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A& EH(Y 2) TCAM: Telematics and Connectivity Antenna Module
Y Continental Automotive GmbH
o Siemensstrasse 12, 93055 Regensburg, Germany
W RF Continental Automotive GmbH
FRPFIETER DC 12V(Power by Battery)
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1.1.

AAFR
FiRlP R TR

Continental Automotive GmbH

B hh Siemensstrasse 12, 93055 Regensburg, Germany

EE Continental Automotive GmbH

A& bR TCAM: Telematics and Connectivity Antenna Module

A &A% TCAM1RW?2

A 4 ] 2402-2480MHz

1 EAE V5.0:% 40 i

Rk V5.0: GFSK(1Mbps) ~ GFSK(2Mbps)

* AR 5 3D Antenna

WA E Refer to the table “Antenna List”

#EE P Auto

Antenna List

No.|Manufacturer Part No. Antenna Type Peak Gain
1 |Continental BLE-TCAM1EU2-E4.4 |3D Antenna (PCB) 3.3 dBi for 2.4GHz

%6 F % 48F
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1.2. KEFHRERP
1. FpIEE RERP

<1> {#Fp|$ TCAM: Telematics and Connectivity Antenna Module > & z 7 Bluetooth 5.0 =

Wian # i » #- 3% £ 5 Bluetooth 5.0 shiplz#dr 2 5 B < & 5 3D Antenna > & $% 2.4GHz & §*

Ao I GFSK 2% > Nk @ > 45 001939 5 BIFMEE - B S - TPL pREL

¢ oo

ARG GE U BEHAREECIRE ORI FRIEY FH)REERFRE 2 H RS

BT A 13 F o

(1) 3 5880 & 2 0 1
<I> FREE R4
<2> FRIKE B # % 24GHz H fUAAE S o I GFSK A %2 Stk BiEagl o ¥
H x5 % 3D Antenna -

<3> #7547 : Bluetooth5.0 -

<4> L k3 bF3 TEAR 5§ ) 2402-2480MHz -

<B5> 240 B (PRI o 1 (FHEEE L
Channel Frequency Channel Frequency Channel Frequency Channel Frequency
Channel 00: 2402 MHz Channel 01: 2404 MHz Channel 02: 2406 MHz Channel 03: 2408 MHz
Channel 04; 2410 MHz Channel 05: 2412 MHz Channel 06: 2414 MHz Channel 07: 2416 MHz
Channel 08: 2418 MHz Channel 09: 2420 MHz Channel 10: 2422 MHz Channel 11: 2424 MHz
Channel 12: 2426 MHz Channel 13: 2428 MHz Channel 14: 2430 MHz Channel 15: 2432 MHz
Channel 16: 2434 MHz Channel 17: 2436 MHz Channel 18: 2438 MHz Channel 19: 2440 MHz
Channel 20: 2442 MHz Channel 21: 2444 MHz Channel 22: 2446 MHz Channel 23: 2448 MHz
Channel 24: 2450 MHz Channel 25: 2452 MHz Channel 26: 2454 MHz Channel 27: 2456 MHz
Channel 28: 2458 MHz Channel 29: 2460 MHz Channel 30: 2462 MHz Channel 31: 2464 MHz
Channel 32: 2466 MHz Channel 33: 2468 MHz Channel 34: 2470 MHz Channel 35: 2472 MHz
Channel 36: 2474 MHz Channel 37: 2476 MHz Channel 38: 2478 MHz Channel 39: 2480 MHz

<6> Pl:E#c 48 © SmartRF Studio 7 VV4.0.00158.0 -

Parameters of test software setting

Frequency 2402MHz 2440MHz 2480MHz
BLE (1Mbps) 5 4 4
BLE (2Mbps) 5 5 5

<T> Mgt gk 3 LR p B R IRd S S e

<8> %> I HEGFSK A ¥ -

<9> jpl:* % & : DC 12V(Power by Battery) -

2. FRIEE R R IEE
FRIER R B HFRIE

PIRAECS Mode 1: ¥ %+ %E-1Mbps
Mode 2: # & % -2Mbps
Mode 3: 31z E-2Mbps

¥ TR 48F
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1.3. ASLBREFL KR

GRl s RIRE  H R R R 2 4T A

Product Manufacturer Model No. Serial No. Power Cord
1 |Notebook PC  |HP HP EliteBook 850 G6 5CG03053YG |N/A

2 |Test Fixture TEXAS INSTRUMENTS |SMARTRFO6EBK N/A N/A

Signal Cable Type |Manufacturer Model No. Signal cable Description

A |USB Cable TEXAS INSTRUMENTS |USB Cable-01 Shielded, 1.5m

B |Signal Cable Continental Test-01 Non-shielded, 0.15m

1.4. PR |

MNotebook PC

| A

(1

Test Fixture

(2)
|

B
|

EUT

1.5. Pl % BRI ITRA

PlEpe R 4ot B 14 o5
& 9 #7258 SmartRF Studio 7 V4.0.00158.0 #7415 5
I BEIUEL G OAE A 6

¥R B E e B AR

slwn| e
)

% 8F £ 48F
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% 21B0355R-RFTWBLEVO1-A

RIFBERERBRHFITR
WREHFARR
BB FIRBE
Performed Item Items Required Actual
] o Temperature (°C) 10~40 °C 24.7 °C
Radiated Emission —
Humidity (%RH) 10~90 % 69.3 %
) Temperature (°C) 10~40 °C 22.0 °C
Conductive —
Humidity (%RH) 10~90 % 55.0 %
M 2 @;ﬁ;ﬁz%\ £¢ WwE
BRgRFAE MBI R G R R T EIRIA
ARNEPY  -FRzZEL - Legp
WHEIRPREF - FRLEL VLo pAei-opF-tomtonLlop
AT RIGRAE R M P B (3 174F & 9kHz to 325GHzZ)
T S EL : 3023
IR % E o A I R
Pk E R %ﬂ‘b'r*ﬂi“?ﬂ% E%ﬁfﬁsﬂﬁi
BIER KR EE A PFP S LR EL - B265
T B +886-3-275-7255
B E A +866-3-327-8031
T IR 4 info.tw@dekra.com
AN L3 http://www.dekra.com.tw
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2.2. BIFRAP o
For Conducted measurements /SH2
Equipment Manufacturer Model No. Serial No. Cal. Date Due. Date
X |Spectrum Analyzer R&S FSV30 103465 2021.01.04 |2022.01.03
X |Power Meter Anritsu ML2496A 1548003 2021.04.08 |2022.04.07
X |Power Sensor Anritsu MAZ2411B 1531024 2021.05.04 |2022.05.03
X |Power Sensor Anritsu MAZ2411B 1531025 2021.05.24 |2022.05.23
Note:
1. All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
For Radiated measurements /966-1
Equipment Manufacturer Model No. Serial No. Cal. Date  |Due. Date
X |Loop Antenna AMETEK HLAG6121 56736 2021.04.14 |2022.04.13
X |Bi-Log Antenna SCHWARZBECK VVULB9168 9168-0675 2021.08.11 |2022.08.10
X |Horn Antenna ETS-Lindgren 3117 00203761 2020.11.23 |2021.11.22
X |Horn Antenna Com-Power AH-1840 101087 2021.06.16 |2022.06.15
X |Pre-Amplifier EMCI EMC001330 980254 2021.01.20 (2022.01.19
X |Pre-Amplifier EMCI EMCO051835SE 980312 2021.02.24 (2022.02.23
X |Pre-Amplifier EMCI EMCO05820SE 980362 2021.08.24 (2022.08.23
X |Pre-Amplifier EMCI EMC184045SE 980369 2021.04.27 (2022.04.26
X [|Filter MICRO TRONICS |BRM50702 G251 2021.09.16 (2022.09.15
Filter MICRO TRONICS |BRM50716 G188 2021.09.16 (2022.09.15
X |EMI Test Receiver |R&S ESR 102792 2021.12.15 |2022.12.14
X |Spectrum Analyzer |R&S FSV3044 101113 2021.02.04 (2022.02.03
X |Mircoflex Cable HUBER SUHNER |SUCOFLEX 102 |MY3380/2 2021.08.30 |2022.08.29
Coaxial Cable SGH,EMCI,SUHNER|HAS800,SGH18, HY2108-003C|2021.03.03 |2022.03.02
X SUCOFLEX106,
EMC106
Note:
1. All equipments are calibrated every one year.
2.  The test instruments marked with “X” are used to measure the final test results.
3. Test Software version : AUDIX e3 V9.

%10 % 48 F
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2.3. 2R F EETR

PFET R C 1 DEKRA N 8~ B {77 3B & A ff L eni® BRIBT &7 870 F it o
FROWHET TP ARANER I TR Kk=2DFFFF R NG B LR N5 95% -
HEBRG I RETEDG R TREDE R DERIFRUR > A R R )

MERNET > B AT T RRIGE PRI RS AP SRR -

Test item Uncertainty
Ry BET R RGR +3.42 dB
SR iRl +0.91 dB
’ Under 1GHz Above 1GHz
15 5+ RF
+4.06 dB +3.73dB
R 2. RE 3 6 +2.53 dB
Under 1GHz Above 1GHz
A S gl b2 = R 100 F AR Res
+4.06 dB +3.73dB
W AR R +682.83 Hz
EX +2.53 dB
Duty Cycle +2.31 ms

¥ 117 £ 487
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3. T Rh BT PR
31 #* R

EER S N RS Eﬂﬁgg%ﬂizﬁ%%i”‘ £33 850D T 5T R Kk
SOF R 0 B @ T RRAES A 150 kHZ~30 F § 4% (MHz)2 547 T
- TR B R BT L rs 2 G O/P'Jﬂ P s
#(Q)2 T RAILIAE
MR ] i S e

B(ET iR+ =
3§ 50 #& % FI(UH)% 50 ®
»g.s}tn&f;(Line Impedance Stabilization Network ; LISN) - #7 & & # re

Frequency #f & § [#] B %4 E(dBuVv)
MHz i @ s
0.15 - 0.50 66-56:) 56-46:)
0.50-5.0 56 46
5.0-30 60 50

SIS e S
32, Rt

FRFEE 80 a2 LML G (%T A EE ) BFRP 2

B R IRARES
T ORI FLe i B (LISN) » fe pF iR4F F R4 T LISN §E 80 o 4 » ¥ T R 5 430> 2 30

A0 2R 2 ANFAPFPEITIRAY L oA AT F IR AET R FFRF VR R
- X ER o RRRES% 2 RIE R 0.15MHz - 30MHz » #7& Rl 2 f B
(Quasi-Peak Value) 2 - 3518 (Average Value) -

33. REFHEM

L aR A
N T

—’-Pb"~

IR

Hrog Fefe i 2 f2 474 B 5 10kHz -

BIE A e \
i 40cm

[2dRuV/] ERIELIE
ooo
- Onnn
N

/ ///////< /7
S TG

Note: G4~ Rl E > T RHETF EPFHREEHEERT 2 L 2 > TR P - BRRRIEE 2 PR ey -

%12 F % 48 F
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3.4. TIRABERFRE R

FIEUT i * T4 » s RIEIE P 7 (el o
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4, ﬁg?l I 5
41  #*HRE

g R RSl B R € M K eI B AR 2 % 4.10.1.2 & > $k 73 2400-2483.5 ¢

#(MHZ)2. % 5 @& % 75 1 B A7 iF 20 B4 % 5o Bic 2 8 BLA % 527 5725-5850 -¥ 4% (MHz)

24T M ks D TR (W)(B )T e

BRI GEE R 6 O B AR 2 § 41013 & 0 7 30 AT N B

(EpE o 8 g a3 M2 e [ K AZHE 6ABI > itz 2 dB e U ROE B T o

SN I Aﬂ!'ﬂrfmh(:i)j’% EpF > R ET 5'”’3‘1171‘ :

He 175+ 2400-2483.5 ¢ %(MHz)?{ v Hog bR A2 2 e [ A2 6dBI 0 Bt A2 3dB tE

% 1dB 2 “‘fztlﬁvﬁg,]”"ﬂ o

3 (722 5725-5850 v ##(MHz) % » 4 3t % 32 = v 43 5 Agi 60Bi~ 7 § % 10 iy ot

j: o

P B R GVBREFERE TR Y 5L i’»?» & #i ®FBEYT S BE2 MM 2w B R FEAR
TR EDS L5 - B %Wﬂ%afﬁﬁﬁﬂgii? GEEE - F
FRFEF T OEAERE R AR *“W&U“ CERETEEZ R OT O RS R Y AP R e 7

PR LN L R FR R R F

A

T

4.2. R

FRl 2o X MR % 2 B E B3 Power Meter RF ﬁi%] » =4 iB] Maximum peak
conducted output power > % & ;B] Maximum conducted (average) output power p#:#-i¢ * Power
Meter i gate =4 it °

4.3, RIFEIE W

EUT RF Cable Power
Eﬂ Meter
SMA
Connecter

% 14F % 48F
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44, HERHIAHFRELS

CRIERS

TCAM: Telematics and Connectivity Antenna Module

# #4315 1 TCAMIRW?2 RlsE R B tHEENSF
Bl 4 i CHO00, CH19, CH39 Bl W 5% Mode 1 # & ®-1Mbps
Bl p #H 110117 16 p i B = S
Channel No. Frequency Measurement Required Limit Result
(MHz) (dBm)
00 2402 4.00 1Watt= 30 dBm Pass
19 2440 3.18 1Watt= 30 dBm Pass
39 2480 1.25 1Watt= 30 dBm Pass

%15 F % 48 F
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SRR

TCAM: Telematics and Connectivity Antenna Module

#pl 4 4 8L © TCAMIRW2 B B S RERISE
Bl A4 i CHO00, CH19, CH39 BOF OB Y D Mode 2: % 5 E-2Mbps
Bl @ p H 110# 117 16 p % el ® o 1
Channel No. Frequency Measurement Required Limit Result
(MHz) (dBm)
00 2402 2.94 1Watt= 30 dBm Pass
19 2440 4.17 1Wiatt= 30 dBm Pass
39 2480 2.23 1Wiatt= 30 dBm Pass
G D ORI PASS

%16 F % 48 F
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5.
5.1.

e
I

5.2.

T2 B8R
{rRE

FHE T BHL R € M I B R PR 2L F 41013 & 0 F At 2B 5 gt gk
EpF s FHFH IR > o K F kﬁ&BP%%%&j’dB%iﬂ%ﬁ%m%*ﬂ 0
Yot A E N BEBE R TERF > R E T AR -
ﬁﬁ%ﬁ%&%%Bwﬁmmnﬁ’E%%%ﬁi*@ﬁﬁiﬁﬁwﬁ’@*iﬁﬁwB%
M 1dB 2. i@ ﬁg‘] A X oo

F (€3¢ 5725-5850 ¢ #x(MHz) ¢ » 31 4 5F % 82 = & 434 £ A28 6dBi - 7 F % 118 By 1+
350
ﬁiﬁ%%%ﬁﬁ@%%ﬁ,jlé%%¥%%§@iﬁﬁ\iéﬁf@¥U5%%W%
FRzERZEDS EFM - BHABEARLFHTTRLETE IRAH LD
*%i*%ﬁﬁmﬁiﬁiﬁwﬁﬂai‘%ﬁéaﬁw’%%wwa%*iwﬁﬁé3
PRLNE R AR ERE R T

ZHBFE A BIHEL R § W IR B PR H 41014 R L A RMLARKT X
3.2 T2 -

S &3

$* TCAM: Telematics and Connectivity Antenna Module # = %t 5 > ¥ %5 3 & 3D Antenna
(e = SRAE

Antenna List

No.|Manufacturer Part No. Antenna Type Peak Gain

1 |Continental BLE-TCAM1EUZ2-E4.4|3D Antenna (PCB) 3.3 dBi for 2.4GHz

TR B R LSS

PASS

% 17TF % 48F
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6. ﬁ‘&]’l&/? v-é‘
6.1. @*EE

RIHRFL A GHEE R § S F P B AR L ¥ 41015 &k v A PR 2 E L
100 + #% (KHZ) N - 5 8 B 57 A 4 chibpif 4 SAp ot ie * g Y @ z,ﬁer“r;ﬁ,ﬁ'—t\lOO—f‘
# (KHZ) ] chsdaf o 2 > %% 20 2 B (AB) » 4 S 0 S & 45 54 I8 o %> 305 35
SRR FHF o B E Y 36 &L R -

EHRRTIL R BHHL | § S FIPE B PR 2 B 36 & M F IR EH o f AR
ERETFORERLE O LATHRATERLET AL NE > THA B2 FHY I AL
AE SRR o PR E R MRt 2 P G o

g1
Ao

B F () TR (k]2 7)) PIEE(2 )
0.009 - 0.490( % ) 2400/f(kHz) 300
0.490(# )~1.705(%) 24000/f(kHz) 30
1.705(% 5)-30 (% %) 30 30
30 (5)-88(%) 100 3
88 (7 3)-216 (%) 150 3
216 (# 5 )-960 (%) 200 3
960 (# 5 )14} 500 3

b A2 T HRAE M F A 9-90kHz + A (kHz) ~ 110-490 + #*(kHz)2 2 1000 ¢ & (MHz)
st HERITHEHRAFTLZAE P ERPE % 6152 &2 R E ) H s AE 2w
11 CISPR #% g (quasi-peak) it Bl & 5 2 b & g R 2 JERRPIE A H £ 5 65 &2
LFLR’miﬁvk’i’i}xﬁfx\*‘/?’tﬁ‘ﬂ#l?]/?ﬁb ¥ 614 &z o

% 18 F % 48 F
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6.2.

B E

FiRly B30 % 80 o 4 (RIsE ] M3t 1GHz)& % 150 = 4 (R84~ B % * 1GHz)2 EL
o (FFAASENE ) L6 ¥ 360 B BRI A REIEFRF 3MEERE > AT 1
A REFERE UBERFRF LA CEHTHFRRE BRI IAT I TE LB L
T B- =% o

FRPrRAT FFHRETER -

RBW and VBW Parameter setting:

According to KDB 558074 Peak power measurement procedure
RBW = as specified in Table 1.

VBW >3 x RBW.
Table 1 —RBW as a function of frequency
Frequency RBW
9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz

According to KDB 558074 Average power measurement procedure
RBW = 1MHz.

VBW = 10Hz, when duty cycle > 98 %
VBW > 1/T, when duty cycle < 98 %
(T refers to the minimum transmission duration over which the transmitter is on and is

transmitting at its maximum power control level for the tested mode of operation.)

2.4GHz band Duty Cycle T UT VBW
(%) (ms) (Hz) (Hz)

BLE (1Mbps) 100.00 10.0000 100 10

BLE (2Mbps) 100.00 10.0000 100 10

Note: Duty Cycle Refer to Section 11.

% 19F % 48 F
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Under 1GHz Test Setup

e« [ =204 |
=~ 3m =I
| 1
i L]
SE L

FHAE R R
MERTIUALL 4
AR

XA BR R

F Rl & /
¥ P2 BGEEHR L 3
) .
y O
% Bl

Above 1GHz Test Setup J l

le ™ am | J

I m g

RF st 8
< 5%

EAR N H R MR
MFAEATMELT A
DR FFE

FRl A gl R
7 J 2 Bppdp s 3
B, AAAAAAAAAAAAA m—
=
% e | 7R
ek E
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6.4. IR ERIBEF

site :966-1 site :966-1
Condition :3m ,HORIZONTAL Condition :3m  ,VERTICAL
Mode :TX_blelm_2402MHz Hode :TX_bleln_2402MHz
TEST BY  :Johnny TEST BY  :Johnny
J1gLeve (@Buvm) Date: 2021-11-25 oLl @BV Date: 2021-11:25
96.3] 96.3|
825| 82.5|
FCC_15.247_PK FCC_15.247_PK
68.8 68.8
550 . FCC_15.247_AV 5501 FCC_15.247_AV
41.3] 41.3|
27.5| 27.5|
138 138
1000 5800. 10600. 15400 20200. 25000 1000 5800. 10600, 15400 20200. 25000
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit over Read  Factor  Remark No. Frequency  Level  Limit over Read  Factor  Remark
Line  Limit  Level Line  Limit  Level
MHz dBuV/m  dBuV/m a8 dBuv d8 Mz dBuVfm  dBuV/m a8 dBuv d8
1 4sed.000  48.02  74.00  -25.98  SL.SL  -3.49  Peak 1 4804.000  50.78  74.00  -23.22  54.26  -3.48  Peak
Mote: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna- Factor + Cable Loss - Preamp Factor 2. Factor = Antenna- Factor + (able Loss - Preamp Factor
3. Over Limit = Level - Linit Line 3. Over Limit = Level - Linit Line
Site :966-1 site :966-1
Condition :3m  ,HORIZONTAL Condition :3m  ,VERTICAL
Mode :TX_blelm 2448MHz Mode :TX blelm 2440MHz
TEST BY  :Johnny TEST BY  :Johnny
yagLevel (@Buvim) Date: 20211125 1oLevel (@BuVim) Date: 20211125
96.3 96.3
825| 82.5|
FCC_15.247_PK FCC_15.247_PK
68.8] 68.8| 3
550 FCC_15.247_AV. 550 FCC_15.247 AV
4.3 41.3)
27.5| 27.5|
13.8] 13.8|
1000 5800. 10600. 15400. 20200. 25000 1000 5800. 10600. 15400. 20200. 25000
Frequency (MHz) Frequency (MHz)
No. Frequency Level  Limit Over Read  Factor  Remark No. Frequency  Level  Limit Over Read  Factor  Remark
line  Limit  Level Line  Limit  Level
MHz dBuV/m  dBuV/m a8 dBuv a8 dBuV/m  dBUV/m a8 dBuv a8
1 7328.080  52.44 5480  -1.56  51.84 .60  Average 1 732.080  52.68 54.80  -1.32  52.04 8.64  Average
2 7326.080  59.44 74.80  -14.56  58.84 0.60  Peak 2 7320.880  62.59 74.88  -11.41  61.95 8.64  Peak
Note: Note:
1. Level - Read Level + Factor 1. Level - Read Level + Factor
2. Factor = Antenna- Factor + Cable Loss - Preamp Factor 2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line




3F 2 %% 21B0355R-RFTWBLEVO1-A

site 1966-1 Site :966-1
Condition :3m ,HORTZONTAL Condition :3m ,VERTICAL
Mode :TX_blelm_2480MHz Mode :TX_blelm_2488MHz
TEST BY  :Johnny TEST BY  :Johnny
roLevel @BuVIm) Date: 2021-1-25 JroLevel GBuVim) Date: 2021-11-25
96.3 6.3
825 2.5
FCC_15.247 PK FCC_15.247 PK
68.8 68.8
2
550 FCC_15.247_AV. 550 FCC_15.247_AV.
a3 413
275 275
138 138
1000 5800. 10600. 15400. 20200. 25000 1000 5800 10600, 15400. 20200 25000
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark No. Frequency  Llevel  Limit Over Read  Factor  Remark
Line Limit Level Line Limit Level
MHz dBuV/m dBuV/m MHz dBuV/m dBuV/m dB dBuV dB
1 7440.000 52.11 54.00 -1.89 51.41 0.7e Average 1 7440.000 53.62 54.e0 -8.38 53.02 0.60 Average
2 7440.000 60.11 74.00 -13.89 59.41 9.7¢ Peak 2 7440.000 63.35 74.00 -10.65 62.75 0.60 Peak
Note: lNote:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna- Factor + Cable Loss - Preamp Factor 2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line
Site 1966-1 Site 1966-1
Condition :3m ,HORIZONTAL Condition :3m »VERTICAL
Mode :TX_ble2m_2402MHz Mode :TX_ble2m_2402MHz
TEST BY  :Bob Chiu TEST BY  :Bob Chiu
Jrolevel @Buvim) Date: 2021-11-18 11gLevel @Buvim) Date: 2021-11-18
96.3 96.3
825 825
FCC_15.247_PK FCC_15.247_PK
68.8 68.9
55.0 FCC_15.247_AV. 550 FCC_15.247 AV
3
13 413
275 275
138 139
1000 5800. 0600, 15400, 20200. 25000 1000 5800. 0600, 15400 20200, 25000
Frequency (MHz) Frequency (MHz)
Mo. Frequency  Level  Limit Over Read  Factor  Remark No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB MHz dBuV/m dBuV/m dB dBuV dB
1 4304.000 46.75  74.00  -27.25 58.22 -3.47  Peak 1 4304.000 52.24  74.08  -21.76 55.71 -3.47  Peak
Note: lNote:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna- Factor + Cable Loss - Preamp Factor 2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line




3F 2 %% 21B0355R-RFTWBLEVO1-A

site 1966-1 Site :966-1
Condition :3m ,HORTZONTAL Condition :3m ,VERTICAL
Mode :TX_ble2m_2440MHz Mode :TX_ble2m_2440MHz
TEST BY  :Bob Chiu TEST BY  :Bob Chiu
roLevel @BuVIm) Date: 20211118 JroLevel GBuVim) Date: 2021-11-18
96.3 6.3
825 2.5
FCC_15.247 PK FCC_15.247 PK
68.8 68.8
550 FCC_15.247_AV. 550 FCC_15.247_AV.
a3 413
275 275
138 138
1000 5800. 10600. 15400. 20200. 25000 1000 5800 10600, 15400. 20200 25000
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark No. Frequency  Llevel  Limit Over Read  Factor  Remark
Line Limit Level Line Limit Level
MHz dBuV/m dBuV/m MHz dBuV/m dBuV/m dB dBuV dB
1 7320.000 50.83 54.00 -3.17 50.19 0.64 Average 1 7320.000 53.83 54.e0 -8.17 53.19 0.64 Average
2 7320.000 60.79 74.00 -13.21 60.14 9.65 Peak 2 7320.000 63.40 74.00 -10.60 62.75 0.65 Peak
Note: lNote:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna- Factor + Cable Loss - Preamp Factor 2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line
Site 1966-1 Site 1966-1
Condition :3m ,HORIZONTAL Condition :3m »VERTICAL
Mode :TX_ble2m_2480MHz Mode :TX_ble2m_2480MHz
TEST BY  :Bob Chiu TEST BY  :Bob Chiu
Jrolevel @Buvim) Date: 2021-11-18 11gLevel @Buvim) Date: 2021-11-18
96.3 96.3
825 825
FCC_15.247_PK FCC_15.247_PK
68.8 68.9
P 2
55.0 FCC_15.247_AV. 550 FCC_15.247 AV
13 413
275 275
138 139
1000 5800. 0600, 15400, 20200. 25000 1000 5800. 0600, 15400 20200, 25000
Frequency (MHz) Frequency (MHz)
Mo. Frequency  Level  Limit Over Read  Factor  Remark No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB MHz dBuV/m dBuV/m dB dBuV dB
1 7448.000 44.53  54.00 -9.41 43.99 0.60  Average 1 7440.000 53.41  54.00 -0.59 52.81 0.60  Average
2 7448.000 60.49  74.60  -13.51 59.39 0.60  Peak 2 7440.000 63.43  74.00 62.83 0.60  Peak
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor

2. Factor = Antenna- Factor + Cable Loss - Preamp Factor 2. Factor =

Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit

Level - Limit Line 3. Over Limit = Level - Limit Line

% 23 £ 48 F
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n%e: 21BO355R-RFTWBLEV01-A

Site 1966-1
Condition :3m ,HORIZONTAL
Mode :RX_ble2m_244@MHz

TEST BY  :Bob Chiu

o Level (dBuvim) Date: 2021-11-18

FCC_15.247_PK

550 FCC_15.247_AV.

1000 5800. 1061 20200, 25000

00, 15400,
Frequency (MHz)
No. Frequency  Level Limit Over Read Factor  Remark

Line Limit Level

MHz dBuV/m dBuV/m

1 4880.000 42.93 74.00 -31.07 46.31 -3.38 Peak

Note:

1. Level = Read Level + Factor

2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

Site 1966-1
Condition :3m  ,VERTICAL
Mode :RX_ble2n_2440MHz

TEST BY  :Bob Chiu

1 pLevel (dBuVim) Date: 2021-1118

1

96.3

825

FCC_15.247_PK

68.8

5520 FCC_15.247_AV

413 1

275

138

1000 5800. 10600 15400 20200 25000
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB

1 4380.000 41.87 74.00 -32.13 45.25 -3.38 Peak

lNote:

1. Level = Read Level + Factor

2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

Site :966-1
Condition :3m  ,HORIZONTAL
Mode :TX_ble2m_244@MHz

TEST BY  :Bob Chiu

gpLevel (dBuvim) Date: 2021-11-22

700
60.0
FCC|CLASS-B
500
00| —
300 8
5
2 4
P 3
200
100
30 224. a18. 612 806. 1000
Frequency (MHz)
No. Frequency Level Limit Over Read Factor Remark
Line Limit Level
MHz dBuA/m dBuA/m dB dBuA dB
1 152.220 20.76  43.50  -22.74 32.41  -11.65 QP
2 380.170 20.33  46.80  -21.67 33.64 -9.31 QP
3 524.708 23.68 46.80 -22.32 29.80 -6.12 QP
4 616.858 24.34 46.60 -21.66 28.73 -4.39 QP
5 697.368 25.98 46.60 -20.10 28.96 -3.06 QP
6 850.628 28.25 46.60 -17.75 29.57 -1.32 QP
Note:

. Level = Read Level + Factor

. Factor = Antenna Factor + Cable Loss - Preamp Factor

. Over Limit = Level - Limit Line

. The emission under 38MHz was not included since the emission levels are
very low against the limit.

pwe

Site :966-1
Condition :3m  ,VERTICAL
Mode :TX_ble2n_2440MHz

TEST BY  :Bob Chiu

goLevel [dBuvim) Date: 2021-11-22

70.0)
60.0)
FCC CLASS-B
50.0)
00| —
6
30.0) 3 e 5
200 1 2
10.0)
30 224, 418 612 806. 1000
Frequency (MHz)
No. Frequency Level Limit Over Read Factor Remark
Line Limit Level
MHz dBuA/m dBuA/m dB dBuA dB
1 253.920 20.22  46.08  -25.78 32.92 -12.70 QP
2 417.030 20.26  46.08  -25.74 28.79 -8.53 QP
3 539.250 25.89 46.08 -20.91 31.18 -6.01 QP
4 665.350 26.56 46.08 -19.44 30.19 -3.63 QP
5 825.400 27.62 46.00 -18.38 29.21 -1.59 QP
6 931.130 29.17 46.00 -16.83 29.57 -8.40 QP
Note:

1. Level = Read Level + Factor

2. Factor = Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The enmission under 38MHz was not included since the emission levels are
very low against the limit.




3F 2 %% 21B0355R-RFTWBLEVO1-A

site 1966-1 site 1966-1

Condition :3m  ,HORIZONTAL Condition i3m  ,VERTICAL

Mode iRX_ble2m_2440MHz Mode :RX_bledn_2440MH:

TEST BY  :Bob Chiu TEST BY  :Bob Chiu

goLevel (dBuVim) Date: 20211122 goLevel (dBuVim) Date: 20211122
700 700
500 500
FoC/CLASS.B FCC/CLASS.B

50.0} 50.0|

300) 8 30.0) 5 6
5 i 1 4
200 1 £ 3 20.0) 2 3
10.0] 10.0
30 224. 418, 612. B06. 1000 30 224. 418, 612. 806. 1000
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit over Read  Factor  Remark No. Frequency  Llevel  Limit Over Read  Factor  Remark
Line Limit Level Line Limit Level
MHz dBud/m  dBuA/m MHz dBuA/m  dBuA/m B dBuA a8
1 165.860 18.49  43.50  -25.01 30.14  -11.65 QP 1 95.968 21.75 4350 -21.75 38.96  -17.21 QP
2 256.010 19.57 46,60  -26.43 32.28  -12.71 QP 2 165.800 18.85  43.50  -24.65 30.50  -11.65 QP
3 388.900 19.40 46,60  -26.60 28.53 -9.13 QP 3 300.630 18.43  46.00  -27.57 29.60  -11.17 QP
4 625.580 24.88 46,00  -21.12 29.10 422 @ 4 492,690 23.e1  46.00  -22.99 29.71 -6.70 QP
5 784.660 26.34  46.60  -19.66 28.16 -1.82 QP 5 645.950 2739 46.00  -18.61 31.09 -3.70 QP
6 922.400 28.65  46.60  -17.35 29.07 -0.42 QP 6 865.170 27.74  46.80  -18.26 28.96 -1.22 QP
Note: Note:
1. Level - Read Level + Factor 1. Level - Read Level + Factor
2. Factor - Antenna Factor + Cable Loss - Preamp Factor 2. Factor - Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line
4. The emission under 38MHz was not included since the emission levels are 4. The emission under 38MHz was not included since the emission levels are
very low against the limit. very low against the limit.
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7. R s2. RFE @ 85 5
71 #rARR
B R B4R R § St R AR 2 % 41005 & 5 @ % o E 2
Z & 100 *F 4 (KHz)p > 2 S4B 9r 4 4 FubPif st SRR ¥R PR ¢ FERFUFH T2
100 + Ak (KHZ) A chd g 76 5 0 1 75 5 3% 20 dB » 72 547 @ B 2 45 54 3R] B o doi B A
g+ 4.10.1.2(1)(C)2. * & 1% i@ﬁ]ﬂ'x BRI 2R 30dBe gt E S 35 H 4
R 2 Gt s P &% 3682 RT -
7.2. b ) R F S
R F RN BIEL R ¢ 174 IR E@ﬁ:‘,i,ﬁh—%%f UTHEIERIE L B B - B E
T ARE (<) RN Sz RF &5 5
() MEFHAHTRE AT
1 M F s 400 Ko R A ool s g 1“‘—%'4 2d LRl A2 2 BMHEF T % 10
TR Ty R E S AN FRABEREE 2TV R -
2. fRATAE R 5 100KHZz o ARUHE BA /) %?ﬁi%‘r*fﬁﬁ’ o
3. FhEFLIpH AN SEE MR S & T (Max Hold) -
4. BfRseR Ot ER e Szt oo T 2 BB SRR f4p L UHE -
7.3 iRI3HE B

RF Cable

ot 1

SMA
Connecter

T
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3F 2 %% 21B0355R-RFTWBLEVO1-A

7.4.

A E b2 RF 305 SHiplR 2 %
CRIEEE A
ERE A
Rl
Rl P

TCAM: Telematics and Connectivity Antenna Module

TCAM1RW2 Bl OIE P RS B2 RF G S 6
: CH 00 (2402MHz) B @ O ;Y ¢ Mode 1: 3 5+ % -1Mbps
©110# 11" 16 B B o B @

30MHz-25GHz

dBm

-80

Spurious Emission(30MHz-25GHz)

[—— Limitline: -17.46

20 F

Reading Value |
T

10 F

0 3

REW: 100k, VBW: 300k
Sweep Time: Auto 4

10

20 ¥
30 %
40

g0 &

A0 £ 1
60 WMMWMWW

GHz

25

% 27T % 48F
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Fply LA
ER i
B
B E PP

TCAM: Telematics and Connectivity Antenna Module

TCAM1RW?2 Bl T P RHE b2 RF @ bt
: CH 19 (2440MHz) Bl 3% B & @ Mode 1: % S E-1Mbps
110 # 11 7 16 p B om B O#R

30MHz-25GHz

dBm

Spurious Emission(30MHz-25GHz)

[—— Limitline: -16.21

Reading Value |
T

20 F
10

0

REW: 100k, VBW: 300k ]
Sweep Time: Auto 3

A0

20 ¥
30 %
40 %
50 £

g0 &

-80

B I T i e

GHz

25

% 28 £ 48 F
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ERE A
ER Bl R
Bl RO
Bl E P E

TCAM: Telematics and Connectivity Antenna Module

TCAM1RW?2 Bl s L P RHE b2 RF 5 bt
: CH 39 (2480MHz) Bl % K & @ Mode 1: % 5+ E-1Mbps
1110 # 11 % 16 p BoR B @

30MHz-25GHz

dBm

Spurious Emission(30MHz-25GHz)

[—— LimitTine: -18.18

20

Reading Value |
T

10 ¥

0

REW: 100k, VBW: 300k
Sweep Time: Auto B!

10 %
20 ¥

30 £
40 £
50+

g0

-80

0 AP eSS

GHz

25

%29 £ 48 F
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ER R
ERC Bl B
Bl RO
Bl E P E

TCAM: Telematics and Connectivity Antenna Module

TCAM1RW?2 Bl s L P RHE b2 RF 5 bt
: CH 00 (2402MHz) Bl % K & Mode 2; % 5+ E-2Mbps
1110 # 11 % 16 p BoR B @

30MHz-25GHz

dBm

Spurious Emission(30MHz-25GHz)

[—— Limitline:-18.47

20

Reading Value |
T

10 F

0

REW: 100k, VBW: 300k
Sweep Time: Auto 3

A0 X
a0

30 %
40
50 %

TJ0 X

-80

50— AN g

GHz

25

%30 F £ 48 F
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Fply LA
ER i
B
B E PP

TCAM: Telematics and Connectivity Antenna Module

TCAM1RW?2 Bl T P RHE b2 RF @ bt
: CH 19 (2440MHz) Bl 3 B & @ Mode2: % b E-2Mbps
110 # 11 7 16 p B om B O#R

30MHz-25GHz

dBm

-80

Spurious Emission(30MHz-25GHz)

[—— LimitTine: -17.01

Reading Value |
T

20

10

0

REW: 100k, VBW: 300k
Sweep Time: Auto k!

A0 X

20 £
30
40

g0

50 F E
50 I A o NI

GHz

25

%31 % 48F
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ERE A
ER Bl R
Bl RO
Bl E P E

TCAM: Telematics and Connectivity Antenna Module

TCAM1RW?2 Bl s L P RHE b2 RF 5 bt
: CH 39 (2480MHz) Bl % K & Mode 2; % 5+ E-2Mbps
1110 # 11 % 16 p BoR B @

30MHz-25GHz

dBm

-80

[—— LimitTline: -18.86

Spurious Emission(30MHz-25GHz)

Reading Value |
T

10 F

0

REBW: 100k, VBW: 300k | ]
Sweep Time: Auto

a0 X
20 F

a0 &
40 x

g0 &

S0 F ]
-60

GHz

25

R b2 RE B 5 iR S 5

PASS

% 32F % 48F
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8. #FAF SR 2 =R 100 F ARje
8.1  @f*HRE

YRR R B L R g K S B R AR % 41015 & @ Y EA Rt =
%100 + A% (KHZ)p - 3 S48 er A 4 chspip o8 ARt @ YR R Y ¢ F R F TR P S 2
100 + #E(kHz)p ensdag s & 0 3 5 JF % 20dB > 2 S @ 2 5 542 SRR o doiF SHE L A
§ 4.10.1.2(1)(C)2 % @ $ N F RiRIS S K 0 I8 A EH 0B e g F R 35 W H
PR AE S P E S 3.6 LT o

IR FE A BIEL R § N I B PR 5 3.6 ST e R 2 U & R

F iR R R BIEL R g M F R BRI % S ?r’ﬁﬁ"‘—%r]‘ﬁp‘?@ﬁ'a“f%
#32

RFPEFETFRTATE N AT HHA FARET L2 UE > 2 SR I
AR SRR o PMEE e MERBE 2 U E S E
(A ) T %R (HRk/ v) BlEE(2 ®)
0.009 - 0.490( 3 ) 2,400/4F % (+ #) 300
0.490 (# §)-1.705 (%) 24,0004 % (+ #%) 30
1.705(# $)-30(% %) 30 30
30($)-88(%) 100 3
88 (% #)-216 (%) 150 3
216 (% #)-960 (%) 200 3
960 (% )11t 500 3

b ART2 THH A S & 9-90kHZ + #+(kHz) ~ 110-490 + ##(kHz) 2 2 1000 - #%(MH2)
P2 gt HRRITIOERATLAN P AP LY 615282 0 B e e
2 CISPR #% g (quasi-peak) ek BRI E 5 200 b & 73y T BERPIE A B £ 5 65 &2
A A FHE 2 RREFFRAR LY 614 2 0.

% 33F £ 48F



3F 2 %% 21B0355R-RFTWBLEVO1-A

8.2. 2R3

=

RF Conducted Measurement:

FRlp 2 % SURE Y G F 2 FOR T R A 1R RE I s R O A T R TR
#EF 5 100KHZ » ALUHE B4 30245 R A R o

FRly el ¥ Esk T £R

RF Radiated Measurement:

FRIPFEF 150 oo 2 2L e (FRAASENE ) L5 7 360 & ad o e
MEEERY MR AAV AL 420 BFgE > NRRFRF B AEHTERAE -
BT RT R 2 L8 i e L ER- e

BRI Rl FFSRET 2R

RBW and VBW Parameter setting:
According to KDB 558074 Peak power measurement procedure
RBW = as specified in Table 1.
VBW >3 x RBW.
Table 1 —RBW as a function of frequency

Frequency RBW

9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz

According to KDB 558074 Average power measurement procedure

RBW = 1MHz.

VBW = 10Hz, when duty cycle > 98 %

VBW > 1/T, when duty cycle < 98 %

(T refers to the minimum transmission duration over which the transmitter is on and is

transmitting at its maximum power control level for the tested mode of operation.)

2.4GHz band Duty Cycle T UT VBW
(%) (ms) (Hz) (Hz)

BLE (1Mbps) 100.00 10.0000 100 10

BLE (2Mbps) 100.00 10.0000 100 10

Note: Duty Cycle Refer to Section 11

%34 F £ 48F
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83.  RIFFHW

RF Conducted Measurement:

RF Cable W A 14 G
EUT T ek A 1T IR
SMA
Connecter
RF Radiated Measurement:
le ™ am | |
I 1
RF sl
¥ &
EHAE R M
MERATIIALL 4
3
eIk R gk R
J Y2 B EEHS 3
oen s A AAAAAAAAAAAAAA

Ml | TR

[ 1 z

Note: & * #7 3§ Bl +h 2. iz & 100 + A 3e3n » @ * g 54> V€ - 6dB#E # 12 * 1IMHz i < 100kHz
77 PASS >t it 2 bl i) -

%35 F %48 F
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8.4. i AE S Rt 2 iE R 100 F AR R

)
§=

site :966-1 site :966-1
Condition :3m ,Horizontal Condition :3m ,Horizontal
Mode :TX_blelm_2402MHz Hode :TX_bleln_2402MHz
TEST BY  :Bob Chiu TEST BY  :Bob Chiu
4ppLeve aBavm) Date: 2021-11-18 I Date: 2021-11-18
113.8] 113.8|
o5 975
2 3
813 813 FCC_15247_PK
65.0} 65.0|
FCC_15.247_AV.
1838 8.8 1 S
325 1 325
163 163
2310 2350 2390 2430. 2470 2510 2310 2350 2390 2430 2470, 2510
Frequency (MHz) Freauency (MHz)
No. Frequency  Level  Limit over Read  Factor  Remark No. Frequency  Level  Limit over Read  Factor  Remark
Line Limit Level Line  Limit Level
Mz dBuV/m  dBuV/m a8 dBuv 8 Mz dBuV/m  dBuV/m a8 dBuv dB
1 2342.660  32.98  54.60  -21.02  22.23  10.75  Average 1 2359.800  47.27  74.00 36.51  10.76  Peak
2 2402.000  87.69 ------  ---oo- 76.96  10.73  Average 2 2400.000  60.59 ------ 49.87  10.72  Peak
3 2401.880  88.35 ------  -—ooo- 77.62 1673 Peak
Mote:

1. Level = Read Level #+ Factor

2. Factor = Antenna- Factor + Cable Loss - Preamp Factor 1. Level = Read Level + Factor
3. Over Limit = Level - Limit Line =

2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

Note:

Site 1966-1 Site 1966-1
Condition :3m , VERTICAL Condition :3m »VERTICAL
Mode :TX_blelm_2402MHz Mode :TX_blelm_2482MHz
TEST BY  :Bob Chiu TEST BY  :Bob Chiu
13oLevel dBuvim) Date: 2021-11-18 |splevel (@BuVim) Date: 2021-11-18
138 134
7.5 7.5
2 3
813 2 -3 P FCC_15.247_PK
650 65.0
FCC_15.247_AV.
48.8 48.8) 1 A i
325 1 325
163 163
2310 2350. 2390, 2430, 2470, 2510 2310 2350. 2390, 2430. 2410, 2510
Frequency (MHz) Frequency (MHz)
Mo. Frequency  Level  Limit Over Read  Factor  Remark No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level Line Limit Level
MHz dBuV/m dBuV/m dBuV dB dBuV/m dBuV/m dB dBuV dB
1 2353.400 32.99  54.60  -21.01 22.23 10.76  Average 1 2350.800 46.66  74.00  -27.34 35.89 18.77  Peak
2 2402.000 7786  —oooem ooe- 67.13 10.73  Average 2 2400.000 51.28 - 49.56 10.72  Peak
3 2402.200 78.77 - 68.04 16.73  Peak
Note:
1. Level = Read Level + Factor Note:
2. Factor = Antenna- Factor + Cable Loss - Preamp Factor

1. Level = Read Level + Factor
3. Over Limit = Level - Limit Line 2. Factor = Antenna- Factor #+ Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line
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Y% 21B0355R-RFTWBLEV01-A

site :1966-1
Condition :3m ,Horizontal
Mode :TX_blelm_2480MHz

TEST BY  :Bob Chiu

Level (dBuVim)

Date: 2021-11-18

1
113.8]
97.5|
s
81.3|
65.0}
1C_15.247_AV.
48.8]
325
16.3|
2310 2350. 2390. 2430. 2470 2510
Frequency (MHz)
No. Frequency Level Limit Over Read Factor Remark
Line Limit Level
MHz dBuV/m  dBuV/m BV a8
1 2480.000 86.98 —----- oo 75.68 11,22 Average
2 2483.600 34,11 54.80  -19.89 22.86 11.25  Average

Note:

1. Level = Read Level #+ Factor

2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

Site 1966-1
Condition :3m ,Horizontal
Mode :TX_blelm_2488MHz

TEST BY  :Bob Chiu

Level (dBuVim) Date: 2021-1118

2310 2350. 2390. 2430. 2470, 2510
Frequency (MHz)

No. Frequency  Llevel  Limit Over Read Factor  Remark
Line Limit Level

MHz dBuV/m dBuV/m dB dBuV dB
1 2479.800 87.61 ------ 76.39 11.22 Peak
2 2483.600 47.83 74.00 -26.17 36.58 11.25 Peak

Note:

1. Level = Read Level + Factor

2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

Site 1966-1
Condition :3m ,Vertical
Mode :TX_blelm_2480MHz

TEST BY  :Bob Chiu

Level (dBuVim)

Date: 2021-11-18

Site 1966-1
Condition :3m sVertical
Mode :TX_blelm_2488MHz

TEST BY  :Bob Chiu

5 13 Level (dBuVim) Date: 20211118

113.8] 113.8|

975 1 o7.5| 1

813 @13 _15.247_PK

654 65.0

_15.247_AV.

488 48.8) = A

325| 32.5|

163 3

2310 2350, 2300, 2430, 2470, 2510 2310 2350, 2390, 2430, 2470, 2510
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit over Read  Factor  Remark No. Frequency  Level  Limit over Read  Factor  Remark
Line Limit Level Line  Limit Level
MHz dBuV/m  dBuV/m a8 dBuv d8 Mz dBuV/m  dBuV/m a8 dBuv d8

1 2488.080  92.54 ---o-o- oo 81.32  11.22  Average 1 2479.880  93.27 ----o- —oooo- 82.65 1122  Peak

2 2508.080  36.07 41793 24.68  11.39  Average 2 2483.680  47.24  74.80  -26.76  35.99  11.25  Peak
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna- Factor + Cable Loss - Preamp Factor 2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit - Level - Limit Line 3. Over Limit - Level - Limit Line

4
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4]

n%e: 21BO355R-RFTWBLEV01-A

site
Conditi
Mode
TEST BY

1966-1

on :3m ,Horizontal
:TX_ble2m_2462MHz
:Bob Chiu

Level (dBuVim)

Date: 2021-11-18

FCC_15.247_AV

2310

No.  Frequency

1 2342.608
2 2402.000

Note:

2350.

Level Limit Over
Line Limit

dBuV/m dBuV/m

32,98  54.80  -21.02
88.23  —---o- oo

1. Level = Read Level #+ Factor

2. Factor = Antenna- Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

2390. 2430.
Frequency (MHz)

Read

Level

22.23
77.50@

2470

Factor

10.75
10.73

2510

Remark

Average
Average

Site 1966-1

Condition :3m ,Horizontal
Mode :TX_ble2m_2402MHz
TEST BY  :Bob Chiu

Level (dBuVim) Date: 2021-1118

13
138
97.5 3
813 FCC_15.24
65.0)
8.8 1
32.5
163
2310 2350 2300, 2430, 2470, 2510
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB
1 2380.800 47.66 74.00 -26.34 36.93 18.73 Peak
2 2400.000 71.52 - 60.80 1e.72 Peak
3 2401.400 90.03 79.30 10.73  Peak
Note:

1. Level = Read Level + Factor
2. Factor = Antenna- Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line

Site 1966-1

Condition :3m ,Vertical
Mode :TX_ble2m_2482MHz
TEST BY  :Bob Chiu

430tevel [Buvim)

Date: 2021-11-18

Site 1966-1

Condition :3m sVertical
Mode :TX_ble2m_2482MHz
TEST BY  :Bob Chiu

Level (dBuVim) Date: 2021-11-18

13

138 135

7.5 2 7.5 2

813 1.3 FCC_15.247_PK

65.0 65.0)

FCC_15.247_AV

4838 488 1

325| ! 325

163 3]

2310 2350, 2390, 2430, 2470, 2510 2310 2350, 2300, 2430, 2470, 2510
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark No. Frequency  level  Limit Over Read  Factor  Remark
Line Limit Level Line Limit Level
MHz dBuV/m dB dBuV dB MHz dBuV/m dBuV/m dB dBuV dB
1 2390.000 33.02 -20.98 22.29 10.73  Average 1 2349.400 47.97  74.00 37.20 10.77  Peak
2 2402.000 94.48  —eom oo 83.71 10.73  Average 2 2400.600 77.63 - 66.91 10.72  Peak
3 2401.400 96.26 - 85.53 10.73  Peak
Note:
1. Level = Read Level + Factor Note:
2. Factor = Antenna- Factor + Cable Loss - Preamp Factor 1. Level = Read Level + Factor
3. Over Limit = Level - Limit Line 2. Factor = Antenna- Factor #+ Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line
SA

3B F £ 48 F




3F 2 %% 21B0355R-RFTWBLEVO1-A

site :1966-1

Site 1966-1
Condition :3m ,Horizontal Condition :3m ,Horizontal
Mode :TX_ble2m_2480MHz Mode :TX_ble2m_2488MHz

TEST BY  :Bob Chiu TEST BY  :Bob Chiu

130Level @BuVim) Date: 2021-11-18 1soLevel GBuvim) Date: 2021-11-18

1338 1328

97.5| 97.5|

1 1
813 81.3)
65.0 65.0)
_15.247_AV

4838 8. p A

325| 32.5|

163 16.3)

2310 2350 2390, 2430, 2470 2510 2310 2350 2390. 2430, 2470, 2510
Frequency (MHz) Frequency (MHz)
Mo. Frequency  Level  Limit Qver Read  Factor  Remark No. Frequency  level  Limit Over Read  Factor  Remark
Line Limit Level Line Limit Level
MHz dBuV/m dBuV/m dBuv dB MHz dBuV/m dBuV/m dB dBuV dB

1 2480.000 87.93  ------ oo 76.71 11.22 Average 1 2480.600 89.88  ------ 78.58 11.22 Peak

2 2483.600 37.59 54.00 -16.41 26.34 11.25 Average 2 2483.600 48.26 74.00 -25.74 37.01 11.25 Peak
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna- Factor + Cable Loss - Preamp Factor 2. Factor = Antenna- Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line

Site 1966-1 Site 1966-1
Condition :3m ,Vertical Condition :3m sVertical
Mode :TX_ble2m_2480MHz Mode :TX_ble2m_2488MHz

TEST BY  :Bob Chiu TEST BY  :Bob Chiu

13oLevel dBuvim) Date: 2021-11-18 |splevel (@BuVim) Date: 2021-11-18
138 134
97.5| 1 97.5| 1
813 @13 _15.247_PK
650 65.0
_15.247_AV.
4838 8.8 = = N A i
325 325
163 .3
2310 2350. 2390, 2430, 2470, 2510 2310 2350, 2390, 2430. 2410, 2510
Frequency (MHz) Frequency (MHz)
Mo. Frequency  Level  Limit Over Read  Factor  Remark No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB MHz dBuV/m dBuV/m dB dBuV dB
1 2430.000 93.64 oo oo 82.42 11.22  Average 1 2480.600 95.56 oo —--oo- 84.34 11.22  Peak
2 2483.600 41.58 -12.42 38.33 11.25  Average 2 2483.600 52.98  74.00  -21.02 41.73 11.25  Peak
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna- Factor + Cable Loss - Preamp Factor 2. Factor = Antenna- Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line

.
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3F 2 %% 21B0355R-RFTWBLEVO1-A

9. %R R

9.1 @ HRE
AR R R BIEE B g K FAIE B R AR 2 %4.10.1.62 & £ 6dBE R L T
500+ #* (kHz)

9.2. R E
PRl 2 % U d G F 2 RF 2 RE DA 1T R RF 8~ 28 R U H A TR 34T A
AF % 5 100KHZ » ARZUAE 577 -] ¥ 247 R4 B0 47 5 3 pa # FI(SPAN)E = 347 R 7 -

FRP A ¥ FSRET R

93.  BIREHF

RF Cable
EUT 1

SMA
Connecter

A A 17

%40 F £ 48 F



3F 2 %% 21B0355R-RFTWBLEVO1-A

9.4.

CRIERS 2

EEAEF TRPER S

TCAM: Telematics and Connectivity Antenna Module

& el A %5 ¢ TCAM1IRW2 Bl R E P ORI R

B F4E g 1 CHOO, 19, 39 B 3F 54 ¢ Mode 1: % &+ E-1Mbps

B @ op ¥ 111011 16 p ¥R B MEE

Channel No. Frequency Measure Level Limit Result
(MHz) (kHz) (kHz)

00 2402 740 >500 Pass
19 2440 740 >500 Pass
39 2480 750 >500 Pass

Figure Channel 39:

-40 dBm W//thﬂ “\w”‘-\fL
e M wn,;%
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4797003 GHz 1.73 dBm
M2 1 2.479585 GHz -4.43 dBm
M3 1 2.48034 GHz -4.39 dBm

Date: 16.NOV.2021 18:39:02

%41 F % 48 F




3F 2 %% 21B0355R-RFTWBLEVO1-A

Rl & F - TCAM: Telematics and Connectivity Antenna Module

Bl 4 Al 5. ¢ TCAM1IRW?2 Bl E P CRETHEI AR

Bl 3# 4 3 0 CHOO, 19, 39 B B 3% Mode 2: # &+ % -2Mbps

Bl op ¥ 1 110& 117 16 p OB OB MiE

Channel No. Frequency Measure Level Limit Result
(MHz) (kHz) (kHz)
00 2402 1430 >500 Pass
19 2440 1460 >500 Pass
39 2480 1390 >500 Pass
Figure Channel 39:

/-yj“dam “\
-50 dBm
-60 dBm
-70 dBm
CF 2.44 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.43996 GHz 2.33 dBm
M2 1 2.439235 GHz -3.80 dBm
M3 1 2.440695 GHz -3.71 dBm

Date: 16.NOV.2021 18:58:32

i AEE R PIRE R PASS

%42 F £ 48 F
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10. FHT#FHR
101, @#* B

EHR R T GHHL R g M P B R L ¥ 41006 & 0 AR ¥ OAE S R
2 EL3FMKHZIIE TR o FHP BRI TR EEFRHTHSIBRAELYTRN > ¥
7 8% 8dBmM v P ik 41013 2 = 3N 0F pUx ST R AU E

BRI 2 A SURE D 2 R B T AT R RF B~ B e 5 008 SHE B B i
BN UFH A R R AT SKHZ ARFUE T A TR R R S A
#@“f 2 100kHz - (SWEEP TIME =SPAN/3kHz) -

Ry AT FFSRET R -

RF Cable
EUT T T A AT R

SMA
Connecter

% 43F £ 48 F
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104, #F2REPIES

CRECRE A

TCAM: Telematics and Connectivity Antenna Module

# Bl 4 Al 5. ¢ TCAM1IRW?2 Bl R IE P IHFBAR
Bl HE E C CHOO, 19, 39 B B3 Mode 1: % 5+ %E-1Mbps
Bl Fop # 110#£ 117 16 p OB R M@
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm)
00 2402 2.54 <8dBm Pass
19 2440 3.79 <8dBm Pass
39 2480 1.82 <8dBm Pass

Figure Channel 19:

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz 1001 pts Span 1.11 MHz

Date: 16.NOV.2021 18:35:13

% 44 F £ 48 F
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Rl & # - TCAM: Telematics and Connectivity Antenna Module
&l 41 5 © TCAMIRW?2
B3R 9E g CHOO, 19, 39

Bl A R B

A A

FEL Y

- Mode 2: % & ®-2Mbps

Bl FEop ¥ 11011 16 p w R OE @@
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm)
00 2402 1.53 <8dBm Pass
19 2440 2.99 <8dBm Pass
39 2480 1.04 <8dBm Pass
Figure Channel 19:
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.44 GHz 1001 pts Span 2.19 MHz

Date: 16.NOV.2021 18:58:53

#EBEREES

PASS

%45 F £ 48 F
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11. Duty Cycle
111, Bipl3 i
FriplP 2 2 R G F 2 %R E 458 2T A 41 RRFI ~ 8

ER Y R T e S

112, RBFEH#F

RF Cable Spect
EUT D:D pectrum
Analyzer
SMA
Connecter

% 46 F = 48 F
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11.3.  Duty Cycle il % 5%

CRECRE A

TCAM: Telematics and Connectivity Antenna Module

& pl 4 455 ¢ TCAM1IRW2 #] 3% 7 p : Duty Cycle
B RIE - RIFER g a®
S SR R FE3E © Conducted
Bl p ¥ 2 110& 117 16 p w R OE O EE
Duty Cycle Formula:
Duty Cycle = Ton / (Ton + Toff)
Duty Factor = 10 Log (1/Duty Cycle)
Results:
2.4GHz Band Ton Ton + Toff Duty Cycle Duty Factor
(ms) (ms) (%) (dB)
BLE (1Mbps) 10.0000 10.0000 100.00 0.00
BLE (2Mbps) 10.0000 10.0000 100.00 0.00

% 47T F % 48 F
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BLE (1Mbps)

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 691 pts 10.0 ms/

Marker

Type | Ref | Trc | X-value Y-value |
M1 1 10.0 ms 2.14 dBm
Dz M1 1 10.0 ms 0.01 de
D3 M1 1 10.0 ms 0.01 de

Function Function Result |

Date: 16.NOV.2021 19:26:15

BLE (2Mbps)

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 691 pts 10.0 ms/

Marker

Type | Ref | Trc | X-value Y-value |
M1 1 10.0 ms 2.16 dBm
Dz M1 1 10.0 ms 0.01 dB
D3 M1 1 10.0 ms 0.01 dB

Function Function Result

Date: 16.NOV.2021 19:26:57

%48 F £ 48 F
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it 1 FRIPRIERERK A P
BIFRAR R fR SRR

BlEEAR 5 o dF SRR (Horn)

$1FE+21F



