

5 *1.316295 58.04 PKFH 29 -39.59 47.45 - - 74 -26.55 0 199 \4
*1.31657 45.27 VAIT 29 -39.59 34.68 54 -19.32 - - 0 199 Vv

2 * 3.705555 55.2 PKFH 334 -45.92 42.68 - - 74 -31.32 0 199 H
* 3.706067 41.75 VAIT 334 -45.92 29.23 54 -24.77 - - 0 199 H

3 * 11.065008 52.51 PKFH 37.9 -40.66 49.75 - - 74 -24.25 0 101 H
* 11.064867 38.71 VAIT 37.9 -40.66 35.95 54 -18.05 - - 0 101 H

6 *3.978153 54.32 PKFH 335 -45.92 419 - - 74 -32.1 0 101 Vv
*3.975907 41.41 VAIT 33.5 -45.91 29 54 -25 - - 0 101 \4

7 *11.010689 53.8 PKFH 37.9 -41.24 50.46 - - 74 -23.54 0 200 Vv
*11.011951 39.42 VAIT 37.9 -41.23 36.09 54 -17.91 - - 0 200 \4

4 7.202857 40.24 VAIT 35.6 -44.72 31.12 - - - - 0 101 H
7.204061 54.03 PKFH 35.6 -44.7 44.93 - - 74 -29.07 0 101 H

* - 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 transmitting duration

Page 135 of 149

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: 14523772-E1V2

DATE: 8/23/2023

MID CHANNEL RESULTS

1chhomber‘ B2-RDE-E 2823 Apr 4 21:44:43
Rodioted Emissions 3-Meters
Config: EUT Only
e Mode: GFSK 244 1MHz T<BF
Tested by: 125589
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Range (@) REW/UBU Ref/Atin Dt fvg fode Suaop Pto  Eups/lode FPosition  [Fange (G2 REU/UBU Ref/Attn Dt fvg Mode Sweep Pla  Fupo/flode Poaition
1:1-3 G330 122/16 PERK - 4Tnsecthuto) BOBB MY G-3adegs H [3:3-18 NCIB)/30h 1642 PERK - IBnsec(Auto) 19062 HAYH #-360degs H
FCC PartiSC 2.46Hz RSE.TST jv4323 3 Oct 2822 Rev 9.5 18 Jan 2023
1chhomber‘ B2-RDE-E 2B23 Apr 4 21:44:43
Radioted Emissions 3-Meters
Config: EUT Onl
e Mode: GFSK 2441MHz TxBF
Tested by: 12559
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Range (62) REW/UB Ref/Atin Dot fvg fode Sueop Pto  Eups/ode Position  [Range (B2) I Ref/Attn Dot fvg fode Sweep Plo  Fupo/fiode Position
FCC PartiSC 2.46Hz RSE.TST jv4323 3 Oct 2822 Rev 9.5 18 Jan 2023

VERTICAL
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REPORT NO: 14523772-E1V2 DATE: 8/23/2023

RADIATED EMISSIONS

Markers 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 *1.253082 58.25 PKFH 29 -39.69 47.56 - - 74 -26.44 0 199 H
*1.253615 452 VAIT 29 -39.68 34.52 54 -19.48 - - 0 199 H

4 *1.266112 58.64 PKFH 29 -39.6 48.04 - - 74 -25.96 0 199 \4
*1.268152 45.01 VAIT 29 -39.6 34.41 54 -19.59 - - 0 199 Vv

2 *4.631008 56.09 PKFH 34.1 -46.49 43.7 - - 74 -30.3 0 199 H
* 4.634565 41.84 VAIT 34.1 -46.46 29.48 54 -24.52 - - 0 199 H

3 * 11.046091 53.09 PKFH 37.9 -41.01 49.98 - - 74 -24.02 0 199 H
* 11.045864 39.18 VAIT 37.9 -41.01 36.07 54 -17.93 - - 0 199 H

5 *4.690336 55.75 PKFH 34.1 -46.88 4297 - - 74 -31.03 0 101 Vv
* 4.69005 424 VAIT 34.1 -46.87 29.63 54 -24.37 - - 0 101 \4

6 * 11.049392 52.67 PKFH 37.9 -40.93 49.64 - - 74 -24.36 0 199 Vv
* 11.049802 39.1 VAIT 37.9 -40.92 36.08 54 -17.92 - - 0 199 \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
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmitting duration
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HIGH CHANNEL RESULTS

1chhomber‘ B2-RDE-E 2823 Apr 4 22:24:37
Rodioted Emissions 3-Meters
Config: EUT Only
e Mode: GFSK 248@MHz TBF
Tested by: 125589
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Range (@) REW/UBU Ref/Atin Dt fvg fode Suaop Pto  Eups/lode FPosition  [Fange (G2 REU/UBU Ref/Attn Dt fvg Mode Sweep Pla  Fupo/flode Poaition
1:1-3 G330 122/16 PERK - 4Tnsecthuto) BOBB MY G-3adegs H [3:3-18 NCIB)/30h 1642 PERK - IBnsec(Auto) 19062 HAYH #-360degs H
FCC Parti5C 2.46Hz RSE.TST jv4323 3 Oct 2822 Rev 9.5 18 Jan 2823
1chhomber‘ B2-RDE-E 2B23 Apr 4 22:24:37
Radioted Emissions 3-Meters
Config: EUT Onl
e Mode: GFSK 2488MHz TxBF
Tested by: 12559
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Range (62) REW/UB Ref/Atin Dot fvg fode Sueop Pto  Eups/ode Position  [Range (B2) I Ref/Attn Dot fvg fode Sweep Plo  Fupo/fiode Position
FCC Parti5C 2.46Hz RSE.TST jv4323 3 Oct 2822 Rev 9.5 18 Jan 26823

VERTICAL
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RADIATED EMISSIONS

Markers 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 *1.296776 59.06 PKFH 29.1 -39.59 48.57 - - 74 -25.43 0 198 H
*1.295739 45.31 VAIT 29.1 -39.58 34.83 54 -19.17 - - 0 198 H
4 *1.267832 57.96 PKFH 29 -39.6 47.36 - - 74 -26.64 0 101 \4
*1.267311 45.07 VAIT 29 -39.6 34.47 54 -19.53 - - 0 101 \4
2 * 3.664574 55.23 PKFH 334 -46.1 4253 - - 74 -31.47 0 198 H
*3.664729 42.01 VAIT 334 -46.1 29.31 54 -24.69 - - 0 198 H
3 *10.920596 53.47 PKFH 37.8 -42.3 48.97 - - 74 -25.03 0 198 H
*10.922572 39.77 VAIT 37.8 -42.24 35.33 54 -18.67 - - 0 198 H
5 * 3.587745 55.09 PKFH 33.2 -45.82 42.47 - - 74 -31.53 0 101 \4
*3.591135 41.05 VAIT 332 -45.77 28.48 54 -25.52 - - 0 101 Vv
6 *10.993943 52.72 PKFH 37.9 -41.54 49.08 - - 74 -24.92 0 199 \4
*10.995763 39.55 VAIT 37.9 415 35.95 54 -18.05 - - 0 199 \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
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmitting duration
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10.2. WORST CASE BELOW 1 GHZ

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

gﬁchumber @2-RDE-E 2023 Moy 23 B1:14:86
Rodioted Emissions - 3 Meters
- Config: EUT + Charger
Mode: BT Worst Case
Tested by: 12553
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Range CiHz) REW/UBU Ref/Ain Dot fivg Mode Sweep Pts  foups/fode Fosition Range () REU/VB Ref/Attn  Det Avg Mode Swemp Pta  foups/Mods FPosition
1:3-200 12868/ 1M 112/18 K - Vne/Miz 4008 MAKH 0-360degs H 3:200- 1200 1286 /1M 112/18 FERK - Bne/MHz  BEED  HAKH 0-360degs H
FCC Part!5C 38-1800MH=. TST jv4323 18 Apr 2023 Rev 9.5 @1 May 2023

HORIZONTAL

9:Chumbar 82-RDE-E 2023 May 23 B1:14:86

Radiated Emissions - 3 Meters

= Config: EUT + Charger
8 Mode: BT UWorst Cose
Tested by: 12559
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FCC Part15C 36-1880MH=. TST jv4323 18 Apr 2023 Rev 9.5 @1 Moy 2023

VERTICAL
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Below 1GHz Data

Marker Frequency Meter Det 230635 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading ACF (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dBuV/m)

4 62.0958 41.79 Pk 13.6 -31.1 24.29 40 -15.71 0-360 101 \4

1 63.3711 42.8 Pk 13.7 -31.1 25.4 40 -14.6 0-360 399 H

5 86.5821 37.14 Pk 13.4 -30.9 19.64 40 -20.36 0-360 101 Vv

2 86.6247 41.84 Pk 13.4 -30.9 24.34 40 -15.66 0-360 199 H

3 180.021 41.78 Pk 17.3 -30 29.08 43.52 -14.44 0-360 199 H

6 181.339 41.63 Pk 17.3 -30 28.93 43.52 -14.59 0-360 101 \4
Pk - Peak detector
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