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Report No.. STS

Temperature:

25C

Relative Humidity:

50%

Test Mode:

T/4-DQPSK(2Mbps)—
00/39/78 CH

Test Voltage:

DC 3.8V

Shenzhen STS Test Services Co., Ltd.

00 CH

BE Keysight Spectrum Analyzer - Swept SA

]

RL | RF [soe ac | | | SENSE:INT] | ALIGN AUTO 11:31:44 AMJan 22, 2021
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACE[L TS 345 6
PNO: Fast (0 Trig: Free Run TVPE| E%
IFGain:Low #Atten: 30 dB DET
Ref Offset 4 dB Mkr1 2.402 GHz
10 dBidiv__Ref 16.05 dBm 6.053 dBm
Log 1
E.05
3.95
140 -13 57 dBmll
240 3
340 4»
440 — MWM
540 L MWW
IS e S st
640
740
Start 30 MHz Stop 25.00 GHz

Res BW 100 kHz

#VBW 300 kHz

Sweep 2.386 s (1001 pts)

2402 GHz

6.053 dBm

2 N 2.552 GHz -53.252 dBm
3 N 4.799 GHz -34.284 dBm
4 N 24.850 GHz -39.457 dBm
5 =
6
7
8
9
10 Il
1 -
<[ m r
IMSG ‘STATUS‘
BE Keysight Spectrum Analyzer - Swept SA Tl e
RL [ RF [s00 ac | [ | SENSE:INT] [ ALIGN AUTO 12:48:05 PMJan 22, 2021
[Center Freq 12.515000000 GHz . Avg Type: Log-Pwr TRAGET53 45 6
PNO: Fast () Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB oeTlP PPPPP
Ref Offsetd dB Mkr1 2.452 GHz
10 dBidiv__Ref 16.62 dBm 6.620 dBm
Log ’1
6.52
338
-13.4 1344 demll
234 3
334 A
-43.4 2 m———
WW
o R T
£3.4
734
Start 30 MHz Stop 25.00 GHz

Res BW 100 kHz

#VBW 300 kHz

Sweep 2.386 s (1001 pts)

2.452 GHz
2677 GHz
4.874 GHz
24.775 GHz

-
SowENOMAWN

6.620 dBm
-52.499 dBm
-35.657 dBm
-40.488 dBm

!

MSG

‘STﬁTUS ‘

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China
Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www stsapp.com E-mail: sts@stsapp.com
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78 CH

BN Keysight Spectrum Analyzer - Swept SA lﬁlﬁ@
RL [ RF [s02  ac | [ | SENSE:INT] [ ALIGN AUTO | 11:37:21 AMJan 22,2021
[Center Freq 12.515000000 GHz . Avg Type: Log-Pwr TRAGET53 45 6
PNO: Fast () Trig: Free Run TYPE| M WA
IFGain:Low #Atten: 30 dB oeTlP PPPPP
Mkr1 2.477 GHz
Ref Offset 4 dB
10 dBidiv__Ref 15.57 dBm 5.569 dBm
Log 01
557
-4.43
4.4 13, EEIdE!:mI
24.4 3
4.4 a
444 2 WWM AWM
544 . N . A it
Tl R g
E4.4
744
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

2.477 GHz 5.569 dBm

2 N f 3.201 GHz -63.778 dBm

3 N f 4.949 GHz -38.155 dBm

4 N f 24.800 GHz -39.179 dBm

5 B

6

7

8

9
10
1" -
< I »

Msc ‘s‘rrrus‘

A 1/F, Building B, Zhuoke Science Park, No.190 Chonggqing Road, HepingShequ, Fuyong Sub-District, Bao’an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co. , Ltd. Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www stsapp.com E-mail: sts@stsapp.com
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For Band edge(it's also the reference level for conducted spurious emission)

00 CH

BN Keysight Spectrum Analyzer - Swept SA T e )
RL | RF [s0e ac | | | SENSE:INT| | ALIGN AUTO | 11:31:16 AMJan 22, 2021
[Center Freq 2.353500000 GHz ) Avg Type: Log-Pwr TRACE(123 4 5 6
PNO: Fast 0 Trig: Free Run TYPE| MY
IFGain:Low #Atten: 30 dB DeT|P PRPRP
Mkr1 2.401 86 GHZ
Ref Offsetd dB
10 dB/div__ Ref 16.25 dBm 6.254 dBm
Log [} ]
6.25
375 [\
138 -1 357 cBm|
238
338 FJ L’I
il
I KRN
538 T | TR AT TP Y PR W RRCIFY, ApSprIVRee YL TP SN SRR W S SeITSEpYSny meY MY TOREY TR ) TR D e om—n—e
638
738
Start 2.30000 GHz Stop 2.40700 GHz
Res BWW 100 kHz #VBW 300 kHz Sweep 10.27 ms (1001 pts)

2.401 86 GHz 6.254 dBm
2 N 2.305 56 GHz -53.861 dBm
3 N 2.399 40 GHz -50.361 dBm
4 N 2.400 05 GHz -45.515 dBm
5 =
6
7
8
9
10
1 )
< n G
IMSG |STATUS‘
Bl Keysight Spectrum Analyzer - Swept SA o e )
RL [ RF [500 ac | [ [ SENSE:INT] [ AIGNAUTO | 12:47:36 PMJan 22,2021
[Center Freq 2.441000000 GHz i Avg Type: Log-Pwr TRAGE[1234 5 6
PNO: Fast (50 Trig: Free Run TYPE| MR
IFGain:Low #Atten: 30 dB oer|P PPPPP
Ref Offset4 4B Mkr1 2.440 86 GHZ
10 geidiv__Ref 16.56 dBm 6.564 dBm

656 ’1
344 [J L\\
134 '](/ \\ 13,44 oBmll
. iw w\
. s o

- R TR P R

-B3.4

734

Center 2.44100 GHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms (1001 pts)

2.440 86 GHz 6.564 dBm

,

N
SoWENOMAWN
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MSG |s'm'rus ‘

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co. , Ltd. Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www stsapp.com E-mail: sts@stsapp.com
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78 CH

BN Keysight Spectrum Analyzer - Swept SA lE“ﬂ"E
RL [ RF [500 ac | [ [ SENSE:INT] [ AIGNAUTO | 11:36:52 AMJan 22,2021
[Center Freq 2.487500000 GHz . Avg Type: Log-Pwr TRACE[ 2345 6
PNO: Fast () Trig: Free Run TYPE|M WA
IFGain:Low #Atten: 30 dB DeT/PPPPPP
Ref Offset 4 dB Mkr1 2.479 875 GHz
1L%§deiv Ref 16.10 dBm 6.097 dBm

610 ‘1
-390 r"j L\-\

REE ,'f ‘\ -13.90 o

= i A
-339

e oo ) :

539 o e O S VY ¥ S SP NPT TN  S X SESY LV rw PY Ly
B39

739

Start 2.47500 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts)

2.479 875 GHz 6.097 dBm

2 N 1 7 2.483 500 GHz -63.502 dBm

3N 1 f 2.484 875 GHz -52.969 dBm

4 N 1 f 2.495 825 GHz -54.205 dBm

5 E

6

7

8

9
10
1" -
< i »

Wsc |s-m'rus‘

A 1/F, Building B, Zhuoke Science Park, No.190 Chonggqing Road, HepingShequ, Fuyong Sub-District, Bao’an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co. , Ltd. Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www stsapp.com E-mail: sts@stsapp.com
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For Hopping Band edge

T/4-DQPSK

BN Keysight Spectrum Analyzer - Swept SA T e )
RL | RF [s0e ac | | | SENSE:INT| | ALIGN AUTO | 12:23:50 PMJan 22, 2021
[Center Freq 2.351500000 GHz ) Avg Type: Log-Pwr TRACE(123 4 5 6
PNO: Fast 0 Trig: Free Run TYPE| MY
IFGain:Low #Atten: 30 dB DeT|P PRPRP
Mkr1 2.401 867 GHz
Ref Offsetd dB
10 dB/div__ Ref 16.13 dBm 6.134 dBm
Log ’
513
387
139 -13 3711%.
233 H
38 153
438
2
53,5 rct A - '-’J'
£33
739
Start 2.30000 GHz Stop 2.40300 GHz
Res BWW 100 kHz #VBW 300 kHz Sweep 9.867 ms (1001 pts)

2.401 867 GHz 6.134 dBm
2 N 2.390 022 GHz -56.669 dBm
3 N 2.400 013 GHz -45.299 dBm
4
5 =
6
7
8
9
10
1 )
< n G
IMSG |STATUS‘
Bl Keysight Spectrum Analyzer - Swept SA o e )
RL [ RF [s0oa ac | [ | SENSE:INT] [ ALIGN AUTO | 12:25:55 PMJan 22, 2021
[Center Freq 2.489500000 GHz i Avg Type: Log-Pwr TRAGE[1534 5 6
PNO: Fast () Trig: Free Run TYPE|M WA
IFGain:Low #Atten: 30 dB oer|P PPPPP
Ref Offset4 4B Mkr1 2.479 861 GHz
(0 geidiv  Ref 16.03 dBm 6.029 dBm
‘1
503
397 “\,.\
140 \| -13.97 Emll
240 \'
340 ﬂ\\(
ALY v
540 ilenes ==
640
740
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.067 ms (1001 pts)
N f 2.479 861 GHz 6.029 dBm
2 N 1 f 2.483 515 GHz -62.613 dBm
3N 1 f 2.499 097 GHz -52.228 dBm
4
5 E
6
7
8
9
10
11 o
< i ’
IMSG |STﬂTUS‘

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co. , Ltd. Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www stsapp.com E-mail: sts@stsapp.com
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Report No.. STS

Temperature: 25C

Relative Humidity:

50%

Test Mode:

8DPSK(3Mbps) -00/39/78 CH

Test Voltage:

DC 3.8V

00 CH

BE Keysight Spectrum Analyzer - Swept SA ol ]
RL | RF [soq ac | | | SENSE:INT] [ ALIGN AUTO 11:44:57 AM Jan 22, 2021
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACE[1 23 4 5 6
PNO: Fast 5  1rig: FreeRun TYPE| M WARARAAY
IFGain:Low #Atten: 30 dB peT|P PPPPP
Ref Offset 4 dB Mkr1 2.402 GHz
10 dBidiv__Ref 13.90 dBm 3.896 dBm
Log 1
390
£.10
-13.76 clBim|
B
261 H
361 %
461 2 Honpu oy, ).
PRI NS g il
554 , i Mo LW, e doigrainge Aty et A
sl =
661
761
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.386 s (1001 pts)
N 1 f 2.402 GHz 3.896 dBm
2 N 1 f 2.677 GHz -52.201 dBm
3N 1 f 4.799 GHz -35.938 dBm
4 N 1 f 24.800 GHz -39.749 dBm
5 E
6
7
8
9
10
11

MSG

‘STATUS ‘

39 CH

BE Keysight Spectrum Analyzer - Swept SA T e ]
RL [ RF |sne ac | [ | SENSE:INT] [ ALIGN AUTO 11:47:27 AMJan 22, 2021
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACE[1] 23 4 5 6
PNO:Fast 0 1rig: FreeRun TYPE| M WA
IFGain:Low #Atten: 30 dB peTlP PPPPP
Ref Offset 4 dB Mkr1 2.452 GHz
10dBidiv__Ref 14.37 dBm 4.365 dBm
Log ’1
4.37
563
-13.42 cibm|
156
256 -
¥
356
156 2 el M...lﬂ'”*’}{
SZ“ JRITIT R AP g
R e = et -
5.6
756
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #V/BW 300 kHz Sweep 2.386 s (1001 pts)
N 2.452 GHz 4.365 dBm
2 N 3.176 GHz -53.855 dBm
3 N 4.874 GHz -33.905 dBm
4 N 24.850 GHz -40.555 dBm
5 H
6
7
8
9
10
11

i

MSG

‘STATUS ‘

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China
Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www stsapp.com E-mail: sts@stsapp.com

Shenzhen STS Test Services Co., Ltd.
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78 CH

BN Keysight Spectrum Analyzer - Swept SA = _@_E
RL [ RF [s02  ac | [ | SENSE:INT] [ ALIGN AUTO | 11:49:51 AMJan 22,2021
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACE[ 723+ 5 6
PNO: Fast () Trig: Free Run TYPE| M WA

IFGain:Low #Atten: 30 dB peT|fP PRPPP

Mkr1 2.477 GHz
Ref Offset 4 dB
1L%gBldiv Reef 1:?.922 dBm 3.219 dBm

1

32
578

-13.85 |

368 ?‘
58 2 WNIM%AM

-16.8

268

w

IR ST
56,8 |erener -«-"L‘-"‘ﬁ.;lw. vy b AMWWM
-BB.8
768
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

2.477 GHz 3.219 dBm

2 N f 2.577 GHz -63.219 dBm

3 N f 4.949 GHz -36.413 dBm

4 N f 24.800 GHz -39.034 dBm

5 B

6

7

8

9
10
1" -
< I »

Msc ‘s‘rrrus‘

A 1/F, Building B, Zhuoke Science Park, No.190 Chonggqing Road, HepingShequ, Fuyong Sub-District, Bao’an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co. , Ltd. Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www stsapp.com E-mail: sts@stsapp.com
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For Band edge(it's also the reference level for conducted spurious emission)

00 CH

BN Keysight Spectrum Analyzer - Swept SA T e )
RL | RF [s0e ac | | | SENSE:INT| | ALIGN AUTO | 11:44:28 AMJan 22, 2021
[Center Freq 2.353500000 GHz ) Avg Type: Log-Pwr TRACE(123 4 5 6
PNO: Fast 0 Trig: Free Run TYPE| MY
IFGain:Low #Atten: 30 dB DeT|P PRPRP
Mkr1 2.401 86 GHZ
Ref Offsetd dB
10 dB/div__ Ref 16.25 dBm 6.245 dBm
Log &
525
375 [\
4138 : ETE"E—'”I
238
38 V'J H’l
il
438
o I A I — I
638
738
Start 2.30000 GHz Stop 2.40700 GHz
Res BWW 100 kHz #VBW 300 kHz Sweep 10.27 ms (1001 pts)

2.401 86 GHz 6.245 dBm
2 N 2.305 99 GHz -54.244 dBm
3 N 2.399 30 GHz -52.352 dBm
4 N 2.400 05 GHz -46.160 dBm
5 =
6
7
8
9
10
1 )
< n G
IMSG |STATUS‘
Bl Keysight Spectrum Analyzer - Swept SA o e )
RL [ RF [s0oa ac | [ | SENSE:INT] [ ALIGN AUTO | 11:46:58 AMJan 22,2021
[Center Freq 2.441000000 GHz ) Avg Type: Log-Pwr TRAGE[15 345 6
PNO: Fast () Trig: Free Run TYPE|M WA
IFGain:Low #Atten: 30 dB oer|P PPPPP
Ref Offset4 4B Mkr1 2.440 86 GHZ
(0 geidiy__Ref 16.58 dBm 6.591 dBm

658 ’1
342 /J’ L\-\
13.4 // \\ -13.42 uBmfl
. /w \w\\

S V]
RSl S e e s R . P Ay e S i
-B3.4
734
Center 2.44100 GHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms (1001 pts)

2.440 86 GHz 6.591 dBm

,

N
SoWENOMAWN

n ’
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A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co. , Ltd. Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www stsapp.com E-mail: sts@stsapp.com
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78 CH

BN Keysight Spectrum Analyzer - Swept SA lE“ﬂ"E
RL [ RF [500 ac | [ [ SENSE:INT] [ AIGNAUTO | 11:49:22 AMJan 22,2021
[Center Freq 2.487500000 GHz Avg Type: Log-Pwr TRACE[1 23456
- PNO: Fast () Trig: Free Run TYPE|M WA
IFGain:Low #Atten: 30 dB DeT/PPPPPP
Ref Offset4 dB Mkr1 2.480 175 GHZ
10 dB/div__Ref 16.05 dBm 6.052 dBm
Log b1
505 r’l H‘
395
-14.0 ,l‘ ‘\ 13 BSdEI_m.

o o =
-34.0

440 -\,,,.f\j ‘W\,h s 4
54.0 L et ‘wa,S.m
i e E e L L Pl Y x A e A s
-B4.0
740
Start 2.47500 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.400 ms (1001 pts)

2.480 175 GHz 6.052 dBm

2 N 1 7 2.483 500 GHz -63.764 dBm

3N 1 f 2.484 100 GHz -53.012 dBm

4 N 1 f 2.496 475 GHz -564.315 dBm

5 E

6

7

8

9
10
1" -
< i »

Wsc |s-m'rus‘

A 1/F, Building B, Zhuoke Science Park, No.190 Chonggqing Road, HepingShequ, Fuyong Sub-District, Bao’an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co. , Ltd. Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www stsapp.com E-mail: sts@stsapp.com
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For Hopping Band edge
8DPSK

Bl Keysight Spectrum Analyzer - Swept SA T e )
RL RF [s0e ac | SENSE:INT| ALIGN AUTO | 12:30:24 PMJan 22, 2021
[Center Freq 2.351500000 GHz ) Avg Type: Log-Pwr TRACE(123 4 5 6
PNO: Fast 0 Trig: Free Run TYPE| MY
IFGain:Low #Atten: 30 dB per|P PRFPF
Ref Offsetd dB Mkr1 2.401 867 GHz
10 dBidiv__Ref 16.13 dBm 6.130 dBm
Log ’
613
387 ’1'],4
139 -13 3711%.
239
339 ;5
439 7 )ﬂ
539 R S i
639
739
Start 2.30000 GHz Stop 2.40300 GHz
Res BWW 100 kHz #VBW 300 kHz Sweep 9.867 ms (1001 pts)
2.401 867 GHz 6.130 dBm
2 N 2.390 022 GHz -56.633 dBm
3 N 2.400 013 GHz -45.043 dBm
4
5 =
6
7
8
9
10
11 =
< n G
MSG‘ |STATUS‘
Bl Keysight Spectrum Analyzer - Swept 54 o e )
RL [ RF [soe ac | [ | SENSE:INT] [ ALIGN AUTO | 12:32:28 PMJan 22,2021
[Center Freq 2.489500000 GHz i Avg Type: Log-Pwr TRACELI] 2 34 5 6
PNO:Fast (o 1rig: FreeRun TYPE| M ¥AAAAAAY
IFGain:Low #Atten: 30 dB peT|PPPPPP
Rof Ofeet 4 dB Mkr1 2.479 861 GHZ
jodeidiv_Ref 16.04 dBm 6.044 dBm
og —‘1
6.04
396 Wh"
140 \ -13.05 oBmll
240 l‘
340 aal
440 \‘m > 3
4.0 = T T P v
4.0
740
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.067 ms (1001 pts)
I Y FU I
N 1 2.479 861 GHz 6.044 dBm
2 N 1 f 2.483 515 GHz -54.545 dBm
3 N 1 f 2.500 000 GHz -53.545 dBm
4
5 B
6
7
8
9
10
11 -
< n r
IMSG |5TATUS‘

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co. , Ltd. Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www stsapp.com E-mail: sts@stsapp.com
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5. NUMBER OF HOPPING CHANNEL
5.1 LIMIT
FCC Part 15.247,Subpart C
_ o FrequencyRange
Section Test Item Limit Result
(MHz)
15.247 Number of Hopping i
(@)(1)(iil) Channel 215 2400-2483.5 PASS
Spectrum Parameters Setting
Attenuation Auto
Span Frequency > Operating FrequencyRange
RB 300KHz
VB 300KHz
Detector Peak
Trace Max Hold
Sweep Time Auto

5.2 TEST PROCEDURE
a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below.
b. Spectrum Setting: RBW= 300KHz, VBW=300KHz, Sweep time = Auto.

5.3 TEST SETUP

Specturm
Analyzer ~ cUT

5.4 EUT OPERATION CONDITIONS
Please refer to section 3.1.4 of this report.

Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www.stsapp.com E-mail: sts@stsapp.com

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China
Shenzhen STS Test Services Co., Ltd.
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5.5 TEST RESULTS
Temperature: 25C Relative Humidity: |60%
Test Mode: Hopping Mode -GFSK Mode |Test Voltage: DC 3.8V
Number of Hopping Channel 79
Hopping channel
ikzswsradmmmvp‘evmmm‘ [ [ [ | 42: o
Center Freq 2.441750000 GHz puq:_rL. JE— Avg Type: Log-Pwr : TR%.;;M
i BT R e 2 o dem
R ¢
IWYWW R A R T A LR VA l
| |
| l
-433 " \l
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 300 kHz #VBW 300 kHz
URCTION v
2.401920 5 GHz 6.25 dBm
2 2.480 2435 GHz 6.19dBm
5
6
7
8
9
10

Shenzhen STS Test Services Co., Ltd.

smatus|

A 1/F, Building B, Zhuoke Science Park, No.190 Chonggqing Road, HepingShequ, Fuyong Sub-District, Bao’an District, Shenzhen, Guang Dong, China

Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www stsapp.com E-mail: sts@stsapp.com
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6. AVERAGE TIME OF OCCUPANCY

6.1 LIMIT
FCC Part 15.247,Subpart C
) o FrequencyRange
Section Test Item Limit Result
(MH2z)
15.247 Average Time
(@)(1) (i) of Oceupancy 0.4sec 2400-2483.5 PASS

6.2 TEST PROCEDURE
. The transmitter output (antenna port) was connected to the spectrum analyzer.

. Set RBW =1MHz/VBW =3MHz.

Use a video trigger with the trigger level set to enable triggering only on full pulses.

Sweep Time is more than once pulse time.

Set the center frequency on any frequency would be measure and set the frequency span to

* Zzero span.

Measure the maximum time duration of one single pulse.

. Set the EUT for DH5, DH3 and DH1 packet transmitting.

Measure the maximum time duration of one single pulse.

DH5 Packet permit maximum 1600/ 79 / 6 = 3.37 hops per second in each channel (5 time

slots RX, 1 time slot TX). So the number of pulses in the observation period of 31.6 seconds is

3.37 x 31.6 = 106.6.

j. DH3 Packet permit maximum 1600/ 79 / 4 = 5.06 hops per second in each channel (3 time
slots RX, 1 time slot TX). So the number of pulses in the observation period of 31.6 seconds
is 5.06 x 31.6 = 160.

k. DH1 Packet permit maximum 1600/ 79/ 2 = 10.12 hops per second in each channel (1 time

slot RX, 1 time slot TX). So the number of pulses in the observation period of 31.6 seconds

is 10.12 x 31.6 = 320.

—JQ W ® 20 T ®

6.3 TEST SETUP

Specturm <
Analyzer

EUT

6.4 EUT OPERATION CONDITIONS

Please refer to section 3.1.4 of this report.

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co. , Ltd. l Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www.stsapp.com E-mail: sts@stsapp.com
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Page 52 of 75

\

6.5 TEST RESULTS

Temperature: 25C Relative Humidity: |50%
Test Mode: GFSK(1Mbps)-DH1/DH3/DH5 (Test Voltage: DC 3.8V
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
DH1 middle 0.373 0.119 0.4
DH3 middle 1.630 0.261 0.4
DH5 middle 2.878 0.307 0.4

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China
Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www stsapp.com E-mail: sts@stsapp.com

Shenzhen STS Test Services Co., Ltd.Jj
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CH39-DH1

Dwell Time

Line1:0.429ms
Line2 :0.802ms

°| Pulse Width :0.373ms
Dwell Time: 0.119s

10 1133

(ms)

CH39-DH3

Dwell Time

Line1:0.840ms
Line2:2.469ms
°| Pulse Width :1.630ms

Dwell Time: 0.261s
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Temperature: 25C Relative Humidity: |50%
. m/4-DQPSK(2Mbps)— .
Test Mode: 2DH1/2DH3/2DH5 Test Voltage: DC 3.8V
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
2DH1 middle 0.382 0.122 0.4
2DH3 middle 1.638 0.262 0.4
2DH5 middle 2.888 0.308 0.4
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Temperature: 25C Relative Humidity: |50%
. 8DPSK(3Mbps)— .
Test Mode: 3DH1/3DH3/3DH5 Test Voltage: DC 3.8V
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
3DH1 middle 0.383 0.123 0.4
3DH3 middle 1.632 0.261 0.4
3DH5 middle 2.887 0.308 0.4
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7. HOPPING CHANNEL SEPARATION MEASUREMEN

7.1 LIMIT
Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > 20 dB Bandwidth or Channel Separation
RB 30 kHz (20dB Bandwidth) / 30 kHz (Channel Separation)
VB 100 kHz (20dB Bandwidth) / 100 kHz (Channel Separation)
Detector Peak
Trace Max Hold
Sweep Time Auto

7.2 TEST PROCEDURE
a. The transmitter output (antenna port) was connected to the spectrum analyser in peak hold
mode.
b. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for 20
dB bandwidth measurement.
c. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for
channel separation measurement.

7.3 TEST SETUP

Specturm <
Analyzer

EUT

7.4 EUT OPERATION CONDITIONS

The EUT was programmed to be in continuously transmitting mode.
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7.5 TEST RESULTS

Temperature: 25°C Relative Humidity: |50%
. CHOO / CH39 / CH78 ,
Test Mode: (GESK(1Mbps) Mode) Test Voltage: DC 3.8V
Mark1 Mark?2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MHz)
2402 MHz 2401.837 2402.836 0.999 0.887 Complies
2441 MHz 2440.834 2441.836 1.002 0.885 Complies
2480 MHz 2478.984 2479.899 0.915 0.887 Complies

For GFSK: Ch. Separation Limits: > 20dB bandwidth

CHOO -1Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSE:PULSE] ALIGNAUTO 05:20:59 AM Feb02, 2021
Center Freq 2.402500000 GHz . Avg Type: Log-Pwr TRACE[] - 345 &
PNO: Wide 50 Trig: Free Run TPE|[]
IFGain:Low #Atten: 30 dB per|P PRPPP
Mkr2 2.402 836 GHz
Ref Offset 0.5 dB
10 dBidiv_ Ref 15.24 dBm 5.817 dBm
fiLog 1 '2
524
]
476 -/ W
a8 N‘NP\' \/’“‘ ‘\fm_,,,“/'\fn/\rn’ \/’\,\_v\ S JNV
248 »"“/
348 7 e "’"J
-44.8
N
-54.8
648
748
Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz

[VERvoDE[TRe[e0] % [~ ] FnCon [ oo
1 N 1 f 2.401 837 GHz 5.24 dBm
N 1 f 2.402 836 GHz 582 dBm

3
4
5
6
7
8
9

1=
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Agilent Spectrum Analyzer - Swept SA

e 60 of 75

CH39 -1Mbps
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RL RF S0Q  AC SENSE:PULSE ALIGN AUTO! 08:28:25 &M Feb 02, 2021
Marker 1 2.440834000000 GHz . Avg Type: Log-Pwr TRACE[1 2245 6
PNO: Wide 0 Trig: Free Run TYPE QAW i
IFGain:Low #Atten: 30 dB DET

Ref Offset 0.5 dB
Ref 14.48 dBm

Mkr2 2.441 836 GHz
4,883 dBm

10 dB/div
Log

445

’2

od

-5.52

I

o

-1545

AN Y

-255

2355

-45.5

555

-65.5

-75 5

Center 2.441500 GHz
Res BW 30 kHz

#YBW 100 kHz

Span 3.000 MHz
Sweep 3.200 ms (1001 pts)

2.440834 GHz
2.441836 GHz

SoVO~NONRW

~

T« [ ] oo

5.14 dBm
4.88 dBm

[E3

IMSG‘

‘STATUS |

CH78 -1Mbps

Agilent Spectrum Analyzer - Swept SA
RF S0w  AC

ALIGN AUTO

08:22:41 AM Feb02, 2021

Center Freq 2.479500000 GHz i Avg Type: Log-Pwr TRACE[I[Z 2458
PNO: Wide Trig: Free Run TYPE|[v]
IFGain:Low #Atten: 30 dB bETP PPPPP
MKr2 2.479 899 GHzZ
Ref Offset 0.5 dB
10 ¢B/div__ Ref 10.74 dBm 1.002 dBm|
Log 7 ’2
0.740 g ol
PO RN AL SAAEATN BTG N
9.3 e /'\r/w \P\"‘V\ n.uJ"j \/\v\
\v\\J | T rV"V\’Vf H’\q\\
-293 -
-39.3 H\n’\w _\r\f\
493 M
-59.3 A
693
793
Center 2.479500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

FURNCTION ']

093 dBm
1.00 dBm

1 N 1 f 2478984 GHz

N o1 f 2.479 899 GHz
3
4
5
6
7
8
9
10
11
<
IMSG‘
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Temperature: 25°C Relative Humidity: [50%
. CHOO / CH39 / CH78 _
Test Mode: (11/4-DOPSK(2Mbps) Mode) Test Voltage: DC 3.8V
Mark1 Mark?2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MHz)
2402 MHz 2401.837 2402.833 0.996 0.839 Complies
2441 MHz 2440.834 2441.833 0.999 0.837 Complies
2480 MHz 2478.834 2479.833 0.999 0.837 Complies

For 1/4-DQPSK(2Mbps): Ch. Separation Limits: > two-thirds 20dB bandwidth

CHOO -2Mbps

Agilent Spectrum Analyzer - Swept SA

SEMSE:PULEE] ALIGN AUTO 08:31:23 AM Feb02, 2021

RL RF S0Q  AC
Center Freq 2.402500000 GHz i Avg Type: Log-Pwr TRACE[I[Z 2458
PNO: Wide Trig: Free Run TYPE(] YA
IFGain:Low #Atten: 30 dB DETPPPPP P
Mkr2 2.402 833 GHz

Ref Offset 0.5 dB
10 ¢B/div__ Ref 12.79 dBm 5.861 dBm
flLog 7 xz

279 L -

7.2 nﬂw"’-\‘f \/\f\("‘\,‘j‘\ﬂ[‘\q nmw MHJ\/L\VJ“
i i o
17.2

B /”
-2

2 prgeef
472

572

-67.2

772

Span 3.000 MHz

Center 2.402500 GHz
| Res BW 30 kHz #VBW 100 kHz

WmobE et x| v ] FUNCion ] FONcronwio

N 1 f 2401837 GHz 498 dBm
N 1 f 2402833 GHz 586 dBm
3
4
5
6
7
8
9
10
11 ~

STATUS

A 1/F, Building B, Zhuoke Science Park, No.190 Chongging Road, HepingShequ, Fuyong Sub-District, Bao'an District, Shenzhen, Guang Dong, China

Shenzhen STS Test Services Co. , Ltd. l Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Hitp://www.stsapp.com E-mail: sts@stsapp.com




)

\

CH39 -2Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF 50 & AC SENSE:PULSE] ALIGNAUTO 08:34:45 &M Feb 02, 2021
Center Freq 2.441500000 GHz . Avg Type: Log-Pwr TRACE[1 2245 6
PNO: Wide 0 Trig: Free Run TVPE;AWM
IFGain:Low #Atten: 30 dB DET
Mkr2 2.441 833 GHz
Ref Offset 0.5 dB
10 dB/div__ Ref 12.52 dBm 4,839 dBm
Log % P2
252
. W\ﬂ iVl = M/L\JWM/\J‘\J\ W\/\MN—«’\ ["v
7.48 + W ot i awegryd A \,\,\{J
-17.5
275
75
475
575
-B7.5
775
Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

1 S R A R
2.440834 GHz 4.88 dBm
2441833 GHz 4.84 dBm

SoVO~NONRW

[E3

~
|

IMSG ‘ ‘STATUS|

CH78 -2Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE:PULSE] ALIGNAUTO 03:36:03 AM Feb02, 2021
Center Freq 2.479500000 GHz i Avg Type: Log-Pwr TRACE[L - 315 ¢
PNO: Wide Trig: Free Run TYPE W] tffibiiibiss
IFGain:Low #hten: 30 dB verlP PPPPP
MKr2 2.479 833 GHZ
Ref Offset 0.5 dB
10,gBia__Ref 10.98 dBm 1.659 dBm
1 2
0.580 Q ,
A [ NN - NN
o \N\Jr\,JV LJ"'\,\
290 m\,‘\\
-39.0
490 \LUW/\V
-59.0
590
790
Center 2.479500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)
[MRR[MODELTRCISCL] % [ v [ FUNCTION ] FUNCTION W]
1 N 1 f 2478834 GHz 1.70 dBm
2 N 1 f 2479833 GHz 1.66 dBm
4
5
6
7
8
9
10 P
1 v
< | &
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Temperature: 25°C Relative Humidity: [50%
. CHOO / CH39 / CH78 _
Test Mode: (8DPSK(3Mbps)Mode) Test Voltage: DC 3.8V
Mark1 Mark2 Ch.
Frequency Frequency Frequency Separation Limit (MHz) Result
(MHz) (MHz) (MHz)
2402 MHz 2401.837 2402.836 0.999 0.841 Complies
2441 MHz 2441.011 2442.007 0.996 0.841 Complies
2480 MHz 2478.831 2479.848 1.017 0.843 Complies

For 8DPSK(3Mbps):Ch. Separation Limits: > two-thirds 20dB bandwidth
CHOO -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0a  AC SEMSE:PULSE ALIGN AUTO! 08:40:19 &M Feb 02, 2021
Marker 2 2.402836000000 GHz . Avg Type: Log-Pwr TRACE[] - 345 &
PNO: Wide [0 Trig:FreeRun TYPE Q’W\W A
IFGain:Low #Atten: 30 dB DET

Mkr2 2.402 836 GHz

Ref Offset 0.5 dB 4.210 dBm

10 dBidiv  Ref 13.14 dBm
fiLog

314
ol IVJ

-6.86 W

Waasmii 'V\\'m v -]

-16.9
Pkl [,.(
2369 s

-48.9

-66.9

-66.9

-78.9

Span 3.000 MHz

Center 2.402500 GHz
Sweep 3.200 ms (1001 pts)

Res BW 30 kHz

#VBW 100 kHz

FUNCTION WaLLE

FUNCT 0D TH
1 N 1 f 2.401 837 GHz 4.04 dBm

N 1 f 2.402836 GHz 421 dBm

SRR N Y

=

(3
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CH39 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF 50 & AC SENSE:PULSE] ALIGNAUTO 08:43:55 &M Feb 02, 2021
Center Freq 2.441500000 GHz . Avg Type: Log-Pwr TRACE[1 2245 6
PNO: Wide 0 Trig: Free Run TYPE| 141 bikebububi
IFGain:Low #Atten: 30 dB oeTfP PRRFRP
MKrz 2.442 007 GHz
Ref Offset 0.5 dB
10 dB/div__ Ref 12.71 dBm 2.8561 dBm
Log T P
271
o]
I (XS AP o TN e | o et
7.29 o WW Y TV i Ve
-17.3
273
73
473
573
-67.3
773
Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

T« ] ] won e
1 f 2441011 GHz 3.02 dBm
1 f 2.442 007 GHz 2.85 dBm

SoVO~NONRW

=
[E3

I
|
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CH78 -3Mbps

Agilent Spectrum Analyzer - Swept SA

L RF S0Q  AC SENSE:PULSE] ALIGNAUTO 08:54:37 AM Feb02, 2021
Marker 2 2.479848000000 GHz i Avg Type: Log-Pwr TRACE[I[Z 2458
PNO: Wide 50 Trig: Free Run TYPE|[4] ity
IFGain:Low #Atten: 30 dB bETP PPPPP
Ref Offset 0.5 dB Mkr2 2.479 848 GHz
10 dBidiv Ref 8.69 dBm -1.06 dBm
°d 1 2
-1.31 7 o
,113/“"\%;\ o AT VL AL
A v (i N \N\
213
-31.3 l\\
-41.3
513 w\ww
613
713
813
Center 2.479500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)
[MRR[MODELTRCISCL] % [ v [ FUNCTION ] FUNCTION W]
1 N 1 f 2478831 GHz 0.14 dBm
2 N 1 f 2479848 GHz -1.06 dBm
4
5
6
7
8
9
10 2
11 2
L] | =
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8. BANDWIDTH TEST

8.1 LIMIT
FCC Partl5 15.247,Subpart C
) o FrequencyRange
Section Test Item Limit Result
(MHz)
15.247 (a)(1) Bandwidth N/A 2400-2483.5 PASS
Spectrum Parameter Setting
Attenuation Auto
Span Frequency > Measurement Bandwidth or Channel Separation
RB 30 kHz (20dB Bandwidth) / 30 kHz (Channel Separation)
VB 100 kHz (20dB Bandwidth) / 100 kHz (Channel Separation)
Detector Peak
Trace Max Hold
Sweep Time Auto
8.2 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below.
b. Spectrum Setting: RBW= 30KHz, VBW=100KHz, Sweep time = Auto.

8.3 TEST SETUP

Specturm <
Analyzer

EUT

8.4 EUT OPERATION CONDITIONS
Please refer to section 3.1.4 of this report.
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8.5 TEST RESULTS
Temperature: 25°C Relative Humidity: |50%
_ GFSK(1Mbps) _
Test Mode: CHO0 / CH39 / C78 Test Voltage: DC 3.8V
Frequenc 20dB Bandwidth Result
quency (MHz)
2402 MHz 0.8869 PASS
2441 MHz 0.8851 PASS
2480 MHz 0.8865 PASS
CHOO -1Mbps
EKR:{S;QMSTMN?:MM\:;O?“P::T [ | SENSE:INT] [ ALIGN AUTO | 11:21:38 ;ﬁ/@@
Center Freq 2_402600000 GHz ‘ Cé_nter Freq: 2.402000000 GHz Radio SItd:. Nunean e
‘ - ;’:g Fr;;Rd;n Avg|Hold:>10/10 Radio Device: BTS
15 dB/div Ref 20.00 dBm
fiLog
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth Total Power 13.0 dBm
828.23 kHz
Transmit Freq Error 14.271 kHz OBW Power 99.00 %
x dB Bandwidth 886.9 kHz x dB -20.00 dB
IMSG |5TATUS‘
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B Keysight Spectrum Analyzer - Occupied BW =R
RL | RF [s0e ac | | | SENSE:INT| | ALIGN AUTO | 11:24:22 AMJan 22, 2021
Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None
oo Trig: Free Run Avg|Hold:>10/M10
‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
15 dB/div Ref 20.00 dBm
fiLog
5.00
0.0 —
250 N
-40.0
-25.0
-70.0
-85.0
100
115
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 13.4 dBm
828.28 kHz
Transmit Freq Error 14.061 kHz OBW Power 99.00 %
x dB Bandwidth 885.1 kHz x dB -20.00 dB
IMSG |STATUS‘
CH78 -1Mbps
Bl Keysight Spectrum Analyzer - Occupied BW o e )
RL [ RF [soe ac | [ | SENSE:INT] [ ALIGN AUTO | 11:27:18 AMJan 22,2021
Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref 20.00 dBm
fiLog
100
0.00
-10.0
-20.0
-30.0 -
o o =
-50.0
-60.0
-70.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth Total Power 12.8 dBm
828.52 kHz
Transmit Freq Error 14.154 kHz OBW Power 99.00 %
x dB Bandwidth 886.5 kHz x dB -20.00 dB
IMSG |5TATUS‘
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Temperature: 25°C Relative Humidity: [50%
_ M/4-DQPSK(2Mbps) _
Test Mode: CHOO/ CH39 / C78 Test Voltage: DC 3.8V
Frequenc 20dB Bandwidth Result
quency (MHz)
2402 MHz 1.258 PASS
2441 MHz 1.255 PASS
2480 MHz 1.256 PASS
CHO0 -2Mbps
[ K:ys]gMSradmmAmlyz‘el—O((up]edmlN ‘ | . ‘ | _ o e )
Center Freq 2.402000000 GHz | ?e‘_nt_eFr Frea: 2402000000 G:iz R Radio Std: None
HFGainLow ghtien: 300D valhol: Radio Device: BTS
15 dB/div Ref 20.00 dBm
fiLog
5.00
:25 o
:55 o
-70.0
-65.0
-100
115
Center 2.402 GHz Span 2 VHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 13.5 dBm
1.1698 MHz
Transmit Freq Error 9.983 kHz OBW Power 99.00 %
x dB Bandwidth 1.258 MHz x dB -20.00 dB
IMSG |STﬂTUS‘
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CH39 -2Mbps

BN Keysight Spectrum Analyzer - Occupied BW \i/\gﬂﬁ_
RL [ RF [soQ ac | [ | SENSE:INT| [ ALIGN AUTO | 11:33:31 AMJan 22,2021
Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref 20,00 dBm
liLog
10.0
oo | ~—~_—~] \_/\/—-./_\/
-10.0
-20.0
-30.0 \
e St ™)
-40.0
-o0.0
-60.0
-70.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 13.9 dBm
1.1697 MHz
Transmit Freq Error 9.836 kHz OBW Power 99.00 %
x dB Bandwidth 1.255 MHz xdB -20.00 dB
IMSG |STATUS‘
CH78 -2Mbps
E Keysight Spectrum Analyzer - Occupied BW \i/\il@
RL [ RF [soe ac | [ | SENSE:INT] [ ALIGN AUTO | 11:36:18 AMJan 22,2021
Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref 20.00 dBm
fiLog
100
- s i
-10.0 H
-20.0
-30.0 / \
o [ N
-50.0
-60.0
-70.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth Total Power 13.3 dBm
1.1691 MHz
Transmit Freq Error 9.944 kHz OBW Power 99.00 %
x dB Bandwidth 1.256 MHz x dB -20.00 dB
IMSG |STATUS‘
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Temperature: 25°C Relative Humidity: [50%
_ 8DPSK(3Mbps) _
Test Mode: CHOO / CH39 / CH78 Test Voltage: DC 3.8V
Frequenc 20dB Bandwidth Result
quency (MHz)
2402 MHz 1.262 PASS
2441 MHz 1.261 PASS
2480 MHz 1.264 PASS
CHOO0 -3Mbps
3 chs'»gmsredmmAmlyz‘epo«up;edurv ‘ ‘ o ‘ | _ \A/\EHE_
Center Freq 2.402000000 GHz ‘ Conte Froq: ZATZOO0O00 Gz Radio Std: None
HFGainLow #htten: 3008 e Radio Device: BTS
15 dB/div Ref 20.00 dBm
liLog
-10.0
-25.0
-40.0
-55.0
:BS.U
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 13.2 dBm
1.1643 MHz
Transmit Freq Error 24.926 kHz OBW Power 99.00 %
x dB Bandwidth 1.262 MHz x dB -20.00 dB
IMSG |STATUS‘
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CH39 -3Mbps
E Keysight Spectrum Analyzer - Occupied BW [i]@]@
RL [ RF [s0oa ac | [ SENSE:INT| [ ALIGN AUTO | 11:46:31 AMJan 22,2021
Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>1010
‘ #FGain:Low #Atten: 30 dB Radio Device: BTS
15 dB/div Ref 20.00 dBm
fiLog
500
R e Rt il NP
-10.0 v
-25.0
400 ettt w
-55.0
-70.0
-65.0
100
118
Center 2.441 GHz Span 2 VHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 13.6 dBm
1.1634 MHz
Transmit Freq Error 24.409 kHz OBW Power 99.00 %
x dB Bandwidth 1.261 MHz x dB -20.00 dB
IMSG |STﬂTUS‘

CH78 -3Mbps

BE Keysight Spectrum Analyzer - Occupied BW

T

RL [ RF [soe ac | [ SENSE:INT| [ ALIGN AUTO | 11:48:48 AMJan 22,2021
Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS
15 dB/div Ref 20.00 dBm
fiLog
5.00
on | - _/‘\/—"\—v‘/\_\/—_\_
- LA
-25.0
a0 e [ —]
-55.0
-70.0
-85.0
-100
115
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth Total Power 13.0 dBm
1.1637 MHz
Transmit Freq Error 24.645 kHz OBW Power 99.00 %
x dB Bandwidth 1.264 MHz x dB -20.00 dB
IMSG |5TATUS‘
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9. OUTPUT POWER TEST

9.1 LIMIT
FCC Part 15.247,Subpart C
Section Test Item Limit Frequency Range (MHz) | Result
1 W or 0.125W
if channel separation >
15.247 Output 2/3 bandwidthprovided 2400-2483.5 PASS
(@)(1)&(0)(2) Power  |thesystems operatewith an
output power no greater
than125 mW(20.97dBm)

9.2 TEST PROCEDURE

This is an RF-conducted test to evaluate maximum peak output power. Use a direct connection
between the antenna port of the unlicensed wireless device and the spectrum analyzer, through
suitable attenuation. The hopping shall be disabled for this test:

a) Use the following spectrum analyzer settings:

1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.

2) RBW > 20 dB bandwidth of the emission being measured.

3) VBW = RBW.

4) Sweep: Auto.

5) Detector function: Peak.

6) Trace: Max hold.

b) Allow trace to stabilize.

¢) Use the marker-to-peak function to set the marker to the peak of the emission.

d) The indicated level is the peak output power, after any corrections for external attenuators and
cables.

e) A plot of the test results and setup description shall be included in the test report.

NOTE—A peak responding power meter may be used, where the power meter and sensor system
video bandwidth is greater than the occupied bandwidth of the unlicensed wireless device, rather
than a spectrum analyzer.

PKPM1 Peak power meter method:

The maximum peak conducted output power may be measured using a broadband peak RF
power meter. The power meter shall have a video bandwidth that is greater than or equal to the
DSS bandwidth and shall use a fast-responding diode detector.

9.3 TEST SETUP

Power Sensor | g EUT

9.4 EUT OPERATION CONDITIONS

Please refer to section 3.1.4 of this report.
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Temperature: 25°C Relative Humidity: |60%
Test Voltage: DC 3.8V
Peak Power AVEIEE Limit
Channel Frequency Power
izl Number (MHZz)
(dBm) (dBm) (dBm)
0 2402 6.77 2.81 30.00
GFSK(1M) 39 2441 6.86 2.76 30.00
78 2480 6.80 2.89 30.00
Note: the channel separation >20dB bandwidth
Peak Power AR Limit
Channel Frequency Power
BT Number (MHz)
(dBm) (dBm) (dBm)
0 2402 6.65 2.23 20.97
T/4-DQPSK( 39 2441 6.75 2.77 20.97
2M)
78 2480 6.70 2.64 20.97
Note: the channel separation >2/3 20dB bandwidth
Peak Power AVERES Limit
Channel Frequency Power
HERE Number (MHZz)
(dBm) (dBm) (dBm)
0 2402 6.65 2.59 20.97
8-DPSK(3M) 39 2441 6.73 2.77 20.97
78 2480 6.67 2.78 20.97

Note: the channel separation >2/3 20dB bandwidth
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10. ANTENNA REQUIREMENT

10.1 STANDARD REQUIREMENT
15.203 requirement: For intentional device, according to 15.203: an intentional radiator shall be

designed to ensure that no antenna other than that furnished by the responsible party shall be
used with the device.

10.2 EUT ANTENNA
The EUT antenna is PIFA Antenna. It comply with the standard requirement.
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A
APPENDIX-PHOTOS OF TEST SETUP
Note: See test photos in setup photo document for the actual connections between Product and

support equipment.

% 3%O% K OXEND OF THE REPORT 3% 3% 3¢ 3% 3¢
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