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L | Shure Incorporated
VAE S A 5800 West Touhy Avenue, Niles, IL 60714-4608, USA
Wi SHURE ELECTRONICASADE CV
. CALLE GUILIERMO GRIFFIN 7025 PARQUE INDESTRIAL
R
OMEGA 32410 CD JUAREZ CHIH MEXICO
Tz SR ORI P
A E N 33377 SR &L E4RE - B 38 5L
1. MRT facility is a FCC registered ( Reg. No. 153292) test facility
with the site description report on file and is designated by the
FCC as an Accredited Test Film.
2. MRT facility is an IC registered (MRT Reg. No. 21723-1) test
. laboratory with the site description on file at Industry Canada.
THREF A

3. MRT Lab is accredited to ISO 17025 by the American
Association for Laboratory Accreditation (TAF) under the
American Association for Laboratory Accreditation Program
(TAF Cert. No. 3261) in EMC, Telecommunications and Radio
testing for FCC, Industry Taiwan, EU and TELEC Rules.
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A& LR Talk Switch

A & 8 ADG651B

R SHURE

A5 4 7 For 802.15.4: 2405 ~ 2480 MHz
PR 0-QPSK

Fpl TR DC 1.55V

22 AEAEFE

Channel Frequency Channel Frequency Channel Frequency
11 2405 MHz 12 2410 MHz 13 2415 MHz
14 2420 MHz 15 2425 MHz 16 2430 MHz
17 2435 MHz 18 2440 MHz 19 2445 MHz
20 2450 MHz 21 2455 MHz 22 2460 MHz
23 2465 MHz 24 2470 MHz 25 2475 MHz
26 2480 MHz -- -- -- --

2.3 BlFEHEN

Test Mode Mode 1: Transmit by 802.15.4

2.4 P itfe;l

1. [Turn on the power of all equipment.

5 The test utility software used during testing was “Tera Term”, and the test command was
~ |provided by the customer.

3. |Configure the test channel and the data rate.

Start test.
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3. RFKEP

TR HE -SR2

RE LA Wit P A5 P A S5 i p g FRp Y
EMI Test Receiver R&S ESR3 MRTTWAOQ00045 |1 year 2019/03/17
Two-Line V-Network R&S ENV216 MRTTWAOQ0019 |1 year 2019/03/23
Two-Line V-Network R&S ENV216 MRTTWAOQ0020 |1 year 2019/03/23
{5+ 3 - AC1

RE LA Wit P A58 P A S5 i p g FRp Y
Signal Analyzer R&S FSV40 MRTTWAOQO0007 |1 year 2019/03/03
EMI Test Receiver R&S ESR3 MRTTWAOO0009 |1 year 2019/03/16
Broadband Preamplifier SCHWARZBECK |BBV 9718 MRTTWAOQOO005 |1 year 2019/04/06
Broadband Amplifier SCHWARZBECK |BBV 9721 MRTTWAOQO0006 |1 year 2019/04/06
Acitve Loop Antenna SCHWARZBECK |[FMZB 1519B |MRTTWAO00002 |1 year 2019/04/06
Broadband TRILOG

SCHWARZBECK [VULB 9162 MRTTWAOOO0O1 |1 year 2019/04/06

Antenna
Broadband Hornantenna SCHWARZBECK [BBHA 9120D |MRTTWAOO0003 |1 year 2019/04/06
Breitband Hornantenna SCHWARZBECK |BBHA 9170 MRTTWAOQ0004 |1 year 2019/04/06
Temperature/Humidity Meter| TFA 35.1078.10.IT |MRTTWAO0033 |1 year 2019/06/08
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BEEp - SR1
RELH R A5 P A S &t piy 3 Pz p P

EXA Signal Analyzer KEYSIGHT N9010A MRTTWAOQO0012 |1 year 2019/07/10
PSA Series Spectrum )

Agilent E4447A MRTTWAOQO0060 |1 year 2018/12/11
Analyzer
X-Series USB Peak and

KEYSIGHT U2021XA MRTTWAOQ00014 |1 year 2019/03/18
Average Power Sensor
X-Series USB Peak and

KEYSIGHT U2021XA MRTTWAOQ0015 |1 year 2019/03/18
Average Power Sensor
Programmable Temperature

o TEN BILLION TTH-B3UP MRTTWAOQ0036 |1 year 2019/05/10
& Humidity Chamber
Temperature/Humidity Meter| TFA 35.1078.10.IT |MRTTWAO00033 |1 year 2019/06/08
EMI iRl 948
o LA e ESES
e3 Audix 9.160520a
EMI Quietek V3
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4. £R|* FETR

THREEER -SR2

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 2.42dB

B LR -ACL

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 4.22dB
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5. BlERE

A& LI Talk Switch
35 AD651B
¥ & 2R P L Bl | RRER
2.3 ThBE Mt B TS HOE LR 2.3 & N/A % 51F¥%
3.10.1.2 L g e < 30.00dBm S %52% &
3.10.1.3 T2 E R Mo e P HOERE 3.10.1.3 & @& % 53F ¥
3.10.1.5 F b e < 20dBc (Peak) (R ¥ 5.4 % &
2.7 iy b T 5 A SRR A PR 2.8 & [~ $55% %
. < 74dBuV/m (Peak) B .
2.7 A ¥ g s 5% 5.6 % &
< 54dBuV/m (Average)

3.10.1.6(2)(A) ik > 500KHz & »57F% %
3.10.1.6(2)(B) HEBEETRR < 8dBm & % 58% &

%21 |4 Ed SR44 button battery 3 > #11“F R B A S BREE D A o
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5.1 § ki Eps

5.1.1 &p|*

Fipld Ak Y Im* 2m*0.8mz 2L L G TP 48 G 40em (FFE A A SR N E ) EFplb 2 TR
M T RS B(LISN) > pF g F «Puwi LISNEEBO = & » T #-T R4 5 438> 1301 402 &~
2L FAFPN R RA Y £ A 40em o 3 AL F 3 IERAET o 7 FRI 2 L A(Line) 3 & &
(neutral) & — = & ] »

TR S 2 R E Fld 0.15MHz - 30MHz » TR BRI E% 5 F 1% 8 (Quasi-Peak Value) 2 T
3518 (Average Value) o Hrog T2 3474 B 5 9kHz -

Boix KA R P R RH BRI PR T A L R F R P - BRIRIEE 2 R
#ic o

5.1.2 "4 & &

PR R R R M AT TS 0 2 @ TR AT p 150kHZ 1 30MHz 2 SH4E TR (LT Rk
E - DRAHERS Bl 0 R BT R 72 U o B P L B508 3 FI(UH) 2 50 (Q)2 7
AP e B (LISN) o #5 F € e s MM 5 o

Frequency #7 % § [l @ 4] i (dBuV)
MHz B E IiaiE
0.15-0.50 66-56(Note) 56-46(Note)
0.50-5.0 56 46
5.0-30 60 50

FLINEAR O 2 R R

5.1.3 RIFFE W

Non-conductive table

Adapter ‘
tepsiof
4;3%&@ s
LY L] T ground

\ / \ plane

AN

0.4m

]
m’

0.4 m to vertical ground Bonded to horizontal -
reference plane ground plane

Vertical ground reference plane
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514 TRABBRFREH

B3E R 5-E_d SR44 button battery % e s AT BIRIZEIE R A o
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5.2 *‘éfﬁl@iﬁrﬁ?]*"ﬁ

521 £33 %

FRld 2 % SRS EF 2 FORE R T A AT RRFE » s K UFHA T R TR T A
6dB}?},—]—;};Pﬁ“\§WJ§]gI4 Z\olffé’ﬂ’ ]—11'(?1}1-5*\ 4 —pldléﬁljf,\q]@%%]'—h;% :”:‘:iyﬁljg—'%;\o

5.2.2 & £

BF 3 @ | ¢ ix Fp TS H TR 2 $3.10.1.28 % & B EE IS

(1) 4% 1¥>> 2400 MHz~2483.5 MHz %

(A) 0@ %75 BEUFATEZBE L5 IW(E)T -

(B) 'f(A)f’F » & 3.10.1.6 (1)(A)(a)z B¥4E & 5L 0.125W(Z )L™ o

(C) BRI ILIW(E) M7 o

(2) 4k (£%:5725 MHZ~5850 MHz 2 #§ B4 4 52 1 TW(Z )™ -

M S 2 E R R R S AR k@ 3 2 S (Maximum Conducted
Output Power) it 5 Bl & * 3¢ -

FOROTER RS BB TR 0 FH R 2 S e (Y F A2 6dBI > b 1k TAZiE 2 dB#cE £ 1 R
ECEIESE

5.2.3 RIFEFHB

EUT Attenuator
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524 # & @%@ﬁ]*ﬁ BlRESE
iRy R Talk Switch BlF PP 2018/08/09
=Rl 25 AD651B BR[| BRR 25°C / 66%
M, AC1 BT AREF Kevin Ker
Test Result of Peak Output Power
Test Mode | Modulation | Channel No. Freq. Peak Power Limit Result
Mode (MHz) (dBm) (dBm)
802.15.4 0-QPSK 11 2405 -14.76 <30.00 Pass
802.15.4 0-QPSK 18 2440 -14.42 <30.00 Pass
802.15.4 0-QPSK 26 2480 -13.51 <30.00 Pass
Test Result of Average Output Power (Reporting Only)
Test Mode | Modulation | Channel No. Freq. Average Limit Result
Mode (MH2z) Power (dBm) (dBm)
802.15.4 0-QPSK 11 2405 -15.81 <30.00 Pass
802.15.4 0-QPSK 18 2440 -15.39 <30.00 Pass
802.15.4 0-QPSK 26 2480 -14.32 < 30.00 Pass
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53 = sz & &

5.3.1 4| & &

BRI LA BEE R S AP TR L $3.10.LAK R A M2 KT F L T R
K?I\#;wj °

M BT 2 F S AT TR Y 2 AR s 2 F A E A S 2 48 & (unique
coupling) = ;% &5 48 - ﬂﬁﬁ?a{% R R L Tz M R A FRFARY Rt
ZAMAT ESRLGTH R RIF LS R F B 0 4o BNC ~ Ftype ~ Ntype ~ Mtype ~ UG
type ~-RCA~SMA~SMB... % 2 H & 2551 ¥ k¥ 8eg -

53.2 = M\
PR E X 5 L PCBANntenna > (36 = ALK E)

Antenna Type Frequency Band Manufacturer Model Max Antenna Gain
(MHz) (dBi)
PCB Antenna 2400 ~ 2500 SHURE Incorporated N/A -1.7

Page Number: 15 of 41




m I‘ Report No.: 1808TW0104-T1

5.4 ¥ b3 54

541 £33 %

FRld 2 SR G F 2 R E 40 3T A 1 R RF 8~ 5

(1) # 5t 5 0 LR R P g L% 2 d LR A 4 2 SO S B F 10 Sk e
RS LY FRA BB B E RIS R

(2) f#4548 % 5 100 KHz » AT EH | S0 fRA548 T o

G) BRI S 8 ks i 59 & 0 B 5 5% %7 (Max Hold) -

(4) #AfseR AT E At e e 8 b o SRR 2 R F B A g LU E -

5.4.2 "UH|& K

R L B L R § ot SO R 2 % 31005 E R T

Wk s .#ﬁxrxﬁ%%m«w Z & 100kHz P > 5 St er A 4 ensPi s SFoAp ot @ ARk R ¢

&5 BB TR k2 100KHZ P chstag s % > B 3R @ U4 doT

(1) ydise Foruwti o o2 & 45 1 4 s XE  3 0 R 20dB TR PSP BB S IGA
RIE -

(2) ﬁgl ::ll 3.10. 12(1)(C) 5 1B %%] 41;4 ?J;‘E'_" ;\;_%‘1 , 3o /ﬁ%/},’:“ 30 dB -

5.4.3 RIFEFHB

Spectrum Analyzer

- & Attenuator EUT
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5.44 F *HigStRIER %

iRy R Talk Switch BlF PP 2018/08/09
=Rl 25 AD651B BR[| BRR 25°C / 66%
M, AC1 BT AREF Kevin Ker
Test Mode Channel No. Frequency Limit Result
(MH2)
802.15.4 11 2405 20dBc Pass
802.15.4 18 2440 20dBc Pass
802.15.4 26 2480 20dBc Pass

802.15.4 Out-of-Band Emissions

Channel 11 (2405MHz)

100kHz PSD Reference Level

Low Band Edge

[ Keysight Spectrum Analyzer - Saept 54

Maﬁ'\B( 12. 404‘1080(}0000 GH‘
NG Wi

Cointom

Ref Offset2 dB
Ref 0.00 dBm

™
: Log-Pwr

Avg
S Trig: Free Run Avmﬂold >100100
Atten: 10 6B

STATUS

[ Fevught Specum Ansiyas - SaepiSh e e

Me z @ Type: Log-Pwr
Marker 1 2.400000000000 . THg: Fres Run Avg|HX\d s1:§m0
Atten: 10 45

Ref Offset 2 dB
Ref 0.00 dBm

“Span 14.00 MHz|
#VBW 300 kHz Sweep 1.467 ms (2001 pts)

#Res BW 100 kHz

Spurious Emission

e —

Ref Offset 2 dB
Ref 0.00 dBm

[T
Type: Log-Pwr
AvglHold: 1001100

Note: The Value of the Display Line is
-41.34dBm
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Channel 18 (2440MHz)

100kHz PSD Reference Level

Spurious Emission

B r— v ——y e

[T z Avg Type: L
e 1240 NI _w,‘ N Trig: Free Run ozt h g
[FGainiLow | Atten: 10 4B

Ref Offset2 dB
iv_ Ref 0.00 dBm

Span 2.300 MHz|
#VBW 300 kHz Sweep 1.067 ms (2001 pts]

[ Feysight Specirum Analyze - Swept SA

Marker 3 12.973199500000 GHz Avg Type: Log-P:

#Res BW 1.3 MHz

PNO:Fost Ly Trig: FreeRun Avg|Hu\d 100100,
F Gain:Low Atten: 10 4B

#VBW 4.0 MHz Sweep 42,67 ms (ll!ﬂﬂ1 ptsill

T

Note: The Value of the Display Line is -40.91dBm

Channel 26 (2480MHz)

100kHz PSD Reference Level

High Band Edge

[ Keysight Spectrum Analyzer - Swept S

Marker 1 2.479899950000 GHz Avg Type: LogPwr
BNO: Wide el Trig: Free Run AvglHold:>100100
(FGaln:Low Atten: 10 dB

Ref Offset2 dB
R

[ Keysioht Spectrum Anshvzer - Smept SA

Marker 2 2.483864000000 GHz Avg Type: Log-Pwr
PNO

Ref Offset 2 dB

S Trig: FreeRun AvglHold:>1001100
F Gain:Low Atten: 10 4B

Ri 0 dBm

Center 2.483500 GHz )

##Res BW 100 kHz

"~ Span 14.00 MHz
Sweep 1467 ms (2001 pts)

 Type: Log-Pwr
AL Trig: Free Run Avg\HoId >100100
(FGainLow *_Atten: 1065

Ref Offset 2 d8
Ref 0.00 dBm

Note: The Value of the Display Line is

-39.33dBm
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55 HHTFRA

551 &£B3 2

FRFE2AEMALG (FFAASENE P ) SR RY LT IR BE B TR R

MBI WL DU RTR PR D RIRFREELATL A LT R 2T

PERERFZTRNEFLE Lo P ZPRE 75 THRAD L3 g7 0 mdg 4

EFEL o E R AIRKE NRRTIRRT U QA AR - Lo ¥ 360 BT 0 X AR T EEFR

P3AMEEHE > BRAF 13 420 FHEF > VR FRHP LA CHHTFRR > Bt RT BIRE

2 -8 fmit 2 ow A B R- =0 o (FRIF 4K 2 41395 ANSI C63.10-2014 w4 » Fply 3l £ 7w 1G

TR E R 5 80cm/1G v P ek B A 5 150cm)

(1) - #F 5 ] > & % 1000 MHz 2 35, @ * CISPR 9% &4 %

(2) iT— #F3% %> 1000 MHz 22U % > & % T35 3t Bipl € (RBW:1IMHz, VBW:10Hz) » # 4% 2 %
WU E S L35 pF(F 1000 MHZ 12 ) 0 s RIUELEE % 8 i 4§ (RBW:1MHZ, VBW:3MHz) “f

Pl > R LR EFSUE o B B E S B FFTE S 20dB -

55.2 "4 & Kk
HEH R d FRETEL2VE > P HALB2 FoEAEFANARBFHBE - AHEL A R
Betez 48 5 o

#E F(MHz) T 3% & (uV/m) B FE(m)
0.009 - 0.490( %) 2,400/f(KHz2) 300
0.490 (# %)-1.705 (%) 24,000/f(KHz) 30
1.705(% $)-30 (% %) 30 30
30(z)-88(%) 100 3
88 (7 3)-216 (%) 150 3
216 (# 3)-960 (%) 200 3
960 (# 5 )2+ 500 3
P ER T2 T HRAE S & 9-90kHz + #(kHz) ~ 110-490 + #%(kHz)r2 2 1000 <Y #(MHz) 12 F 2 3
o BRI THERAES AR DR EMA ST RITRE S 514 H 2 R W2

3 8t %u CISPR 4 i (quasi-peak) thit FirlE : 20t b 4 574y %2 JEHR|§ PFAE 14 & Mo I Spif
TAHATLE S 5.5 &2 w0 B fg S 2 B R P FIL P L M FOHE TS HRE S 5.12 &
2L o

Page Number: 19 of 41



"\\ f \"' 5
m I‘ Report No.: 1808TW0104-T1

5.5.3 RIFF% #W

Under 30MHz Test Setup:

EUT

-
T [ a |
0.8 m Mr— 3 M —]
(Turntable)

Test Receiver [E]..f ‘]

Under 1GHz Test Setup:

T .......................................... ]
1=~4m (Antenna Tower)
Antenna
euT |l
- 1 —

3m

0.8 m

' : T

(Turntable)
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1GHz ~ 18GHz Test Setup:

EUT e T~4m (Antenna Tower)

(Polystyrene) l Antenna r'{""_l

15m | ! N Pre-Amplifier
e 3m M '
(Turntable)
P \
: = 3
Spectrum Analyzer ._EE
L | = — | |
18GHz ~25GHz Test Setup:
EUT (Antenna Tower)
3
e Antenna
(Folystyrsne) Spectrum Analyzer
15m I | | j: =" Pre-Amplifier { =T
ll 1 m I I | F“T] o :s::'.l y
(Turntable) . | |
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554 5 EHRAEREES

[Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

Product Talk Switch Temperature 25°C
Test Engineer Kevin Ker Relative Humidity | 58%
Test Site AC1 Test Date 2018/08/09
Test Mode: 802.15.4 Test Channel: 11
Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
* 6542.0 38.5 8.6 47.1 74.0 26.9 Peak | Horizontal
* 8684.0 35.2 13.7 48.9 74.0 25.1 Peak | Horizontal
11098.0 34.2 18.6 52.8 74.0 21.2 Peak | Horizontal
12288.0 33.6 18.6 52.2 74.0 21.8 Peak | Horizontal
* 6380.5 38.9 7.6 46.5 74.0 27.5 Peak Vertical
* 8786.0 35.0 13.9 48.9 74.0 25.1 Peak Vertical
10919.5 34.9 18.4 53.3 74.0 20.7 Peak Vertical
12237.0 34.1 18.7 52.8 74.0 21.2 Peak Vertical
Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (73.01dBuV/m)
or FCC 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
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[Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

Product Talk Switch Temperature 25°C
Test Engineer Kevin Ker Relative Humidity | 58%
Test Site AC1 Test Date 2018/08/09
Test Mode: 802.15.4 Test Channel: 18
Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector [Polarization
(MH2z) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
* 6924.5 37.4 10.0 47.4 74.0 26.6 Peak | Horizontal
* 8794.5 35.5 13.9 49.4 74.0 24.6 Peak | Horizontal
10885.5 34.7 18.3 53.0 74.0 21.0 Peak | Horizontal
11412.5 33.9 19.1 53.0 74.0 21.0 Peak | Horizontal
* 8752.0 33.7 13.9 47.6 74.0 26.4 Peak Vertical
* 10137.5 35.9 15.9 51.8 74.0 22.2 Peak Vertical
11412.5 33.9 19.1 53.0 74.0 21.0 Peak Vertical
11931.0 34.8 18.6 53.4 74.0 20.6 Peak Vertical
Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (74.54dBuV/m)
or FCC 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
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[Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

Product Talk Switch Temperature 25°C
Test Engineer Kevin Ker Relative Humidity | 58%
Test Site AC1 Test Date 2018/08/09
Test Mode: 802.15.4 Test Channel: 26
Remark: 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector [Polarization
(MH2z) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
* 6542.0 38.5 8.6 47.1 74.0 26.9 Peak | Horizontal
* 9942.0 35.4 15.3 50.7 74.0 23.3 Peak | Horizontal
11480.5 32.2 19.3 51.5 74.0 22.5 Peak | Horizontal
11914.0 34.3 18.6 52.9 74.0 21.1 Peak | Horizontal
* 6941.5 37.2 10.1 47.3 74.0 26.7 Peak Vertical
* 10001.5 36.9 154 52.3 74.0 21.7 Peak Vertical
10851.5 35.1 18.1 53.2 74.0 20.8 Peak Vertical
11650.5 32.6 19.3 51.9 74.0 22.1 Peak Vertical
Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (77.05dBuV/m)
or FCC 15.209 which is higher.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
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The Worst Case of Radiated Emission below 1GHz:

Site: AC1

Time: 2018/08/03 - 14:10

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: VULB9162_0.03GHz_8GHz

Polarity: Horizontal

EUT: Talk switch

Power: By Battery

Worst Case Mode: Transmit by 802.15.4 at Channel 2440MHz

90

80

70

60

50

40

Level(dBuV/m)

30

20

10

0

-10

30 100
requsneyiliz)
No | Mark | Frequency Measure Reading Over Limit Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuV/m) (dBuv)

1 42.160 15.737 1.450 -24.263 40.000 14.288 QP
2 58.130 15.418 1.200 -24.582 40.000 14.219 QP
3 148.825 15.895 6.320 -27.605 43.500 9.575 QP
4 413.635 19.469 2.320 -26.531 46.000 17.149 QP
5 671.170 23.661 2.320 -22.339 46.000 21.340 QP
6 * 935.010 27.875 3.200 -18.125 46.000 24.675 QP

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).

Note 2: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more
than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 25GHz), therefore no data

appear in the report.

Page Number: 25 of 41



Report No.: 1808TW0104-T1

Site: AC1

Time: 2018/08/03 - 14:14

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: VULB9162_0.03GHz_8GHz

Polarity: Vertical

EUT: Talk switch

Power: By Battery

Worst Case Mode: Transmit by 802.15.4 at Channel 2440MHz

90
80
70
60
T 50
> r
g 40
& 30 : 6
20| 1 J
$ |
1 | |
| | |
-10' ! ! ‘ ‘
30 100 1000
_Frequency(MHz)
No | Mark | Frequency Measure Reading Over Limit Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) (dB)
(dBuV/m) (dBuV)
1 31.455 14.515 2.210 -25.485 40.000 12.305 QP
2 43.580 15.659 1.100 -24.341 40.000 14.559 QP
3 146.400 16.016 6.450 -27.484 43.500 9.566 QP
4 422.850 19.676 2.400 -26.324 46.000 17.276 QP
5 668.260 23.846 2.560 -22.154 46.000 21.286 QP
6 |* 873.415 25.799 1.600 -20.201 46.000 24.199 QP

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).

Note 2: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more

than 20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 25GHz), therefore no data

appear in the report.
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5.6 $E¥ %

5.6.1 &3 &

FRlp v AL (FHAAS

PERERE 2

3MEEdE > 3§

it 3w 2 ER-

(1) - e
(2) =- 4% %*ﬂNOMHZL@Wi’%?Jimﬂ%ﬁ$%ﬂ
B4 E L T raEpF (7 1000 MHZ 12T s

B3t | )
i O L TR o X PR T B
TRAEF A L2
LB o FE AKF DU TIRRT U QAR EAR LR T
TAlI4N B 1R
oo (R4 453K > 744345 ANSIC63.10-2014%% » (Fpld» 2 ® & ¢ < > 1GM T 4K
B & 580cm/1G17 F Bk 3 & 5 150cm)

& %1000 MHz z 85,1 * CISPR# % &

=R E%’i%ﬁd e

Bl INT R B g
PIFFE AR ATR S &
ZORIK A T T IRALY i—*mfgzii

3607 *a i » e ® AR Y TEEFRP
BIEFRS 2 B SRR F R B ART I REZ LE

Wik F
(RBW:1MHz,VBW:10Hz) -
1 4 B (RBW:1MHz,VBW:3MHz) #7 ¢

§ R T2

B2 0E TP LR EF UG HE R U E S S FFT0E4H20dB -

5.6.2 *LH| & F

“ﬁ% 74 sziiﬁl’f{ﬂ#;‘,i,{h’“ﬁ,#? TR E s T M S
i P I T R T R LR e B T

52.88 "4 T

GHE T2 AR T A FR YT R TA LR 2
T B 1 B S T S B 2

4 3 (MHz) i 3 (MHz) i 3 (MHz) # % (MHz) 4 3 (MHz)
0.090~0.110 25.500~25.700 703.00~748.00 2310.0~2390.0 13250~13400
0.490~0.510 37.475~38.275 758.00~803.00 2483.5~2900.0 14470~14500
2.172~2.198 73.500~75.400 825.00~915.00 3260.0~3267.0 15350~16200
3.013~3.033 108.00~138.00 930.00~1240.0 3332.0~3339.0 17700~21400
4.115~4.198 149.90~150.05 1300.0~1427.0 3345.8~3358.0 22010~23120
5.670~5.690 156.70~156.90 1435.0~1626.5 3500.0~4400.0 23600~24000
6.200~6.300 162.01~167.17 1660.0~1785.0 4500.0~5250.0 31200~31800
8.230~8.400 167.72~173.20 1805.0~1880.0 5350.0~5460.0 36430~36500
12.265~12.600 240.00~285.00 1885.0~1900.0 7250.0~7750.0 38600 14t

13.340~13.430

322.00~335.40

1905.0~1985.0

8025.0~8500.0

14.965~15.020 399.90~410.00 2010.0~2025.0 9000.0~9200.0
16.700~16.755 485.00~510.00 2110.0~2170.0 9300.0~9500.0
19.965~20.020 608.00~614.00 2200.0~2300.0 10600~12700
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5.6.3 RIFEHW

Under 30MHz Test Setup

EUT e
| ot

L i |
0T8m K 3 M —p
(Turntable)

Test Receiver [E]";‘I]

Under 1GHz Test Setup

Antenna
EUT l l v o

| =1 L=
0.8m K—— 3m » L*—*z
(Turntable) — '_\—q
Test Receiver [!i‘!= : l]
— e m——
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1GHz ~ 18GHz Test Setup:

=Vl - I~4m (Antenna Tower)

(Polystyrene) l Antenna r'{""_l

15m | ! ] Pre-Amplifier
e 3m » J

(Turntable)

Plam—
: ER L]
Spectrum Analyzer ._ : EE

18GHz ~25GHz Test Setup:

eVl (Antenna Tower)
olystyrene) Antenna
KRl Spectrum Analyzer
15m [ ! D: = Pre-Amphﬁer ._ Ei'
MH—1m — [=— :
(Turntable) | | |
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56.4 ¥ FHRBESE

Site: AC1 Time: 2018/08/03 - 11:05
Limit: FCC_Part15.209_RE(3m) Engineer: Kevin Ker
Probe: BBHA9120D 1GHz_18GHz_TW Polarity: Horizontal

EUT: Talk Switch Power: By Battery

Test Mode: Transmit by 802.15.4 at channel 2405MHz

120
T 80 3
= -
2 70
2 wwwmmmw%mmwmwwmmmﬂ:w Aol i
50
40
30
20
2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2407
Fraquency(Mblz)
No | Mark | Frequency Measure Reading Over Limit Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) (dBuVv)
1 2382.410 58.992 26.427 -15.008 74.000 32.565 PK
2 2390.000 56.233 23.679 -17.767 74.000 32.554 PK
3 |* 2404.333 73.010 40.474 -0.990 74.000 32.535 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC1

Time: 2018/08/03 - 11:07

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1GHz_18GHz_TW

Polarity: Horizontal

EUT: Talk Switch

Power: By Battery

Test Mode: Transmit by 802.15.4 at channel 2405MHz

120
T 80
= 2
3
g 70 ;i
i \
50 |
1
40 0
30
20
2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2407
Frequency(MHz) .
No | Mark | Frequency Measure Reading Over Limit Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) (dBuV)
1 2390.000 38.044 5.717 -15.956 54.000 32.327 AV
2 | * 2404.866 69.635 37.337 15.635 54.000 32.299 AV

Note: Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC1

Time: 2018/08/03 - 11:07

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1GHz_18GHz_TW

Polarity: Vertical

EUT: Talk Switch

Power: By Battery

Test Mode: Transmit by 802.15.4 at channel 2405MHz

120
T 80
.‘% 70 3
i : z I
T kAT AN
50
40
30
20
2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2300 2395 2400 2407
Frequency(MHz) .
No | Mark | Frequency Measure Reading Over Limit Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuV/m) (dBuv)
1 2332.261 59.592 26.907 -14.408 74.000 32.685 PK
2 2390.000 56.780 24.226 -17.220 74.000 32.554 PK
3 * 2404.429 71.862 39.327 -2.138 74.000 32.535 PK

Note: Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC1

Time: 2018/08/03 - 11:09

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1GHz_18GHz_TW

Polarity: Vertical

EUT: Talk Switch

Power: By Battery

Test Mode: Transmit by 802.15.4 at channel 2405MHz

120
E %0
= 2
g 70 -
1o |
50 \
1
40 0
30
20
2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2407
Frequency(MHz) .
No | Mark | Frequency Measure Reading Over Limit Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) (dBuV)
1 2390.000 38.105 5.551 -15.895 54.000 32.554 AV
2 | * 2404.963 68.645 36.110 14.645 54.000 32.535 AV

Note: Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC1

Time: 2018/08/03 - 10:52

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1GHz_18GHz_TW

Polarity: Horizontal

EUT: Talk Switch

Power: By Battery

Test Mode: Transmit by 802.15.4 at channel 2480MHz

120
= 1
£ 80
S iy
g /
50
40
30
20
2478 2479 2480 2481 2482 2483 2484 2485 2486 2487 2488 2489 2490 2491 2492 2493 2494 2495 2496 2497 2498 2499 2500
Frequency(MHz) .
No | Mark | Frequency Measure Reading Over Limit Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuV/m) (dBuV)
1 | * 2480.541 77.050 44.478 3.050 74.000 32.572 PK
2 2483.500 57.628 25.047 -16.372 74.000 32.580 PK
3 2488.120 59.683 27.089 -14.317 74.000 32.595 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC1

Time: 2018/08/03 - 10:58

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1GHz_18GHz_TW

Polarity: Horizontal

EUT: Talk Switch

Power: By Battery

Test Mode: Transmit by 802.15.4 at channel 2480MHz

120
T 80 1
=
3
g 70
§ e
50 5
40 '
30
20
2478 2479 2480 2481 2482 2483 2484 2485 2486 2487 2488 2489 2490 2491 2492 2493 2494 2495 2496 2497 2498 2499 2500
Frequency(MH-) .
No | Mark | Frequency Measure Reading Over Limit Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuV/m) (dBuV)
1 | * 2480.057 74.834 42.264 20.834 54.000 32.570 AV
2 2483.500 41.893 9.312 -12.107 54.000 32.580 AV

Note: Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC1

Time: 2018/08/03 - 10:59

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1GHz_18GHz_TW

Polarity: Vertical

EUT: Talk Switch

Power: By Battery

Test Mode: Transmit by 802.15.4 at channel 2480MHz

120

80

Level(dBuV/m)

50

40

30

20

2478 2479 2480 2481 2482 2483 2484 2485

70/
60

N

2486 2487 2488 2489 2490 2491 2492 2493 2494 2405 2496 2497 2498 2499 2500

Frequency(MHz)

No | Mark | Frequency Measure Reading Over Limit Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuV/m) (dBuv)
1 * 2480.497 74.619 42.048 0.619 74.000 32.572 PK
2 2483.500 57.476 24.895 -16.524 74.000 32.580 PK
3 2490.155 60.441 27.840 -13.559 74.000 32.600 PK

Note: Measure Level (dBpyV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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Site: AC1

Time: 2018/08/03 - 11:02

Limit: FCC_Part15.209_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1GHz_18GHz_TW

Polarity: Vertical

EUT: Talk Switch

Power: By Battery

Test Mode: Transmit by 802.15.4 at channel 2480MHz

120

80

Level(dBuV/m)

70
60

s0//"

40

30

20

2478 2479 2480 2481 2482 2483 2484 2485 2486 2487 2488 2489 2490 2491 2492 2493 2494 2495 2496 2497 2498 2499 2500

Frequency(M Hz)

No | Mark | Frequency Measure Reading Over Limit Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) (dBuv)
1 * 2479.914 72.078 39.508 18.078 54.000 32.570 AV
2 2483.500 40.324 7.743 -13.676 54.000 32.580 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m).
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571 &p3 %

FiRl 2 % SUREY 2 RN R DA 4T KRR~ 2 A T R R R 4T
(1) f#44E % 5 100 KHZ » ARUAE B3 /| 2 R4 48 1 o

(2) HH P 5 p o Hk il % @ LB S B X % § (Max Hold) -

(3) #iBie ik TATIE 7 Ak Hra I L o PRI 2 I B JF B S 4 R Ui

5.7.2 "§|& %
6dB#F % % > & § 500kHz -

5.7.3 RIFFHW

Spectrum Analyzer

?: ttenuat?r EUT
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5.7.4 i S ERIEL %

GRAE

Talk Switch

BlE P Hp

2018/08/09

7 R4 2 5L

ADG651B

BE [ RR

25°C / 66%

H[EE, AC1 PR AREF Kevin Ker
Test Mode Modulation |Channel No.| Frequency | 6dB Bandwidth Limit Result

Mode

(MH2)

(MH2)

802.15.4 0-QPSK 11 2405 1.475 20.5 Pass
802.15.4 0-QPSK 18 2440 1.443 20.5 Pass
802.15.4 0-QPSK 26 2480 1.471 205 Pass
802.15.4 6dB Bandwidth
Channel 11 (2405MHz) Channel 18 (2440MHz)
-t [ Feysight Specirum Analyze - Gosupied S ] R

o Keysight Spectrum Analyzer - Dccupied B

NSEN H4:55:08 PM Aug 09, 2018
Center Freq: 2.405000000 GHz Radio Std: None
= Trig: Free Run AvglHold:>10110

' samen: 10 48

be|1|er Freq 2.405000000 GHz

WF Gain:Low Radio Device: BTS

Ref Offset2 dB
_Ref 0.00dBm _

| 2

Center Freq,

e Span 5 MHz§

Center 2405 GHz
#R Sweep 1.067 msj

es BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power -12.8 dBm
2.3221 MHz

69.166 kHz
1.475 MHz

% of OBW Power
xdB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

sc STATUE

NSEINT 04:54:20 PM g 09, 2018
Center Freq: 2.440000000 GHz Radio Std: None
Trig: Free Run AvglHold:>10110

> #amen: 1045

Eer1(er Freq 2.440000000 GHz

WEGain:Low Radio Device: BTS

Ref Offset 2 dB
Ref 0.00 dBm

Center Freq,
2.440000000 GHz|

Center 2.44 GHz
#Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwidth Total Power -12.3 dBm
2.3063 MHz

58.616 kHz
1.443 MHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

sz STATUS.

Channel 26 (2480MHz)

[ Keysight Spectrum Analyzer - Dezupied BW

NSE 04,53:41 P Aug 09, 2010
Center Freq: 2. Radio Std: Nane
S8 Trig: Free Run

#Anen: 10 dB

Center Freq 2.480000000 GHz

GHz
e AvglHold:>1010
WE Gain:Low

Radio Device: BTS

Ref Offset2 dB
_Ref 0.00 dBm

Center 2.48 GHz N
#Res BW 100 kHz

Sweep 1.067 ms

#VBW 300 kHz

Occupied Bandwidth Total Power -10.7 dBm
2.3478 MHz

53.441 kHz
1.471 MHz

% of OBW Power
xdB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

sc STATUE

Center Freq,
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58. # FHHRAR

5.8.1 £p|* i
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Bl ke 3 KHZ AE P40 B R H (TR 2 3KHZ) R AL AR

5.8.2 *H|& &

B R ZRIFAKH)E R, o FHPRET AR B EFHTIF IR AELYR
pooow A F < 38dBm o

FOHOTAAF VBB (T > FH e R 2 S e B FACIE6ABI 0 & R AT B 2 dB#ic F £ TF 11

LIRS

5.8.3 I % W

Spectrum Analyzer

s Attenuator EUT

— “_g.,
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584 # FHHRRRESS

FiRly A Talk Switch

e 2018/08/09

Rk ADG651B

BE [ RR 25°C / 66%

i AC1

BlER I AR EF Kevin Ker

Test Mode Modulation | Channel No.

Mode

Frequency | PSD Result Limit Result
(MHz) (dBm / 3kHz) | (dBm / 3kHz)

802.15.4 0-QPSK 11

2405 -26.546 <8 Pass

802.15.4 0-QPSK 18

2440 -25.911 <8 Pass

802.15.4 0-QPSK 26

2480 -24.443 <8 Pass

802.15.4 Power Density

Channel 11 (2405MHz)

Channel 18 (2440MHz)

Avg Type: Log-Pwr
e 1 Trig: Free Run AvglHold:>11
" Atten: 10 dB
Ref Offset 2 dB Mkr1 2.404 937 9 GHZ
dv Ref 0.00 dBm 5 dBmj

|
\
|.‘

| "' H im‘\

jurd
|

(Center 2.405000 GHz _ i - ) B N ~Span 2.300 MHz|
#Res BW 3.0 kHz #VBW 10 kKHz Sweep 242.5 ms (2001 pts)

Avg Type: Log-Pwr
AvglHold:> 11

¥ Trig: Free Run
Atten: 10 dB

| .
Ml ]

im
L ‘ JL»J ‘w’h 'U 'MWHJ‘M‘J -lmJ

h

Center 2.440000 GHz S yan 2.300 MHzl
#Res BW 3.0 kHz #VBW 10 kHz sweep 242.5 ms (2001 pts)|

Ref Offset 2 dB
idlv  Ref 0.00 dBm

||\

“‘ , [
! "‘I‘IWHH ol g | n

(Center 2.480000 GHz ‘Span 2.300 MHz i
#Res BW 3.0 kHz #VBW 10 kKHz Sweep 242.5 ms (2001 pts)

The End
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