saranas. FCC RF Test Report Report No. : FR460508B
4
Mode Band Edge - L
2400-2483.5_Bluetooth-LE_GSFK_CHO_2402MHz
ANT 7
Pol. Horizontal Fundamental
11ﬂLe\leI (dBuVim) 11"Le\iel (dBuVim)
1138 1138
1
45 95
B FCCPART 15C B FCCPART 15C
650 1 J L‘ 50
¥ LA it it ) A A ol n WWWWWNW“
T s A 4&.&M
Peak
325 35
163 163
U U
Pl 3. 1362, 2388, M, 40 1000 1400, 1600, 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit OQver Read Ant Cable Preamp Aux APos TPos Linit Qver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark Freq Level Line Linit Level Factor Loss Factor Factor Remark
Mt B B & & B B a iy MBWndwe B B & & B B a g
1 2382.80 55.55 74.00 -18.45 42.76 3.3 6.59 3219 6.00 108 295 PEAK 1 240000 104,71 --veev ovmeee 91.68 3259 6.62 3218 6.00 108 295 PEAK
11ﬂLe\leI (dBuVim) 11"Le\iel (dBuVim)
1138 1138
1
175 95
TR 8.3
&1 850
FCC PARTAC (WG] g FCCPARTAAC (AVG)
w i 4E'BWumW
Av
g s 5
163
163
[ 100 1400. 1800, 20, 2600, 3000
Pl 3. 1362, 2388, M, 40 Frequency (MHz)
Frequency (MHz)
N Linit Over Read Ant Cable Preamp Aux APos TPos
Unit Over fead At CablePreamp Aux Mos Thos freq level Line Linit Level Factor Loss Factor Factor Remark
Freq Level Line Linit Level Factor Loss Factor Factor Renark -
- Mz dBuV/m dBuv/m B B dBfm B B B o deg
Mz dbuV/m dBuv/m  dB oBV B B A8 B on deg 1 2400.00 102.43 - 8940 3259 6.62 3218 6.00 108 295 AVERAGE
1 138670 45.04 54.00 -B.95 32.15 32.44 G6.60 3218 6.0 109 295 AVERAGE 1 7.0 5231 1.4 L5 6T DB 6B 100 195 Peak
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Mode Band Edge - L

2400-2483.5_Bluetooth-LE_GSFK_CHO_2402MHz

ANT
Pol. Vertical
11ﬂLe\leI (dBuVim)
1138
45
B FCCPART 15C
50
1
ALM d, Iy ity il m A PRI 'l T IR
[T e -
Peak
325
163
I 3. 1362, 2388, M, 40
Frequency (MHz)
Linit OQver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark
Mt B B & & B B a iy
1 1389.04 54.83 74.00 -19.17 41.94 32.47 6.60 3218 6.00 303 23 PEN
11ﬂLe\leI (dBuVim)
1138
45
B3
650
FCC PART A5C (AVG)
48 1
Av
g 325
163
I 3. 1362, 2388, M, 40
Frequency (MHz)
Linit OQver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark

Mz dbuV/m dBuv/m  dB oBV B B A8 B on deg
1 237500 44,98 54.00 -9.02 3.9 3230 6.58 3219 6.0 303 23 AVERAGE

Fundamental
11"Le\iel (dBuVim)
134

1
i
B FCCPART15C
a0
Py TR
4B.BWWWWWWMM
125
163
100 1400. 1800. 200, 2600. 300
Frequency (MHz)
Linit Qver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark

Wiz duV/m dBuv/m @B oBV B B A8 B om deg

1 2400.00 99.64 ---eev -omeee B6.61 3259 6.62 3218 6.00 303 23 PEAK
11"Le\iel (dBuVim)
1138
95 !
813
50
FCC PARTA5C (AVG)
4B.BMWW
35
163
U
1000 1400, 1600, 200, 2600, 3000
Frequency (MHz)
Linit Qver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark
MBWndwe B B & & B B a g
1 400,00 9735 --seev ooeees B4.32 3259 6.62 3218 6.00 303 23 AVERAGE
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SPORTON LAB.

FCC RF Test Report

Report No. : FR460508B

Pol. Horizontal Vertical
mL&veI[ﬂBu‘ﬂm] L“Levelldﬂll‘lﬁn)
900 90
750 FCCPARTA5C] 7 FCCPARTAC]
i FCCPART 1) Bl FCCPART EC A
L W I | memwm
Peak Wdlq
Avg 300 300
150 144
3000 000, 9000, 12000, 16000, 18000 3000 6000, 9000, 12000, 16000, 18000
Frequency (MHz) Frequency (MHz)
Linit Over Read Ant (able Preamp Awc APos TPos Linit Over Read Ant Cable Preamp Auwc APos TPos
Freq level Line Limit Level Factor Loss Factor Factor Remark Freq level Line Limit Level Factor Loss Factor Factor Remark
Mdindn B B @B B B 6 m dy Mdindn & BN dh B B 6 o dy
1 4504.00 4L.67 74.80 -32.93 5671 34.28 9.4 6L.26 0.00 PEAK 1 4504.00 4101 74.80 -32.99 56.65 34.20 9.4 6L.26 0.00 -~ --- PEAC
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Mode Band Edge - L

2400-2483.5_Bluetooth-LE_GSFK_CH19_2440MHz

ANT
Pol. Horizontal
11ﬂLe\leI (dBuVim)
1138
45
B FCCPART 1
650
1
MMMWMW\MWM“H'“»"‘““”“‘““ o bbb
48
Peak
325
163
I 3. 1362, 2388, M, 40
Frequency (MHz)
Linit OQver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark
Mt B B & & B B a iy
1 2359.66 55.56 74.00 -18.44 43.07 32.12 6.56 3219 6.00 123 296 PEAK
11ﬂLe\leI (dBuVim)
1138
45
B3
650
FCC PARTA5C (AV)
48 1
Av
g 325
163
I 3. 1362, 2388, M, 40

Frequency (MHz)

Linit OQver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark
Mt B B & & B B a iy
1 388.60 44.86 54.00 -9.14 3195 32.46 6.60 3218 6.00 123 296 AVERAGE

Fundamental
11"Le\iel (dBuVim)
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1
95
B FCCPART 15C
50
e 80
1L WMWWWW
35
163
100 1400, 1600, 200, 2600, 3000
Frequency (MHz)
Linit Qver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark

Wiz duV/m dBuv/m @B oBV B B A8 B om deg

1 244000 105,71 ---evv oemeee 9281 3244 6.67 3221 6.00 123 296 PEAK
11"Le\iel (dBuVim)
1138
1
95
813
50
FCCPARTA5C (AVG)
4B|BMWWW“
35
163
U
1000 1400, 1600, 200, 2600, 3000
Frequency (MHz)
Linit Qver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark
MBWndwe B B & & B B a g
1 244000 103,49 ---nev -omeee 99.59 3244 6.67 32.21 6.00 123 296 AVERAGE
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Pol. Horizontal Fundamental

o Level (Bulim)

Peak Blank
18

L) 5 464, 2476, 8. 50
Frequency (MHz)

Linit Ouer fead Ant CablePreamp  Ax APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark

Mz dbuV/m dBuv/m  dB oBV B B A8 B on deg
1 249,74 55.60 74.00 -18.36 L4 32,69 675 2.4 680 1B 296 PEMK

o Level (Bulim)

\ FCCPART 15C (AVG)
g 1

Av Blank
g 18

163

L) 5 464, 276, 8. 50
Frequency (MHz)

Linit Ouer fead Ant CaflePreamp  Axx APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark

Mz dbuV/m dBuv/m  dB oBV dBm B A8 or deg
T 4%.88 45.42 5400 -3.58 3227 3265 674 324 680 123 296 AVERAGE
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Mode Band Edge - L

2400-2483.5_Bluetooth-LE_GSFK_CH19_2440MHz

ANT
Pol. Vertical
11ﬂLe\leI (dBuVim)
1138
45
B FCCPART 15
650
1
b ol ' S g A At s i .,
48
Peak
325
163
I 3. 1362, 2388, M, 40
Frequency (MHz)
Linit OQver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark
Mt B B & & B B a iy
1 B367.72 55.42 74.00 -18.58 42.83 32.21 6.57 3219 6.0 258 B PEAK
11ﬂLe\leI (dBuVim)
1138
45
B3
650
FCC PART A5C (Av)
48 1
Av
g 325
163
I 3. 1362, 2388, M, 40
Frequency (MHz)
Linit OQver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark

Mz dbuV/m dBuv/m  dB oBV B B A8 B on deg
T B8l 45,15 5400 -3.85 3238 3.7 659 32019 60 250 B AVERAGE

Fundamental
11"Le\iel (dBuVim)
134
1
i
B FCCPART15C
a0
n— il
125
163
U
1000 1400. 1800. 200, 2600. 300
Frequency (MHz)
Linit Qver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark
MBWndwe B B & & B B a g
1 2840.00 9874 --veev oomeee 85,84 3244 6.67 3221 6.0 50 b PEAK

11"Le\iel (dBuVim)

1138
ik 1
813
50
FCC PART A5C (AVG)
4B.BWMM#W
35
163
100 1400, 1800, 200, 2600, 3000
Frequency (MHz)
Linit Qver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark
MBWndwe B B & & B B a g
1 2840.00 96,53 ----ev -omeee B3.63 3244 6.67 3221 6.00 50 0 AVERAGE
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Pol. Vertical Fundamental

o Level (Bulim)

| FCCPART 15C

f W At

Peak Blank
18

L) 5 464, 2476, 8. 50
Frequency (MHz)

Linit Ouer fead Ant CablePreamp  Ax APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark

Mz dbuV/m dBuv/m  dB oBV B B A8 B on deg
T 48428 55.36 74.00 -18.64 4205 3261 673 3.3 680 B8 QPEMK

o Level (Bulim)

\ FCCPART 15C (AVG)
g 1

Av Blank
g 18

163

L) 5 464, 276, 8. 50
Frequency (MHz)

Linit Ouer fead Ant CablePreamp  Ax APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark

Mz dbuV/m dBuv/m  dB oBV B B A8 B on deg
T 29,04 45,60 5400 -3.36 3245 32.68 675 324 600 250 AVERAGE
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Pol. Horizontal Vertical
T L)
900 90.0
FCCPART 15 - FCCPART15)
0 FCPARTTRCAG) g FCPARTTECNG)

Peak rn-
300 304
Avg
150 140
3000 6000, 9000. 12000, 15000. 18000 3000 6000 9000, 12000 15000. 18000
Frequency (MHz) Frequency (MHz)
Linit Over Read Ant Cable Preamp Aux APos TPos Linit Over Read Ant Cable Preamp Aux APos TPos
Freq level Line Linit Level Factor Loss Factor Factor Remark Freq level Line Limit Level Factor Loss Factor Factor Remark
Mz dBul/m dBuV/m B dBW dB/m B B B m deg MHz dBuV/m dBuV/m o8 dBW dB/m B B B deg
1 4360.00 40.76 74.00 -33.24 5831 3414 9.53 6L2 0.0 - --- PEAK 1 4380.00 4119 74.00 -32.81 58,74 3414 9.53 6L22 0.00 -~  --- PEAC
1 730.08 43.84 74.88 3016 57.20 35.78 1169 6075 0.0 - --- PEAC 1 7310.08 44.00 74.00 -3.08 57.36 35.78 11.69 60.75 @.80 - --- PEAC
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Mode Band Edge - L

2400-2483.5_Bluetooth-LE_GSFK_CH39_2480MHz

ANT
Pol. Horizontal
11ﬂLe\leI (dBuVim)
134
i1
B FCCPART 15C
50 /
\
s Ml N e ookl i e i 4 I
44
Peak
125
163
2440 3L 44, 2416, 2488, 200
Frequency (MHz)
Linit OQver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark
Mt B B & & B B a iy
1 2483.56 56.38 74.00 -17.62 43.28 32.60 6.73 3223 6.60 127 299 PEMK
11ﬂLe\leI (dBuVim)
134
i1
i3
50
FCCPART 15C (AVG)
4 j—\
Av
g 125
163
2440 U3 44, 2416, 2488, 200
Frequency (MHz)
Linit OQver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark

Mz dbuV/m dBuv/m  dB oBV B B A8 B on deg
T 43,5 46,49 5400 -7.51 33.39 32.60 673 3223 600 127 299 AVERAGE

Fundamental
11,,Lewe\ (dBuVim)
1138
1
95
B FCCPART14C
850
i b
45‘3M
325
163
it 1400. 1600, 2200. 2600. 300
Frequency {WHz)
Linit Over Read Ant Cable Preamp Aux APos TPos
Freq Llevel Line Limit Level Factor Loss Factor Factor Remark

Wz dBwV/m dBuv/n B B dB/m  dB A8 dB o deg

1 2450.00 184,55 -=---- ==---- 9147 3258 6.73 3.3 6.80 127 299 PEAC
1,mLe\lleI (dBuVIm)
134
2
915
i3
850
1 FCCPART 15C (AVG)
LR —
325
163
U
1000 1400. 1800. 2200, 2600. 3000
Frequency (MHz)
Linit Over Read Ant Cable Preamp Aux APos TPos
Freq level Line Linit Level Factor Loss Factor Factor Remark

Mz dBuV/m dBuv/m B BV B/ B dB dB o deg
1240400 53.90 - - 488 258 6.6 I8 680 127 299 Average
2 2430.00 102.34 ----o- -oee- 89.26 3258 6.73 3223 6.80 127 299 AVERAGE
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Mode Band Edge - L

2400-2483.5_Bluetooth-LE_GSFK_CH39_2480MHz

ANT
Pol. Vertical
11ﬂLe\leI (dBuVim)
1138
45
B FCCPART 15C
650
1
[TPEL MRS s X A p i Nordl "
48
Peak
325
163
2440 U5k, 44, 2476, 2488, 200
Frequency (MHz)
Linit OQver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark
Mt B B & & B B a iy
1 24%.80 55.24 74.00 -18.76 42.85 32.68 6.75 3.4 600 24 B PEAK
11ﬂLe\leI (dBuVim)
1138
45
B3
650
FCC PART A5C (AVG)
s ¥ 1
Av
g 325
163
2440 U5k, 44, 2476, 2488, 200

Frequency (MHz)

Linit OQver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Renark
Mt B B & & B B a iy
1 2488.84 45.54 54.00 -B.46 32.41 32.63 674 .U 600 4 B AVERAGE

Fundamental
11"Le\iel (dBuVim)
134
1
i
B FCCPART15C
a0
Wittt
103 M
125
163
U
1000 1400. 1800. 200, 2600. 300
Frequency (MHz)
Linit Qver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark

Wiz duV/m dBuv/m @B oBV B B A8 B om deg

1 2480.00 98,63 ----vv -vnem- 85,55 .58 673 3223 6.0 W b PEAK
11"Le\iel (dBuVim)
1138
ik 1
813
50
FCC PART A5C (AVG)
4BIBM e
35
163
U
1000 1400, 1600, 200, 2600, 3000
Frequency (MHz)
Linit Qver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark
MBWndwe B B & & B B a g
1 2480.00 96.42 ----ev -enee- B3.34 3258 673 3223 6.0 W 0 AVERAGE
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Pol. Horizontal Vertical
T L)
100 105,
904 904
70 FCCPART 15C] T FCCPART15C]
0 FCPARTTRCAG) g FCPARTTECNG)
£ 1 WW 40 [ WW
Peak e st iy o
309 00
Avg
10 140
3000 6000, 9000, 12000, 16000, 18000 3000 6000, 9000, 12000, 16000, 18000
Frequency (MHz) Frequency (MHz)
Linit Over Read Ant Cable Preamp Aux APos TPos Linit Over Read Ant Cable Preamp Aux APos TPos
Freq level Line Linit Level Factor Loss Factor Factor Remark Freq level Line Limit Level Factor Loss Factor Factor Remark
WrdumBNn & BN B & B & o iy MroufnBNn & EW B & B & o i
1 4960.09 41,04 74.80 -32.96 58.59 34.00 9.61 6L.16 @.00 --- --- PEAK 1 4%60.00 4118 74.80 -32.72 55.83 34.00 9.61 6L16 @.00 ---  --- PEAK
1 7MG.00 43.69 74.88 3831 57.4 35.78 1L77 6L.B2 8.8 - --- PEAC 1 744908 43.61 7400 -38.39 57.16 35.78 1177 6L.82 8.8 - --- PEAC
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Pol. Horizontal Vertical
mt&vel{dl!n\ﬂm] 11 Ll (dBuVim)
1138 13
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Peak B0 il
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e e A [ S
15 1
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Frequency (k) Frequency (ke
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Pol. Horizontal Vertical
Level {dBuVim) Level (dBuVim)
FCC PART 45C FCC PART 15C
675 675
RE B4,
[ | | B
Lk R —
5 2
“ ; . \\ it HW e ! " 4 : MWM#W’ ¢
9 bl Lo i e M"’Kw MW
1. V ! 1. e i i
g g
Peak 1 1
"3 . an, 12, 1. 00 3 2, e, 12, [ 1000
Frequency (MHz) Frequency (MHz)
Linit Qver Read Ant Cable Preamp Aux APos  TPos Urit Ouer Read  Ant Cable Preamp  Aux  APos  TPos
Freq Level Line Limit Level Factor Loss Factor Factor Remark Freq Level Line Limit Level Factor Loss Factor Factor Remark
PHz dBuV/m dBuV/m  dB dBuv dB/m  dB B dB em  deg MHz dBuv/m dBuV/m  dB WV dB/m B OB B o deg
1 30,00 2333 40.00 -16.62 29.83 25.74 0.76 3095 Q.00 ---  --- Pesk 1 38.97 23.20 40.00 -16.88 30.31 25.89 .76 32.96 0.0 ---  --- Peak
2 60.67 18.55 40.00 -21.45 38.07 1L14 1.07 3073 @.80  ---  --- Pesk 2 6LE4 3214 4p.0@ -7.86 5130 12.48 108 3272 0.0 -~ --- Peak
3 16871 15.81 43.5 -17.69 40.73 1591 1.89 3L.72 0.88 - --- Pesk 3 166,77 26.12 43.50 -17.38 40.91 16.84 1.88 3271 @ ---  --- Peak
4 26474 2541 46.00 -20.59 36.69 19.49 2.3 3.0 0.80  ---  --- Pesk 4 257.95 2311 46.00 -22.80 34.53 19.45 2.17 3304 0.8 - --- Peak
5 370.47 3161 46.00 -14.39 40.76 2113 2.85 3.3 @.80 - --- Pesk 5 37333 2491 46.00 -21.09 33.99 2L.20 2.87 33.15 @.08 ---  --- Peak
6 739.07 18.06 46.80 -17.94 30.67 27.29 4.84 33.34 0.80 - --- Pesk 6 728.40 2673 46.00 -19.20 20.83 27.14 4.02 3341 0.8 -~ --- Peak
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Appendix D. Duty Cycle Plots

Band

Duty Cycle(%)

T(ms)

1/T(kHz)

VBW
Setting

Bluetooth LE 1Mbps

62.04

0.388

2.575

2.7KHz

Bluetooth LE 2Mbps

3241

0.203

4.929

5.1KHz

Bluetooth LE 1Mbps

-

Spectrum
Ref Level 35,80 dBm
| Att
SGL

G0 de & SWT

Offset 5.80 dB @ RBW 1 MHz
2ms @ VBW 1 MHz

oo
A

@ 1Pk Max

30 dBm:

D3[1]

M1[1]

20 dBm

0.02 dB|
626.09 ps
8.01 dBm

66.67 ps

] [

| |

-40 dBm

gttt
"J L) T

LLﬂ'ur' 1ty
L L 1

-50 dBm

-60 dBm

CF 2.44 GHz

691 pts

200.0 ps/

Marker

X-value \ Y-walue |

Function

Type | Ref | Tr|:|
M1 1
D2 M1 1
D3 M1 1

66.67 ps
388.41 ps
626.09 ps

8.01 dBm
0.38 dB
0.02 dB

Function Result |

1

Date:

11.JUL.2024 10:

17:35

Ready

PR ™ ] y
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. - FR460508B

Bluetooth LE 2Mbps

P
Spectrum

Ref Level 35.80 dBm
| Att
SGL

50dB & SWT

Offset 5.80 dB @ RBW 1 MHz
2ms @ VBW 1 MHz

o
A

@ 1Pk Max

30 dem

D3[1]

20 dBm

10 dem

M1[1]

0.11 dB
626.09 ps
8.30 dBm
197.10 ps

0 dem

-10 dBm

-20 dBm

o

|h“.‘nli\m ol
W

-40 dBm

M&..w.ﬂfﬁ fet | A —VWMM%M

-50 dBm

-60 dBm

CF 2.44 GHz

691 pts

200.0 ps/

Marker
Type | Ref | Trc |

X-value | ¥-value | Function

Function Result |

M1 1
D2 M1 1
D3 M1 1

197.1 ps
202.9 ps
626.09 s

8.30 dBm
0.32 dB
0.11 dB

J{

Date: 11.JUL.2024

10:20:20

Ready
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