Microtest
Mo

mw/4-DQPSK - Average time of occupancy
Pulse width — 2DH1

Agilent Spectrum Analyzer - Swept SA
RL RE =) AL
Center Freq 2.441000000 GHz
PN
IFG:

Ref Offset8.24 dB
Ref 30.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10.13 ms (8000 pts)

#VBW 3.0 MHz

Page 26 of 47

Frequency

Report No.: MTi211117008-05E1

Number of pulses in 3.16 s — 2DH1

Agilent Spectrum Analyzer - Swept SA
RL AE 0 AC
Center Freq 2.441000000 GHz
P
IF!

Ref Offset8.24 dB
Ref 30.00 dBm

1200005 #Avg Type Frequency
Trig: Video

=
#Atten: 40 dB

10 dBIidiv
og

Center 2.441000000 GHz

Res BW 510 kHz

Span 0 Hz
Sweep 3.160 s (30000 pts]

#VBW 3.0 MHz

RL RF S0 AC
Center Freq 2.441000000 GHz
PNO: Fast
IFGain:Low

Ref Offset8.24 dB

'I;;:E‘d v Ref 30.00 dBm

a r !zm

¥

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10.13 ms (8000 pts)

#/BW 3.0 MHz

Agilent Spectrum Analyzer - Swept SA
RL RF 0 AL
Center Freq 2.441000000 GHz d
= Trig: Video
#Atten: 40 dB

Ref Offset8.24 dB
'cogs‘d v Ref 30.00 dBm

! 281

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10.13 ms (8000 pts)

#VBW 3.0 MHz

Frequency

Freguency

IFi

Ref Offset8.24 dB

'I;;:E‘d v Ref 30.00 dBm

Trig Delay0.000 s Frequency

> Trig: Yideo
#Atten: 40 dB

Center 2441000000 GHz
Res BW 510 kHz

Agilent Spectrum Analyzer - Swept S&
RL [3 C

Center Freq 2.441000000 GHz

Ref Offset8.24 dB
'cogs‘d v Ref 30.00 dBm

Span 0 Hz
Sweep 3.160 s (30000 pts|

#/BW 3.0 MHz

Freguency

Center 2.441000000 GHz
Res BW 510 kHz

Span 0 Hz
Sweep 3.160 5 (30000 pts

#VBW 3.0 MHz
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Agilent Spectrum Analyzer - Swept SA
RL RE =) AL
Center Freq 2.441000000 GHz
PN
IFG:

Ref Offset8.24 dB

'ggs‘d v Ref 30.00 dBm

wzm

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Span 0 Hz
Sweep 10.13 ms (8000 pts)
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Number of pulses in 3.16 s — 3DH1
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Agilent Spectrum Analyzer - Swept S&
RL [3 ] C

Center Freq 2.44100000 GHz ig Delay0.000 s #Avg Type
B Trig: Video

==
[ . #Atten: 40 dB

Ref Offset8.24 dB
Ref 30.00 dBm

Frequency

10 dBIidiv
og

Center 2.441000000 GHz

Res BW 510 kHz #VBW 3.0 MHz

Span 0 Hz
Sweep 3.160 s (30000 pts]

RL RF S0 AC
Center Freq 2.441000000 GHz
PNO: Fast
IFGain:Low

Ref Offset8.24 dB

'I;;:E‘d v Ref 30.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

#/BW 3.0 MHz

Agilent Spectrum Analyzer - Swept SA
RL RF 0 AL
Center Freq 2.441000000 GHz d
= Trig: Video
#Atten: 40 dB

Ref Offset8.24 dB
'cogs‘d v Ref 30.00 dBm

Span 0 Hz
Sweep 10.13 ms (8000 pts)

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Span 0 Hz
Sweep 10.13 ms (8000 pts)

Frequency

Freguency

Trig Delay0.000 5
> Trig: Yideo
IF #Atten: 40 dB

Ref Offset8.24 dB

'I;;:E‘d v Ref 30.00 dBm

Frequency

Center 2441000000 GHz
Res BW 510 kHz

#/BW 3.0 MHz

Agilent Spectrum Analyzer - Swept SA
RL 3 AC
Center Freq 2.441000000 GHz

#Atten: 40 dB

Ref Offset8.24 dB
'cogs‘d v Ref 30.00 dBm

Span 0 Hz
Sweep 3.160 s (30000 pts|

Freguency

Center 2.441000000 GHz
Res BW 510 kHz

#VBW 3.0 MHz

Span 0 Hz
Sweep 3.160 5 (30000 pts

Address: 101, No. 7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China

Tel: (86-755)88850135

Fax: (86-755) 88850136

Web: www.mtitest.com

E-mail: mti@51mti.com




Microtest

O S Page 28 of 47 Report No.: MTi211117008-05E1

5.7 Number of hopping channels

5.7.1 Limit

Frequency hopping systems in the 2400-2483.5MHz band shall use at least 15 channels.

5.7.2 Test setup

Spectrum

EUT Analyzer

5.7.3 Test procedure

a) Test method: ANSI C63.10-2013 Section 7.8.3

b) The EUT was set to hopping mode during the test.

¢) The tranistter output of EUT is connneted to the specturm analyzer.

d) Spectrum analyzer setting: RBW = 100 kHz, VBW = 300 klHz, Detector = Peak.

5.7.4 Test results

Mode Quantity of Hopping Limit Results
Channel
GFSK 79 215 Pass
m/4-DQPSK 79 =15 Pass
8DPSK 79 =15 Pass
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Number of hopping channels

GFSK

.Dgﬂull Spectrum Analyzer - Swept SA

Frequency

Start Freq 2.400000000 GHz B #Avg Type: RMS _
=N Trig: Free Run Avg|Hold:> 100011000

AFAR )
IFGain: an* #Atten: 40 dB

Ref Offset8.41 dB
Ref 30.00 dBm

CenterFreq
2.441750000 GHz,

StartFreq
2400000000 GHz

StopFreq
2483500000 GHz
| m———

CFStep
l 8.350000 MHz,

il

TR T

}
J

Stop 2.48350 GHz
#VBW 300 kHz Sweep 8.000 ms (1001 pts)

/4-DQPSK

#gl[all Spectrum Avalyzer - Swept SA

Slan Freq 2. 400000000 GHz B #hug Type: RMS
PHO: o Trig:Free Run Avg|Held:>1000/1000

: Fast )
FGoinLow " #Aten: 40 dB

Frequency

Ref Offset8.41 dB
Ref 30.00 dBm

CenterFreq
2441750000 GHz

StartFreq
2.400000000 GHz|

U“ MHIM UM U,h” ik IR —

|

=3

Slan 2.40000 GHz Stop 2.48350 GHz
#VBW 300 kHz Sweep 8.000 ms (1001 pts)

8DPSK

.Dgﬂull Spectrum Analyzer - Swept SA

Start Freq 2.400000000 GHz ] #Avg Type: RMS _
mNO-Fost (o) Trig: Free Run AuglHold:>100011000

IFGain:Low ™ iasten: 40 dB

05:06:04 AM Mar 08, 2022
TRAC Freguency

Ref Offset8.41 dB
Ref 30.00 dBm

CenterFreq
2.441750000 GHz,

StartFreq
2400000000 GHz

1] i [e—

f"“-‘l'l’U {M N{ yP ukh ""v"'ld'ﬂ \ H ! StopFreq

2483500000 GHz

|

W

Start 2.40000 GHz Stop 248350 GHz,
#VBW 300 kHz Sweep 8.000 ms (1001 pts)
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5.8 Conducted emissions at the band edge
5.8.1 Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30
dB instead of 20 dB. Attenuation below the general limits specified in 815.209(a) is not required. In
addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply
with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

5.8.2 Test setup

Spectrum

EUT Analyzer

5.8.3 Test procedure

a) Test method: ANSI C63.10-2013 Section 6.10.4

b) The EUT was set to non-hopping mode & hopping mode during the test.

¢) The transmitter output of EUT is connected to the spectrum analyzer.

d) Spectrum analyzer setting: RBW = 100 kHz, VBW = 300 kHz, Detector = Peak.

5.8.4 Test results
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GFSK mode - conducted emissions at the band edge
Low band-edge (no-hopping mode mode) High band-edge (non-hopping mode)

Agilent Spectrum Anlyzer - Swept SA Agilent Spectrum Anlyzer - Swept SA

01:26:35 AM Mar 08, 2022
TRAL

Frequency

01:17:36 AM Mar08, 2022 i R
= ey Center Freg 2.510000000 GHz
F'Nl)

#Avg Type: RMS
g‘ —»— Trig:Free Run Avg|Hold: 3005300
#Asten: 30 dB
R Rerorietass o5 4248552G
Ref 20.00 dBm -46.742 dBm

Center Freq 2 360000000 GHz : #hvg Type: RMS
0: Fa Trig: Free Run Avg|Hold: 300/300

==
Low  #Atten:30 dB

Mkr5 2.399 9 GH Auto Tune|

Ref Dffset .41 dB
Ref 20.00 dBm -44.191 dBm

Center Freq Center Freq
2.360000000 GHz| 2510000000 GHz|

| s | s
StartFreq StartFreq
2.470000000 GHz|

O P et e RPN LD E LIS T i Dol T PSP V¥ A Tt o e Bt o =

Stop 2.55000 GHz
#VBW 300 kHz Sweep 7.667 ms (1001 pts)

-

Start 2.31000 GHz Stop 2.41000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)

FUNCTIDN  FUNCTION WIDTH FUNCTION VALUE

MK MDDE| TRC SCL

MK MDDE| TRC SCL 7 FUNCTION  FUNCTIDNWIDTH FUNCTIDNVALUE A

5 52 GHz. -¢|b 742 dBi

N fFl 23300GH] 5
N 1 r 23100GHz|  53.385 dBm|
I 5 23989 GHz, 44I°1dEm
___

<

SO0 mG RGNS

2

STATUS

STATUS

Low band-edge (hopping mode) High band-edge (hopping mode)

.Dgﬂull Spectrum Analyzer - Swept SA

02:20:34 AM Mar 08, 2022

Frequency

Frequency RAvg Type: RMS

#hvg Type: RMS

Slart Freq 2 SUDGDUDUD GHz = -
BNO: Fast () Trig:FreeRun Avg|Hold>3007300 Po= Trig: Free Run Avg|Hold:>3001300
IFGain:Low #Atten: 30 dB #Atten: 30 dB
ot ORsatE8 dB MKr5 2.381 690 G B0 Aot ORsatE.83 dB MKkrd 2.519 28 G B0
20,00 4 75 dB ef 20.00 dF -48.658 dB
Ref 20.00 dBm -49.075 dBmy i — Ref 20.00 dBm 558 dB mpn—
CenterFreq CenterFreq
2.352500000 GHz| 2510000000 GHz|
s s
StartFreq| StartFreq|
2.300000000 GHz| 2.470000000 GHz|
I— I—
R R e P B el L A e A L b e T o G
Stop Freq Stop Freq
2.405000000 GHz| 2550000000 GHz|
[ [
Stop 2.40500 GHz CFStep Stop 2.55000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts) 10.500000 MHz Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz
MLH MODE TFE SEL ® FUNCTION FUNCTION WIDTH FUNCTIONVELUE — L MER I.lEDE TFE SCL ® ¥ PFUNCTION FUNCTION WIDTH FUNCTIONVELUE — L
N1 psiooAGH  dorrdem| [
o T M — 11 71— —— N TTTF] 9as350CHl  B0dgpdbml [ T |
‘ FiE FreqOfset T 1T 7. O —— FreqOffset
210 o W17 251928GH  JeescBm| | | | o
I 5_ L e B Be— ——
I ]
]
IS Y
T 1 ]
10 [ Y S Y I
11 [ O A S O 11 [ S S I
= S = e
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mw/4-DQPSK mode - conducted emissions at the band edge
Low band-edge (non-hopping mode) High band-edge (non-hopping mode)

#gﬂull Spectrum Avalyzer - Swept SA #gﬂull Spectrum Avalyzer - Swept SA

01:30:17 AM Mar 08, 2062 D1:35:44 AM Mar 08, 2022

Slan Freq 2 310000000 GHz ] #hvg Type: RMS TR Frequency Slan Freq 2 470000000 GHz = Rhvg Type: RMS A Frequency
PNO: ) Trig:Free Run AvglHold>300/300 PA st 0 Trig: Free Run Avg|Hold>300/300
#Atten: 30 dB aw | HAtten: 30 dB
Ref Offset 5.41 dB Mkr5 2.399 7 GH i Ref Offset 5:39 dB i
¥ | 7.242 dBm ¥ dE
Ref 20.00 dBm -47. | Ref 20.00 dBm |
Center Freq Center Freq
2.360000000 GHz 2510000000 GHz
e e
StartFreq StartFreq
2.310000000 GHz 2.470000000 GHz
) ; | |
T e h..,_.w,mﬂ S e AT A o
Stop Freq| Stop Freq|
2550000000 GHz
Start 2.31000 GHz Stop 2.41000 GHz Start 2.47000 GHz Stop 2.55000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts) Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts)
MKR MODE| TRC SCL X FUNCTION FUNCTION WIDTH FUNCTIONVALUE A MKR MODE| TRC SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE A

[

2 _!EEEEIE_

| 52215dBm| [ T}

[ NT1Tf[  2310006Hz| 61006dBm[ [ T |

I NT1Tf[  23097GHz| 47242Bm[ [ T |
___

51656 dE

ién|
=1
%
did
I
@
555

[ N [ 1 5 48336 dB)

]

3
4
3
6
7
8
£l
0
1

<

¢

MSG STATUS MSG STATUS

Low band-edge (hopping mode) High band-edge (hopping mode)

.Dgﬂull Spectrum Analyzer - Swept SA

04:52:36 AM Mar 08, 2022

Start Freq 2.300000000 GHz WAvgTpe RMS T #hug Type: RMS T T
PNO: Fost (o Trig: Free Run Avg|Hold>3001300 PR Trig: Free Run AvglHold:>3001300
IFGain:Low #Atten: 30 dB #Atten: 30 dB
ot ORsatE8 dB MKT5 2.341 055 GH B0 Aot ORsatE.83 dB MKrd 2.529 28 G B0
Ref 20.00 dBm -49.534 dBm i — Ref 20.00 dBm 48,632 dBm i —
CenterFreq CenterFreq
| 2352600000 GHz 2510000000 GHz|
i | —— eeemm——|
StartFreq StartFreq
2.300000000 GHz| 2.470000000 GHz|
I—| I—|
Stop Freq| Stop Freq|
2.405000000 GHz| 2550000000 GHz|
E— E—
Stop 2.40500 GHz CEStep . Stop 2.55000 GHz CEStep
Sweep 10.07 ms (1001 pts) [RRET gt W b #VBW 300 kHz Sweep 7.667 ms (1001 pts) [REETo 8
MR MODE TFE SCL ® Y FUNCTION FUNCTION WIDTH FUNCTIONVELUE _— - PFUNCTION FUNCTION WIDTH FUNCTIONVELUE _— -

1 Musoun GHz
51555 dE\m
FreqOffset osuuuus z| 51557 dBm

Freq Offset
onzll | 252928 GHz[ 48632 dBm

0Hz|

sc STATUS
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8DPSK mode - conducted emissions at the band edge
Low band-edge (non-hopping mode)

Agilent Spectrum Anlyzer - Swept SA

- 0 D1:43:05 AM Mar 08, 2022
Center Freq 2 SBODODODO GHz : #Avg Type: RMS TRA
0: Fast —— 1rig:FreeRun Avg|Hold: 300/300
Low  #Atten:30 dB

Mkr5 2.398 5 GH

Ref Dffset .41 dB
Ref 20.00 dBm -48.851 dBm

T SPTRSSPPR LI PRSP WEPFAIS JTI Y: PNy IO PO T P ST

Stop 2.41000 GHz
#VBW 300 kHz Sweep 9.600 ms (1001 pts)

FUNCTION  FUNCTIDNWIDTH FUNCTIDNVALUE A

Start 2.31000 GHz

N Fl  23%00GHz 5102%6dBm| | [ |

N 1 r 23100 GHz, S2rrsdBm| | |
I 5 23985 GHz, 48851dBm[ [ ]
___

2

STATUS

Frequency

Auto Tune

CenterFreq
2360000000 GHz

StartFreq

High band-edge (non-hopping mode)

#gﬂull Spectrum Avalyzer - Swept SA

02:06:46 AM Mar 08, 2022
TRAL

#Avg Type: RMS
Rvg|Hold:> 3001300

Frequency

Slan Freq 2 470000000 GHz -
pu : Fast () 179 FreeRun
aw | HAtten: 30 dB
R Offect .59 0B 42483 76 G AT T
0 .99 s
Ref 20.00 dBm ~44.764 dBm | I—
Center Freq
2510000000 GHz
e
StartFreq
2.470000000 GHz
|
Stop Freq|
2550000000 GHz
e
Start 2.47000 GHz Stop 2.55000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz|
MDR MODE| TRC SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE A Auto Man
_
By N[ r 54g3s0GHz|  dsgsidem| | | |
3 z|  B0222dBm| [ T ] Freq Offset
Y N[1Tf[  248376GHz| da7eddBm| T [ ] OHzl
5 __—_
] v 0 ]
g - T
NN A A
< N A A
/10NN S A B
11 N ) A H
< >

STATUS

Low band-edge (hopping mode)

.Dgﬂull Spectrum Analyzer - Swept SA

#hvg Type: RMS

Frequency

High band-edge (hopping mode)

#Avg Type: RMS

Frequency

Slan Freq 2 3(]DCID(]D(]D GHz - -
BNO:Fast Ly Trig:FresRun Avg|Hold>3007300 Po= Trig: Free Run Avg|Hold:>3001300
IFGainlow  #Atten:30 dB #itten: 30 dB
Auto Tune Auto Tune
Ref Offset8.99 dB. Mkr5 2.353 235 GH Ref Offset8.93 dB.
Ref 20.00 dBm -49.032 dBmy i — Ref 20.00 dBm Ee—
CenterFreq CenterFreq
2352500000 GHz, 2510000000 GHz,
| Frdf |
StartFreq | StartFreq
2300000000 GHz, 2470000000 GHz,
| |
e = =rm e B e e Lo S R S e L = P S
Stop Freq| Stop Freq|
2.405000000 GHz, 2550000000 GHz,
| m—— | m——
Stop 2.40500 GHz CFstep Stop 2.55000 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts) 10.500000 MHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz
MR MODE TFE SEL ® FUNCTION FUNCTION WIDTH FUNCTION VALUE = _— L MER l.lEDE TFE SCL ® PFUNCTION FUNCTION WIDTH FUNCTION VALUE = _— -
1 _
2 _ [ N1 f[ 248350GHz| 48082dBm[ | [ ]
. FreqOffset| [ NT17f[  250000GHz| S0g7@éBm | T | Freq Offset
6 onzll | __ OHz
I 5_ __—_
1 71T 1]
T 7]
]
]
/1 | I A E—
11 N ) A A B 11 N ) A H
< > <
sa STaTUS sa staTus
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5.9 Conducted spurious emissions
5.9.1 Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30
dB instead of 20 dB. Attenuation below the general limits specified in 815.209(a) is not required. In
addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply
with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

5.9.2 Test setup

Spectrum

EUT Analyzer

5.9.3 Test procedure

a) Test method: ANSI C63.10-2013 Section 6.10.4

b) The EUT was set to non-hopping mode & hopping mode during the test.

¢) The transmitter output of EUT is connected to the spectrum analyzer.

d) Spectrum analyzer setting: RBW = 100 kHz, VBW = 300 kHz, Detector = Peak.

5.9.4 Test results

Notes:
All modes of operation of the EUT were investigated, and only the worst-case results are reported.
The worst-case mode: TX mode (8DPSK).
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Conducted spurious emissions —-8DPSK mode
CHO

Report No.: MTi211117008-05E1

Agilent Spectrum Analyzer - Swept SA

RL RF 509 AC
Center Freq 2.402000000 GHz
Faintow ™ #Amen:30 8

Ref Offset8.41 dB
Ref 28.41 dBm

(o Trig:Free Run

#hvg Type: RMS : -2
AvglHold: 1001100 T[ﬂ
Mkr1 2.402 232 5 GHZ

-4.877 dBm

Center 2.4020000 GHz
#Res BW 100 kHz

#/BW 300 kHz

== Trig:Free Run

#Atten: 20 dB

Ref Offset8.41 dB
'%gs‘d v Ref 18.41dBm

Span 1.500 MHz
1.000 ms (1001 pts)

#Avg Type: RMS
Avg|Hold: 10110

Mkr2 26.148 10 GHz|
-49.888 dBm

Start 1.00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 2.438 5 (30001 pts

Frequency

Freguency

Agilent Spectrum Analyzer - Swept SA
RL RF AC
Center Freq 515.000000 MHz
IFF'NCI = #Atten: 20 dB

Ref Offset8.41 dB

'g;E‘d v Ref 18.41 dBm

Trig: Free Run

#iwg Type: RMS . Frequercy
AvglHold: 10/10 iesranis
o7
Mkr1 481.70 MHz
-60.505 dBm

Start 30.0 MHz

#Res BW 100 kHz #/BW 300 kHz

G, Trig:FreeRun
IF #Atten: 30 dB

Ref Offset8.24 dB
'%gs‘d v Ref 28.24 dBm

Stop 1.0000 GHz
Sweep 94.00 ms (30001 pts]

#Avg Type Freguency

AvglHold:>100/100 T
e [
Mkr1 2.441 235 § GHz

-4.565 dBm

Center 2.4410000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 1.500 MHz|
1.000 ms (1001 pts)

W Trig:Free Run
#Atten: 20 dB

Ref Offset8.24 dB
Ref 18.24 dBm

#hvg Type: RMS : e

AvglHold: 10110 T[ﬂ

Mkr1 923.73 MHZ
-62.459 dBm

Start 30.0 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 1.0000 GHz
Sweep 94.00 ms (30001 pts]

Frequency

o Trig: Free Run
IF #Atten: 20 dB

Ref Offset8.24 dB

'g;B‘d v Ref 18.24 dBm

#vg Type: RMS Frequency

AvglHold: 1010

oo A

Mkr2 4.882 80 GHz
-39.249 dBm

Start 1.00 GHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.50 GHz
Sweep 2.438 s (30001 pts
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Conducted spurious emissions —-8DPSK mode
CH78 CH78

Frequency

Frequency
Trig: Free Run

#Avg Typs 5
w». Trig:FreeRun Avg[Hold: 1001100 3 —-—
IFGain:Low #Atten: 20 dB

[FGainlow  #Atten:30 dB
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' MKkr1 2.480 238 5 G Hz|JRaECRLL
Ref Offset8.99 dB ) 238 5 GHz

Ref 28.99 dBm

CenterFreq

2.480000000 GHz 515.000000 MHz

| i anmEmnm | i anmEmnm
StartFreq StartFreq
2.479250000 GHz 30.000000 MHz|
Ee Ee
Stop Freq| Stop Freq|

2480750000 GHz

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts]

Center 2.4800000 GHz Span 1.500 MHz|
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

Freguency

#Avg Type: RMS
3 >~ Trig:Free Run Avg|Hold: 10110
IFGain:Lovi #Atten: 20 dB

Mkr2 4.960 15 GHz Auto Tune
Ref Offset 8.99 dB
Ref 18.99 dBm -47.429 dBm|SE—

CenterFreq
13750000000 GHz

StartFreq
1.000000000 GHz

s ar—

StopFreq
26.500000000 GHz,
| e

CF Step
2550000000 GHz|
Auto Man

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.438 s (30001 pts]
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5.10 Radiated spurious emission
5.10.1 Limits

§ 15.247 (d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power limits. If
the transmitter complies with the conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph
shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in § 15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands, as defined in § 15.205(a), must
also comply with the radiated emission limits specified in § 15.209(a) (see § 15.205(c)).

§ 15.209 Radiated emission limits; general requirements.

Frequency Field strength Measurement distance
(MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Note 1: the tighter limit applies at the band edges.

Note 2: the emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on measurements employing an average
detector

§ 15.35 (b) requirements:

When average radiated emission measurements are specified in this part, including average emission
measurements below 1000 MHz, there also is a limit on the peak level of the radio frequency emissions.
Unless otherwise specified, e.g., see 88§ 15.250, 15.252, 15.253(d), 15.255, 15.256, and 15.509 through
15.519, the limit on peak radio frequency emissions is 20 dB above the maximum permitted average
emission limit applicable to the equipment under test.
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According to ANSI C63.10-2013, the tests shall be performed in the frequency range shown in the

following table:

Frequency range of measurements for unlicensed wireless device

Lowest frequency generated in the device

Upper frequency range of measurement

9 kHz to below 10 GHz

10th harmonic of highest fundamental frequency or
to 40 GHz, whichever is lower

At or above 10 GHz to below 30 GHz

5th harmonic of highest fundamental frequency or to
100 GHz, whichever is lower

At or above 30 GHz

5th harmonic of highest fundamental frequency or to
200 GHz, whichever is lower, unless otherwise
specified

Frequency range of measurements for unlicensed wireless device with digital device

Highest frequency generated or used in the device
or on which the device operates or tunes

Upper frequency range of measurement

Below 1.705 MHz 30 MHz

1.705 MHz to 108 MHz 1000 MHz
108 MHz to 500 MHz 2000 MHz
500 MHz to 1000 MHz 5000 MHz

Above 1000 MHz

5th harmonic of the highest frequency or 40 GHz,

whichever is lower
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5.10.2 Test setup
Below 30MHz
EUT&

3m

Turn Table

-

Ground Plan

Test Receiver

e —

] O O O O
ey 0 0 0 o=
30MHz~1GHz
Ant. Tower 1-4m
Variable
3m .
EUT& P_______________%
Support Units
]
,\\ ........ Turn Table
80cm
|
Ground Plane
Test Receiver
e
ol2sss |
Above 1GHz

Ant. Tower

/E u| 1-4m

*\’A - Variable
EUT& L 3m NS

Support Units < i /

E’—E]

Absorber

Ground Plane

Spectrum analyzer ‘}
Ll e—
\ /] Pre-amplifier
7 |oooo
e ococoec

]
For the actual test configuration, please refer to the related item — Photographs of the test setup.
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5.10.3 Test procedure

a) Test method: ANSI C63.10-2013 Section 6.3, 6.4, 6.5, 6.6, 6.10.

b) The EUT is placed on an on-conducting table 0.8 meters above the ground plane for measurement
below 1GHz, 1.5 meters above the ground plane for measurement above 1GHz.

¢) Emission blew 18 GHz were measured at a 3 meters test distance, above 18 GHz were measured at
1.5-meter test distance with the application of a distance correction factor

d) 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.

KDB 558074 D01 15.247 Meas Guidance v05r02

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

Test instrument setup

Frequency Test receiver / Spectrum analyzer setting
9 kHz ~ 150 kHz Quasi Peak / RBW: 200 Hz
150 kHz ~ 30 MHz Quasi Peak / RBW: 9 kHz
30 MHz ~ 1 GHz Quasi Peak / RBW: 120 kHz
Above 1 GHz Peak / RBW: 1 MHz, VBW: 3MHz, Peak detector
AVG /| RBW: 1 MHz, VBW: 1/T, Peak detector

5.10.4 Test results
Notes:

The amplitude of spurious emissions which are attenuated more than 20 dB below the limits are not
reported.

All modes of operation of the EUT were investigated, and only the worst-case results are reported, the
worst mode is 8DPSK TX CH78.

There were no emissions found below 30MHz within 20dB of the limit.

Calculation formula:
Measurement (dBuV/m) = Reading Level (dBuV) + Correct Factor (dB/m)
Over (dB) = Measurement (dBuV/m) — Limit (dBuV/m)
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Radiated emissions between 30MHz — 1GHz

Test mode: 8DPSK-TX-2480MHz Polarization: Horizontal

Power supply: DC 3.7V from battery Test site: RE chamber 1

80.0 dBu¥/m

70

60 FCC 15C Radiation Below 1GHz

50 [
40 | . : 2 5

30
20
10
0
-10
-20

-30
-40
30.000 60.000 90.000 [MHz]) 300.000 600.000 1000.0

Reading Correct Measure-
No. MKk. Freq. Level Factor ment Limit  Over

MHz dBuV dB dBuV/m dBuV/m dB Detector
118.6014 44 33 -10.02 34.31 43.50 -9.19 QP
164.9075 45.42 -9.73 35.69 4350 -7.81 QP
291.0360 37.82 -5.78 3204 4600 -1396 QP
360.4476 40.15 -4.58 35.57  46.00 -10.43 QP

* 441.7426 44 42 -3.41 41.01 46.00 -4.99 QP
896.9965 35.95 3.53 39.08 46.00 -6.92 QP

D O B~ W N =
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Radiated emissions between 30MHz — 1GHz

Test mode: 8DPSK-TX-2480MHz Polarization: Vertical

Power supply: DC 3.7V from battery Test site: RE chamber 1

80.0 dBu¥/m

70

&0 FCC 15C Radiation Below 1GHz

50 [

]
40 I 5 &

30
20
10
0

-10
-20

-30
-40
30,000 60.000 0,000 MHz) 300.000 500,000 1000.0

Reading Correct Measure-
No. MK. Freq. Level Factor ment Limit  Over

MHz dBuV dB dBuV/m dBuV/m dB Detector
1 47.9940 29.88 -7.54 2234  40.00 -17.66 QP
2 71.8320 33.36 -10.03 23.33  40.00 -16.67 QP
3 119.8556 4336  -10.21 33.15 4350 -10.35 QP
4 163.1818 43.98 -9.77 34.21 43.50 -9.29 QP
5
6

360.4476  44.03 -4.58 3945  46.00 -6.55 QP
* 4417426  43.72 -3.41 40.31 46.00 -5.69 QP
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Radiated emissions 1 GHz ~ 25 GHz
Frequency REZ‘S;TQ ?:(;rgfocrt Measutremen Limits Over Detector Polarization
(MHZ2) (dBuV) (dB/m) (dBuV/m) | (dBpV/m) (dB) Peak/AVG HIV
8DPSK - 2402 MHz TX mode
4804 41.89 1.52 43.41 74 -30.59 Peak \%
4804 31.93 1.52 33.45 54 -20.55 AVG \%
7206 39.75 5.46 4521 74 -28.79 Peak \%
7206 30.41 5.46 35.87 54 -18.13 AVG \%
9608 42.35 6.33 48.68 74 -25.32 Peak \%
9608 32.63 6.33 38.96 54 -15.04 AVG \%
4804 41.19 1.52 42.71 74 -31.29 Peak H
4804 31.17 1.52 32.69 54 -21.31 AVG H
7206 40.16 5.46 45.62 74 -28.38 Peak H
7206 30.32 5.46 35.78 54 -18.22 AVG H
9608 41.94 6.33 48.27 74 -25.73 Peak H
9608 32.23 6.33 38.56 54 -15.44 AVG H
8DPSK - 2441 MHz TX mode
4882 41.43 1.68 43.11 74 -30.89 Peak \%
4882 32.01 1.68 33.69 54 -20.31 AVG \%
7323 40.82 5.45 46.27 74 -27.73 Peak \%
7323 31 5.45 36.45 54 -17.55 AVG \%
9764 41.5 6.37 47.87 74 -26.13 Peak \%
9764 31.61 6.37 37.98 54 -16.02 AVG \%
4882 41.22 1.68 42.9 74 -31.1 Peak H
4882 30.97 1.68 32.65 54 -21.35 AVG H
7323 40.98 5.45 46.43 74 -27.57 Peak H
7323 31.53 5.45 36.98 54 -17.02 AVG H
9764 42.23 6.37 48.6 74 -25.4 Peak H
9764 32.08 6.37 38.45 54 -15.55 AVG H
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Frequency REZS;TQ CI::c;rcrteocrt Measutremen Limits Over Detector Polarization
(MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB) Peak/AVG HIV
8DPSK - 2480 MHz TX mode
4960 42.48 1.83 44.31 74 -29.69 Peak \%
4960 32.86 1.83 34.69 54 -19.31 AVG \%
7440 40.3 5.43 45.73 74 -28.27 Peak \%
7440 30.35 5.43 35.78 54 -18.22 AVG \%
9920 41.43 6.41 47.84 74 -26.16 Peak \%
9920 31.44 6.41 37.85 54 -16.15 AVG \%
4960 42.16 1.83 43.99 74 -30.01 Peak H
4960 32.06 1.83 33.89 54 -20.11 AVG H
7440 39.99 5.43 45.42 74 -28.58 Peak H
7440 30.03 5.43 35.46 54 -18.54 AVG H
9920 41.22 6.41 47.63 74 -26.37 Peak H
9920 31.44 6.41 37.85 54 -16.15 AVG H
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Radiated emissions at band edge

Frequency RE:S;TQ ig:ﬁ)crt Measurement Limits Over Detector Polarization
(MHz) (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB) Peak/AVG H/V
8DPSK - Low band-edge
(MHz) (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB) Peak/AVG H/V
2310 48.63 -6.6 42.03 74 -31.97 Peak Vv
2310 38.44 -6.6 31.84 54 -22.16 AVG Vv
2390 52.63 -6.23 46.4 74 -27.6 Peak Vv
2390 38.6 -6.23 32.37 54 -21.63 AVG Vv
2310 49.36 -6.6 42.76 74 -31.24 Peak H
2310 38.52 -6.6 31.92 54 -22.08 AVG H
2390 55.83 -6.23 49.6 74 -24.4 Peak H
2390 38.86 -6.23 32.63 54 -21.37 AVG H
8DPSK - High band-edge

2483.5 62.15 -5.79 56.36 74 -17.64 Peak \%

2483.5 40.2 -5.79 34.41 54 -19.59 AVG \%
2500 48.82 -5.72 431 74 -30.9 Peak \%
2500 38.77 -5.72 33.05 54 -20.95 AVG \%

2483.5 66.86 -5.79 61.07 74 -12.93 Peak H

2483.5 41.54 -5.79 35.75 54 -18.25 AVG H
2500 51.58 -5.72 45.86 74 -28.14 Peak H
2500 38.69 -5.72 32.97 54 -21.03 AVG H
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Photographs of the Test Setup

See the appendix — Test Setup Photos.
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Photographs of the EUT
See the appendix - EUT Photos.

----End of Report----
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