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9.7.6. LOW POWER BLE TXBF (1Mbps)
Note: Test procedures and setting are same as BLE normal mode.
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9.7.7. LOW POWER BLE (2Mbps)
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9.7.8. LOW POWER BLE TXBF

(2Mbps)

Note: Test procedures and setting are same as BLE normal mode.

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

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

(GVAUTO _|04:45:26 PM.

L R 1505 D SEEEINT ALIGAUTO . T T T .
enter Freq 2.400000000 GHz ] #Avg Type: RMS requency Center Freq 13.015000000 GHz ] #Avg Type: RMS TRACE A requency
Pl - ig: Avg|Hold: 100/100 L P st —»— Trig:Free Run Avg|Hold: 10/10 n ‘
IFGaintow  #Atten: 40 dB oerlp NN PHO-Fast = i ntsen: 40 dB oerfp 111111
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000 oo
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0o 0 5 9
0 ] w0 . <
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LOW CHANNEL , BANDEDGE ANT 4 LOW CHANNEL OUT-OF-BAND ANT 4

02

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

SENSEINT E L RF 509 DC SENSE:INT] 1GN AUTO 04:50:04 PM Jul 23, 2023 F
#hvg Ty requency Center Freq 13.015000000 GHz . #hvg Type: RMS Tace requency
PNO Wide —+— Mg Run PNO: Fast —»— Trig: Free Run Avg|Hold: 10110 m |
Weaintow  #Aden: 40 4B N0 Fast = asten: 40 4B verlP A
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9
400 :
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00
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e
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[~ [ - = s

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

MID CHANNEL REFERENCE ANT 4

MID CHANNEL OUT-OF-BAND ANT 4

Agilent Spectrum Analyzer - AP2022.8.16,27979,Cond D2
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— —
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10. RADIATED TEST RESULTS
10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

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

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 test, two methods are used: 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; and
other method with resolution bandwidth is set to 1 MHz; the video bandwidth is set to 3 MHz for
peak measurements and as applicable 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 18GHz
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.
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Note: The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in
RSS-Gen section 8.9, Table 6, since the measurements are performed in terms of magnetic
field strength and converted to electric field strength levels (as report in the table) using free
space impedance of 377 Ohms. For example, the measurement at frequency X kHz resulted in
a level of Y dBuV/m, which is equivalent to Y-51.5 = Z dBuA/m, which has the same margin, W
dB to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.

In addition:

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

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.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.

RESULTS
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10.2.
10.2.1.

ANT 4

BANDEDGE (LOW CHANNEL)

TRANSMITTER ABOVE 1 GHz
HIGH POWER BLE (1Mbps)

HORIZONTAL RESULT

| ZKUL FRE Chamber B4-RDE-R 2023 Jun 22 03:02:58
Restricted Baondedge
- Config: EUT ONLY
H Mode: BLE 1M 2482z 1Tx
Tested by: 32981 f
185 b
2 /
%
I} g5
G |
3 % i
S
° | Peok Limit (dBul/m) ‘\
¢’ i
o
I 5 // ‘\
s b }
]
C
R 55 Average Limit (dBuUym) 2 ﬁ )
3 T VNPT TR TTENT AT PSP T ; ™ AR T PR T VO PR 0 N ORI WA
5] b by ’
=
45 !
3 J
o —
3|:
2. 31 13, TMH=z/ 2.441
Frequency (GHz)
Range (6z) REU/EU Ref/Attn  Det fvg fode Sueep Pts  fupa/lode  Position Ronge (6H2) RBU/UBU Ref/Atin  Det_fivg Mod Sueep Pts  fups/lode Position
1:2.312.441 W3/ 1B/ PERK - Blsec(futo) 9001 HAIH 24 degs H 2:2.31-2.441 MG/ 136/ FEK - l2ns/RoM @RI 24 degs H
Warker Froquency Woter Det 222740 ACF(dB) DCCF (aB) Gain/Loss (dB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading -3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
2 2.382314 .35 Pk 6 0 -40.4 4.5 - - 74 -19.47 4
4 2.389971 49.22 VAT 7 0 -40.44 40.4 54 -13.52 - - 4
2.39 .55 Pk 7 0 -40.44 2. - - 74 -21.19 4
2.39 49.2 VAT 7 0 -40.44 40.4 54 -13.54 - - 4

Pk - Peak detector

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

~UL FRE Chamber 84-RDE-R

2023 Jun 22 B2:50: 31

12
Restricted Bandedge
- Config: EUT ONLY
T Mode: BLE 1M 2482MHz 1Tx
Tested by: 32981 PC
185 j
~ A
% o5 \
= |
s = |
~ 8
>
3
3 Peok Limit (dBulU/m)
~ 71:
X
o
1 6’:
T |
g I}
" 55 Average Limit (dBuUym) 2 f
é YT TP WOE VWP ey T TR W) PN VRPNV T i TR i T TR RTITN P YT
45
3
o
3|:
2. 31 T3 TMHz/ 2,441
Frequency (GHz)
Range (6Hz) RELI/UBL Ref/fttn  Det Avg Mode Suesp Pts  #Sups/Mode Position Range (6Hz) RBU/VBY Ref/fittn  Det fivg Mode Sueep. Pts  #Sups/Mode  Position
4 MC Iy 1 i) EF [: (AL E H 1 Jeg
Marker Frequency Meter Det 222740 ACF(dB) DCCF (dB) GainlLoss (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 2.353741 4.12 Pk 5 0 -40.4 55. - - 74 -18.87 7 47 A\
4 2.389898 48.97 VAT 7 0 -40.44 40. 54 -13.77 - - 7 47 v
2.39 .89 Pk 7 0 -40.44 53. - - 74 -20.85 7 47 A\
2.39 48.96 VAT 7 0 -40.44 40. 54 -13.78 - - 7 47 A\
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

| 55UL FRE Chamber B4-RDE-R 2023 Jun 22 03:16:18
Restricted Bandedge
- Config: EUT ONLY
1 Mode: BLE 1M 2488MHz 1Tx
/\ Teeted by: 32981 PC
1@s \
~ (
% |
© g5
c
3 B85
3
[ia]
z N
b - Peak iLimit (dBuli/m
. 7
o
|
— 5
5 6
3
5
] t CHBLU/m)
r3 55 o abbaidl wu Ahmmn.w ik ARTIRPTTRR W T Y . i i i e
[s]
T
45
31:
2.441 T2 2MA=/ 2.563
Frequency (GHz)
Range (6Hz) REW/UBH Ref/httn  Det Avg Mode Suesp Pts #5ups/Mode  Position Range (6Hz) RBW/VBU Ref/fttn  Det fvg Mode Sueep Pts  #Sups/Mode Position
1:2.441-2.563 1MC-3dB)/3M 136/30 PEAK - BBusec(Auto) 9881 MAXH 21 degs H 2:2.441-; 3 MC-3d62/18 136739 PERK - 12ns/RBW 98 WRIT 21 degs H
Marker Frequency Meter Det 222740 ACF(dB) DCCF (dB) GainlLoss (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) (dB )
2.4835 62.39 Pk 0 -40.37 4. - - 74 -19.88 7 H
2.4835 50.73 VA1T 0 -40.37 42.4 54 -11.54 - - 7 H
4 2.483512 50.72 VAT 0 -40.37 42.4 54 -11.55 - - 7i H
2 2.537017 64.85 Pk 0 -40.17 56. - - 74 -17.22 7 H

Pk - Peak detector

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

| ZEUL FRE Chamber B4-RDE-R 2023 Jun 22 83:089:51
Restricted Bandedge
- Config: EUT ONLY
H Mode: BLE 1M 248BMHz 1Tx
Tested by: 32981 PC
185
3 N
- 95 |
@ \
- |
£ Il
s 8 ‘
3 I
@ |
T s || || | PeckiLimit (dBuU/m)
[
& |
|
! 6’: /
= |
Q '
S Averoge Limit CdBud/m)
S SOl TR TYRY WY WA TP S R i 24 j 3 e e ol s
G : e e i
45 7
2 °
3|:
2.441 12.2MHz/ 2.563
Frequency (GHz>
Range (6) REW/UB Ref/ittn  Det fvg fode Sweep Pts  fupa/lode  FPosition Farge ) RBU/BU Ref/Attn  Det fvg fode Sueep Pts  fupa/liode Position
1 1HC ), 30 PE [ ( ) 1 H de
Marker Frequency Meter Det 222740 ACF(dB) DCCF (dB) GainlLoss (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)
2.4835 0.96 Pk 32. 0 -40.37 52.69 - - 74 -21.31 89 0 \%
2.4835 49.77 VAIT 32. 0 -40.37 41.5 54 -12.5 - - 89 0 v
2.506177 4.18 Pk 32. 0 -40.25 56.03 - - 74 -17.97 89 0 \%
2.556741 49.9 VAIT 32.. 0 -40.03 42.07 54 -11.93 - - 89 0 \%

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

HORIZONTAL RESULT

| ZKUL FRE Chamber 84-RDE-R 20823 Jun 22 19:58:21
Restricted Bandedge
= Config: EUT ONLY
1 Mode: BLE 1M 2482MHz 1Tx
Tested by: 32901 f |
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18 | \‘
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z Peak Limit (dBul/m) ( \
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2. 31 13 TMHz/ 2.441
Frequency (GHz>
Range (6Hz) REU/VE Ref/fttn  Det fAvg Mode Sueep Pts  #Sups/Mode Position Range (BHz) RBU/VBU Ref/fttn  Det fvg Mode Sueep Pts  #Sups/Mode  Position
1:2.31-2,441 HC-3B)/3M 13638 PERK - GBusec(Auto) 081 HAXH 201 degs H 2:2.31-2.441 HC-38)/18 135/38 PERK - 12na/REW 9081 WRIT 201 degs H
Marker Frequency Meter Det 222740 Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) - (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) 3mH (dBuV/m; (dBuV/m;
2 2.382489 64.28 Pk 316 -40.42 55.46 - - 74 -18.54 201 101 H
4 2.389927 49.25 VAIT 317 -40.44 40.51 54 -13.49 - - 201 100 H
1 2.39 61.86 Pk 31.7 -40.44 53.12 - - 74 -20.88 201 101 H
3 2.39 49.23 VAIT 317 -40.44 40.49 54 -13.51 - - 201 100 H

Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO:14523772-E2V2 DATE: 8/26/2023

VERTICAL RESULT

WZKUL FRE Chamber 84-RDE-R 20823 Jun 22 19:33:52
Restricted Bandedge
= Config: EUT ONLY
" Mode: BLE 1M 2482MHz 1Tx
Tested by: 32981 PC
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2.31 13. IMHz/ 2.441
Frequency (GHz>
Range (GHz) RBU/VBL Ref/Attn  Det fvg Mode Sueep Pts  #SupsfMode  Position Range (BHz) RBU/VBU Ref/fttn  Det Avg Mode Sueep Pts  #Sups/Mode Position
1:2.31-2.441 1HC-3aE 0 F , I ! degs 139 cu U
Marker Frequency Meter Det 222740 Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) - (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) 3mH (dBuV/m; (dBuV/m;
2 2.362416 64.44 Pk 315 -40.46 55.48 - - 74 -18.52 246 139 \4
4 2.389447 49.17 VAIT 317 -40.43 40.44 54 -13.56 - - 246 139 \
1 2.39 62.27 Pk 31.7 -40.44 53.53 - - 74 -20.47 246 139 \4
3 2.39 49.15 VAIT 317 -40.44 4041 54 -13.59 - - 246 139 \

Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

| 25UL FRE Chamber B4-RDE-R 2023 Jun 22 20:10:50
Restricted Bandedge
= Config: EUT ONLY
" Mode: BLE 1M 248BMHz 1Tx
\ Tested by: 32981 PC
185 | \
3 |
3
) 95
‘e
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2.441 12.2MHz/ 2.563
Frequency (GHz)
Range (6Hz) REW/UE Ref/ittn  Det fvg fode Sweep Pts  fups/ode  FPosition [Farge () RBU/BU Ref/Attn  Det fvg fode Sueep Pts  ¥ups/lode Position
124412563 INC3E/M  13/3 PR - BonsecAuto) %081 HAMH 197 degs H 2:2.441-2.563 WC-3B)/18 136/3 PERK - 12ns/FN st URIT 197 degs H
Marker Frequency Meter Det 222740 ACF(dB) DCCF (dB) GainlLoss (dB) Corrected Average Limit Margin ‘Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading -3mH Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
dBuv) (dBuVim)
1 2.4835 62.95 Pk 0 -40.37 4.68 - - 74 -19.32 7 75 H
3 2.4835 51.15 VAT 0 -40.37 42.88 54 -11.12 - - 7 75 H
4 2.483512 51.14 VAT 0 -40.37 42.87 54 -11.13 - - 7 75 H
2 2.493245 63.94 Pk 0 -40.31 55.73 - - 74 -18.27 7 75 H

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

| ZZUL FRE Chamber 84-RDE-R 20823 Jun 22 20:00:13
Restricted Bandedge
= Config: EUT ONLY
1 7 Mode: BLE M 248BMHz 1Tx
\ Tested by: 32981 PC
185 \
|
> \
B 95 |
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2.441 12 2MHz/ 2.563
Frequency (GHz>
Range (6Hz) REU/VE Ref/fittn  Det fAvg Mode Sueep Pts  #Sups/Mode Position Range (BHz) RBU/VBU Ref/fttn  Det fvg Mode Sueep Pts  #Sups/Mode Position
i 1HC-38) B PE BBusec 1 H de
Marker Frequency Meter Det 222740 Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) - (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) 3mH (dBuV/m; (dBuV/m;
1 2.4835 63.12 Pk 321 -40.37 54.85 - - 74 -19.15 242 130 \4
3 2.4835 51.25 VAIT 321 -40.37 42.98 54 -11.02 - - 242 130 \
4 2.483512 51.23 VAIT 321 -40.37 42.96 54 -11.04 - - 242 130 \4
2 2.48404 64.49 Pk 321 -40.37 56.22 - - 74 -17.78 242 130 \

Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO:14523772-E2V2

DATE: 8/26/2023

10.2.2.

HIGH POWER BLE TXBF (1Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| 255FRE Chamber 83-RDE-C 2023 Aug 21 18:38:41
Restricted Bandedge
s Configuration: EUT Only
Mode: BLEIM 2482MAy 2Tx
Tested By: 12491 F\ﬁ
“ 85 ]
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2. 31 13. IMHz/ 2.441
Frequency (GHz)
Range (6Hz) REW/VBY Ref/fttn  Det fvg Mode Sueep Pts  #Sups/Mode Position Range (6Hz) RBU/VBY Ref/fttn  Det fivg Mode P Pts  #Sups/Mode  Po:
1:2.31-2.441 1HC-3dB2/3M 136738 PEAK - Busec(futo) 8288 MAXH 283 degs 181 cm H  [2:2.31-2.441 HC-3dB)/3M 136738 AUER Pur Avg(RHS ec(Auto) 828R |BETA k]
Low CH BE - H.TST jv4323 38 Mar 20823
Marker Frequency Meter Det 226672 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) [dBuV/m|
1 *2.39 60.82 Pk -39.8 53.12 74 20.88 0 H
2 *2.380978 63.09 Pk -39.9 55.29 - - 74 -18.71 0 H
3 *2.39 49.33 RMS -39.8 41,63 54 12.37 - - 0 H
4 *2.389674 50.88 RMS -39.87 43.11 54 -10.89 0 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

1ZKFRE Chamber B3-RDE-C 2823 Aug 21 18:46:33
Restricted Bandedge
(s Configuration: EUT Only
Mode: BLEIM 2482MHz 2Tx
Tested By: 12491 GM
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2.31 13, TMHz/ 2. 441
Frequency (GHz)
Ronge (6H) REU/VEH Ref/fttn  Det fvg Mode Seeep Pts  fups/iode  Position [Range (6H2) REW/VEN Ref/Attn  Det fvg fode Sucep Pts  foups/iode  Position
i 41 e M i 8 C ) aa 1A e 196 )
Low CH BE - U.TST jv4323 38 Mar 20823

Marker Frequency Meter Det 226672 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 60.95 Pk 2. -39.8 53.25 - - 74 -20.75 0 90 \
2 *2.334353 63.25 Pk 1. -39.9 55.15 - - 74 -18.85 0 90 \
3 *2.39 49.87 RMS 2. -39.8 4217 54 -11.83 - - 0 90 \
4 *2.386333 50.78 RMS 2. -39.9 42.98 54 -11.02 0 90 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ZEUL FRE Chaomber B4-RDE-P 2823 Jun 24 82:54:36
Restricted Bandedge
= Config: EUT ONLY
i Mode: BLEIM 248BMHz TxBF
Tested by: 28590
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2.441 12 2MHz/ 2.563
Frequency (GHz>
Range (GHz) REL/UBL Ref/fttn  Det Avg Mode Sueep Pts  #Sups/Mode Position Range (6Hz) RBI/VBU Ref/fttn  Det fivg Mode Sueep. Pts  #Sups/Mode  Position
11:2.441-2.563 INC-3B)/M  136/38 PERK - Gusec(futo) 800 MAXH 207 degs 318 cn H o [2:2.441-2.563 INC-382/3M 13638 AVER Pur Avg(RHS)  §.5sec(futo) 8283  1BBTAUG 207 degs 318 cn
Marker Frequency Meter Det 222740 Gain/Loss Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) - (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) 3mH dBuV/m;
1 2.4835 61.28 Pk 321 -39.76 53.62 - - 74 -20.38 207 318 H
3 2.4835 50.38 RMS 321 -39.76 4272 54 -11.28 - - 207 318 H
2 2.51029 63.42 Pk 321 -39.74 55.78 - - 74 -18.22 207 318 H
4 2.537225 513 RMS 321 -39.69 43.71 54 -10.29 - - 207 318 H

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

| ZKUL FRE Chamber 84-RDE-P 20823 Jun 24 83:81:11
Restricted Bandedge
15 Config: EUT ONLY
! Mode: BLEIM 2488MHz TxBF
Tested by: 285390
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=z 75 Peaki Limit (dBul/m)
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2.441 12 2MHz/ 2.563
Frequency (GHz)
Range (6Hz) REW/UBL Ref/fttn  Det Avg Mode Sueep Pts  #Sups/Mode Position Range (6Hz) RBU/VBU Ref/fttn  Det fivg Mode Sueep. Pts  #Sups/Mode Position
1:2.441 1HC-346), WP Gusec(fu £908 : degs 192 cn U
Marker Frequency Meter Det 222740 Gain/Loss Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) - (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 3mH dBuV/m;
1 2.4835 60.95 Pk 321 -39.76 53.29 - - 74 -20.71 304 192 \4
3 2.4835 49.82 RMS 321 -39.76 42.16 54 -11.84 - - 304 192 \
2 2.517291 63.41 Pk 321 -39.74 55.77 - - 74 -18.23 304 192 \4
4 2.537133 51.22 RMS 321 -39.69 43.63 54 -10.37 - - 304 192 Vv

Pk - Peak detector
RMS - RMS detection
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10.2.3. HIGH POWER BLE (2Mbps)
ANT 4

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| 25UL FRE Chamber B4-RDE-R 2023 Jun 22 03:29:39
Restricted Bandedge
= Config: EUT ONLY
T Mode: BLE 2M 24B4MHz, 1 Tx
Tested by: 32901 P%\
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2.31 13. 1MHz/ 2.441
Frequency (GHz)
Range (6Hz) REW/UB Ref/ittn  Det fvg fode Seep Pts  fups/fode  FPosition Farge (o) RBU/BU Ref/Atin  Det fvg Mode Sueep Pts  fups/liode Position
112,312,441 NC-3B)/M  136/38 PERK - SousecAuto) %081 HAMH 28 degs H 2:2.31-2.441 WC-3B)/18 136/3 PERK - 12ns/FGN o8 URIT 28 degs H
Warker Froquency Woter Det 222740 ACF(dB) DCCF (aB) Gain/Loss (dB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading -3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
2.384192 .55 Pk .6 0 -40.4 54.7 - - 74 -19.3 28 H
2.3 .82 Pk 7 0 -40.44 3.08 - - 74 -20.92 28 H
2.3 .22 VAIT 7 0 -40.44 40.48 54 -13.52 - - 28 H
2.39 49.22 VAIT 7 0 -40.44 40.48 54 -13.52 - - 28 H

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

| ZZUL FRE Chamber B4-RDE-R 2023 Jun 22 B3:23:30
Restricted Bandedge
= Config: EUT ONLY
1 Mode: BLE 2M 24B4MHz 1Tx
Tested by: 32981 PG
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2. 31 13 TMHz/ 2.441
Frequency (GHz>
Range (6Hz) RELI/UBL Ref/httn  Det Avg Mode Suesp Pts  #Sups/Mode Position Range (6Hz) RBI/VBU Ref/fttn  Det fvg Mode Sueep Pts  #Sups/Mode Position
1HC-38) B PE BBusec 1 H de
Marker Frequency Meter Det 222740 Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) - (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) 3mH (dBuV/m; (dBuV/m;
2 2.343945 63.79 Pk 314 -40.44 54.75 - - 74 -19.25 341 390 \4
1 2.39 61.09 Pk 317 -40.44 52.35 - - 74 -21.65 341 390 \
3 2.39 49.12 VAIT 31.7 -40.44 40.38 54 -13.62 - - 341 390 \4
4 2.39 49.12 VAIT 317 -40.44 40.38 54 -13.62 - - 341 390 \

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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DATE: 8/26/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL FRE Chamber 84-RDE-R

2823 Jun 22

B83:43:34

Restricted Bandedge
Config: EUT ONLY

1

Mode: BLE 2M 2478MHz 1Tx
Tested by: 32981 PC
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2.441 12 2MHz/ 2.563
Frequency (GHz)
Range (6Hz) REW/UB Ref/Attn Dt fivg fode Seezp Pts  fups/fode Position [Range () RBU/VBU Ref/Attn  Det fvg fode Sueep Pts  fospa/liode  FPosition
1:2.441-2.563 1MC-3082/3H 136/30 PERK - GBusec(Auto) 5081 MAXH 19 degs H 2:2.441- 3 HC-3d82/18 136/38 PEAK - 12ns/REW el WRIT 19 degs H
Marker Frequency Meter Det 222740 ACF(dB) 'DCCF (dB) GainlLoss (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)
2.4835 62.2 Pk 0 -40.37 53.93 - - 74 -20.07 H
2.4835 50.37 VAIT 0 -40.37 42.1 54 -11.9 - - H
4 2.483512 50.36 VAIT 0 -40.37 42.09 54 -11.91 - - H
2 2.561011 64.16 Pk 0 -40.07 56.29 - - 74 -17.71 H

Pk - Peak detector

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

! ZKUL FRE Chamber B4-RDE-R 2023 Jun 22 B3:36:36
Restricted Bandedge
s Config: EUT ONLY
Mode: BLE 2M 2478MHz 1Tx
Tested by: 32981 PC
185
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T Peaki Limit (dBulJ/m)
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2.441 12.2 2.563
Frequency (GHz)
Range (6Hz) RELI/UBL Ref/fttn  Det Avg Mode Sueep Pts  #Sups/Mode Position Range (6Hz) RBI/VBU Ref/fttn  Det fivg Mode Sueep Pts  #Sups/Mode Position
1HC-35) A GBusec(Auto) 9081 H deg
Marker Frequency WMeter Det 222740 ACF(dB) DCCF (dB) GainlLoss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading -3mH Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (em)
(dBuV) (dBuVim)
2.4835 61.77 Pk 0 -40.37 53.5 - - 74 -20.5 7 08 v
2.4835 49.7 VAIT 0 -40.37 41.43 54 -12.57 - - 7 08 \%
2.520031 63.85 Pk 0 -40.25 55.7 - - 74 -18.3 7 08 \%
2.557622 49.94 VAIT 0 -40.05 42.09 54 -11.91 - - 7 08 v

Pk - Peak detector

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

Ton is transmit duration
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ANT 3
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZKUL FRE Chamber 84-RDE-R 20823 Jun 22 19:17:27
Restricted Bandedge
= Config: EUT ONLY
1 Mode: BLE 2M 2484MH= 1 Tx
Tested by: 32981 P N
J
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e
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2. 31 13 TMHz/ 2.441
Frequency (GHz>
Range (6Hz) REU/VE Ref/fttn  Det fAvg Mode Sueep Pts  #Sups/Mode Position Range (BHz) RBU/VBU Ref/fttn  Det fvg Mode Sueep Pts  #Sups/Mode  Position
1:2.31-2,441 HC-3B)/3M 13638 PERK - GBusec(Auto) 081 HAXH 203 degs H 2:2.31-2.441 HC-38)/18 13630 PEAK - 12ns/RE 9B URIT 203 degs H
Marker Frequency Meter Det 222740 Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) - (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) 3mH (dBuV/m; (dBuV/m;
2 2.372693 64.05 Pk 316 -40.41 55.24 - - 74 -18.76 203 102 H
4 2.389898 49.14 VAIT 317 -40.44 404 54 -13.6 - - 203 102 H
1 2.39 61.45 Pk 31.7 -40.44 52.71 - - 74 -21.29 203 102 H
3 2.39 49.11 VAIT 317 -40.44 40.37 54 -13.63 - - 203 102 H

Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

| ZZUL FRE Chamber B4-RDE-R 2023 Jun 22 19:87:35
Restricted Bandedge
= Config: EUT ONLY
1 Mode: BLE 2M 2478MHz 1 Tx
Tested by: 32981 PQ
|
185 It
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2. 31 13 TMHz/ 2.441
Frequency (GHz>
Range (6Hz) RELI/UBL Ref/httn  Det Avg Mode Suesp Pts  #Sups/Mode Position Range (6Hz) RBI/VBU Ref/fttn  Det fvg Mode Sueep Pts  #Sups/Mode Position
1HC-38) B PE BBusec 1 H de
Marker Frequency Meter Det 222740 Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) - (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) 3mH (dBuV/m; (dBuV/m;
2 2.388966 63.07 Pk 31.7 -40.43 54.34 - - 74 -19.66 247 139 \4
1 2.39 617 Pk 317 -40.44 52.96 - - 74 -21.04 247 139 \
3 2.39 49.2 VAIT 31.7 -40.44 40.46 54 -13.54 - - 247 139 \4
4 2.39 49.2 VAIT 317 -40.44 40.46 54 -13.54 - - 247 139 \

Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

125UL FRE Chamber B4-RDE-R 2823 Jun 22 18:58:84
Restricted Bandedge
= Config: EUT ONLY
1 Mode: BLE 2M 2478MHz 1Tx
Tested by: 32981 PC
185
~
%
= 95
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35
2.441 12.2MHz/ 2.563
Frequency (GHz>
Range (6Hz) REU/VEL Ref/fttn  Det Avg Mode Sueep Pts  #Sups/Mode  Position Range (6Hz) RBU/VBU Ref/fttn  Det Avg Mode Sueep Pts  #Sups/Mode  Position
1:2.441-2.563 HC-3E)/M 13638 PERK - GBusec(Auto) 081 HAXH 165 degs H 2:2 4412 563 HC-3)/18 136/30  PERK - 12ns/REN 9081 WRIT 185 degs
Marker Frequency Meter Det 222740 Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) - (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) 3mH (dBuV/m; (dBuV/m;
1 2.4835 62.52 Pk 321 -40.37 54.25 - - 74 -19.75 105 175 H
3 2.4835 50.26 VAIT 321 -40.37 41.99 54 -12.01 - - 105 175 H
2 2.536868 64.13 Pk 321 -40.17 56.06 - - 74 -17.94 105 175 H
4 2.561947 49.97 VAIT 322 -40.05 42.12 54 -11.88 - - 105 175 H

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

| ZZUL FRE Chamber B4-RDE-R 2023 Jun 22 18:46:42
Restricted Bandedge
= Config: EUT ONLY
1 Mode: BLE 2M 2478MHz 1Tx
Tested by: 32981 PC
185
~
2 95
=
s s
>
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K | | Peaki Limit (dBuU/m)
T s | | sa mit (dBuM/m
: [
| | «
65 ' |
< { \
] / §
> = J oge Limit CdBulU/m) g
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45 3 4
o (=}
35
2.441 12 2MHz/ 2.563
Frequency (GHz>
Range (6Hz) RELI/UBL Ref/httn  Det Avg Mode Suesp Pts  #Sups/Mode Position Range (6Hz) RBI/VBU Ref/fttn  Det fvg Mode Sueep Pts  #Sups/Mode Position
i 1HC-38) B PE BBusec 1 H .
Marker Frequency Meter Det 222740 Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) - (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) 3mH (dBuV/m; (dBuV/m;
1 2.4835 62.32 Pk 321 -40.37 54.05 - - 74 -19.95 62 246 \4
3 2.4835 50.24 VAIT 321 -40.37 4197 54 -12.03 - - 62 246 \
2 2.537126 64.44 Pk 321 -40.17 56.37 - - 74 -17.63 62 246 \4
4 2.561513 49.96 VAIT 322 -40.06 421 54 -11.9 - - 62 246 \

Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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10.2.4. HIGH POWER BLE TXBF (2Mbps)

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

~FRE Chamber B4-RDE-T 2023 Jul 2 15:26:28
Restricted Bandedge

Config: EUT Only
Mode: BLEZ2M 24@4MHz TxBF
Tested by: 27927/\\

A
.

185
9: /

Horizontal - Pk C(dBuU/m) 18dB/

75 \
6 = \/ \\
e i Ao L N NN PR - y \\ - .
A A ‘ﬂ \ d
45 a a > %
‘
3 =
2.3 T3 1A=/ 2441
Frequency (GHz)
Range (GHz) RBU/VBU Ref/Attn  Det Avg Mode Sueep Pts #5ups/Mode  Position Range (6Hz) RBI/VBUY Ref/fttn  Det Avg Mode Sueep Pta #Sups/Mode  Position
1:2.31-2.441 1HC-3d62/3M 136738 PEAK - Busec(Auto)  B8ER MAXH 277 degs 3@ cm H  [2:2.31-2.441 HC-3d62/3M 136738 AUER Pur Avg(RMS)  Busec(futo)  BOEA 186TAVG 277 degs 378 cn H
Low 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]
*2.39 59.. Pk . -37.89 54.09 - - 74 -19.91 77 70 H
*2.379963 61. Pk -37.87 55.86 - - 74 -18.14 77 70 H
*2.39 48. RMS . -37.89 42.84 54 -11.16 - - 77 70 H
4 *2.356019 49. RMS 32 -37.89 43.93 54 -10.07 - - 77 70 H

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

| 55FRE_Chanmber 84-RDE-T 2023 Jul 2 15:11:39
Restricted Bandedge
- Config: EUT Only
1 Mode: BLEZ2M 2483MHz TxBF
Tested by: 27927
185
>
-
z 9
S
>
J
3 Peak Limit CdBuU/m)
~ 7C
X
o
I 6':
o
o
? gl Avercge Linit (dBuU/m) 2
3 ‘ s
45 L |
3|:
2.31 13. TMHz/ 2,441
Frequency (GHz)
Range (6Hz) RBU/VBU Ref/fttn  Det fvg Mode Sueep Pta #Sups/Mode  Position Range (6Hz) RBII/VBUY Ref/fttn  Det fivg Mode Sueep Pts  #Sups/Mode Position
Low 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) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 239 60.08 Pk - 37.89 54.29 5 5 74 19.71 9 7 v
2 *2.387447 61.72 Pk ~37.86 55.96 5 5 74 18.04 9 7 v
3 2.39 48.66 RMS ~37.89 42.87 54 1113 - - 9 7 v
4 *2.383353 49.7 RMS ~37.89 43.91 54 ~10.09 9 7 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 8/26/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| 55FRE_Chamber @3-RDE-C 2023 Aug 21 18:04:57
Restricted Baondedge
s Configuration: EUT Only
Mode: BLEZM 2478MHz 2Tx
Tested By: 12491 GM
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N
o
S 95
s
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J
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9 55 ge Limit C(HBUU/m) 2
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45 4
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2.441 12 .2MHz/ 2.563
Frequency (GHz)
Range (6Hz) RBU/VBU Ref/fittn  Det fivg Mode Sueep. Pts  #Sups/Mode  Position Range (6Hz) RBU/UBU Ref/fttn  Det fivg Mode Sueep. Pts  #Sups/Mode  Position
1:2.441-2.563 1HC-3dB)/3M 136/38 PEAK - Busec(Auto) 5088 MAXH 3 degs 148 cn H |2:2.441-2.563 1MC-3d8)/3M 136/30 AUER Pur Avg(RMS)  Bmsec(futo)  BOBB 1BBTAVG 3 degs 148 cn H
p.TST jv4323 38 Mar 2823
Marker Frequency Meter Det 226672 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.4835 60.25 Pk 39.6 52.85 - - 74 21.15 4 H
3 *2.4835 49.96 RMS 39.6 4256 54 11.44 - - 4 H
4 2.540824 50.76 RMS 39.52 4354 54 -10.46 - - 4 H
2 2.551745 63.1 Pk 395 559 - - 74 18.1 4 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 83 of 124
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-E2V2 DATE: 8/26/2023

VERTICAL RESULT

| 5 RE Chamber @4-RDE-T 2023 Jul 2 15:37:58
Restricted Bandedge
- Config: EUT Only
1 Mode: BLEZ2M 2478BMHz TxBF
Tested by: 27927
185
o
=
z 9
< 85
>
J
[aa}
S 75 Peok! Limit (dBul/m
X
o
I 6':
o
o
5 {Averoge Limit (dBLU/m)
[}
>
: 4
5 H
4 : 2 2
3!:
2.441 12.2MHz/ 2.563
Frequency (GHz)
Range (6Hz) RBU/VBU Ref/fttn  Det fvg Mode Sueep Pta #Sups/Mode  Position Range (6Hz) RBII/VBUY Ref/fttn  Det fivg Mode Sueep Pts  #Sups/Mode Position
High CH BE - U.TST jv4323 3@ Mor 2@23
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)
1 *2.4835 59.54 Pk . 37.81 53.93 - - 74 20.07 0 7 V.
3 24835 49.03 RMS 37.81 43.42 54 -10.58 - - 0 7 V.
2 2.502237 61.91 Pk 37.81 56.4 - - 74 17.6 0 7 V.
4 2.537926 50.03 RMS 37.75 44.58 54 9.42 - - 0 7 V.

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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10.2.5.

LOW CHANNEL RESULTS

BLE1M, HARMONICS AND SPURIOUS EMISSIONS

128C%umber B2-RDE-E 2023 Apr 5 17:29:48
Radioted Emissions 3-Meters
Config: EUT Only
118 Mode: BLEIM 24B2MHz TxBF
Tested by: 12559
1808
98
N
S 8o
— Peak Limit (dBuU/m)
o 7B
<
>
a
s 66
Avg Limit CdBuU/m)
50
s | ‘ “ S
e a boibd? - iy
MG L L " RrTry A 2 e
e M o
308
1 18 18
Frequency (GHz)
[Range (@) RBU/VBU Ref/Attn  Det fvg Mode Sueep Pta  foups/Mode Fosition [Range (Ghe) RBU/VBU Ref/Attn  Det fvg Mode Sueep Pta  foups/Mode Fosition
1-3 MC-3dB)/3Bk  122/16 PEAK - 4Tnzec(futo) 6EER MAXH 8-368degs H 3:3-18 MC-3dB)/38k 18472 PERK - 35@nsec(Auto) 19888  MAXH B-368degs H
FCC Part!5C 2. 4GHz RSE.TST jv4323 3 Oct 2822 Rev 8.5 18 Jan 20823
IZOC%umber B2-RDE-E 2823 Apr 5 17:29:48
a
Radioted Emissions 3-Meters
Config: EUT Only
1@ Mode: BLEIM 2482MHz TxBF
Tested by: 12559
188
98
N
% 8o
= Peak Limit (dBuU/m)
o 78
~
>
a
- 66
Avg Limit (dBulU/m)
50
4 6
40 a D 1 o N RN T
5
Q.
38
1 14 18
Frequency (GHz)
Range (6Hz) RBU/UBY Ref/fttn  Det fivg Mode Sueep. Pts H5ups/Mode  Position Range (BHz) RBU/VBY Ref/fttn  Det fivg Mode Sueep. #5ups/Mode  Position
FCC Part!5C 2. 4GHz RSE.TST jv4323 3 Oct 2822 Rev 9.5 18 Jon 2823

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 * 1.245709 60.56 PK2 289 -39.68 49.78 74 -24.22 360 199 H
*1.247198 48.8 MAv1 289 -39.68 38.02 54 -15.98 - - 360 199 H
4 *1.24667 60.56 PK2 289 -39.68 49.78 74 -24.22 360 199 \4
*1.242751 48.95 MAv1 289 -39.68 38.17 54 -15.83 - - 360 199 \4
2 * 3.546407 55.72 PK2 33.1 -45.28 43.54 74 -30.46 360 199 H
*3.548011 44.34 MAv1 33.1 -45.28 32.16 54 -21.84 - - 360 199 H
3 *11.023918 54.8 PK2 37.9 -41.22 51.48 74 -22.52 360 199 H
* 11.024055 42.59 MAv1 37.9 -41.22 39.27 54 -14.73 - - 360 199 H
5 *3.751255 56.73 PK2 33.3 -45.73 443 74 -29.7 360 199 \4
* 3.750634 44.94 MAv1 33.3 -45.72 32.52 54 -21.48 - - 360 199 \4
6 *11.044441 54.2 PK2 37.9 -41.03 51.07 74 -22.93 360 101 \4
* 11.045402 425 MAv1 37.9 -41.02 39.38 54 -14.62 - - 360 101 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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MID CHANNEL RESULTS

| opChember B2-RDE-E 2023 Apr 5 18:06:43
Rodioted Emissions 3-Meters
Config: EUT Only
e Mode: BLEIM 244BMHz TxBF
Tested by: 12559
180
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2 ao
= Peak Limit (dBuU/m)
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~
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% 6o
- Avg Limit C(dBuU/m)
50
: o " Aty
oy
40 i 5 - T e i
A l rye e gt o o
vk
38
1 14 18
Frequency (GHz)
Range (6Hz) RBU/VBU Ref/fAttn  Det fivg Mode Sueep. Pts #Sups/Mode  Position Range (BHz) RBU/VBU Ref/fttn  Det fivg Mode Sueep. Pts HSups/Mode  Position
1-3 1MC-3dB)/3@k  122/16 PEAK - 4Tnsec(futo) 6088 MAXH B-368degs H 3:3-18 IMC-3dB)/38k 18472 PEAK - 35@neec(Auto) 18ABE  MAXH B-368degs H
FCC Part15C 2.4GH=z RSE.TST jv4323 3 Oct 2822 Rev 9.5 18 Jun 2823
Chomber B2-RDE-E 2023 Apr 5 18:06:43

Radioted Emissions 3-Meters

o Config: EUT Only
1o Mode: BLEIM 244BMHz TxBF
Tested by: 12559

188
98
N
S 80
= Peck Limit (dBuU/m)
2 70
~
>
a
° 60

Avg Limit (dBulU/m)

50
6
4 ]

40 20 : A P AN |
36

1 18 18

Frequency (GHz)
[Range (6Hz) REl/UB Ref/btin  Det fvg Hode Sucep Pts  #oupafliode Fosition

[Range (6Hz) REW/ VBl Ref/Attn Dt fvg Made Sueep Pts  #Sups/Made FPosition

FCC Parti15C 2.4GH=z RSE.TST jv4323 3 Oct 2822 Rev 9.5 18 Jon 2823

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 *1.301649 60.16 PK2 29 -39.58 49.58 74 -24.42 0 101 H
*1.301122 48.72 MAv1 29 -39.59 38.13 54 -15.87 - - 0 101 H

4 *1.291557 60.28 PK2 291 -39.62 49.76 74 -24.24 0 101 \4
*1.294217 49.14 MAv1 291 -39.6 38.64 54 -15.36 - - 0 101 \4

2 *4.58142 57.05 PK2 34.1 -46.54 44.61 74 -29.39 0 101 H
*4.58264 45.25 MAv1 34.1 -46.54 32.81 54 -21.19 - - 0 101 H

3 *12.063672 54.68 PK2 38.9 -42.41 51.17 74 -22.83 0 101 H
*12.065179 43.26 MAv1 38.9 -42.43 39.73 54 -14.27 - - 0 101 H

5 *5.022317 57.94 PK2 34 -47.36 44.58 74 -29.42 0 200 \4
* 5.022289 46.28 MAv1 34 -47.36 32.92 54 -21.08 - - 0 200 \4

6 *12.174799 55.07 PK2 39 -42.6 51.47 74 -22.53 0 200 \4
* 12173117 434 MAv1 39 -42.69 39.71 54 -14.29 - - 0 200 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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HIGH CHANNEL RESULTS

Chomber B82-RDE-E 2823 Apr 5 18:34:081

Radioted Emissions 3-Meters

Config: EUT Only
11e Mode: BLEIM 2488MHz TxBF
Tested by: 12553

188
90
N
2 ao
= Peak Limit (dBulU/m)
2 70
~
>
3
8 60

Avg Limit (dBulU/m)

50
40 ! el %MA Py "‘MM
b i 5 P P A
FRPPPR SRS - L o
36
1 18 18
Frequency (GHz)
[Ronge () REA/UBU Ref/Attn  Det Avg Hode Sueep Pts  oups/tiode  Position [Ronge (6Hz) REN/VEl Ref/Attn  Det Avg Hode Sueep Pts  oups/tiode Position
173 M3 /30 122/16 PEAK - 4Tnsec(huto) 6080 HAKH 0-360degs H 3318 M3 /30 1842 FERK - 35lineec(huto) 19880 MAKH 0-360degs H
FCC Part15C 2.4GH=z RSE.TST jv4323 3 Oct 2822 Rev 9.5 18 Jun 2823
Chomber B82-RDE-E 2023 Apr 5 18:34:81

Radioted Emissions 3-Meters

Config: EUT Only
118 Mode: BLEIM 2488MHz TxBF
Tested by: 12559

100
[z

N

S 8o

— Peak Limit (dBuU/m)

T 7@
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>

a

S 66

Avg Limit C(dBuU/m)

50
4 6
48 R = .
O
Q
30
i 18 8

Frequency (GHz)

[Range (6Hz) RBU/VED Ref/Atin  Del fvg Hode Susep Pts  #oups/tiods Fosition [Range (6z) REW/UBld Ref/Atin  Det fvg Hode Susep Pts  #oupa/ods Fosition

FCC Part!15C 2.4GHz RSE.TST jv4323 3 Oct 2822 Rev 9.5 18 Jon 2823

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 *1.291232 60.4 PK2 291 -39.62 49.88 74 -24.12 0 101 H
* 1.290306 48.67 MAv1 291 -39.62 38.15 54 -15.85 - - 0 101 H

4 * 1.305969 60.72 PK2 29 -39.58 50.14 74 -23.86 0 199 \4
* 1.306533 48.97 MAv1 29 -39.58 38.39 54 -15.61 - - 0 199 Vv

2 *4.679087 57.29 PK2 34.1 -46.97 44.42 74 -29.58 0 199 H
* 4.679698 45.69 MAv1 34.1 -46.94 32.85 54 -21.15 - - 0 199 H

3 *12.03735 54.44 PK2 38.8 -42.21 51.03 74 -22.97 0 199 H
* 12.038609 42.93 MAv1 38.8 -42.22 39.51 54 -14.49 - - 0 199 H

5 * 5.059705 58.29 PK2 34.1 -47.35 45.04 74 -28.96 0 199 \4
* 5.05694 46.62 MAv1 34.1 -47.36 33.36 54 -20.64 - - 0 199 \4

6 * 11.998887 54.68 PK2 38.8 -42.25 51.23 74 -22.77 0 199 \4
*12.00102 43.06 MAv1 38.8 -42.31 39.55 54 -14.45 - - 0 199 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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10.2.6. LOW POWER BLE (1Mbps)
ANT 4
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZEChumber B4-RDE-S 2823 Jun 21 86:02:51
Restricted Bandedge
Config: EUT ONLY
L1 S PN SO S — I R Mode: “BLEIM 2482MHz 1Tx
Tested by: 32316 TN
185
~
2
® 95 \
: \
> 85 |
>
fis)
S Peak Limjt (dBuU/m)
x 75
[
|
3 65
P
5
Ave timit (dBuU/m)
8
a5
35
2318 13 TMHz/ 2441
Frequency (MHz)
Range CHiz) REU/VEL Ref/Attn  Det Avg Hode eep Pts  foups/Mode Fosition [Range (PHz) REU/VEl Ref/Attn  Det Avg Mode Sueep Pts  #oups/Mode FPosition
1:2318-2441 HC-3B)/AM 13638 PEAK - usec(futa) 9081 MAXH 277 degs 209 cn H - [2:2318-2441 C-36)/10 136/3  PERK - 12ns/REU 9081 1BBURIT 277 degs 289 ca H
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) (dBuVim) | (dBuVim)
2 2387.671 63.27 Pk 323 -40.21 55.36 - - 74 -18.64 277 209 H
4 2388.37 48.87 VAIT 323 -40.2 40.97 54 -13.03 - - 277 209 H
1 2390 61.44 Pk 323 -40.2 53.54 - - 74 -20.46 277 209 H
3 2390 48.86 VAIT 323 -40.2 40.96 54 -13.04 - - 277 209 H

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

| ZEFRE Chamber B3-RDE-A 2823 Aug 21 14:34:53
Restricted Bondedge
= Configuration: EUT Only
i Mode: BLE IM 24B2MHz 17x
Tested By: 32998 JS
185
o~
8 95
©
< ss
>
@
Cl Peak Limit C(dBulU/m
- 75
X
o
I 6':
o
0
;E 55 Average Limit CdBuld/m) ? 1‘
3 o
45 4
o 3
35
2. 31 13, 1MH=z/ 2.441
Frequency (GHz)
Ronge (6Hz) RBU/UBM Ref/Atin Det Avg Mode Sueep Pts  #ups/Mode FPosition Range (GHz) RBLL/UBI Ref/Atin Dat Avg Mode Sueep Pis  fSups/Mode FPosition
Low CH BE - U.TST jv4323 13 Apr 2823
Marker Frequency Meter Det 200897 DCCF Gain/Lo Correct Averag Margin Peak PK Azimut Height Polarity
(GH2) Readin ACF (dB) ss (dB) ed e Limit (dB) Limit Margin h (cm)
g (dB) Readin (dBuVv/ (dBuv/ (dB) (Degs)
(dBuVv) 3mH g m) m)
(dBuv/
m)
1 *2.39 60.6: Pk 9 0 -40.4. 52.1 - - 74 -21.9 147 \
2 *2.384073 63.3 Pk 9 0 -40.3: 54.9 - - 74 -19.1 147 \
3 *2.39 49.9 RMS 9 0 -40.4. 41.44 54 -12.56 - - 147 \
4 *2.367369 51.2: RMS 8 0 -40.4. 42.66 54 -11.34 - - 147 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 8/26/2023

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12:FRE Chaomber B3-RDE-A 2023 Aug 21 14:48:33
Restricted Bondedge
= Configuration: EUT Only
I Mods: BLE IM 248BMHz 1Tx
Tested By: 32998 JS
185
~ A
> A
§ o /”
> 85
>
@
o
~ 75 ﬂ \}‘ Peaki Limit (dBiU/m
x
o
| |
_ \
o 6:
P
c
0 - Averag dBuU/m) 2
s 5 PRI RTITY PO W PY! o Y mmnu‘.) " Yo} Rl bbbl e ki ke o b kv A ke s " w‘ "
a
) \
4
45 ‘ V! ’ s
oy 4 ¥ A4 o
35
2.441 12.2MHz/ 2.563
Frequency (GHz)
Ronge () REU/UBI Ref/Attn Dot Avg Mode Sueep Pis  foups/fode Position Range (GHz) RELI/UBl Ref/Attn Dt Avg Mode Sueep s fSupsiode Fosition
1:2.441-2.563  IMGIB)/M 136730 PERK - Snsec(huto) B3B8 MAXH Ml degs 135 cm2:2.441-2.563  INC-3B)/3M  136/38  AUER Pur AvgRMS)  Baseclfuto) 8988 IBBTAUG 341 degs 135 cn H
High CH BE - H.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/ (dBuV/ (dB) (Degs)
(dBuVv) 3mH g m) m)
(dBuV/
m)
1 *2.4835 60.77 Pk 32. 0 -40.11 52.86 - - 74 -21.14 4 H
3 *2.4835 50.32 RMS 32. 0 -40.11 42.41 54 -11.59 - - 4 H
2 2.534144 63.54 Pk 32. 0 -39.97 55.77 - - 74 -18.23 4 H
4 2.54874 51.1 RMS 32. 0 -39.95 43.38 54 -10.62 - - 4 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 93 of 124
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-E2V2 DATE: 8/26/2023

VERTICAL RESULT

1ZI:FRE Chaomber B3-RDE-A 2023 Aug 21 15:87:35
Restricted Bondedge
15 Configuration: EUT Only
Mode: BLE 1M 2488BMHz 1Tx
Tested By: 32998 JS
185
o~
8 95
©
< ss
2
5
[is]
3z 75 Peoki Limit (dBulU/m)
X
o
L5 -
o “ |
0
3 es |l |averdge Limit cdBuu/m) 2 ‘
b T A OO PO T R i e — S— ;
45 4
2 o
35
2.441 12.2MHz/ 2.563
Frequency (GHz)
Ronge (GHz) REN/UBI Ref/Attn Det Avg Mode Suzep Pts  Bups/Made Fosition Range (GHz) REW/UBH Ref/Atin Dt Avg Mode Susep Pts  8Sups/fode Fosition
441-2.563 HC-3dB) /3 3630 PERK - Snseclfuto) 8088 MAXH 62 degs 219 cn
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
(GH2) Readin ACF (dB) ss (dB) ed e Limit (dB) Limit Margin h (cm)
[*] (dB) Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuVv) 3mH g m) m)
(dBuv/
m)
1 * 24835 60.51 Pk 0 -40.1 52.6 - - 74 -21.4 6! 9 v
3 * 24835 49.86 RMS 0 -40.1 41.95 54 -12.05 - - 6! 9 v
4 2.538262 51.1 RMS 0 -40.0 43.29 54 -10.71 - - 6! 9 v
2 2.549167 62.95 Pk 0 -39.94 55.21 - - 74 -18.79 6! 9 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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ANT 3
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

12|:FRE Chamber B3-RDE-A 2023 Aug 21 15:47:19
Restricted Bondedge
15 Configuration: EUT Only
Mode: BLE IM 2482MHz 1Tx
Tested By: 32998 JS
185
g \
o
> 85
b} [
@ |
o
~ Peak Limit C(dBulU/m \t
v 75
= |
I ‘
5 65
P
c
R 55l Average Limit (dBuld/m) 2 | " — .
i NIRRT Y TP e TR TR AN v T RRTTATTITN W AT " T
< w PRI bl VYT NS TR okl Y .WWWWWWM \ i S ‘Wm“_ o
i |
4 |
45 ’ i N | )
" T i " h L
35
2. 31 13, TMH=z/ 2. 441
Frequency (GHz)
Range (GHz) REW/UBU Ref/Attn Dot Avg Mode Sueep Pt fSups/Made  Position  [Range (Gz) RE/UBl Ref/Attn  Dst Avg Mode Sueep s fSupo/lods Fosition
1:2.31-2.441 N30 /3 136/38 - Snsec(futo) 8980 MAYH 75 degs 145 on [2:2.31-2.441 NC3B)/M  16/38 AUER Pur Aug(RMS)  Basec(futo) G080 1BBTAVG 75 degs 145 cn H

Low CH BE - H.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/ (dBuV/ (dB) (Degs)
(dBuVv) 3mH g m) m)
(dBuv/
m
1 *2.39 61.66 Pk 31.9 0 -40.42 53.14 - - 74 -20.86 75 145 H
2 *2.383746 63 Pk 31.9 0 -40.39 54.51 - - 74 -19.49 75 145 H
3 *2.39 50.2 RMS 31.9 0 -40.42 41.68 54 -12.32 - - 75 145 H
4 *2.389527 51.16 RMS 31.9 0 -40.42 42.64 54 -11.36 - - 75 145 H

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

iZI:FRE Chamber B3-RDE-A 2023 Aug 21 15:55:57
Restricted Bondedge
= Configuration: EUT Only
i Mode: BLE [M 24B2MHz 17x
Tested By: 32998 JS
185
~
8 95
=
< ss
>
J
% Peok Limit (dBulU/m
- 75
X
o
I 6':
o
0
;E 55 Average Limit CdBuld/m) 2 }
2 o
45 : 4 3
o
35
2.31 13, TMHz/ 2.441
Frequency (GHz)
Ronge (6Hz) RBU/UBM Ref/Atin Det Avg Mode Sueep Pts  #ups/Mode FPosition Range (GHz) RBLL/UBI Ref/Atin Dat Avg Mode Sueep Pis  fSups/Mode Position
Low CH BE - U.TST jv4323 13 Apr 2823
Marker Frequency Meter Det 200897 DCCF Gain/Lo Correct Averag Margin Peak PK Azimut Height Polarity
(GH2) 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)
1 *2.39 60.76 Pk 9 0 -40.4 52.24 - - 74 -21.76 1 1 \
2 *2.367369 63.21 Pk 8 0 -40.4 54.59 - - 74 -19.41 1 1 \
3 *2.39 50.09 RMS 9 0 -40.4 41.57 54 -12.43 - - 1 1 \
4 *2.361702 51.25 RMS 8 0 -40.46 42.59 54 -11.41 - - 1 1 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12:FRE Chomber B3-RDE-A 2823 Aug 21 15:23:44
Restricted Bondedge
s Configuration: EUT Only
Mode: BLE IM 248B8MHz 1Tx
Tested By: 32998 JS
185
N
3 |
8 95 [‘ :
3 85 :
3 -
@
S Peaki Li t (dByU/m)
ea imi dBuU/
x 75
o
I
5 65
»
c
Ly 2
. PR BTN IR OONE VRR TR T PN VT Y Qo i m i
£
=
4 J " A m uk
35
2.441 12.2MH=z/ 2.563
Frequency (GHz)
Ronge (GHz) BlI/UBLI Ref/Attn Det Avg Madke Suzep Pts  Hups/Mode Position  |Range (6Hz) REW/UBH Ref/Atin Dt Avg Mode Susp Pls  #Supsifode Position
1:2.441-2.563  IMG3B)/M 136730 PERK - Smsec(futo) 6080 MAXH 75 degs 142 on [2:2.441-2.563  ANC3B)/3M 13638 AUER Pur Aug(RMS)  Basec(futo) BABB  1BATAVS 75 degs 142 cn H
High CH BE - H.TST jv4323 13 Apr 2823
Marker Frequency Meter Det 200897 DCCF Gain/Lo Correct Averag Margin Peak PK Azimut Height Polarity
(GH2) Readin ACF (dB) ss (dB) ed e Limit (dB) Limit Margin (cm)
g (dB) Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuVv) 3mH g m) m)
(dBuV/
m)
1 *2.4835 61.5 Pk 3. 0 40 53.6 - - 74 -20.4 75 4 H
3 *2.4835 50.3 RMS 3. 0 40 42.4i 54 -11.52 - - 75 4 H
4 *2.483751 513 RMS 3. 0 40. 43.4. 54 -10.58 - - 75 4 H
2 2.522385 63 Pk 3. 0 40.04 55.1 - - 74 -18.84 75 4 H

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

12:FRE Chamber B3-RDE-A 2823 Aug 21 15:34:22
Restricted Bondedge
= Configuration: EUT Only
H Mode: BLE [M 248BMHz 1Tx
Tested By: 32998 JS
185
o~
% 95
=
- i
$ e =
3 I
2 [
s s | 1| Peaki Limit (dBUU/m)
X I |
o I “
| I
65 !
E |
3 | |Averdge Limit tdBuu/m 2
*; 5; i \ VEF\JBL" mit u m &
5 PYIYTPN) TN IR AT TIRYY N PRI FPT § i ; : — e —_—
> 1 !
45 2
35
2.441 12.2MH=z/ 2.563
Frequency (GHz)
Range (6Hz) REL/UBl Ref/Atin Det Avg Madke Suzzp Pts  Eups/Made Fosition Range (GHz) REW/UBl Ref/Atin  Dat Avg Mode Suep Pts  Eups/fede Fosition
41-2.563  INC-3d8/3t 8 PEAK eclhuto) 8008 MAKH fegs 112 on
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)
(dBuv) 3mH g m) m)
(dBuV/
m)
*2.483! 60.56 Pk 0 -40. 52.6! - - 74 -21.35 4 4
*2.483! 50.34 RMS 0 -40. 42.4 54 -11.57 - - 4 vV
4 *2.483797 51. RMS 0 -40. 43.2; 54 -10.78 - - 4 4
2 2.5490! 63.: Pk 0 -39.94 56.0! - - 74 -17.91 4 4
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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10.2.7. LOW POWER BLE TXBF (1Mbps)
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

! ZKChumbar B4-RDE-S 2823 Jun 23 088:56:21
Restricted Bandedge
= Config: EUT Only
" Mode: BLETM 2482MHz TxBF
Tested by: 32316 TN
185
~
fos)
g 95
2 £
3 85 !
3
- !
S Peok Limjt (dBuU/m) /
x
o
|
T
2
c
]
N |
5 \
£ \
35
23108 13. IMHz/ 2441
Frequency (MHz)
Range (Hiz) REU/VEL Ref/Aitn Dei fvg Mode Sueep Pts  #ups/fode  Position [Range Hiz) REL/VB Ref/Attn  Det Avg Hode Suezp Pts  #oups/fode Position
1:2318-2441 HC-3dB)/3M 13638 PERK - usec(Auto) 081 HAXH 248 degs 266 cn H  [2:2310-2441 HC-38)/10 136/30  FERK - 1Zns/RB 9081 1GDNRIT 248 degs 266 c
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 2389.272 63.42 Pk 323 -40.21 55.51 - - 74 -18.49 248 266 H
1 2390 62.24 Pk 323 -40.2 54.34 - - 74 -19.66 248 266 H
3 2390 48.84 VAIT 323 -40.2 40.94 54 -13.06 - - 248 266 H
4 2390 48.84 VAIT 323 -40.2 40.94 54 -13.06 - - 248 266 H

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

| 55 Chember B4-RDE-S 2023 Jun 23 ©8:34:28
Restricted Bandedge
- Config: EUT Only
" Mode: BLEIM 2482MHz TxBF
Tested by: 32316 TN
185
N
§ o
< e \
> If
J
3 Peak Limjt (dBuU/m)
S 5
X
'
I 6K
3
$ gl Average Limit (dBulim) 2 I ‘ ‘
ﬁ Jﬂm- o P I Y | R, TV Vg e | L s ot
=y
45 5 5
o O
35
2310 T3 THMHz/ 2441
Fregquency (MHz)
Ru{\ge“[[ﬂﬁz) RBWUB«H - Rﬁ/ﬁ}m ,D?tv fvg Mode Vﬁuee;‘: . f:‘!: tfiw‘p‘s/hade ,?DS“,""_""“, | Range CHMHz) RBU/VBU Ref/fttn  Det Avg Mode Sueep Pts #Sups/Mode  Position
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 2355.488 64.18 Pk 32.1 -40.32 55.96 - - 74 -18.04 204 344 v
4 2371.019 4927 VAT 322 -40.28 41.19 54 -12.81 - - 204 344 V
1 2390 61.29 Pk 323 -40.2 53.39 - - 74 -20.61 204 344 v
3 2390 48.83 VAT 323 40.2 40.93 54 -13.07 - - 204 344 V
Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ZRChumber B4-RDE-S 2823 Jun 23 89:24:088
Restricted Bandedge
= Config: EUT Only
f Mode: BLEIM 248@MHz TxBF
Tested by: 32316 TN
185
~
2
@ 95
e
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>
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; 75 Peak iLimit C(dBul/m
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155 ) - Averdge Limit CHBUU/m) ) 2& )
£
45 3 4
o =)
35
2441 12.2MHz/ 2563
Frequency (MHz)
Range CMiz) REU/VEL Ref/Attn  Det Avg Hode eep Pts  foups/fode Fosition [Range (HHz) REU/VEl Ref/Attn  Det Avg Mode Sueep Pts  #oups/Mode FPosition
1:2441-2563 HC3B)/AM 13638 PERK - usec(futa) 9081 MAXH 254 degs 277 e H [2:2441-2563 C-36)/18 136/3  PERK - 12ns/REU 9081 IBEURIT 254 degs 277 ca H
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 60.98 Pk 324 -39.96 53.42 - - 74 -20.58 254 277 H
3 2483.5 49.99 VAIT 324 -39.96 4243 54 -11.57 - - 254 277 H
2 2532.91 63.41 Pk 324 -39.91 55.9 - - 74 -18.1 254 277 H
4 2552.295 50 VAIT 324 -39.85 4255 54 -11.45 - - 254 277 H

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

| chhumbek B4-RDE-S 20823 Jun 23 89:14:49
Restricted Bandedge
s Config: EUT Only
L Mode: BLEIM 2488MHz TxBF
Tested by: 32316 TN
105
3
§ *
£ 85 i
3 I
a
o eoki Limit (dBuV/m)
o 75
x
[
| 65
E
a
5 s Averftige Limit CdBuU/m) 2
5 b e R £ Uit hh ; i AR IMR fromn i : i e (!
>
45 3 4
o o
35
2441 12.2MHz/ 2563
Frequency (MHz)
Range (Miz) REU/VEL Ref/Atin  Det Avg Hode Sueep Pts  #oups/Mode Position [Range (HHiz) REM/VEl Ref/Attn  Det Avg Mode Sueep Pts  #oups/fode Position
2441-2563 1HC-348)/3 usec(Auts) 9B  MAXt 227 degs 39 cn U
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 60.52 Pk 324 -39.96 52.96 - - 74 -21.04 227 390 \4
3 2483.5 50.03 VAIT 324 -39.96 4247 54 -11.53 - - 227 390 \
4 2510.366 50.39 VAIT 324 -39.94 42.85 54 -11.156 - - 227 390 \4
2 2523.705 63.71 Pk 324 -39.89 56.22 - - 74 -17.78 227 390 \

Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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10.2.8. LOW POWER BLE (2Mbps)

ANT 4

BANDEDGE (LOW CHANNEL)

| ZKChumbar B4-RDE-S 2823 Jun 21 08:37:28
Restricted Bandedge
s Config: EUT ONLY
1 Mode: BLEZM 2484MHz 1Tx
Tested by: 32316 TN
185
~
2
® 95 /
< /I‘ \
3 85 1
3 \
g a
- Peak Limjt (dBulU/m) f |
75 (—
X 1
[ | 1
| \
5 65 !
9
] 2| (dBuUYm2 \
] =| _AverageZiimit (dBuUim: 1 | N ) )
S e hlbacii Lol ‘ R T e
: |
45 \
3 . \ i
—~ = e o I
35
2318 13. IMHz/ 2441
Freguency (MHz)
Range (i) REU/VEL Ref/Aitn Dei fvg Mode Sueep Pts  #ups/fode  Position [Range HHiz) REL/VBY Ref/Attn  Det Avg Hode Sueep Pts  #oups/fode Position
1:2318-2441 HC-3dB)/3M 136/38 PERK - usec(Auto) 9081 MAXH 251 degs 209 cn H  [2:2318-2441 1C-38)/10 136/30  FERK - 12ns/RBU 9881 BURIT 251 degs 209 cn H
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 2322.096 63.6 Pk 32 -40.38 55.22 - - 74 -18.78 251 209 H
4 2389.752 48.85 VAIT 323 -40.2 40.95 54 -13.05 - - 251 209 H
1 2390 62.47 Pk 323 -40.2 54.57 - - 74 -19.43 251 209 H
3 2390 48.78 VAIT 323 -40.2 40.88 54 -13.12 - - 251 209 H

Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

| chhumbe»' B4-RDE-S 20823 Jun 21 08:26:14
Restricted Bandedge
s Config: EUT ONLY
L Mode: BLEZM 2484MHz 1Tx
Tested by: 32316 TN
105
3
§ f
- [
n |
£ 85 I
=} |
B /
3 Peak Limjit (dBuU/m) |
o 75 |
x |
[
|
' 65 !
E |
o |
br =l Average Eimit (dBuU/md 2 | \
QIR e e e T Wi A AR R RN
45 5 g
o o
35
2318 13. IMHz/ 2441
Frequency (MHz)
Range (Miz) REU/VEL Ref/Atin  Det Avg Hode Sueep Pts  #oups/Mode Position [Range (HHiz) REM/VEl Ref/Attn  Det Avg Mode Sueep Pts  #oups/Mode Position
2318-2 1HC-348)/3 SnsectAuts)  9B1  MAKH 208 degs 378 ca U
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 2367.627 63.6 Pk 322 -40.29 55.51 - - 74 -18.49 208 378 \4
4 2373.755 49.17 VAIT 322 -40.26 41.11 54 -12.89 - - 208 378 \
1 2390 61.69 Pk 323 -40.2 53.79 - - 74 -20.21 208 378 \4
3 2390 48.83 VAIT 323 -40.2 40.93 54 -13.07 - - 208 378 \

Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ZRChumbar B4-RDE-S 2823 Jun 21 B88:52: 34
Restricted Bandedge
= Config: EUT ONLY
f Mode: BLEZM 2478MHz 1Tx
Tested by: 32316 TN
185
~
2
@ 95
e
SR
>
fis)
il
; 75 m
[
|
5 65
P
c
a R
N 55 LEBUY/m)
5 ity
T
45 4
35
2441 12.2MHz/ 2563
Frequency (MHz)
Range CMiz) REU/VEL Ref/Attn  Det Avg Hode eep Pts  foups/fode Fosition [Range (HHz) REU/VEl Ref/Attn  Det Avg Mode Sueep Pts  #oups/Mode FPosition
1:2441-2563 HC3B)/AM 13638 PERK - usec(futa) 9081 MAXH 271 degs 246 e H - [2:2441-2563 C-36)/18 136/3  PERK - 12ns/REU 9081 1BEURIT 271 degs 246 ca H
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 61.42 Pk 324 -39.96 53.86 - - 74 -20.14 271 246 H
3 2483.5 49.99 VAIT 324 -39.96 4243 54 -11.57 - - 271 246 H
2 2525.115 63.29 Pk 324 -39.91 55.78 - - 74 -18.22 271 246 H
4 2551.536 50.03 VAIT 324 -39.86 4257 54 -11.43 - - 271 246 H

Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

| 55 RE_Chamber B3-RDE-C 2023 Aug 21 ©9:31:11
Restricted Bandedge
- Configuration: EUT Only
1 Mode: BLEZM 2478MHz 1Tx
Tested By: 12491 GM
185
~N
£ 95
=
S s5
=3
J
[ia}
S 75 Peaki Limit (dBul/m)
v
o
-
- I
g | 2
z 5: L i Lo b v WA \JM" \ Q/Eﬁjge ‘L‘“‘t [(‘jBUU/mj b i L 2 I A: O\
a e W AR il
4
45 3 2
3!:
2.441 12.2MHz/ 2.563
Frequency (GHz)
’m N Rfi/syn ch fivg Mode ‘Suf:p‘r‘ ?ffu fim‘pamade l?ca‘:franV [Range (6Hz) RBU/UBU Ref/Attn  Det fivg Hode Sueep Pts  #ups/ode FPosition
High CH BE - U.TST jv4323 3@ Mar 2@23
Marker Frequency Meter Det 226672 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]
1 *2.4835 61.03 Pk -39.6 53.63 - - 74 20.37 0 5 v
3 24835 49.87 RMS -39.6 42.47 54 11.53 - - 0 5 V.
4 2.535761 50.75 RMS 39.52 43.53 54 10.47 - - 0 5 V.
2 2.562513 63.54 Pk 395 56.34 - - 74 -17.66 0 5 V.
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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ANT 3

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| 5 RE Chamber @3-RDE-C 2023 Aug 21 ©9:41:24
Restricted Bandedge
- Configuration: EUT Onl
1 Mode: BLEZ2M 2484MHz 1Tx
Tested By: 12491 GM
185
3 N
2 o5 /)
N // a
=
g \
3 -
o | |
° Peak Limit CdBuU/m) .
X 7:
£ \
‘ | |
_D EE i
3
C
C Ak R NP TN N b b
]Di \
45 - ' 43 il " w—
- v o v r -
3!:
2. 31 T3 TMHz/ 2. 441
Frequency (GHz>
Range (6Hz) REW/VBY Ref/fttn  Det fvg Mode Sueep Pts  #Sups/Mode  Position Range (6Hz) RBI/VBY Ref/fittn  Det fivg Mode Sueep. Pts  #Sups/Mode  Position
1:2.31-2.441 1HC-3dB)/3M 136738 PEAK - Busec(futo) 8288 MAXH 4 degs 132 cm H 2.31-2.441 1HC-3dB)/3M 136/38 JER Pur Avg(RHS)  Bmsec(Auto) 80808 108TAVG 4 degs 132 cn H
Low CH BE - H.TST jv4323 38 Mar 20823
Marker Frequency Meter Det 226672 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 239 60.25 Pk 2.1 39.8 5255 - - 74 2145 4 H
2 *2.351696 63.4 Pk 1.9 39.9 55.4 - - 74 -18.58 4 H
3 2.39 501 RMS 2.1 39.8 42.4 54 11.57 - - 4 H
4 *2.387873 50.9 RMS 2.1 39.9 43, 54 -10.82 4 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

~FRE Chamber B3-RDE-C

2023 Aug 21 89:47:33

12
Restricted Bandedge
- Configuration: EUT Only
H Mode: BLEZ2M 2484MHz 1Tx
Tested By: 12491 GM
185
N
g o5
=
: oo |
=) |
2 |
% Peak Limit C(dBuU/m |
T |
x |
o |
' oes |
T
o
5 Average imit (dBulUym) 2 |
B et i I S B ¥ T AR AT el R i
>
4
45 4 3
3!:
2. 31 13. 1MHz/ 2.441
Frequency (GHz)
’m N ij/mn Det fivg Mode Sueep Pj: *iwm/ﬂude Position ) Range (BHz) RBU/VBU Ref/Attn  Det fvg Mode Sueep Pts  #oups/Mode Position
Low CH BE - U.TST jv4323 38 Mar 2823
Marker Frequency Meter Det 226672 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|
1 *2.39 61.25 Pk 32.1 -39.8 53.55 - - 74 -20.45 90 v
2 *2.373297 63.32 Pk 32 -39.9 55.42 - - 74 -18.58 90 v
3 *2.39 50.02 RMS 32.1 -39.8 42.32 54 -11.68 - - 90 v
4 *2.384958 50.89 RMS 32.1 -39.8 43.19 54 -10.81 90 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

1ZI:FRE Chamber B3-RDE-C 2023 Aug 21 09:23:30
Restricted Bandedge
= Configuration: EUT Onl
i Mode: “BLEZM 2478MHz 1Tx
Tested By: 12491 GM
185

. i
. |
. |

Peaki Limit (dByU/m)

Horizontal - Pk CdBulU/m) 1@dB/

55 BuU/m) %
(NPAUR T TPYT PVTRF T TV FRopTT RPN T R I N R Ay R o gk
45
4 u y b
35
2,441 12 2MHz/ 2.563
Frequency (GHz>
Range (GHz) RBU/VBW Ref/fttn  Det fvg Mode Sueep Pts  #Sups/Mode Position Range (6Hz) RBU/VBY Ref/fttn  Det Avg Mode Sueep Pts  #Sups/Mode Position
1:2.441-2.563 HC-3dB)/3M 136/38 PERK - Busec(Auto) 8080 MAXH 279 degs I51 cn H [2:2.441-2.563 C-3dB)/3M 136/38 R Pur fvg(RHS)  Smsec(futo) 8088 1BBTAUS 279 degs 151 ca H
High CH BE - H.TST jv4323 3@ Mar 2823
Marker Frequency Meter Det 226672 ACF Gain/Loss (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) 3mH Reading (dBuV/m) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuVY) (dBuVim)
1 *2.4835 60.72 Pk . -39.6 53.32 - - 74 -20.68 79 5 H
3 *2.4835 50.2 RMS 8 -39.6 42.81 54 -11.19 - - 79 5 H
4 *2.484178 51.12 RMS . -39.62 437 54 -10.3 - - 79 5 H
2 2.520341 63.16 Pk . -39.5 55.96 - - 74 -18.04 79 5 H

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

~FRE Chamber B3-RDE-C 2023 Aug 21 B9:31:11
Restricted Bandedge

~ Configuration: EUT Only
1 Mode: BLEZM 2478MHz 1Tx
Tested By: 12491 GM

g5

85

75 Peaki Limit (dBul/m)

65

| |Averoge Limit (dBub/m) 2
S5 e | Q)

{
JIOY AT i R

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

e W AR Lalaly

45

AL
{2EN

35

2.441 12 2MHz/ 2.563
Frequency (GHz)

Range (6Hz) REW/VBL Ref/Attn  Det fvg Mode Sueep Pts  #Sups/Mode Position Range (6Hz) RBU/VBY Ref/fttn  Det fivg Mode Sueep. Pts  #Sups/Mode Position
2 441-2.563 /M 136/30 i Susec(Auto)  80AR 3 B degs 153

High CH BE - U.TST jv4323 3@ Mor 2@23

Marker Frequency Meter Det 226672 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)
1 *2.4835 61.03 Pk . -39.6 53.63 - - 74 -20.37 0 5! \4
3 *2.4835 49.87 RMS . -39.6 42.47 54 -11.53 - - 0 5! \4
4 2.535761 50.75 RMS . -39.52 43.53 54 -10.47 - - 0 5! \4
2 2.562513 63.54 Pk . -39.5 56.34 - - 74 -17.66 0 5! Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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10.2.9.

LOW POWER BLE TXBF (2Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

! ZKChumbar B4-RDE-S 2023 Jun 23 18:19: 21
Restricted Bandedge
- Config: EUT Only
H Mode: BLE2M 2484MHz TxBF
Tested by: 32316 TN
185
~
w
§ o
‘e
> 85
J
w
N Peak Limjt (dBuU/m)
x 75
[
|
5 65
£
R 55 Limit CdBaU7m) ‘ .
A LR PP S R TFAC WP ST EAP TR T e
£
a5
35
2318 13.1MHz/ 2441
Frequency (MHz)
Ronge (MHz) RBW/AVBU Ref/fttn  Det fivg Mode Sueep Pts #Sups/Mode  Position Range CHHz) RBU/VBY Ref/fttn  Det Avg Mode Sueep Pts #5ups/Mode  Position
1:2318-2441 1MC-3dB2/3M 136/30 PERK - Ousec(Auta) 9981 MAXH 110 degs 168 cw H  |2:2318-2441 HC-3dB)/18 136738 PERK - 12nms/RBW 9881 BURIT 110 degs |68 cn H
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 2333.173 64.59 Pk 32 -40.35 56.24 - - 74 -17.76 110 160 H
1 2390 61.75 Pk 32.3 -40.2 53.85 - - 74 -20.15 110 160 H
3 2390 48.87 VAIT 32.3 -40.2 40.97 54 -13.03 - - 110 160 H
4 2390 48.87 VAT 32.3 -40.2 40.97 54 -13.03 110 160 H
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

| chhumbek B4-RDE-S 20823 Jun 23 18:83:29
Restricted Bandedge
s Config: EUT Only
L Mode: BLEZ2M 2484MHz TxBF
Tested by: 32316 TN
105
3
g ® «
- |
£ 85 |
3 |
2 |
2 Peak Limjt (dBuU/m) \
fwg 75 ‘\
x |
. |
| 65 “
- |
a |
5 sgl. Average Limit (dBulim) .2 J \ ) ”
B T I T - hviiod! LT T g
8 e ¥ h
45
o 3
o
35
2318 13. IMHz/ 2441
Frequency (MHz)
Range (Miz) REU/VEL Ref/Atin  Det Avg Hode Sueep Pts  #oups/fode FPosition [Range (HHiz) REM/VEl Ref/Attn  Det Avg Mode Sueep Pts  #oups/Mode Position
2318-2 1HC-348)/3 SnsectAuts)  9B1  MAKH 230 degs 337 ca U
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;
4 2369.432 50.57 VAIT 322 -40.29 42.48 54 -11.52 - - 230 337 \4
2 2377.351 64.37 Pk 322 -40.28 56.29 - - 74 -17.71 230 337 \
1 2390 615 Pk 323 -40.2 53.6 - - 74 -20.4 230 337 \4
3 2390 48.92 VAIT 323 -40.2 41.02 54 -12.98 - - 230 337 \

Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

= Chamber B4-RDE-S 2023 Jun 23 11:17:43
Restricted Bandedge

5 Config: EUT Only
" Mode: BLEZ2M 2478MHz TxBF
Tested by: 32316 TN

12

185

) Il
// ‘\ S T S
|

Horizontal — Pk (dBulU/m) 18dB/

75
65
55
a5
35
2441 12.2MHz/ 2563
Frequency (MHz)
Range CMiz) REU/VEL Ref/Attn  Det Avg Hode eep Pts  foups/fode Fosition [Range (HHz) REU/VEl Ref/Attn  Det Avg Mode Sueep Pts  #oups/Mode FPosition
1:2441-2563 HC3B)/AM 13638 PERK - usec(futa) 9081 MAXH 186 degs 128 ca B [2:2441-2563 C-36)/18 136/3  PERK - 12ns/REU 9081 RIT 186 degs 128 ca H
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 60.66 Pk 324 -39.96 53.1 - - 74 -20.9 106 128 H
3 2483.5 50 VAIT 324 -39.96 42.44 54 -11.56 - - 106 128 H
4 2553.528 50.01 VAIT 324 -39.83 42.58 54 -11.42 - - 106 128 H
2 2554.654 63.38 Pk 324 -39.84 55.94 - - 74 -18.06 106 128 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 23 18:56:20
Restricted Bandedge
- Config: EUT Only
" Mode: BLEZ2M 2478MHz TxBF
Tested by: 32316 TN
105
N
§ =
Qe e
>
@
R coki Limit (dBuJ/m)
X
[
I 6:
o
o R ‘
5 - / | | Averbge Limit CGdBul/m) 2
5 55 Gl sl ik idicia i L (T Ty AT AR e Lol
>
45 3 &
o o
35
2441 12.2MH=z/ 2563
Frequency (MHz)
Rn{\gg‘[?jtﬁz)r RBWUB«H - Rﬁ/ﬁ}m ,D?tv fvg Mode Vﬁuee;‘: . f:‘!: tfiw‘p‘s/hade fr’gs‘\”t\‘nn B | Range C(MHz) RBH/VBW Ref/fttn  Det Avg Mode Sueep Pts #Sups/Mode  Position
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 61.09 Pk 324 -39.96 53.53 - - 74 -20.47 165 104 \4
3 2483.5 49.94 VAIT 324 -39.96 42.38 54 -11.62 - - 165 104 \
4 2515.531 50.12 VAIT 324 -39.92 426 54 -114 - - 165 104 \4
2 2548.811 63.24 Pk 324 -39.9 55.74 - - 74 -18.26 165 104 \
Pk - Peak detector
VAA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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10.3. WORST CASE BELOW 1 GHZ

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

= Chomber B2-RDE-E

2023 May 23 83:83:19

9
Radioted Emissions - 3 Meters
~ Config: EUT + Charger
8 Mode: BLE Worst Case
Tested by: 12559
7 =
6 =
~
% 55
i ]
e 45 PR LT TEBUU /) f
~
>
@
: ¥ &
25 4 g ,Jﬂ\jv A
iy, VAN SN S PWYl
15 Wm*«wun\ J
5
36 164

Ronge (Fiz) REW/UEI Ref/Atin  Del fvg Hode Susep Pts  #oupa/Mods Fosition
1:3-208 120k(-6483/11 112/18 PEK - 76ns/Miz 4308 MAIH 0-3hdegs H

[Range CVH:
13:208-1090

Frequency (MHz)

1860

i2) Ref/Attn Dt Avg Made

B/ Susep
120k(-6483/1H 11218 FERK - 806ns/MHz

Pts  Foups/tode
S0 MAKH

Position
6-360degs H

FCC Part!5C 38-10@8BMHz.TST jv4323 18 Apr 2823 Rev 8.5 B1 May 2023

HORIZONTAL

1860

9:CHumbar B2-RDE-E 2023 May 23 83:03:19
Radioted Emissions - 3 Meters
o5 Config: EUT + Charger
Mode: BLE Worst Case
Tested by: 12559
7 =
6 =
N
% 55
gg {-
e 45 PR L T L) f
~
>
3
2 35
4 3
o5 ”Wm > é R«u
R L '_w /‘ "\ o) Ml{ \‘\ww i
) | " y ﬂ*ﬂ
15 " bl wv"'"w i il W
5
308 180
Frequency (MHz)
Ronge (H) REV/UBIL Ref/Atin Dol fivg Modk Swoep Pto  Foups/fods Position Range OH2) REU/BM Ref/Atin  Det fivg Modk Swoep Pto  ¥ups/fods Position
2:30-200 2(-6BI/IM 112/18 PERK - Thno/MHz 4000 MARH B-Fhdegs U 270-1000 20(-6d83/1M 112/18 PEBK - Bonc/MHz  SDER  MAYH B-360dege |
FCC Part!5C 38-18@8MH=. TST jv4323 18 Apr 2023 Rev 9.5 @1 Moy 2823

VERTICAL
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DATA
Marker Frequency Meter Det 230635 ACF (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 30.8077 34.81 Pk 26.2 -31.6 29.41 40 -10.59 0-360 100 \4
30.629 30.83 Qp 26.4 -31.6 25.63 40 -14.37 17 123 \4
4 36.3767 32.19 Pk 221 -31.5 22.79 40 -17.21 0-360 400 H
2 62.0108 41.82 Pk 13.6 -31.1 24.32 40 -15.68 0-360 100 \
5 62.5209 43.36 Pk 13.6 -31.1 25.86 40 -14.14 0-360 400 H
3 182.019 40.18 Pk 17.3 -30 27.48 43.52 -16.04 0-360 100 Vv
6 193.115 43.9 Pk 17.7 -30 31.6 43.52 -11.92 0-360 99 H

Pk - Peak detector
Qp - Quasi-Peak detector
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10.4. WORST CASE 18-26 GHz

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

HORIZONTAL

H:FRE Chamber B5-RDE-E 2023 May 19 19:17:08

RF Emissions 3 meter
Config: EUT ONLY

Mode: BLE WORST CASE
Tested By: 28598 KP

185

g5

a5

75 FPeak Limit (dBulU/ml

65

Average Limit dBuU/m

45

Horizontal C(dBuUoltsl) 1@dB/

1 2 3

35
o5
18 26.
Frequency (GHz)
Rangs (&) REW/UB Ref/Attn Dot fvg Mode Sweep Pts  Houps/iode Fosition Rongs 6F) REU/VE Ref/Attn Dot fvg Mode Sweep Pts  Toups/iode  Fosition
1:16-26.5 M3/ 11218 PEAK - futo 19081 MAKH o-360degs H

k. TST jv4323 2 May 2823

VERTICAL

H:FRE Chomber B5-RDE-E 2823 May 19 19:17:88

RF Emissions 3 meter
= Config: EUT ONLY

18 Mode: BLE WORST CASE
Tested By: 28598 KP

95

a5

75 Peak Limit (dBulU/m)

65

Average Limit dBul/m

Uertical (dBulUaolte) 18dB/

45

35

25

18 26.
Frequency (GHz)

Range (6Hz) RBU/VBU Ref/fittn  Det fivg Mode Sueep. Pts  #Sups/Mode  Position Range (6Hz) RBU/VBY Ref/fittn  Det fivg Mode Sueep Pts  #Sups/Mode  Position
18 /M 112, sto T Sadegs |

p.TST jv4323 2 May 2823
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DATA

Trace Markers

Marke Frequency Meter Det Horn amplc CBL/S Correc Peak PK Avera Margi Azimu Height Polarit

r (GHz) Readi ACF bl (dB) WITC ted Limit Margi ge n th (cm) y

ng (dB/m) H Readi (dBuVv/ n Limit (dB) (Degs)

(dBuv ng m) (dB) dBuVv/
) (dBuV m
olts)

1 19.201805 56.4 Pk 324 -61.8 13.2 40.2 74 -33.80 54 -13.80 0-360 200 H
4 19.215027 55.94 Pk 32.3 -61.8 13.2 39.64 74 -34.36 54 -14.36 0-360 199 \
2 21.790054 56.17 Pk 32.8 -62.7 14.1 40.37 74 -33.63 54 -13.63 0-360 101 H
5 21.807526 55.18 Pk 32.8 -62.6 14.1 39.48 74 -34.52 54 -14.52 0-360 101 \
3 24.842025 54.03 Pk 33.6 -61.4 15.1 41.33 74 -32.67 54 -12.67 0-360 200 H
6 24.8569 54.25 Pk 33.6 -61.4 15.1 41.55 74 -32.45 54 -12.45 0-360 199 \

Pk - Peak detector
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
RSS-Gen 8.8
o Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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11.1. AC Power Line WITH AC/DC ADAPTER

LINE 1 RESULTS

| otk Fremant, CA CE Roam 2023 Moy 23 23:53:58
Conducted RFI Uoltage
EUT Config: EUT + Charger
186 Test Uolt/Freq: 128U / 68Hz
Mode! BLE lorst Cose
Test By: 12559
92
78
o Siclass B

FCCiParit 15 iCliass B Avg

dBul Phose L1 14dB/
Jl
ax]

&
; - [ W% 13
VARVAAVAVAP! i 12 T“ /
' /A Wil U, ol PP e, ! /
22 i - Mgt it A
/\ ‘/\‘ ‘U} J L \J\N\ﬁ W A“v‘ i W\ 4, it f“"\v,"rw" e ey " N‘h—‘_\m—
L gl [ "W T F
8
-6
15 1 8 30
Frequency (MHz)
Range (MHz) RBW Ref/Attn  Det fvg Mode Sueep Pts #5ups/Mode  Lobel Range C(MHz) REBU Ref/ftin  Det Avg Mode Sueep Pts #5ups/Mode  Lobel
1:.15-36 k(68 97/18 Op/Ca 185/2.25KHz 13.3k  1/URIT Phase L1
b.TST bsd4419 14 Oct 2821 Rev 9.5 B3 Mar 2023
Trace Markers
Range 1: Phase L1 .15 - 30MHz
Marker Frequency Meter Det L1_LISN.cs C1&C3 207996 Corrected FCC Part QP Margin FCC L1_LISN.cs Margin
(MHz) Reading v (dB) cable path Limiter with Reading 15 Class (dB) Part 15 v dB (dB)
(dBuv) loss dB dB short dBuV B QP Class B
cabl dBuv Avg
dBuVv
2 .636 8.58 Ca A 0 9.3 10 27.98 46 -18.02 - -
4 .735 10.92 Ca A 0 9.3 10 30.32 46 -15.68 - -
6 .7688 6.95 Ca A 0 9.3 10 26.35 46 -19.65 - -
8 .8025 347 Ca A 0 9.3 10 22.87 46 -23.13 - -
10 .9038 .79 Ca A 0 9.3 10 20.19 46 -25.81 - -
12 4.8334 6 Ca A 0 9.3 10 254 46 -20.6 - -
14 13.56 2.7 Ca 2 A 9.3 10 22.3 50 -27.7 - -
1 .6383 17.83 Qp A 0 9.3 10 37.23 - - 56 -18.77
3 .7373 18.47 Qp A 0 9.3 10 37.87 - - 56 -18.13
5 771 16.01 Qp A 0 9.3 10 35.41 - - 56 -20.59
7 .807 13.25 Qp A 0 9.3 10 32.65 - - 56 -23.35
9 .9083 11.95 Qp A 0 9.3 10 31.35 - - 56 -24.65
11 4.83 16 Qp A 0 9.3 10 35.4 - - 56 -20.6
13 13.56 11.83 Qp 2 A 9.3 10 31.43 - - 60 -28.57

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

WZBUL Fremont, CA CE Room 2023 May 23 23:53:58
Conducted RFI Uoltage
EUT Config: EUT + Charger
186 Test Uolt/Freq: 128U / 6BHz
Mode: BLE Worst Case
Test By: 12559
9z
78
~
w
o CCif Sicloss B
T B4f
o P
- — FCCiParit 15 iCliass B Avg
H 58}~ T
o]
i
15419 =
E 36 1z 24 /B 2
T e ;3“( Ranananiy ] M 27 b
il S o Wl iy /] Vi
22 ol % el it i\ A A e R
8
-6
15 1 8 30
Frequency (MHz)
Range CMHz) REBW Ref/Attn  Det fvg Mode Sueep Pts #5ups/Mode  Lobel Range C(MHz) REBH Ref/Atin  Det Avg Mode Sueep Pts #5ups/Mode  Lobel
2:.15-3 k(- 97/18 Op/Co Bs/2. Z5kH: 13.3k RIT  Ph 2
b.TST bs4419 14 Dot 2821 Rev 9.5 83 Mar 2023
Trace Markers
Range 2: Phase L2 .15 - 30MHz
Marker Frequency Meter Det C2&C3 cable PRE0186447 207996 10 dB Pad Corrected FCC Part 15 Margin FCC Part 15 Margin
(MHz) Reading path loss LISN L2 Limiter with Reading Class B Avg (dB) class B QP (dB)
(dBuv) (dB) (dB) short cabl (dBuv) (dBuv) (dBuv)
(dB)
16 .6698 9.91 Ca A 0 9.3 10 29.31 46 -16.69 - -
18 .7373 11.82 Ca A 0 9.3 10 31.22 46 -14.78 - -
21 .7688 7.44 Ca A 0 9.3 10 26.84 46 -19.16 - -
23 .8025 3.91 Ca A 0 9.3 10 23.31 46 -22.69 - -
25 .9375 2.06 Ca A 0 9.3 10 21.46 46 -24.54 - -
27 4.8345 4.16 Ca A 0 9.3 10 23.56 46 -22.44 - -
29 13.56 227 Ca 2 A 9.3 10 21.87 50 -28.13 - -
15 .6383 16.99 Qp A 0 9.3 10 36.39 - - 56 -19.61
17 .7373 16.9 Qp A 0 9.3 10 36.3 - - 56 -19.7
19 .7373 16.9 Qp A 0 9.3 10 36.3 - - 56 -19.7
20 771 14.65 Qp A 0 9.3 10 34.05 - - 56 -21.95
22 .807 12.44 Qp A 0 9.3 10 31.84 - - 56 -24.16
24 .942 11.04 Qp A 0 9.3 10 30.44 - - 56 -25.56
26 4.8323 14.62 Qp A 0 9.3 10 34.02 - - 56 -21.98
28 13.56 11.74 Qp 2 A 9.3 10 31.34 - - 60 -28.66

Qp - Quasi-Peak detector
Ca - CISPR average detection
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11.2. AC Power Line With Laptop
WZBUL Fremont, CA CE Room 2023 Aug 4 18:49:58
Conducted RFI Uoltage
EUT Config EUT + Host
186 Mode BLE Worst Cose
Test Uolt/Freq: 120U/6@Hz
Test By: 27927
9z
78
~
w
3 64 ; i )
- ——
J&J 58\&2\ FCC Ppr ass B Avg
s 5
3 . VAR=RN
: " N ’
o
ol AP e el MUM '“@W@/\NWMWW
VYR BN Mt LM ot
S (WA \A\F)WWU\ Lt N
; L L e, N L A
ENAVA I T \«J/\“\/‘\_\/j
-6
.15 1 18 30
Frequency (MHz)
Range (MHz) REW Ref/Attn  Det fivg Hode Sweep Pts #5ups/Mode  Lobel Range CHHz) REW Ref/fttn  Det fvg Mode Sueep Pts #5ups/Mode  Lobel
1:.15-3 Gk(-6dB) 82/18 Op/Ca 15/2. 25kHz. 133k 1/URIT Line-L1
FCCI5 CE Class B 158kHz-30MHz Stepping LISN 175765.TST vm44418 17 Feb 2022 Rev 9.5 B3 Mar 2023
Trace Markers
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det L1_LISN.csv C1&C3 207996 Corrected FCC Part 15 QP Margin FCC Part 15 Av
(MHz) Reading (dB) cable path Limiter with Reading Class B QP (dB) Class B Avg (CISPR)Mar
(dBuv) loss (dB) short cabl (dBuV) (dBuV) (dBuv) gin
(dB) (dB)
2 .186 26.24 Ca 0 0 9.4 35.64 - - 54.21 -18.57
4 .1995 24.03 Ca 0 0 9.4 33.43 - - 53.63 -20.2
6 .2468 17.82 Ca 0 0 9.3 27.12 - - 51.87 -24.75
8 .267 14.66 Ca 0 0 9.3 23.96 - - 51.21 -27.25
10 .3075 13.95 Ca 0 0 9.3 23.25 - - 50.04 -26.79
12 .3368 12.49 Ca 0 0 9.3 21.79 - - 49.28 -27.49
1 .186 43.07 Qp 0 0 9.4 52.47 64.21 -11.74 - -
3 .1995 39.2 Qp 0 0 9.4 48.6 63.63 -15.03 - -
5 .2468 33.97 Qp 0 0 9.3 43.27 61.87 -18.6 - -
7 .267 30.96 Qp 0 0 9.3 40.26 61.21 -20.95 - -
9 .3075 30.42 Qp 0 0 9.3 39.72 60.04 -20.32 - -
11 .3368 29.98 Qp 0 0 9.3 39.28 59.28 -20 - -
Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS

UL Fremont, CA CE Room 2023 Aug 4 18:49:58
Conducted RFI Uoltage

186 EUT Config EUT + Host
Mode BLE Worst Cose

Test Uolt/Freq: 128U/60Hz

Test By: 27927

92
78
~
w
=2 f 1
I 64
o A FCC Port 1 s B Avg
g 587:§~§‘_\\\\§-\ CC Port > ass Avg
E 1§ 7
3 36 - I i
£ 5 & 20 2 = ,
§ Q ol @ ﬂ ( \ Wv‘k : [ b
22 LAE L ! b,
hil " e TN
Vi - \ ' m\,.,\ N
<] LR T kS - /’\/A
-6
15 1 18 38
Frequency (MHz)
Range (MHz) REW Ref/Attn  Det fvg Hode Sweep Pts #5ups/Mode  Lobel Run?= (HHz) REW Raf/ﬁun Det fvg Mode Sueep Pts #ﬁwps/Mude Lebel
FCCI5 CE Class B 15BkHz-38MHz Stepping LISN 175765.TST vm44418 17 Feb 2822 Rev 9.5 83 Mar 2823
Trace Markers
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det L2_LISN C2&C3 207996 Corrected FCC Part 15 QP Margin FCC Part 15 Av
(MHz) Reading (dB) cable path Limiter with Reading Class B QP (dB) Class B Avg (CISPR)Mar
(dBuv) loss (dB) short cabl (dBuV) (dBuV) (dBuv) gin
(dB) (dB)
14 .1613 20.71 Ca 0 0 9.4 30.11 - - 55.4 -25.29
16 .2468 20.94 Ca 0 0 9.3 30.24 - - 51.87 -21.63
18 .312 16.55 Ca 0 0 9.3 25.85 - - 49.92 -24.07
20 3705 17.14 Ca 0 1 9.3 26.54 - - 48.49 -21.95
22 5528 17.84 Ca 0 1 9.3 27.24 - - 46 -18.76
24 6743 18.41 Ca 0 1 9.3 27.81 - - 46 -18.19
13 1613 40.22 Qp 0 0 9.4 49.62 65.4 -15.78 - -
15 2468 33.58 Qp 0 0 9.3 42.88 61.87 -18.99 - -
17 312 29.89 Qp 0 0 9.3 39.19 59.92 -20.73 - -
19 3705 27.74 Qp 0 1 9.3 37.14 58.49 -21.35 - -
21 5528 25.2 Qp 0 1 9.3 34.6 56 -21.4 - -
23 6743 22.51 Qp 0 1 9.3 31.91 56 -24.09 - -
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12. SETUP PHOTOS

Please refer to 14523772-EP1V1 for setup photos

END OF TEST REPORT
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