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S S R 11 23l

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948

Doc No: 17-EM-F0880 / 6.0



IR 2 HaBh : 4789508109-TW-R2-V0
T 75 : 7 0f 68
FLF P 2021/8/16

2
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Ant. No. | % %735 AT B REFAN ¥ ¥ (dBi)
1 PCB Int BT Ant ACTIA N/A 1.38
Note :

1 REFLRELBLER (6) « (7) H4%
2. GHpRIREIRE R B K S B H L 2 R o
3. MAMFRA R ARE HFERAUSPFASRPpA R L o

2. feitF H 4o

e it R E1L3 at
2.4GHz: 8 dBi
5GHz: 8 dBi
Antenna TE connectivity 920-447-011 LTE: 700~960 MHz: 5 dBi
1710~2170 MHz: 8 dBi
2500~2700 MHz: 6 dBi

3. W AR P P FRSF R R AT 4

LN Rl G
il Bluetooth (1Mbps) TX _Ch0,39,78

Host 2 Bluetooth EDR (3Mbps) TX Ch0,39,78
Host 3 Bluetooth RX Ch0
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6. SR LA Y A F T

A A BN BN BN AR
| DEE| % Dyl 0 pmg| o | g %
(MH2z) (MH2) (MHz2) (MHz) (MHz) (MH2)
0 2402 14 2416 28 2430 | 42 | 2444 56 | 2458 70 | 2472
1 2403 15 2417 29 | 2431 43 2445 57 | 2459 71 2473
2 2404 16 2418 30 2432 44 2446 58 2460 72 2474
3 2405 17 2419 31 2433 45 2447 59 | 2461 73 2475
4 2406 18 2420 32 | 2434 | 46 | 2448 60 | 2462 74 | 2476
5 2407 19 2421 33 2435 47 | 2449 61 2463 75 2477
6 2408 | 20 2422 34 | 2436 | 48 2450 62 2464 76 | 2478
7 2409 | 21 2423 35 2437 | 49 | 2451 63 2465 77 | 2479
8 2410 | 22 2424 36 | 2438 50 | 2452 64 | 2466 78 2480
9 2411 23 2425 37 | 2439 51 2453 65 2467 - -
10 | 2412 | 24 2426 38 2440 52 2454 66 | 2468 - -
11 2413 25 2427 39 | 2441 53 2455 67 | 2469 - -
12 | 2414 | 26 2428 40 | 2442 54 | 2456 68 2470 - -
13 | 2415 27 2429 | 41 2443 55 2457 69 | 2471 - -

i A ERE
0 Default
39 Default
78 Default
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KR EH BB A5 B 5 Remark
Notebook Acer N15Q1 NXEF9TA0075231BF8A7600 N/A
RJ45 cable ACTIA RJ45-1 NA NA
USB3.0 to RJ45 Lenovo RTL8153 DLAOON44 NA
USB connector ACTIA USB-C NA NA
LVDS Cable LEONI Dacar® LVDS-1 NA NA
Antenna TE connectivity 920-447-011 NA NA
Antenna cable ACTIA Ant-1 NA NA
Antenna Cable ACTIA Ant-1 NA NA
DC power supply GW Insrek GPD-2303S PS301 NA
DC cable ACTIA DC-C NA NA

13 RIFFEHE

BIRA T B EORE R (TGWS certification 1.0.0.12) i (7324] o 2ZiplRHcRE * >N ik
*@ﬁﬁﬁékkﬁ%’vﬁﬁﬁﬁaﬁﬂﬁﬁﬁ %ﬁ FARRE N eH FEHE o

110Vac / 60 Hz
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RJ45 cable

|| use3.0to RI45 |USB connector | LVDS cable EUT
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Test Table

power
supply DC cable

Antenna cable
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2. ERREZ BBFRIAP
21 ERIKA
Test Equipment List
Equipment Manufacturer Model No. Serial No. Cal. Date call
Interval
Radiated Spurious Emission
Spectrum . Nov. 13, 2019
Analyzer Keysight N9010A MY56070827 Nov. 11, 2020 1 year
EMI Test Rohde & ESR7 101754 Dec. 17,2019 | 1year
Receiver Schwarz
Loop Antenna ETS lindgren 6502 00213440 Dec. 19, 2019 1 year
Trilog-
Broadband Schwarzbeck & | VULB 9168 & N- 774 & AT- Jan. 3. 2020 1 vear
Antenna with EMCI 6-05 N0538 n y
5dB Attenuator
Horn Antenna
(1-18 GH2) Schwarzbeck BBHA 9120 D 01690 Jan. 3, 2020 1 year
Horn Antenna
(18-40 GHz) Schwarzbeck BBHA 9170 781 Dec. 27, 2019 1 year
Preamplifier
(30-1000 MHzZ) EMCI EMC330E 980405 Jun. 9, 2020 1 year
Preamplifier
(1-18 GH2) EMCI EMCO051835BE 980406 Feb. 4, 2020 1 year
Preamplifier
(18-40GHz) EMCI EMC184040SEE 980426 May 19, 2020 1 year
. K1K50-UP0264- 170214-4 &
Cables Hanyitek K1K50-2500 170425-2 Jul. 2, 2020 1 year
. K1K50-UP0264- 170214-1 &
Cables Hanyitek K1K50-2500 170214-2 Jan. 8, 2020 1 year

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000
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Test Equipment List
. . Cal.
Equipment Manufacturer Model No. Serial No. Cal. Date Interval
Antenna Port Conducted Measurement
Spectrum . Nov. 6, 2019
Analyzer Keysight N9010A MY56070834 Nov. 6. 2020 1 year
Pulse Power Anritsu MA2411B 1531202 Dec. 23,2019 | 1year
Sensor
Power Meter Anritsu ML2495A 1645002 Dec. 23, 2019 1 year
AC power Line Conducted Emission
EMI Test Rohde & Nov. 19, 2019
Receiver Schwarz ESR7 101753 Nov. 17, 2020 1 year
Two-Line V- Rohde &
Network Schwarz ENV216 102136 Aug. 19, 2020 1 year
Impuls-Begrenzer Rohde &
Pulse Limiter Schwarz ESH3-Z2 102219-Qt Aug. 12, 2020 1 year
HARBOUR
Cables INDUSTRIES LL142 170205-5000-1 Feb. 5, 2020 1 year
UL Software
Software Test Item Version
EZ EMC Radiated measurement 1.14.2
Keysight. TestSystem Conducted measurement 1.0.0.0

2.2

PlEET 34 HF

AR L P eSS RIEAARR SR AT

KDB558074 D01 Meas Guidance v05r02, KDB414788 D01 Radiated Test Site vO1r01 and ANSI

C63.10-2013.
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23 EBRIAFEIR

PLIFA Y R E R B A MEER s YISO Guide 98-4 ¢18.2.4 ¥2 825 F & ¢ 5 if
I FE R E A DT AR o
T 5 E B A k&g SRk E CISPR 16-4-2 #1422 # FE TR °
Test Item Measurement Frequency Range| K U(dB)
Conducted disturbance at mains terminals ports 0.15 MHz ~ 30 MHz 2 1.5
RF Conducted 9 kHz — 40 GHz 2 1.0
Radiated disturbance below 30MHz 9 kHz - 30 MHz 2 1.9
Radiated disturbance below 1 GHz 30 MHz ~ 1 GHz 2 5.4
Radiated disturbance above 1GHz 1 GHz ~ 40 GHz 2 4.7
24 #REREBBE
B PRREFZ BB IE 24T
BlFEE P FBIEE ]7‘ 7R BlEPp ¥y RIFRA R
Y 22-26°C / 63~68%RH |  13.8Vdc 22%22(2)//1112//21; T
5 B R 22-26°C / 63~68%RH |  13.8Vdc 22%22(2)//1112//21; M %
BT B2 B 7 22-26°C / 63-68%RH | 13.8Vdc 22%22(2)//1112//21 T mas
BT B BB | 22-26°C/ 63-68%RH | 13.8Vdc 22%22?)//1112//21; L%
S RGP Bl | 22-26°C/63-68%RH | 13.8Vdc 22%22%//1112//21; %
SRR MY B2 B 8 64| 22-26°C / 63-68%RH | 13.8Vdc 22%22(3/1112//15 M5
56 15 4 23-25°C | 64~68%RH | 110Vac, 60 Hz Zz%zzcgllllzlli [ | e
ST LRS! 22~26°C | 63~68%RH | 110Vac, 60 Hz 22%22(2;/1112//1; T
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31 RpRE

(1) % Ed s 52 &8
e 173 2.4000~2.4835 GHz #7 £

YRR R B E | € M S B R 41012 82 R
(@ 2 > * 75 BReApaEsE 2 PR kAL D IW(F )T o
(b) 4 (@) - i 4.10.16 ()(A) (@)% B4 & & 1 0.125 W(F )14 -

RRH S L ERNS FRE S S EERY h BRI S
(Maximum Conducted Output Power) i® 2 i#| & = 3%

(2) BHpHF g dic2 B R
H 174 2.400~2.4835 GHz #7 £~ -

RARBI T B | G S ST R H TR 41016 8 L R i
2400-2483.5 MHz 2 EAFRHAE 4 5> F * 1 15 Ba £ gy o iz * £
BAR HOT 0 LR b S I o

(3) PHAEAEE B IR 2 £ 0B
% 172> 2.400~2.4835 GHz #f £ :

RH BT BEE R § i F D B RO 4.00.1.6 &2 A Bk
?/ﬁ»”? S IR A YA $ 2 25 kHz A g4 i 2 20 dB 4 ﬁ— BB

o ek iT4E & L 2400 MHz~2483.5 MHz #g £ ® ]4';4 &) A R 3&_%\ 125 mW
ff"“”ﬁ e AL R IR 8120 25 kHz %&wﬂg,{g 20 dB Wz A
z 0% ‘%B’*ﬁ&f—% ¥ ““\ﬁ’bﬁﬁﬁﬁﬁf@'iﬁ*ﬁ?"ﬁ#k ’ )‘_E.-H:P,, Z_ ﬁ,'-%tp-ﬂ:plg L
BE o B - g SHBL0R ik v E - S o L AT RS G 4 S BT T
HART e g R T OREOTH A2 F%%ﬁ}bﬁ i 45 BT o

(4) & - g gm0
¥ 720 2.400~2.4835 GHz 47 £ :

PR R RIL M B E R € M P R %%ﬁzﬁ«%&% 4.10.1.6 & 2. H 2> H& £+ 2400
MHz~24835MHz 2. BAFpME 3> Fié* 25 15 B ad iy > 2045%

PARPAEAT G o2 P o E - AE S L 2 TR R 3t B 044 o B AT
ERPE R L L g AR o
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(5) # g o2 &
e (75 2.400~2.4835 GHz #1 £

YR LA G3EE B K S B AR 41015 &2 & £ R (TS
Bleh2 iz & 100 KHZ p > 3 St & 4 b st FApRT R Y Y ¢ 7 BR
T 7 52 100 KHz o ehbditp a4 5 0 H R @ 4o

(1) B s i - 2 B G SR 2O AR 20dB 0 T R 7 s
BENEH D RIE o

(2) #2134 5 02 4.10.012(1)(C) 2 % B 17 Fpl £ 5 F % > 20 AR 3008 -

Pth s A 35 B ML G A b B L 362 T e

% THuR
’(T/IﬂH(zf)) (B R/ 2 = > uv/m) FIEECE S

0.009 - 0.490 (%) 2,400/f(kHz) 300
0.490 (# #)-1.705(%) 24,000/f(kHz) 30
1705 (7 3)-30(% %) 30 30
30(%)-88(%) 100 3

88 (% #)-216 (%) 150 3
216 (# #)-960 (%) 200 3
960 (# # )t} 500 3

(6) = #z 4%
MU 2§ 32 H w2 ]
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(7)) ~ 32 & &
l‘ﬂIé B3 ]?R/‘]’ﬁk N ];&F}%\WK =1 'ﬁﬁi ﬁ g l‘ﬂ:l:4 E"]"KF ‘%ﬂ’;}iffﬁéﬁg% 41013 21:—7\%

T AT

e 17 2.400~2.4835 GHz 41 £
(A) 7 F R BB TP > B2 M2 2 o BHFARE6ABI > #4216 3
dBi > B4 B A e F TR B S 1B

(B) % 40 5 ok & 5 3 (3 b PEEF S8 (A 8 S M E s 5 BB AR
Yol R s L T SR

(a%w%ﬁ%z@mii’%ﬁﬁﬂﬁﬁg@ﬁﬂ%ﬁaa@ﬂ~mﬂ&f
WA @ N F R S 410122 5 F UL o o R RYERLF|FL 2
FH 5 4216 6 dBi » F 4¢i6 3dBI > Aol Y 3 FUH ' S 1dB -

= ?'F”‘%in BB E AT

(i) = % 45 ¥ = 10log(% L2 B AP )42 B AP hg 2 b i £

P
1B ©°

(||) x 4_51@:;!“':'&7 KT‘LPI I@E p:8 ‘#\J’ /*F#F—\ A "‘”3[;'13‘3‘ » @ }’}ig 15 A
()3 3 Hecit -

(b)P\—:‘EE}f*&'T?"ﬁ'/}ié\'}&#EFE' 7$P\—'"*£F'1E » HE - g g3 /@;Hb(a)’ ¥ F
ﬂ@o%%%ﬂiﬂi&ﬂ?’ﬁﬂ@%@’Hrﬁﬁﬁﬁﬁﬁ*ﬁ’HL

@2 " o o pEgF e gk Ao @ 3 N 57 <00 (a) fr @
m:4$”3¢4@4c8d8°'*@¢i%4£éﬁ*ﬂH?@)

@©FsBL A REFEP R AP F 0 BFLEDA)Z QBBELRE

vf(A)i(B)ﬂ » 6 AT 6dBI e F 2 W SR APF > RiRAZE 6dBi X M e 5
FdBi g E c ZE AL E S @éﬁ;ﬁﬂﬂ!ﬁ FA[E o
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(8) B¥2 R
YRR A B R € M A B R 33 6 0 TR ET 2

& f4eT
® % 4] & (dBuVv)
97 % (MH2)
9% g (Quasi-peak) T 351{g (Average)
0.15-0.5 66-56 (:1) 56-46 (31)
0.5-5 56 46
5-30 60 50

(1) : EAE T 2 SRR -

(9) AT HE A2 F4ef % 2oL B &
AR T A R § o ST B P LA 57,73 82 A RAT
B g e FHe] % 22 R G - O Ll W B RR NP S A
SALRLARMER T LR
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(10) 4] * 2 47 F

Kf%iﬁa%y"ﬁ gk iTie L 351—%??\;%7}—1,‘_
M S B T & T B2 R i

PR o
#7 % (MHz) #7 & (MHz) # & (MHz)
0.090~0.110 240.00~285.00 3332.0~3339.0
0.490~0.510 322.00~335.40 3345.8~3358.0
2.172~2.198 399.90~410.00 3500.0~4400.0
3.013~3.033 485.00~510.00 4500.0~5250.0
4.115~4.198 608.00~614.00 5350.0~5460.0
5.670~5.690 703.00~748.00 7250.0~7750.0
6.200~6.300 758.00~803.00 8025.0~8500.0
8.230~8.400 825.00~915.00 9000.0~9200.0
12.265~12.600 930.00~1240.0 9300.0~9500.0
13.340~13.430 1300.0~1427.0 10600~12700
14.965~15.020 1435.0~1626.5 13250~13400
16.700~16.755 1660.0~1785.0 14470~14500
19.965~20.020 1805.0~1880.0 15350~16200
25.500~25.700 1885.0~1900.0 17700~21400
37.475~38.275 1905.0~1985.0 22010~23120
73.500~75.400 2010.0~2025.0 23600~24000
108.00~138.00 2110.0~2170.0 31200~31800
149.90~150.05 2200.0~2300.0 36430~36500
156.70~156.90 2310.0~2390.0 38600 rz t
162.01~167.17 2483.5~2900.0 -
167.72~173.20 3260.0~3267.0 -

T 4 4P F) A HE B 2 HE
H @ PmR Qs 3621

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: 17-EM-F0880 / 6.0
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4. PlREEEF
41 # f_ﬁ_@#ﬁrﬁ’lﬂ'.#i?

411 B
FRAELBLES (1) dE -

4.1.2 B33 2

a) MRl 2 R HURSY 2 R R BRI P o
b) 2% TR AT S SR A

C) 33 H o o

413 Rl R W

EUT Power Sensor Power Meter

|

Attenuation Pad

The loss between RF output port of the EUT and the input port of the Power Meter has been taken
into consideration.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: 17-EM-F0880 / 6.0
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414 plRE%

415 RIEEFH T

BRI E o A M S B R & K

Underwriters Laboratories Taiwan Co., Ltd.

F Output Power Output Power = Limit
requency mwW dBm ower Limi .
Channel (MH2) (mW) (dBm) (mW) Pass / Fail
GFSK 8DPSK GFSK 8DPSK
0 2402 7.46 491 8.73 6.91 125 PASS
39 2441 7.89 5.53 8.97 7.43 125 PASS
78 2480 7.83 5.43 8.94 7.35 125 PASS
E Output Power Output Power
requency mwW dBm
Channel (MH2) (mW) (dBm)
GFSK 8DPSK GFSK 8DPSK
0 2402 7.11 2.55 8.52 4.07
39 2441 7.64 2.86 8.83 4,57
78 2480 7.53 2.85 8.77 4.55

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
:+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948

Telephone

Doc No: 17-EM-F0880 / 6.0
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4.2 BeSpAE i B2 £ R

421" R
FROASEL BLEE (2) RE -

4.2.2 lzE &

a) H-FRl 2 ARG D FF LR BRIFHFS TR

b) 3 R4 et K BERHEHG T o B RIEHRIRE d

4.2.3 fl3pe 5 W

EUT

Attenuation Pad

|

Spectrum
Analyzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been

taken into consideration.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948
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424 plEE%

SENSE:INT] | ALIGN AUTO _|06:40:09 PM Nov 23, 2020
Avg Type: Log-Pwr

s~ Trig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 12 dB
Ref 20.00 dBm

2.441750000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.483500000 GHz

CF Step
8.350000 MHz
Man

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

N [1]f] 2. 402 0000 GHz I gdBm| [ 000 [ 0000000 |
[ N [1]f] 2.480 000 0 GHz 850dBm| | T ]

SENSE:INT] | ALIGN AUTO
Avg Type: Log-Pwr

—— Trig: FreeRun
IFGam.Luw #Atten: 20 dB

Ref Offset 12 dB
Ref 20.00 dBm

2.483500000 GHz

Stop 2.48350 GHz p
Sweep 1.000 ms (1001 pts) 8.350000 MHz
Auto Man

MKR| MODE| TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
| EEN 24620000 Gz Ty ———— |
N | 2.480 000 0 GHz 688dBm| [
T ] Freq Offset
| 0Hz
(e———
Scale Type

425 Rl3EE % ) &
AR RIS F o A M S B R & K

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
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43 AR 2 £ R

431" B8

FRASEL B1EE (3) R -

4.32 Bl 2

B IR
8) H-FRI 2 R HRED FF L FRFRIDEFLA TR -

b) 3 TR TR SR 0 RRRARS B IR -

20dB 47 %

8) H-FRI 2 R HRED FF L R BRI FLANTRDL -

TS

N

;
=
<k
s
[

b) 3K LEFRIF ST @ ARG > HRIERE L D5 KT RE S

BB BT KT %R 20dB chA BAE S aE S L o

433 Rl W

EUT |_ Spectrum

Attenuation Pad

Analyzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been
taken into consideration.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
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434 plRE%

20dB 47 3

Channel

20dB Bandwidth (MHz)

Frequency (MHz)

GFSK 8DPSK

0 2402

0.804 1.215

39 2441

0.818 1.2

78 2480

0.8 1.176

PURGRBI R R R R L i

GFSK /CH 39

8DPSK /CH 0

Frequency

Center Freq: 2.441000000 GHz
Trig: Free Run AwglHold: 100/100
#Arten: 20 9B

Center Freq 2.441000000 GHz
HFGain-Low .

Ref Offset 12 dB.
Ref 20.00 dBm

Center Freq
2441000000 GHz|

Span 3 MHz

Center 2.441 GHz
Sweep 11.2ms|

es BW 16 kHz #VBW 51 kHz

Occupied Bandwidth Total Power 15.0 dBm
863.47 kHz

-1.024 kHz
818.3 kHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-20.00 dB

Center Freg 2.402000000 GHz

ICenter 2,402 GHz

Genter Freq: 2 40200000 GHz Frequency
W 7rig: Free Run ‘AuglHold: 100100

HFGain-Low #aren: 20 dB
Ref Offset 12 dB

Ref 20.00 dBm

Center Freq
2402000000 GHz|

Span 3 MHz

es BW 24 kHz #VBW 68 kHz Sweep 5ms)

Occupied Bandwidth Total Power 9.99 dBm
1.1570 MHz

21.712 kHz
1.215 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-20.00 dB

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948

Doc No: 17-EM-F0880 / 6.0
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BT R

Frequency Adjacent Hoppiflg Limit
Mode Channel (MHz) Channel Separation (MHz) Result
(MHz)
00 2402 1.01 0.536 PASS
GFSK 39 2441 0.811 0.545 PASS
78 2480 0.979 0.533 PASS
00 2402 0.997 0.81 PASS
8DPSK 39 2441 1.023 0.8 PASS
78 2480 0.995 0.784 PASS
Note: + 7 [z limit 2 > 2 = A2 = 20dB#E % -
EROES Ea S T i E

GFSK / CH39 8DPSK / CHO

— —
= Keysight Spectrum Analyoss - Swept 54 inl] [ = ¥ersiota Spectrum Analyoss - uvept 24
AL L

Avg Type: Log-Par Avg Type: Log-Par
Trig: Free Run Trig: Free Run

#Atten; 20 B

2402500 GHz

#VBW 100 kHz W 100 kHz #VBW 100 kHz

*
987 26 kHz| (A] -0.02 dB

3
81175 kHz| () 0,30 6B [
2402150 50 GHz. 347 dBm|

244118160 GHz, 8.03 dBm|

B Z3om~onmunm

]
3
2
H
#

435 RSB %M T
BRI B R o B8 DT B L &

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
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44 F-HEegEFLE R

4413 % B

FRASEL BLEE (4) R -

4.4.2 RS 2

) M-FRIP 2 X BB Y 2 R FRIFHES TR -

b) =& Z_Fipld BT ¥ @ﬁ%wwﬂﬁ;ﬁ BB AT R @@?ﬁi;ﬁ SHEiE B YRR o

443 RIFFE W

EUT

Attenuation Pad

L |

Spectrum
Analyzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been

taken into consideration.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948
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444 plRES

BOIEHCES C
GFSK
. Frequency | Length of transmission Result Limit
. Result
Modulation | Channel (MH2) e TR (msec) i) es
DH1 39 2441 0.372 119.040 =400 PASS
DH3 39 2441 0.400 64.000 =400 PASS
DH5 39 2441 0.380 40.533 =400 PASS
8DPSK
F issi Result Limit
Modulation | Channel requency Length of transmission esu imi Result
(MHz) time (msec) (msec) (msec)
3DH1 39 2441 0.240 76.800 =400 PASS
3DH3 39 2441 0.268 42.880 =400 PASS
3DH5 39 2441 0.240 25.600 =400 PASS

Note :

1. Innormal mode:
DHZ1 hopping rate is 1600 hops/s with 2 slots in 79 hopping channels. With channel hopping rate
(1600 / 2/ 79) in Occupancy Time Limit (0.4 x 79) (s),Hops Over Occupancy Time comes to (1600 /
2/79)x (0.4 x 79) = 320.08 hops.
DH3 hopping rate is 1600 hops/s with 4 slots in 79 hopping channels. With channel hopping rate
(1600 / 4/ 79) in Occupancy Time Limit (0.4 x 79) (s),Hops Over Occupancy Time comes to (1600 /
4/79) x (0.4 x 79) = 160 hops.
DH5 hopping rate is 1600 hops/s with 6 slots in 79 hopping channels. With channel hopping rate
(1600 / 6/ 79) in Occupancy Time Limit (0.4 x 79) (s),Hops Over Occupancy Time comes to (1600 /
6/79)x (0.4 x79) =106.67 hops.

2. Dwell time (ms) = Hops Over Occupancy Time (hops) x Length of transmission time (ms).

3. Bluetooth # #; g+ 1600 =& > € T¥2j% &5 BagsE » #7120 WPl Ch39 (2 i & -

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: 17-EM-F0880 / 6.0
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GFSK

DH1 DH3

Keysight Spectuen Anabyze - Swet A s eyoght Spectum Anthyoet - SwegtS4
i % i

—— Avg Type: Log-Pwr [ — Avg Type: Log-Per
o> Trig: Fres Run =+ Trig: FresRun
sAuen: 20 B #Auen: 20 B

Ref Offset 12 dB
Ref 20.00 dBm
W CenterFreq| ¢ . CenterFreq|
2.441000000 GHz| 2.441000000 GHz|

StartFreq|
2441000000 GHz,

Center 2.441000000 GHz p: Center 2.441000000 GHz Span 0 H;
Res BW 1.0 MHz Res BW 1.0 MHz Sweep 16.00 ms (1001 pts))

DHS5

Keyight Specinam Ansyse - Smest $A
o .
Center Freq 2.441000000 GHz Avg Type: Log-Pwr
PNO: Fast ~>— 1rig: Free Run
WFGainow ___ #Auen: 20 4B

Ref Offset 12 4B
Ref 20.00 dBm

Center Freq
2.441000000 GHz

iCenter 2.441000000 GHz Span 0Hz
Res BW 1.0 MHz Sweep 20.00 ms (1001 pts)

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
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8DPSK

3DH1 3DH3

Keysght Spectnam Anslyzer - Swept S4 3 Keysight Spectnam An
b 1. 5 TR x
v 2.441000000 GHz Avg Type: Log-Pwr v Avg Type: Log-Pwr
Center Freg 2441000000 GHz____ JSEPEISN centerfred N Yrig: Fros Run
\FGainlow _ SAmen: 20 9B 'ow  #Ausn: 200

Ref Offset 12 4B « Ref Offset 12 4B
Ref 20.00 dBm Ref 20.00 dBm

CenterFreq| & - CenterFreq|
2.441000000 GHz| 2.441000000 GHz|

- I—
StartFreg| ¢ . StartFreg|

e R TR

Center 2.441000000 GHz Span 0 Hz| Center 2.441000000 GHz
Res BW 1.0 MHz Sweep 6.667 ms (1001 pts) Res BW 1.0 MHz

3DHS5

Keyight Specinam Ansyse - Smest $A
o . =
Center Freq 2.441000000 GHz Avg Type: Log-Pwr
FNO: Fast ~— T7ig: Free Run
WFGainow ___ #Auen: 20 4B

Ref Offset 12 4B
Ref 20.00 dBm
1

Center Freq
Xa 2.441000000 GHz

iCenter 2.441000000 GHz Span 0Hz
Res BW 1.0 MHz Sweep 20.00 ms (1001 pts)

445 RF R 2T
AR EAR R R 0 B & S AT B LR 2L R f o

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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45 Ryt 2 ¥ B2 @ RGN

451 * B

FRAEL BLEE (5) T -

452 Bl &

Mo PAR R AR T A AT R R IR A AT R FRITR RS 100 KHZ o ARSUIRE
PO RAE R 0 T AR BRSSP T R Y B A B 3 0 M 20dB -
FIER TR B B R MR R L B

453 Rl kW

EUT L Spectrum

Attenuation Pad
Analvzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been
taken into consideration.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
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454 Pl %

GFSK

Keysight Spectuen Anabyze - Swet A = eyoaht Spectum Anthyoet - SwegtS4

Ch 0 Spurious Emission Ch 39 Spurious Emission

TR v 05135143 oy 23 TR

Center Freq 12.515000000 GHz Avg Type: Log-Pwr Center Freq 12.515000000 GHz Avg Type: Log-Par
ALCIENS Trig: Free Run ARSI Trig: FreaRun

\FGainow ___ #Atien: 20 dB IFGain:Low ___BAtien: 20 &8

Ref Offset 12 dB. Ref Offset 12 dB.
Ref 20.00 dBm - Ref 20.00 dBm

Center Freq ? Center Freq
12.615000000 GHz 12.615000000 GHz

Stop 25.00 GHz| CF Stey 3 Stop 25.00 GHz|
Sweep 2.387 5 (40001 pts) # Sweep 2.387 5 (40001 pts)

jusa 1 Points changed; all traces cleared STATUS =5 3 Paints changed: all traces cleared

Ch 78 Spurious Emission

Keysght Spectnum Anslyzer - Swept S4
L -
Center Freq 12.515000000 GHz vg Type: Log Pur

PHO: Fost ~»- Trig: Free Run
[FGainiLow ___SAtten: 20 dB

Ref Offset 12 dB
Ref 20.00 dBm
Al
r CenterFreq
12515000000 GHz

Stop 25.00 GHz|
Sweep 2.387 5 (40001 pts)

=31 Points changed; all iraces cleared

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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Ch 0 Band Edge Ch 78 Band Edge

Tevoan Specnm AnSyae A 2 = Tevoan Specnm AnSyae A 2 ,‘
TR CEE b 530,29 M aw 23,2020
Center Freq 2.360000000 GHz Avg Type: Log-Pur ™ T Center Freq 2.487500000 GHz Avg Type: Log-Pur A
R0 Fost o= Trig: Fras Run PNO: Fast =~ Trig: Fres Run
FGaiiow _SAuen: 2098 \Foniniiow  BATIEN: 2038

Ref Offset 12 4B
Ref 20.00 dBm

Ref Offset 12 4B
Ref 20.00 dBm

CenterFreq
2.360000000 GHz|

CenterFreq
2487500000 GHz|

ILRPRREYN PPN FITVTI WIRTOFPTS PPN STAFPIPIF ISP AP

Start 2.31000 GHz Stop 241000 GHz,
Sweep 9.600 ms (8001 pts)

Start 247500 GHz Stop 2.50000 GHz
Sweep 2.667 ms (8001 pts)

5 1 Foints changed: ai races eared s

Hopping Band Edge

uza I Points changed; all traces cleared STATUS

Keyight Specinam Ansyse - Smest $A

b

2.450000000 GHz Avg Type: Log-Pur

S 2 ().M;.r = Trig: Fres Run AvglHold: 100100
FGaiiow _SAuen: 2098

Ref Offset 12 4B
Ref 20.00 dBm

T T Center Freq
=i 2450000000 GHz|
L

Center 2.4500 GHz Span 200.0 MHz|
es BW 100 kHz #VBW 300 kHz Sweep 19.20 ms (8001 pts)

iDg

i ERN A 2521200 GHz | -50.845 dBm
| I
I A

1
1

uza

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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8DPSK

Ch 0 Spurious Emission Ch 39 Spurious Emission
e e o e || S — : —
R Fisatenes |l Contor Freq 12515000000 ., A e B Frequency

tten: 20 B tten: 20 48

Ref Offset 12 dB. Ref Offset 12 dB.
Ref 20.00 dBm - Ref 20.00 dBm

Center Freq Center Freq
12 515000000 GHz| 12 515000000 GHz|

—
StartFreq|

Stop 25.00 GHz|
Sweep 2.387 s (40001 pts|

=31 Points changed; all iraces cleared s =31 Points changed; all iraces cleared

Ch 78 Spurious Emission

Keysght Spectnam Anslyzer - Swept S4

N AL N

Center Freq 12.515000000 GHz Avg Type: Log-Pwr
ALCIENS Trig: Free Run

[FGainiLow ___SAtten: 20 dB

Ref Offset 12 dB.
Ref 20.00 dBm

CenterFreq
12515000000 GHz

Stop 25.00 GHz|
Sweep 2.387 5 (40001 pts)

usa 1 Points changed; all traces cleared
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Ch 0 Band Edge Ch 78 Band Edge

Tevoan Specnm AnSyae A 2 = Tevoan Specnm AnSyae A 2
b STREII b
Center Freq 2.360000000 GHz Avg Type: Log-Pur T Center Freq 2.487500000 GHz Avg Type: Log-Pwr
R0 Fost o= Trig: Fras Run PNO: Faat ~e= Trig: FreeRun
FGaiiow _SAuen: 2098 \Foniniiow  BATIeN: 20 8

Ref Offset 12 4B Wi Ref Offset 12 4B
Ref 20.00 dBm - Ref 20.00 dBm

CenterFreq o' CenterFreq

2360000000 GHz| 2487500000 GHz|

Stop 241000 GHz, Start 247500 GHz Stop 2.50000 GHz
Sweep 9.600 ms (3001 pts) [IREETCT) Sweep 2.667 ms (8001 pts)

23w o b oo b

52 1 Paints changed, al iraces deared T 52 1 Paints changed, al iraces deared

Hopping Band Edge

Keyight Specinam Ansyse - Smest $A
o .
! 2.4 0000 z Avg Type: Log-Pwr
SRR 4 n.»m === Trig: Fras Run AvglHold: 100100
WFGainow ___ #Auen: 20 4B

Ref Offset 12 4B
Ref 20.00 dBm

CenterFreq

ﬁw‘wﬂfﬁww i -Iilllrw 2.450000000 GHz

Span 200.0 MHZ]
Sweep 19.20 ms (8001 pts)

NETION WoTH

4.5.5 RIS % H 2
ERRR R 0 B S KA SR BHELP L R o
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4.6 S5 4% 4

461§ % H
HR AL BLEE (5) + (10) i

4.6.2 RlE> 3

BLETABE O BEFRFEN 08 A B s B > RABFTAL TR B
TAE I NEEA o Lo & 360 BEdE 0 ¥ oMiRde R AU 1 K3 4 K2R
Lo S B R T E R BT RSB BT B R LR TR

— Z o
Note : $3t 1 GHz 2 F 35 4 b cripl3&, F il DI % 2> 154 & eh2t £ & &

R T

Peak
BEFF RBW VBW
9 kHz~150 kHz 200 Hz 600 Hz
150 kHz~30 MHz 10 kHz 30 kHz
30 MHz~1 GHz 120 kHz 360 kHz
Above 1GHz 1 MHz 3 MHz
Average
B Jad RBW VBW
GFSK 1 MHz 3 kHz
8DPSK 1 MHz 5 kHz

Note:

- Quasi-Peak RBW = 120 kHz

- The GFSK Duty cycle = (0.38/3.74)*100% = 10.16% <98%, so video bandwidth is 1/0.38=2.632
kHz. Therefore VBW configuration is 1 kHz for testing.

- The 8DPSK Duty cycle = (0.24/3.76)*100% = 6.38% <98%, so video bandwidth is 1/0.24=4.167
kHz. Therefore VBW configuration is 1 kHz for testing.

- Refer to section 4.4 for duty cycle plots.
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4.6.3 Rl3E L W

<Frequency Range 9 kHz ~ 30 MHz>

1m

EUT& 3m /
~—

|

Support Units |

Turn Table

80cmT
L

Ground Plane

Test Receiver

\ [ | —
e 02 ]
<Frequency Range 30 MHz ~ 1 GHz >
Ant. Tuw\er 1-4m

EUT & o

\ Variable
Support Unjts ~ /

3m
Turn Table ’
SUcmT i ey
= |

Ground Plane

Test Receiver

\ —
B |cooa

DDDCI

Underwriters Laboratories Taiwan Co., Ltd.
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For the actual test configuration, please refer to the Appendix I1l.

46.4 3% 2 38 o5
i % & Result value (dBuV/m) = # % 3 & Reading value (dBuV/m) +# & %]+

Correction Factor (dB/m)

35 B Margin(dB) = 4 % & Result value (dBuV/m) - 24| & Limit value (dBuV/m)
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465 plEE%

Rl =
Above 1GHz Data

EUT Test Condition Measurement Detail

Mode 1 Channel 0 Frequency Range 1 GHz ~ 26.5 GHz

Antenna Polarity & Test Distance: Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuv/m) (dB)

- 2337 41.03 6.74 47.77 74 -26.23 Peak
@ 2402 97.56 6.73 104.29 - - Peak
- 2327.4 29.24 6.74 35.98 54 -18.02 Average
@ 2402 91.59 6.73 98.32 - - Average
* 4804 36.06 3.47 39.53 74 -34.47 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuVv/m) (dB)

- 2384 41.17 6.73 47.9 74 -26.1 Peak
@ 2402 92.68 6.73 99.41 - - Peak
- 2389.6 29.2 6.74 35.94 54 -18.06 Average
@ 2402 86.94 6.73 93.67 - - Average
* 4804 37.08 3.47 40.55 74 -33.45 Peak

Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).

2. Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).

3. Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).
4. "@": Fundamental Frequency.

5. " #* " The peak result under 20 dB above and complies with AVG limit, AVG result is deemed to
comply with AVG limit.

6. The other emission levels were very low against the limit.
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EUT Test Condition Measurement Detail

Mode 1 Channel 39 Frequency Range 1 GHz ~ 26.5 GHz

Antenna Polarity & Test Distance: Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuv/m) (dB)

- 2368.2 40.78 6.73 47.51 74 -26.49 Peak
@ 2441 99.46 6.57 106.03 - - Peak
- 2496.4 40.23 6.53 46.76 74 -27.24 Peak
- 2366.2 30.12 6.73 36.85 54 -17.15 Average
@ 2441 94.25 6.57 100.82 - - Average
- 2487.2 28.87 6.53 354 54 -18.6 Average
* 4882 34.99 3.65 38.64 74 -35.36 Peak

Antenna Polarity & Test Distance: Vertical at 3 m

Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuVv/m) (dB)

- 2323.8 40.59 6.73 47.32 74 -26.68 Peak
@ 2441 92.41 6.57 98.98 - - Peak
- 2499 40.38 6.53 46.91 74 -27.09 Peak
- 2390 30.14 6.74 36.88 54 -17.12 Average
@ 2441 88.7 6.57 95.27 - - Average
- 2497.2 29.05 6.53 35.58 54 -18.42 Average
* 4882 35.11 3.65 38.76 74 -35.24 Peak

Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).

2. Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).

3. Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).
4. "@": Fundamental Frequency.

5. " #* " The peak result under 20 dB above and complies with AVG limit, AVG result is deemed to
comply with AVG limit.

6. The other emission levels were very low against the limit.
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EUT Test Condition Measurement Detail

Mode 1 Channel 78 Frequency Range 1 GHz ~ 26.5 GHz
Antenna Polarity & Test Distance: Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
@ 2480 99.82 6.53 106.35 - - Peak
- 2498 40.45 6.53 46.98 74 -27.02 Peak
@ 2480 92.55 6.53 99.08 - - Average
- 2483.6 31.55 6.53 38.08 54 -15.92 Average
* 4960 35.11 3.75 38.86 74 -35.14 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
@ 2480 94.99 6.53 101.52 - - Peak
- 2498.4 39.86 6.53 46.39 74 -27.61 Peak
@ 2480 90.01 6.53 96.54 - - Average
- 2483.8 29.66 6.53 36.19 54 -17.81 Average
* 4960 34.87 3.75 38.62 74 -35.38 Peak
Remarks:
1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).
2. Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).
3. Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).
4. "@": Fundamental Frequency.
5. " #* " The peak result under 20 dB above and complies with AVG limit, AVG result is deemed to
comply with AVG limit.
6. The other emission levels were very low against the limit.

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
:+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948
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EUT Test Condition Measurement Detail

Mode 2 Channel 0 Frequency Range 1 GHz ~ 26.5 GHz

Antenna Polarity & Test Distance: Horizontal at 3 m

Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuv/m) (dB)

- 2371.8 40.76 6.74 47.5 74 -26.5 Peak
@ 2402 91.26 6.73 97.99 - - Peak
- 2389.8 28.86 6.74 35.6 54 -18.4 Average
@ 2402 80.79 6.73 87.52 - - Average
* 4804 34.99 3.47 38.46 74 -35.54 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuv/m) (dB)

- 2382.2 41.12 6.74 47.86 74 -26.14 Peak
@ 2402 88.48 6.73 95.21 - - Peak
- 2390 29.29 6.74 36.03 54 -17.97 Average
@ 2402 73.31 6.73 80.04 - - Average
* 4804 35.64 3.47 39.11 74 -34.89 Peak

Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).

2. Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).

3. Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).
4. "@": Fundamental Frequency.

5. " #* " The peak result under 20 dB above and complies with AVG limit, AVG result is deemed to
comply with AVG limit.

6. The other emission levels were very low against the limit.
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EUT Test Condition Measurement Detail

Mode 2 Channel 39 Frequency Range 1 GHz ~ 26.5 GHz

Antenna Polarity & Test Distance: Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuv/m) (dB)

- 2389.8 40.24 6.74 46.98 74 -27.02 Peak
@ 2441 95.31 6.57 101.88 - - Peak
- 2483.8 39.7 6.53 46.23 74 -27.77 Peak
- 2389.8 29.25 6.74 35.99 54 -18.01 Average
@ 2441 81.36 6.57 87.93 - - Average
- 2498.8 28.73 6.53 35.26 54 -18.74 Average
* 4882 34.37 3.65 38.02 74 -35.98 Peak

Antenna Polarity & Test Distance: Vertical at 3 m

Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuVv/m) (dB)

- 2379 40.35 6.73 47.08 74 -26.92 Peak
@ 2441 87.06 6.57 93.63 - - Peak
- 2496.8 41.38 6.53 4791 74 -26.09 Peak
- 2389.8 29.92 6.74 36.66 54 -17.34 Average
@ 2441 77.39 6.57 83.96 - - Average
- 2491.6 29.23 6.53 35.76 54 -18.24 Average
* 4882 35.58 3.65 39.23 74 -34.77 Peak

Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).

2. Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).

3. Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).
4. "@": Fundamental Frequency.

5. " #* " The peak result under 20 dB above and complies with AVG limit, AVG result is deemed to
comply with AVG limit.

6. The other emission levels were very low against the limit.
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EUT Test Condition Measurement Detail

Mode 2 Channel 78 Frequency Range 1 GHz ~ 26.5 GHz

Antenna Polarity & Test Distance: Horizontal at 3 m

Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuv/m) (dB)

@ 2480 89.03 6.53 95.56 - - Peak
- 24942 40.19 6.53 46.72 74 -27.28 Peak
@ 2480 80.7 6.53 87.23 - - Average
- 2483.8 29.76 6.53 36.29 54 -17.71 Average
* 4960 34.77 3.75 38.52 74 -35.48 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuv/m) (dB)

@ 2480 87.35 6.53 93.88 - - Peak
- 2490.2 40.2 6.53 46.73 74 -27.27 Peak
@ 2480 76.09 6.53 82.62 - - Average
- 2488.6 28.83 6.53 35.36 54 -18.64 Average
* 4960 35.1 3.75 38.85 74 -35.15 Peak
- 5998 46.01 6.37 52.38 74 -21.62 Peak
Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).
Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).

Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).

p w0 DN

"@": Fundamental Frequency.

5. " * " The peak result under 20 dB above and complies with AVG limit, AVG result is deemed to
comply with AVG limit.

6. The other emission levels were very low against the limit.

Underwriters Laboratories Taiwan Co., Ltd.
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9 kHz ~ 30 MHz Data:
The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is
not required to be report.

30 MHz ~ 1 GHz Data:

EUT Test Condition Measurement Detail
Mode 1 Channel 0 Frequency Range 30 MHz ~ 1 GHz
Horizontal
Data: 5 File: D:E3 Test Data\Project\d789508109_TGW3\L.EM6 (16)

o Level (dBuVim) Date: 11-20-2020
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Data: 6 File: D:E3 Test Datal\Projecti4789508109_TGW3\L.EM6 (16)
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Antenna Polarity & Test Distance: Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuv/m) (dB)

- 125.06 55.35 -13.51 41.84 43.5 -1.66 Peak
- 242.43 57.16 -11.95 45.21 46 -0.79 Peak
- 295.78 50.89 -10.21 40.68 46 -5.32 Peak
- 375.32 47.13 -7.69 39.44 46 -6.56 Peak
- 499.48 40.74 -4.57 36.17 46 -9.83 Peak
- 724.52 41.23 0 41.23 46 -4.77 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuv/m) (dB)

- 54.25 47.72 -11.5 36.22 40 -3.78 Peak
- 125.06 49.64 -13.51 36.13 43.5 -7.37 Peak
- 250.19 48.79 -11.84 36.95 46 -9.05 Peak
- 375.32 40.6 -7.69 32.91 46 -13.09 Peak
- 499.48 40.9 -4.57 36.33 46 -9.67 Peak
- 719.67 35.08 -0.2 34.88 46 -11.12 Peak

Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).
Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).
Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).

The peak result complies with QP limit, QP result is deemed to comply with QP limit.

a > DN

The other emission levels were very low against the limit.
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F A
Above 1 GHz Data:
EUT Test Condition Measurement Detail

Mode 3 Bluetooth RX Frequency Range 1 GHz ~ 26.5 GHz

Horizontal

Data: 39 File: DE3 Test j 89508109_TGW: EME (42)
4npLevel [dBuVim) Date: 11-19-2020

PEAK(16-40G)_74

AVG(16-40G) 54

1000 2000. 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz)

Vertical

Data: 40 File: D:1E3 Test jecti4789508109_TGW. ic.EM6 (42)
10 LEvel (dBuVim) Date: 11-18-2020

PEAK(1G-40G) 74

AVG(16-40G)_54

1000 2000. 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz)
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Antenna Polarity & Test Distance: Horizontal at 3 m

Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz2) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
- 1996 47.61 -5.87 41.74 74 -32.26 Peak
- 6004 40.06 6.37 46.43 74 -27.57 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz2) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
- 1792 51.13 -6.59 44.54 74 -29.46 Peak
- 3196 45.75 -0.74 45.01 74 -28.99 Peak
Remarks:
1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).
2. Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).
3. Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).
4. The other emission levels were very low against the limit.

Underwriters Laboratories Taiwan Co., Ltd.
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9 kHz ~ 30 MHz Data:
The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is
not required to be report.

30 MHz ~ 1 GHz Data:

EUT Test Condition Measurement Detail
Mode 3 Bluetooth RX Frequency Range 30 MHz ~ 1 GHz
Horizontal
Data: 11 File: D:E3 Test Data\Project\d789508109_TGW3\L.EM6 (16)
o Level (dBuVim) Date: 11-20-2020
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Data: 12 File: D:E3 Test Data\Project\d789508109_TGW3\L.EM6 (16)
o Level (dBuVim) Date: 11-20-2020
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Antenna Polarity & Test Distance: Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuv/m) (dB)

- 125.06 55.17 -13.51 41.66 43.5 -1.84 Peak
- 218.18 54.72 -13.52 41.2 46 -4.8 Peak
- 239.52 57.62 -12.03 45.59 46 -0.41 Peak
- 375.32 45.96 -7.69 38.27 46 -7.73 Peak
- 499.48 41.31 -4.57 36.74 46 -9.26 Peak
- 725.49 41.04 0.03 41.07 46 -4.93 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark

(MHz) | (@Buv/im) | dB/m | (dBuv/m) | (dBuv/m) (dB)

- 55.22 46.83 -11.55 35.28 40 -4.72 Peak
- 125.06 49.45 -13.51 35.94 43.5 -7.56 Peak
- 250.19 49.03 -11.84 37.19 46 -8.81 Peak
- 375.32 39.75 -7.69 32.06 46 -13.94 Peak
- 499.48 41.62 -4.57 37.05 46 -8.95 Peak
- 799.21 35.49 0.93 36.42 46 -9.58 Peak

Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).
Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).
Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).

The peak result complies with QP limit, QP result is deemed to comply with QP limit.

a > DN

The other emission levels were very low against the limit.

4.6.6 Rlzd % 2 7
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47 TRAGET B
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Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

IH

from other units and other metal planes

For the actual test configuration, please refer to the Appendix IV.
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ATARRBEFPERE2
2 % & Result value (dBuV) = # B &

Reading value (dBuV) +#z it ]+ Correction
Factor (dB)

45 & Margin(dB) = 4 % & Result value (dBuV) - *241 & Limit value (dBuV)

H ¥ f& i F]+ Correction Factor (dB) & :

AR A +T R PR LA A
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EUT Test Condition

Measurement Detail

Mode 1

Channel 0

Frequency Range

150 kHz ~ 30 MHz

Phase of Power : Line (L)
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3R 2 B : 4789508109-TW-R2-V0
F A : 52 of 68

wEHFp S 2021/8/16
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) dB (dBuV) (dBuV) (dB)
1 0.3100 17.96 19.51 37.47 59.97 -22.50 QP
2 0.3100 17.20 19.51 36.71 49.97 -13.26 AVG
3 0.4700 20.65 19.51 40.16 56.51 -16.35 QP
4 0.4700 18.53 19.51 38.04 46.51 -8.47 AVG
5 0.5340 9.83 19.52 29.35 56.00 -26.65 QP
6 0.5340 8.48 19.52 28.00 46.00 -18.00 AVG
7 0.6220 15.49 19.52 35.01 56.00 -20.99 QP
8 0.6220 10.43 19.52 29.95 46.00 -16.05 AVG
9 10.1540 15.38 19.67 35.05 60.00 -24.95 QP
10 10.1540 11.28 19.67 30.95 50.00 -19.05 AVG
11 16.3620 17.18 19.73 3691 60.00 -23.09 QP
12 16.3620 9.03 19.73 28.76 50.00 -21.24 AVG
Remarks:
1. Result value (dBuV) = Reading value (dBuV) + Correction Factor (dB)
2. Margin(dB) = Result value (dBuV) - Limit value (dBuV)
3. Correction Factor(dB) = Insertion loss(dB) + Cable loss(dB)
4. The other emission levels were very low against the limit.
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Phase of Power : Neutral (N)

100.0 dBuV

90
80

70

o \ FCC Part 15/NCC LP0002 Conduction(QF)
|

50 FCL Part{15/NCC LP0002 Conduction[AY]
|

10

1]

-10

-20
0.150 0.500 [MHz) 5.000 30.000

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: 17-EM-F0880 / 6.0



3R 2 B : 4789508109-TW-R2-V0
F A : 54 of 68
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No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) dB (dBuV) (dBuV) (dB)
1 0.3100 18.03 19.51 37.54 59.97 -22.43 QP
2 0.3100 17.27 19.51 36.78 49.97 -13.19 AVG
3 0.4660 21.10 19.51 40.61 56.58 -15.97 QP
4 0.4660 19.58 19.51 39.09 46.58 -7.49 AVG
5 0.6260 14.93 19.52 34.45 56.00 -21.55 QP
6 0.6260 8.97 19.52 28.49 46.00 -17.51 AVG
7 0.7780 11.98 19.53 31.51 56.00 -24.49 QP
8 0.7780 6.68 19.53 26.21 46.00 -19.79 AVG
9 10.1540 15.34 19.68 35.02 60.00 -24.98 QP
10 10.1540 11.28 19.68 30.96 50.00 -19.04 AVG
11 16.3660 16.30 19.78 36.08 60.00 -23.92 QP
12 16.3660 8.52 19.78 28.30 50.00 -21.70 AVG
Remarks:
1. Result value (dBuV) = Reading value (dBuV) + Correction Factor (dB)
2. Margin(dB) = Result value (dBuV) - Limit value (dBuV)
3. Correction Factor(dB) = Insertion loss(dB) + Cable loss(dB)
4. The other emission levels were very low against the limit.
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EUT Test Condition

Measurement Detail

Mode 3 Bluetooth RX

Frequency Range

150 kHz ~ 30 MHz

Phase of Power : Line (L)
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wEHFp S 2021/8/16
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) dB (dBuV) (dBuV) (dB)
1 0.3140 17.18 19.51 36.69 59.86 -23.17 QP
2 0.3140 16.45 19.51 35.96 49.86 -13.90 AVG
3 0.4700 20.63 19.51 40.14 56.51 -16.37 QP
4 0.4700 18.55 19.51 38.06 46.51 -8.45 AVG
5 0.5220 9.78 19.52 29.30 56.00 -26.70 QP
6 0.5220 7.72 19.52 27.24 46.00 -18.76 AVG
7 0.6220 15.59 19.52 35.11 56.00 -20.89 QP
8 0.6220 10.67 19.52 30.19 46.00 -15.81 AVG
9 10.0020 16.41 19.67 36.08 60.00 -23.92 QP
10 10.0020 8.71 19.67 28.38 50.00 -21.62 AVG
11 16.3660 16.72 19.73 36.45 60.00 -23.55 QP
12 16.3660 8.87 19.73 28.60 50.00 -21.40 AVG
Remarks:
1. Result value (dBuV) = Reading value (dBuV) + Correction Factor (dB)
2. Margin(dB) = Result value (dBuV) - Limit value (dBuV)
3. Correction Factor(dB) = Insertion loss(dB) + Cable loss(dB)
4. The other emission levels were very low against the limit.
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Phase of Power : Neutral (N)
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3R 2 B : 4789508109-TW-R2-V0
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wEHFp S 2021/8/16
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) dB (dBuV) (dBuV) (dB)
1 0.3100 18.05 19.51 37.56 59.97 -22.41 QP
2 0.3100 17.30 19.51 36.81 49.97 -13.16 AVG
3 0.4660 21.15 19.51 40.66 56.58 -15.92 QP
4 0.4660 19.58 19.51 39.09 46.58 -7.49 AVG
5 0.6220 1545 19.52 34.97 56.00 -21.03 QP
6 0.6220 10.28 19.52 29.80 46.00 -16.20 AVG
7 0.7780 12.07 19.53 31.60 56.00 -24.40 QP
8 0.7780 6.66 19.53 26.19 46.00 -19.81 AVG
9 9.9980 16.49 19.68 36.17 60.00 -23.83 QP
10 9.9980 8.77 19.68 28.45 50.00 -21.55 AVG
11 16.3620 17.55 19.78 37.33 60.00 -22.67 QP
12 16.3620 9.27 19.78 29.05 50.00 -20.95 AVG
Remarks:
1. Result value (dBuV) = Reading value (dBuV) + Correction Factor (dB)
2. Margin(dB) = Result value (dBuV) - Limit value (dBuV)
3. Correction Factor(dB) = Insertion loss(dB) + Cable loss(dB)
4. The other emission levels were very low against the limit.
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