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report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you provided to
us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided, however, that such
notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your
unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific mention, the
uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification. The report must not be
used by the client to claim product certification, approval, or endorsement by TAF or any government agencies.

Report No.: RF160517W001-1 1/61 Report Format Version: 6.1.1




TABLE OF CONTENTS

RELEASE CONTROL RECORD ....coiiiiiiiiie ettt citi e e eetie st e e e e e et s e s e e e e e e e st s e e e e eeaastaaaeseeeseeasstnnnaeaeaeeenns 5
1 Certificate Of CONTOMMILY . ..ciiii it e e e s e e e e e e e s et e eeeeeesssnnrsraereeaeseanes 6
2 SUMMATY Of TESE RESUILS ....vviiiiiii it eee e e e e s e s r e e e e e s s st aaeraeeeessnnrnaneeaaeeseanns 7
2.1 MeasuremMent UNCEIAINTY ........uuieiiiii ettt e e e ettt e e e e e e e e e be e e e e e e e e e s anbbeeeeeaeeseannnseneeaaaens 8
3 1= aT=T = U L]0 . =1 1o T o SRR 9
3.1 General DeSCription Of EUT ...ttt e e e e e ettt e e e e e e e e nnbaeeeaaeeeeannneeees 9
3.2 DesScription Of TESE IMOOES ...ttt e e e e e e et te e e e e e e e e e nbbreeeeaaeeeannenneeeas 11
3.2.1 Test Mode Applicability and Tested Channel Detall..............cooiiiiiiiiiia e 12
3.3 Description Of SUPPOI UNILS ........eeieiiiiiiee ittt e e e e e e et e e e e e e e e aanb e e e e e e e e s anenneees 15
3.3.1 Configuration Of SYStemM UNAET TEST .....ccoiiiiiiiiiii et e e e e e s e e e e e e e s neeeeees 15
3.4 General Description of Applied Standards ... 15
4 Test Types and ReSUILS(FOr BT EDR) ...cccccciiiis ceeiiiiiiece e sttt ee e e e s sttt e r e e e e e e snanan e e e e e s s s nnnnnnneeeaes 16
4.1  Radiated Emission and Bandedge MeasUIrEMENt. .........ouuuiiiiieiaiiieiiiie et e e e e ee e e e e 16
4.1.1 Limits of Radiated Emission and Bandedge Measurement ...........ccuueeiieeaaiiiiiiieeeee e e e 16
4.1.2 TESEINSIIUMENTS ..ottt et e e et e e e et e e e ettt eeeeat e ee st e e e eata e satanaaeestn e aennnnaseran 17
4.1.3 TESE PIOCEAUIES........cceieeeteee ettt ettt e e e e e ettt e e e e e e e e e tt e e e e e e e eesaata e eeeeseeerabannnns 18
4.1.4 Deviation from Test STANAAI ...........oiiiiiiiiiii et e et e e e e e e e e e e b 18
415 TSt SEEUP i 19
4.1.6 EUT Operating CONAILIONS.......ccieiiiiiiiiiiieae e ettt e ettt e e e e e s e be et e e e e e e s e abebteeeaaeeesannnaneeeaaeaaannns 20
O A 1 =Y B LY U | SR PORRR 20
4.2  Conducted EmMISSION MEASUIMEIMENT ..........oviiiiiiee ettt e e et s e e e e e e et e e e e e e e e eerbaaaens 24
4.2.1 Limits of Conducted EMISSiON MEaASUIEMENT..........cevuuiiiiiei et e e e eiee e e e e e et e e e e e e e e eeabaa s 24
4.2.2 TESTINSIIUMENTS ...t e et e et e e e et e e e et et e e e e st e ee bt e e e eata e satanaesestneeesnanaaeeran 24
4.2.3 TESE PIOCEAUIES....... oottt ettt ettt e e e e ettt e e e e e e e e et ae e e e e e eeessa b e eeeesereraaannnns 25
4.2.4 Deviation From TeSt StANUAIU ..........ccoiiiiiiiiiiiiee et e e e e e e e e e e ea b 25
4.2.5 TESE SEIUP ..o 25
4.2.6 EUT Operating CONILION .......cooiiiiiiiiiiiieie et e ettt e e e e e s st e e e e e e e e s s e babbeeeaaeeesannnaneeeaaeaaanns 25
A.2.7 TESERESUILS ...ovvtiiiee ettt ettt e e e e e e e et e e e e e e e ee st eeeeeeeessata e eeaeseeetatannns 26
4.3 Number of HOpping FreqUENCY USE........cooiiiiiiiiiiiiie ettt a e e e eeeaaeee e e e e e eans 28
4.3.1 Limits of Hopping Frequency Used MeasUremMENTt ..........c.uuuiiiiiieiiiiiiiiiie e e et e e e ee e e e 28
4.3.2 TESE SEIUP ... 28
4.3.3 TESE INSIIUMENTS ...ttt et e e et e e et e e e ettt e e e e at e ee st e e e eata e eatanaeeestn e eeananaaeeran 28
L A 1 =Y o (o Yo =To (U T PORSR 28
4.3.5 Deviation fromTest STANAAId ...........oiiiiiiiiiii e e e e e et e e e e e e s eee b es 28
4.3.6 TOSE RESUILS ....ovtiiieeieee ettt ettt e e e e e e e et e e e e e e e e e st e e e e e e e eessa b e aeeeseerbabanns 29
4.4  Dwell TIme on EaCh Channel.......... ittt 30
4.4.1 Limits of Dwell Time on Each Channel MeasUre€mMeENt...........oouuuvuiiiiieeiiiieiiee e 30
442 TESE SEIUP ..o 30
A.4.3 TESEINSIIUMENTS ..ottt e et e et e e et e e e ettt eeeeat e ee st e e e eata e s atanaeeestneaesnanaaseran 30
A.4.4 TESE PIOCEAUIES.......cceeeeetee ettt ettt e e ettt e e e e e ettt e e e e e e e e ettt e e eeeeeessataaeaeeeserssarannnns 30
4.4.5 Deviation from Test STANAAI ...........oiiiiiiiieii et e e e e e e e e e e e a b 30
A48 TESE RESUILS ...ovvviiiee ittt ettt e ettt e e e e e e e e et e e e e e e e eetbat e e eeeeeesss b aeeaeseestrrannnes 31
4.5  Channel BanOWILh ...........ooiiiiiiiiiii ettt e e e e e e e e et e e e e e e e e e s s bt e e e e e e e eesbabaenes 33
4.5.1 Limits of Channel Bandwidth MEaSUIEMENT............ooviiiiiiii e 33
4.5.2 TS SEIUP ..o 33
4.5.3 TESE INSIIUMENTS ..ottt et e et e e et e e e e et e e e ettt e e e st e ee st e e eaaa e s st aaeestneeennnnaaeeran 33
A.5.4 TESEPIOCEAUIE ...ttt ettt e ettt e e e e et e e et e e e e e e e e et b et eeeeeeeessstat e aeeeseestarannsnnns 33
4.5.5 Deviation from Test STANAAI ...........oiiiiiiiiiiiie e e e e e e e e et e e e e e e e e st as 33
4.5.6 EUT Operating CONILION .......couiiiiiiiiiiiiiiaa ettt e e e e e eibe e e e e e e e e s s bbbbe e e e e e e e s anbntneeeaaeaeanns 33
A.5.7 TESE RESUILS ...cvvtiiiee et e e e e ee e e e e e e e e e et a e e e e e e ee bbbt e aeeeeeessstaa e eeaeseesrrrannsnns 34
4.6 HOopPIiNg Channel SEPAratiON .........oi.uuiiiiiiie ettt e e e e e e e bbbb e e e e e e e e e anbnraeeeaaeeeann 35
4.6.1 Limits of Hopping Channel Separation MeasUrEmMENt............couoiiiiiiiiiiiiiaaiiiiiee e e 35
4.6.2 TESE SEIUP ..o 35

Report No.: RF160517W001-1 2/61 Report Format Version: 6.1.1




T N 1 =1) M 1 15 (0] = €N 35

4,6.4 TESEPIOCEAUIE ... 35
4.6.5 Deviation From Test Standard............cccoovviiiiiiiii 35
4.6.6 TESELRESUIS ....cooeeiiieeeeeeee 36
4.7 MaXimuM OULPUL POWET ......uueiiiieeiiiiiieieeee e e e seetiee et e e e e e s aste e eeeeeesssanbateeeeaeeassaasstaneeeaeessannnstneenaeeseannns 38
4.7.1 Limits of Maximum Output POWEr MEASUIEMENT .......ccciiceiiiiieeeeeiciiiiieeee e e e e ssteaeeeee e e s s sssnnnaeeeaeeesannns 38
O 1 =11 A= (1 o RS RR 38
L T 1= A [ R (0] 41T ) RO 38
A 7.4 TESEPIOCEAUIE ... 38
4.7.5 Deviation fromTest Standard ... 38
4.7.6 EUT Operating CONILION .......coiiiiiiiiiiiieiee e e e ieciieer e e e e e s ettt e e e e e e s ssstateeeeeeesassnsnnaeeeeaessssnnnsaeeeaeesesnnns 38
AT7.7 TESERESUIS ..o 39
4.8 Conducted Out of Band EmIisSion MEASUIEMENt.............covvviiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e 40
4.8.1 Limits Of Conducted Out Of Band EmIsSion MeasUremMeNt ............ccoevvvveiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeee 40
F A L= A [ R (U] 1= ) R 40
4,.8.3 TESEPIOCEAUIE ... 40
4.8.4 Deviation From Test Standard.............oooovviiiiiiiiiii 40
4.8.5 EUt Operating CONITION .......uuiiiieeiiiiiiiie e e e ssse e e e e s e e e e e e e s s st e e e e e e s e s sasataeeeaaeeesannrnnneeeaeeseannns 40
4.8.6 TESERESUIS ....cooeiieieeeeeeeee 40
5 Test Types and ReSUILS(FOr BT LE 4.0) ..cciiiiiiiis oottt e e e e eeeeae e e e e e e e enneneeeeaaeas 43
5.1 Radiated Emission and Bandedge MEaSUIEMENT............cceieeiiiiiiiiiirireeeieiiiieeeeeee e e sesnnreeereeaeessnnneeens 43
5.1.1 Limits of Radiated Emission and Bandedge Measurement ...........cccceeeeveviiiriereeeessssenieeeeeee e e s ssnneeens 43
L IO =T 1S 00 =T o £ U 43
L0 I T 1Y 1 o (0o To [ (=T 44
5.1.4 Deviation from TeSt StANTard .........coooiiiiiiiii i 44
DL D TSt St U it ————— 45
5.1.6 EUT Operating CONITIONS. ......cciiuiiiiiiiee e e ittt e e e e e s siitte e e e e e s e sssteaereaeeessssaabraaeeeaeesaansstanneaaeessannnnnenes 45
L0 A 1Y 2 =TT U £ 46
5.2  Conducted EMISSION MEASUIEMENT ......ccoeiieiiee ettt a s e aeae s 50
5.2.1 Limits of Conducted EmISSiON MEASUIEMENT........cccoeieiiiiiiie et 50
LI =1 A 1Y 00 =T o] £ R 50
LT T 1Y) g o (o To7=To [ (=T 50
5.2.4 Deviation from TeSt StANUard .........cooooiiiiiiiii e 50
D25 TEST SETUP .o 50
LN I =L @ o T=T - i o @] o 110 T PSSP 50
B.2.7 TESE RESUILS ... 51
5.3  6dB Bandwidth MEaASUIEMENT ........cooiiiii i 53
5.3.1 Limits of 6dB Bandwidth MEaASUIEMENT........ccooiiiiiiii i 53
LR T 1 =T 0= (1] 53
L TRC T T =TS  1SY 1 00 =T o] £ PR 53
LT T A 1Y 1 o (o To7=To [ ¢ 53
5.3.5 Deviation fromTest STANAArd .........coooiiiiiiiiiie 53
oI I =L W @ o T=T -1 ] o @] o 1110 T PRSP 53
B.3.7 TESE RESUIL ... 54
5.4  Conducted Output POWEr MEASUIEMENL........uuiiiieeeeiiiiiiieteeeesessiierereeeeessssnteaeraeeessaasntreeeeaeeesannnnnens 55
5.4.1 Limits OF Conducted Output POWEr MEASUIEMENT ........uviiieeiiiiiiiiieeeeeseeiieeereee e e sennnreereeeeeesennnneens 55
L 1 =T 00T (1] 55
LT B =T 1= 00 =T o] £ 55
L N A 1Y 1 (o Tod=To [ (=T 55
5.4.5 Deviation from TeSt StAnTard .........coooiiiiiiiiiii 55
Lo I =L W @ o 1= T - ] o @) o 110 T PSR 55
L N A 1Y 2 =TT U £ 55
5.5  Power Spectral Density MEaASUIEMENT...........uuuiiieeiiiiiiiiieieee e s s esieiereeeessssnnreeereaeessessnraeereeeessansnneees 56
5.5.1 Limits of Power Spectral Density MEaASUrEMENL ........c..uuuiiieeeiiiiiiiireeeeesesnieeer e e e e s sennnnrreereeeeesennnneees 56
LR T 1 =T 0= (1] 56
LT T T =TS 1= 1 00 =T ] £ 56
TR T A 1Y o (oo To [ 56

Report No.: RF160517W001-1 3/61 Report Format Version: 6.1.1




5.5.5 Deviation from TSt SLANUAIT ..........ceuuuiiiiiiiiieeee e e e e e e e e e e e e e s eesbab s eeeeereesbanes 56

5.5.6 EUT Operating CONITION .......coiiiiiiiiieee e e ittt e e e e e st e e e e e s e st ae e e e e e e sssnaabaaaeeeaeeseanntnneraaeeesnnnnnnees 56
LT T A 11 4 2 =TT U £ 57
5.6 Conducted Out of Band EMISSION MEASUIEMENT........ccoeiiiiiiiiiiei ettt 58
5.6.1 Limits of Conducted Out of Band EmIsSion MEasUIrE€mMENL........c.coeivieieieieieieieieieieieieieee e 58
L0 1 =T 0= (1] 58
LTS T T =TS 1S 0T =T ] £ PP 58
Lo I A 1Y o (oo To [ 58
5.6.5 Deviation from TeSt StaANTard .........coooiiiiiiiiii i 58
5.6.6 EUT Operating CONITION ......cceiiiiiieiieee e ittt e e e e s s sitee e e e e s e st e e e eeeesessaabeaaseeaeeseannntanseaaeeesnnnnnnnnes 58
B.6.7 TEST RESULTS ... e e aeae s 59
6 Pictures Of TeSt ArTANQEIMENTS ... ... it oottt e ettt e e e e e ettt e e e e e e e e s nbbeeeeaaeeesaannnnaeeeaaeaeanns 60
Appendix — Information on the Testing LaboratoriesS ..o 61

Report No.: RF160517W001-1 4/61 Report Format Version: 6.1.1




WU VE

BURY
SV LA

7828

RELEASE CONTROL RECORD
ISSUE NO. REASON FOR CHANGE DATE ISSUED
RF160517W001-1 | Original release Jun. 12, 2016

Report No.: RF160517W001-1 5/61

Report Format Version: 6.1.1




1 Certificate of Conformity

Product: Smartphone
Brand: LANIX
Test Model:  Ilium L610
Sample Status:  Production unit
Applicant:  Corporativo Lanix S.A. de C.V.

Test Date: May 18, 2016 ~ Jun. 11, 2016

FCC Part 15, Subpart C (Section 15.247)
ANSI C63.10: 2013

Standards:

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Lt

d.,
Taoyuan Branch , and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate

accounts of the measurements of the sample’s EMC characteristics under the conditions specified in this

report.

Prepared by : , Date:

Amyee Qian / Engineer

s

William Chung / Manager

Approved by :

Jun. 12, 2016

, Date:

Jun. 12, 2016
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2  Summary of Test Results

FCC Part 15, Subpart C (SECTION 15.247) (BT EDR)

FCC

Test Item Result Remarks
Clause
Meet the requirement of limit.
15.207 AC Power Conducted Emission PASS Minimum passing margin is 12.76dB
at 4.908000MHz.
15'24.?(61)(1) Number of Hopping Frequency PASS Meet the requirement of limit.
(iii) Used
15'24(1;561)(1) Dwell Time on Each Channel PASS Meet the requirement of limit.
1. Hopping Channel Separation
15.247(a)(1) 2. Spectrum BanQW|dth of a PASS Meet the requirement of limit.
Frequency Hopping Sequence
Spread Spectrum System
15.247(b) Maximum Peak Output Power PASS Meet the requirement of limit.
_ o Meet the requirement of limit.
15.205 & 209 | Radiated Emissions PASS Minimum passing margin is
-3.20dB at 31.94MHz.
15.247(d) Band Edge Measurement PASS Meet the requirement of limit.
15.203 Antenna Requirement PASS No antenna connector is used.

NOTE: If The Frequency Hopping System operating in 2400-2483.5MHz band and the output power less
than 125mW. The hopping channel carrier frequencies separated by a minimum of 25kHz or
two-thirds of the 20dB bandwidth of hopping channel whichever is greater.

Report No.: RF160517W001-1
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FCC Part 15, Subpart C (SECTION 15.247) (BT LE 4.0)

FCC
Test Item Result Remarks
Clause
Meet the requirement of limit.
15.207 AC Power Conducted Emission PASS Minimum passing margin is 12.76dB at
4.908000MHz.
_ o Meet the requirement of limit.
15.205 & 209 | Radiated Emissions PASS Minimum passing margin is -2.68dB at
31.94MHz.
15.247(d) | Band Edge Measurement PASS Meet the requirement of limit.
15.247(d) | Antenna Port Emission PASS Meet the requirement of limit.
15.247(a)(2) | 6dB bandwidth PASS Meet the requirement of limit.
15.247(b) | Conducted power PASS Meet the requirement of limit.
15.247(e) | Power Spectral Density PASS Meet the requirement of limit.
15.203 Antenna Requirement PASS No antenna connector is used.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

Measurement Frequency ExpenczﬁgzL)Jr(\Jcr:)e rtainty
Conducted Emissions at mains ports 9kHz ~ 30MHz 2.44 dB
9KHZ ~ 30MHZ 2.74 dB
Radiated Emissions up to 1 GHz 30MHz ~ 200MHz 2.93dB
200MHz ~1000MHz 2.95dB
Radiated Emissions above 1 GHz 1186(5|_||_|ZZ-1480%|_||_|ZZ i;i 32

This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

Report No.: RF160517W001-1
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3  General Information

3.1 General Description of EUT

Product Smartphone
Brand LANIX
Test Model llium L610
) 5.0Vdc (adapter or host equipment)

Power Supply Rating 3.8Vdc (battery)

BT EDR FHSS
Modulation Technology BT LE 4.0 DTS

BT EDR GFSK, 8DPSK, /4 DQPSK
Modulation Type BT LE 4.0 GESK

BT EDR 1/2/3 Mbps
Transfer Rate BT LE 4.0 1Mbps
Operating Frequency 2402MHz ~ 2480MHz

BT EDR 79
Number of Channel BT LE4.0 20

BT EDR 8.433mW
ORI R s BT LE 4.0 1.327mw
Antenna Type PIFA Antenna with 0dBi gain
Accessory Device Refer to note as below

) USB cable: shielded, detachable, 0.8m

Data Cable Supplied Earphone cable: Unshielded, detachable,1.5m

Note:

1. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or User's Manual.

2. The EUT was powered by the following adapters:

ADAPTER 1

BRAND: LANIX

MODEL: llium L610-C

NPUT: AC 100-240V, 150mA
DUTPUT: DC 5V, 1000mA
ADAPTER 2

BRAND: LANIX

MODEL: llium L610-C

NPUT: AC 100-240V, 150mA
DUTPUT: DC 5V, 1000mA

3. The EUT matched the following USB Cable and Earphone.

USB CABLE

BRAND: LANIX
MODEL: llium L610
SIGNAL LINE: 0.8 METER

Report No.: RF160517W001-1 9/61 Report Format Version: 6.1.1



EARPHONE

BRAND: LANIX
MODEL: llium L610
SIGNAL LINE: 1.5 meter

For RSE test result, 9KHz - 30KHz: the amplitude of spurious emissions attenuated more than 20 dB

below the permissible value is not required.
For the test results, the EUT had been tested with all conditions. But only the worst case was shown in

test report.

10/61 Report Format Version: 6.1.1
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3.2  Description of Test Modes
79 channels are provided for BT-EDR mode:

Channel (i/lrﬁ&) Channel (i/lrﬁ&) Channel (';Arﬁ'qz') Channel (';Arﬁ'qz')
0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2445 63 2465
4 2406 24 2426 44 2446 64 2466
5 2407 25 2427 45 2447 65 2467
6 2408 26 2428 46 2448 66 2468
7 2409 27 2429 47 2449 67 2469
8 2410 28 2430 48 2450 68 2470
9 2411 29 2431 49 2451 69 2471

10 2412 30 2432 50 2452 70 2472
11 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461

40 channels are provided for BT LE 4.0 mode:
FREQ. FREQ. FREQ. FREQ.
CHANNEL (MHS) CHANNEL (MH?) CHANNEL (MH?) CHANNEL (MHS)

0 2402 10 2422 20 2442 30 2462
1 2404 11 2424 21 2444 31 2464
2 2406 12 2426 22 2446 32 2466
3 2408 13 2428 23 2448 33 2468
4 2410 14 2430 24 2450 34 2470
5 2412 15 2432 25 2452 35 2472
6 2414 16 2434 26 2454 36 2474
7 2416 17 2436 27 2456 37 2476
8 2418 18 2438 28 2458 38 2478
9 2420 19 2440 29 2460 39 2480

Report No.: RF160517W001-1 11/61 Report Format Version: 6.1.1




3.2.1 Test Mode Applicability and Tested Channel De tail
BT EDR
EUT APPLICABLE TO
CONFIGURE DESCRIPTION
MODE RE21G RE<1G PLC APCM
- y v v V
Where RE21G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz
PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement

NOTE:

1. The EUT had been pre-tested on the positioned of each 3 axis. The worst case was found when positioned on X-plane.

2. “-" means no effect.

Radiated Emission Test (Above 1GHz):

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).

XI Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE
- Oto78 0,39,78 FHSS GFSK DH5

Radiated Emission Test (Below 1GHz):

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).

Xl Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE
- Oto78 78 FHSS GFSK DH5

Power Line Conducted Emission Test:

X] Pre-Scan has been conducted to determine the worst-case mode from alll possible combinations

between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).

XI Following channel(s) was (were) selected for the final test as listed below.

Report No.: RF160517W001-1

EUT
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE
- 0to78 78 FHSS 8DPSK DH5
12/61 Report Format Version: 6.1.1




Antenna Port Conducted Measurement:

X This item includes all test value of each mode, but only includes spectrum plot of worst value of each
mode.

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

Xl Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE

- Oto78 0, 39,78 FHSS GFSK DH5

- Oto78 0, 39,78 FHSS n /4 DQPSK DH5

- Oto78 0,39,78 FHSS 8DPSK DH5

Test Condition:

APPLICABLE TO ENVIRONMENTAL CONDITIONS INPUT POWER TESTED BY
RE=1G 25deg. C, 65%RH 120Vac, 60Hz Alex Chen
RE<1G 25deg. C, 65%RH 120Vac, 60Hz Alex Chen

PLC 25deg. C, 68%RH 120Vac, 60Hz Yugiang Yin
APCM 21deg. C, 60%RH 120Vac, 60Hz Wenliang Wu
BT LE 4.0
EUT APPLICABLE TO
CONFIGURE DESCRIPTION
MODE RE21G RE<1G PLC APCM
. v V V v -
Where RE21G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz

PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement

NOTE: The EUT had been pre-tested on the positioned of each 3 axis. The worst case was found when positioned on Y-plane.
NOTE: “-"means no effect.

Radiated Emission Test (Above 1GHz):

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

Xl Following channel(s) was (were) selected for the final test as listed below.

EUT

CONFIGUURE |AVAILABLE CHANNEL
MODE

- 0to 39

TESTED CHANNEL MODULATION TYPE DATA RATE (Mbps)

0, 19, 39 GFSK 1

Report No.: RF160517W001-1 13/61 Report Format Version: 6.1.1




Radiated Emission Test (Below 1GHz):

X] Pre-Scan has been conducted to determine the worst-case mode from alll possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

Xl Following channel(s) was (were) selected for the final test as listed below.

EUT

CONFIGUURE |AVAILABLE CHANNEL | TESTED CHANNEL | MODULATION TYPE | DATA RATE (Mbps)
MODE

- 0to 39 0 GFSK 1

Power Line Conducted Emission Test:

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

Xl Following channel(s) was (were) selected for the final test as listed below.

EUT

CONFIGUURE |AVAILABLE CHANNEL | TESTED CHANNEL | MODULATION TYPE | DATA RATE (Mbps)
MODE

- 0to 39 0 GFSK 1

Antenna Port Conducted Measurement:

X This item includes all test value of each mode, but only includes spectrum plot of worst value of each
mode.

X Pre-Scan has been conducted to determine the worst-case mode from alll possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

Xl Following channel(s) was (were) selected for the final test as listed below.

EUT
CONFIGUURE |AVAILABLE CHANNEL | TESTED CHANNEL | MODULATION TYPE DATA RATE (Mbps)
MODE
- 0to 39 0,19, 39 GFSK 1
Test Condition:
APPLICABLE TO ENVIRONMENTAL CONDITIONS INPUT POWER TESTED BY
RE21G 25deg. C, 65%RH 120Vac, 60Hz Alex Chen
RE<1G 25deg. C, 65%RH 120Vac, 60Hz Alex Chen
PLC 25deg. C, 68%RH 120Vac, 60Hz Yugiang Yin
APCM 21deg. C, 60%RH 120Vac, 60Hz Wenliang Wu

Report No.: RF160517W001-1 14 /61 Report Format Version: 6.1.1




3.3 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the

tests.
NO. PRODUCT BRAND MODEL NO. SERIAL NO. FCC ID
DC source | LONG WEI PS-6403D 010934269 N/A
PC HP A6608CN 3CR83825X3 N/A
NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
DC Line: Unshielded, Detachable 1.0m
AC Line: Unshielded, Detachable 1.5m

3.3.1 Configuration of System under Test

Q—

354

EUT

(Power from AC Adapter)

L Earphone

*Test Table

3.4  General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC Part 15, Subpart C (15.247)
FCC Public Notice DA 00-705
KDB 558074 D01 DTS Meas Guidance v03r05

ANSI C63.10-2013

All test items have been performed and recorded as per the above standards.

NOTE: The EUT is also considered as a kind of computer peripheral, because the connection to computer
is necessary for typical use. It has been verified to comply with the requirements of FCC Part 15,
Subpart B, Class B (Verification). The test report has been issued separately.
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4 Test Types and Results(For BT EDR)

4.1 Radiated Emission and Bandedge Measurement

4.1.1 Limits of Radiated Emission and Bandedge Measurement

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits
specified as below table. Other emissions shall be at least 20dB below the highest level of the desired

power:
Fre(q'\;:ﬁ'r;():ies (mﬁéeri)({/cjgj;%the 0 Measurement Distance (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30 ~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3
NOTE:
1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uV/m).
3. For frequencies above 1000MHz, the field strength limits are based on average detector, however,

the peak field strength of any emission shall not exceed the maximum permitted average limits,
specified above by more than 20dB under any condition of modulation.
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4.1.2

Test Instruments

Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
EMI Test Receiver |Rohde&Schwarz [ESR7 101494 Apr. 05,16 Apr. 04,17
Bilog Antenna Teseq CBL 6111D 30643 Jul. 16, 15 Jul. 15, 16
Loop Antenna Daze ZN30900A 0708 Dec. 30,15 |Dec. 29, 16
Horn Antenna .

(1GHz -18GHz) ETS -Lindgren  |3117 00062558 May 30, 14 May 29, 17
Amplifier Burgeon BPA-530 100220 Apr. 05,16 Apr. 04,17
Pre-Amplifier

(18GHZz-40GH?2) EMCI EMC 184045 |980102 Nov. 20,15 Nov. 19,17
Pre-Amplifier HP 8449B 3008A00409 |Apr. 25,15 Apr. 24,17
GPS Generator+ 1556\ GNSS-5000A |E1-010119  |Aug. 08, 14 |Aug. 07, 16
Antenna

3m Semi-anechoic e ro | \NDGREN |9m*6m*6m  [NSEMC003  |Mar. 12,16  |Mar. 11,18
Chamber

Test Software ADT ADT_Radiated | o N/A N/A

V7.6.15.9.2

NOTE: 1. The calibration interval of the above test instruments is 12 months and the calibrations
are traceable to NML/ROC and NIST/USA.

2. The calibration interval of the loop antenna is 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.

3. The test was performed in HwaYa Chamber 4.

4. The horn antenna and HP preamplifier (model: 8449B) are used only for the measurement of

emission frequency above 1GHz if tested.
5. The FCC Site Registration No. is 460141.
6. The IC Site Registration No. is IC7450F-4.
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4.1.3 Test Procedures

a. The EUT was placed on the top of a rotating table 0.8 meters (for below 1GHz) / 1.5 meters (for above
1GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to
determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the
top of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees
to find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f.  The test-receiver system was set to peak detect function and specified bandwidth with maximum hold
mode when the test frequency is above 1 GHz.

Note:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3
MHz for Peak detection (PK) at frequency above 1GHz.

3. For Average measurement, due to the DH5 packet was the worse case duty cycle for a transmit dwell
time on a channel, based upon bluetooth theory the transmitter is on 0.625 * 5 per 296.25 ms per
channel. Therefore, the duty cycle correlation factor be equal to: 20log(3.125 / 100)=-30.1 dB,
therefore Average value = peak reading + 20log(duty cycle).

4. All modes of operation were investigated and the worst-case emissions are reported.

4.1.4 Deviation from Test Standard

No deviation.
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4,15 Test Set Up

<Frequency Range below 1GHz>

<Frequency Range above 1GHz>

Ant. Tower 1-4m
Variable
EUT& | 3m .
Support Unjts ' '
—(:)—E:I
Turn Table
80cmT
5_8
L
Ground Plane
Test Receiver
] —/
O O OO0
/W] 0 0 0 ey
1-4m
Variable

Ant. Tower\

EUT& 3m
Support Units I l /
\ Turn Table Absorber D L
L.
150em] MMM et
= T
Ground Plane
Test Receiver
\ | —
N g

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.1.6

Set the EUT under transmission condition continuously at specific channel frequency.

4.1.7

EUT Operating Conditions

Test Results

BELOW 1GHz WORST-CASE DATA:

CHANNEL

TX Channel 0

FREQUENCY RANGE

30MHz ~ 1GHz

DETECTOR FUNCTION

Peak (PK)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

FREQ. EMISSION | READ LIMIT MARGIN ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
(MH2) LEVEL LEVEL (dBuV/m) (dB) FACTOR LOSS | FACTOR | HEIGHT ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
31.94 25.97 46.93 | 40.00 -14.03 15.76 0.82 37.54 101 218 QP
98.87 22.97 50.56 | 43.50 | -20.53 7.88 1.53 | 37.00 101 263 QP
164.83 23.74 48.38 | 43.50 -19.76 10.13 1.96 36.73 101 111 QP
303.54 16.58 37.20 | 46.00 -29.42 13.15 2.74 36.51 101 56 QP
486.87 18.54 33.81 | 46.00 -27.46 18.24 3.42 36.93 101 332 QP
730.34 27.72 37.69 | 46.00 -18.28 23.07 4.40 37.44 101 25 QP
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
FREQ. EMISSION | READ LIMIT MARGIN ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
(MH2) LEVEL LEVEL (dBuV/m) (dB) FACTOR LOSS | FACTOR | HEIGHT ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
31.94 36.80 57.76 | 40.00 -3.20 15.76 0.82 | 37.54 101 145 QP
97.90 21.28 48.99 | 43.50 | -22.22 7.77 1.52 | 37.00 101 234 QP
159.98 13.02 37.63 | 43.50 | -30.48 10.20 193 | 36.74 101 286 QP
311.30 13.99 34.27 | 46.00 -32.01 13.47 2.77 36.52 101 312 QP
486.87 22.19 37.46 | 46.00 -23.81 18.24 3.42 36.93 101 105 QP
730.34 25.06 35.03 | 46.00 | -20.94 23.07 440 | 37.44 101 78 QP
REMARKS:

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor
Margin value = Emission level — Limit value.
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ABOVE 1GHz WORST-CASE DATA:

GFSK DH5

CHANNEL TX Channel 0 Peak (PK)
DETECTOR FUNCTION

FREQUENCY RANGE |1GHz ~ 25GHz Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

FREQ. EMISSION | READ LIMIT MARGIN ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
(MH2) LEVEL LEVEL (dBuV/m) (dB) FACTOR LOSS | FACTOR | HEIGHT ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
2390 32.91 40.78 | 54.00 -21.09 32.29 8.15 48.31 100 185 |JAverage
2390 48.45 56.32 | 74.00 -25.55 32.29 8.15 48.31 100 185 Peak
2402 101.96 ]109.80 32.30 8.17 48.31 100 185 |Average
2402 108.13 |115.97 32.30 8.17 48.31 100 185 Peak
2485.9 33.15 40.74 | 54.00 -20.85 32.39 8.32 48.30 100 185 |JAverage
2485.9 44.99 52.58 | 74.00 | -29.01 32.39 8.32 | 48.30 100 185 Peak
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
FREQ. EMISSION | READ LIMIT MARGIN ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
(MH2) LEVEL LEVEL (dBuV/m) (dB) FACTOR LOSS | FACTOR | HEIGHT ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
2390 33.72 4159 ] 54.00 | -20.28 32.29 8.15 | 48.31 100 310 |JAverage
2390 47.01 54.88 | 74.00 | -26.99 32.29 8.15 | 48.31 100 310 Peak
2402 95.53 ]103.37 32.30 8.17 48.31 100 310 |Average
2402 102.71 |]110.55 32.30 8.17 48.31 100 310 Peak
2488.4 34.01 41.59 | 54.00 -19.99 32.39 8.33 48.30 100 310 |JAverage
2488.4 46.17 53.75 | 74.00 -27.83 32.39 8.33 48.30 100 310 Peak
REMARKS:

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor
Margin value = Emission level — Limit value.

2. 2402MHz: Fundamental frequency.

Report No.: RF160517W001-1

21/61

Report Format Version: 6.1.1




CHANNEL

TX Channel 39

FREQUENCY RANGE

1GHz ~ 25GHz

DETECTOR FUNCTION

Peak (PK)

Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

FREQ. EMISSION | READ LIMIT MARGIN ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
(MH2) LEVEL LEVEL (dBuV/m) (dB) FACTOR LOSS | FACTOR | HEIGHT ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
2390 33.68 41.55] 54.00 | -20.32 32.29 8.15 48.31 100 182 |JAverage
2390 44.61 52.48 ] 74.00 | -29.39 32.29 8.15 | 48.31 100 182 Peak
2441 102.47 ]110.20 32.34 8.24 48.31 100 182 |JAverage
2441 108.63 |116.36 32.34 8.24 48.31 100 182 Peak
2486.2 33.17 40.75 ] 54.00 | -20.83 32.39 8.33 48.30 100 182 |JAverage
2486.2 45.27 52.85| 74.00 | -28.73 32.39 8.33 48.30 100 182 Peak
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
FREQ. EMISSION | READ LIMIT MARGIN ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
(MH2) LEVEL LEVEL (dBuV/m) (dB) FACTOR LOSS | FACTOR | HEIGHT ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
2390 34.75 42.62 | 54.00 | -19.25 32.29 8.15 | 48.31 100 308 |Average
2390 45.68 53.55] 74.00 | -28.32 32.29 8.15 | 48.31 100 308 Peak
2441 96.66 ]104.39 32.34 8.24 48.31 100 308 |Average
2441 103.22 ]110.95 32.34 8.24 48.31 100 308 Peak
2495.8 35.02 4258 | 54.00 | -18.98 32.40 8.34 48.30 100 308 |Average
2495.8 46.79 54.35| 74.00 | -27.21 32.40 8.34 48.30 100 308 Peak
REMARKS:

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor
Margin value = Emission level — Limit value.

2. 2441MHz: Fundamental frequency.
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CHANNEL

TX Channel 78

FREQUENCY RANGE

DETECTOR FUNCTION

Peak (PK)

1GHz ~ 25GHz

Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

FREQ. EMISSION | READ LIMIT MARGIN ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
(MH2) LEVEL LEVEL (dBuV/m) (dB) FACTOR LOSS | FACTOR | HEIGHT ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
2390 34.70 42.57 | 54.00 | -19.30 32.29 8.15 48.31 100 180 |JAverage
2390 44.82 52.69 ] 74.00 | -29.18 32.29 8.15 | 48.31 100 180 Peak
2480 99.78 ]107.39 32.38 8.31 | 48.30 100 180 |]Average
2480 105.95 |113.56 32.38 8.31 48.30 100 180 Peak
2483.5 36.01 43.61 ] 54.00 | -17.99 32.38 8.32 48.30 100 180 |JAverage
2483.5 45.85 53.45| 74.00 | -28.15 32.38 8.32 48.30 100 180 Peak
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
FREQ. EMISSION | READ LIMIT MARGIN ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
(MH2) LEVEL LEVEL (dBuV/m) (dB) FACTOR LOSS | FACTOR | HEIGHT ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
2390 35.94 43.81 ] 54.00 | -18.06 32.29 8.15 48.31 100 305 |JAverage
2390 47.06 54.93 ] 74.00 | -26.94 32.29 8.15 | 48.31 100 305 Peak
2480 96.48 ]104.09 32.38 8.31 48.30 100 305 |Average
2480 102.76 ]110.37 32.38 8.31 48.30 100 305 Peak
2483.5 35.09 42.69 ] 54.00 | -18.91 32.38 8.32 48.30 100 305 |JAverage
2483.5 48.75 56.35| 74.00 | -25.25 32.38 8.32 48.30 100 305 Peak
REMARKS:

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor

Margin value = Emission level — Limit value.
2. 2480MHz: Fundamental frequency.
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4.2

Conducted Emission Measurement

4.2.1 Limits of Conducted Emission Measurement
Conducted Limit (dBuV)
Frequency (MHz) ;
Quasi-peak Average
0.15-05 66 - 56 56 - 46
0.50-5.0 56 46
5.0 - 30.0 60 50

NOTE: 1.The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

3. All emanations from a class A/B digital device or system, including any network of conductors
and apparatus connected thereto, shall not exceed the level of field strengths specified above.

4.2.2  Test Instruments

Equipment Manufacturer Model No. Se¢rial No. LastCa I. |Next Cal.
EMI Test Receiver Rohde&Schwarz |ESCS30 100340 May 11,15 |May 10,17
Artificial Mains Network |Rohde&Schwarz  |[ENV216 101173 Mar. 04,16 |Mar. 03,17
Artificial Mains Network [Rohde&Schwarz |ESH3-Z5 100317 Apr. 05,16 |Apr. 04,17
Voltage probe SCHWARZBECK [TK 9421 -9|-4KZl-176 Jan. 08,16 |Jan. 07,17
Test software ADT ADT_Cond_V7.3.7 [N/A N/A N/A

NOTE: 1. The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in HwaYa Shielded Room 1.
3. The VCCI Site Registration No. is C-2040.
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4.2.3 Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/

50uH of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted

interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was

not recorded.

NOTE: All modes of operation were investigated and the worst-case emissions are reported.

4.2.4 Deviation From Test Standard

No deviation.

425 Test Setup

g —

EUT

40cm

L 1

© 0 0o o©
© o6 0 o°

/ Vertical Ground
Reference Plane / Test Receiver

80cm
|LISN h
I Ll ]

W, |
]

N

\ Horizontal Ground

Reference Plane

Note: 1.Support units were connected to second LISN

2.Both of LISNs (AMN) are 80 cm from EUT and at

from other units and other metal planes

least 80

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.2.6 EUT Operating Condition

Same as 4.1.6.

=
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4.2.7 Test Results

CONDUCTED WORST-CASE DATA

DC 5V From Adapter
TEST VOLTAGE Input 230 Vac, 50sz 6dB BANDWIDTH |9 kHz
Eg\,cgﬁ:\g\@\'TAL 24deg. C, 55RH TESTED BY Eric

Frequency | QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBiIV) (dBjIV) (dBjIV) (dB) (dB)
0.476000 26.64 46.41 19.77 L ON 9.7
0.476000 37.44 56.41 18.97 L ON 9.7
1.500000 25.02 46.00 20.98 L ON 9.7
1.500000 34.36 56.00 21.64 L ON 9.7
2.456000 27.15 46.00 18.85 L ON 9.7
2.456000 35.57 56.00 20.43 L ON 9.7
4.908000 31.43 46.00 14.57 L ON 9.7
4.908000 43.24 56.00 12.76 L ON 9.7
15.932000 34.55 50.00 15.45 L ON 9.9
15.932000 45.63 60.00 14.37 L ON 9.9
17.740000 28.90 50.00 21.10 L ON 9.9
17.740000 43.88 60.00 16.12 L ON 9.9

REMARKS: 1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2."-": The Quasi-peak reading value also meets average limit and
measurement with the average detector is unnecessary.
3. The emission levels of other frequencies were very low against the limit.
4. Margin value = Emission level - Limit value
5. Correction factor = Insertion loss + Cable loss
6. Emission Level = Correction Factor + Reading Value.
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DC 5V From Adapter
TEST VOLTAGE Input 230 Vac, 50sz 6dB BANDWIDTH |9 kHz
Eg\l(:gﬁ_:\loMNiNTAL 24deg. C, 55RH TESTED BY Eric
Frequency | QuasiPeak | CAverage Limit Margin Line Eilter Corr.
(MHz) (dBuV) (dBuV) (dBuV) (dB) (dB)
0.476000 30.01 46.41 16.40 N ON 10.1
0.476000 36.95 56.41 19.46 N ON 10.1
1.016000 23.47 46.00 22.53 N ON 9.9
1.016000 30.44 56.00 25.56 N ON 9.9
3.596000 23.88 46.00 22.12 N ON 9.8
3.596000 33.39 56.00 22.61 N ON 9.8
4.548000 29.64 46.00 16.36 N ON 9.8
4.548000 41.05 56.00 14.95 N ON 9.8
9.508000 23.24 50.00 26.76 N ON 9.9
9.508000 33.02 60.00 26.98 N ON 9.9
14.972000 25.19 50.00 24.81 N ON 9.9
14.972000 36.64 60.00 23.36 N ON 9.9

REMARKS: 1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2."-": The Quasi-peak reading value also meets average limit and
measurement with the average detector is unnecessary.
3. The emission levels of other frequencies were very low against the limit.

4. Margin value = Emission level - Limit value

5. Correction factor = Insertion loss + Cable loss

6. Emission Level = Correction Factor + Reading Value.
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4.3
43.1

Number of Hopping Frequency Used

Limits of Hopping Frequency Used Measurement

At least 15 channels frequencies, and should be equally spaced.

4.3.2 Test Setup
EUT SPECTRUM
| | ANALYZER
10dB ATTENUATION
PAD
4.3.3 Test Instruments
Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
Spectrum Analyzer
(10Hz—40GH2) Rohde&Schwarz [FSV40 101003 Apr. 05,16 Apr. 04,17
Power Meter Anritsu ML2495A 1139001 Feb.19,16 Feb. 18,17
Power Sensor Anritsu MA2411B 1126068 Feb.19,16 Feb. 18,17
Power Sensor Keysight U2021XA MY55060016 (May 27,15 May 26,17
Power Sensor Keysight U2021XA MY55060018 |May 27,15 May 26,17
Digital Multimeter FLUKE 15B A1220010DG ([Oct. 12, 15 Oct.11, 16

NOTE:

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable

to CEPREI/CHINA, GRGT/CHINA and NIM/CHINA.

2. The test was performed in RF Oven room.

4.3.4 Test Procedure

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known

signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it to
any one measured frequency within its operating range and make sure the instrument is operated in
its linear range.

c. Set the SA on MaxHold Mode, and then keep the EUT in hopping mode. Record all the signals from
each channel until each one has been recorded.

d. Setthe SA on View mode and then plot the result on SA screen.

e. Repeat above procedures until all frequencies measured were complete.

4.3.5

No deviation.

Deviation fromTest Standard
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4.3

There are 79 hopping frequencies in the hopping mode. Please refer to next page for the test result. On the

.6 Test Results

plots, it shows that the hopping frequencies are equally spaced.
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4.4 Dwell Time on Each Channel

4.4.1 Limits of Dwell Time on Each Channel Measurement

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels employed.

4.4.2 Test Setup

SPECTRUM
EUT ANALYZER

4.4.3 Test Instruments

Refer to section 4.3.3 to get information of above instrument.

4.4.4 Test Procedures

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it to
any one measured frequency within its operating range and make sure the instrument is operated in its
linear range.

c. Adjust the center frequency of SA on any frequency be measured and set SA to zero span mode. And
then, set RBW and VBW of spectrum analyzer to proper value.

d. Measure the time duration of one transmission on the measured frequency. And then plot the result
with time difference of this time duration.

e. Repeat above procedures until all different time-slot modes have been completed.

4.45 Deviation from Test Standard

No deviation.
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4.4.6
GFSK

Test Results

Mode

Number
of
Hopping
Channel

Number of transmission in a
period(channel number*0.4 sec)

Length of

period
(sec)

sweep
time
(sec)

times
ina
sweep

times
ina
period

transmission
time (msec)

Result
(msec)

Limit
(msec)

PASS /
FAIL

DH1

79

31.6

5

50

316

0.426

134.62

400

PASS

DH3

79

31.6

5

27

170.64

1.715

292.65

400

PASS

DH5

79

31.6

5

16

101.12

2.925

295.78

400

PASS

NOTE: Test plots of the transmitting time slot are shown on next 3 pages.
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8DPSK

Number of transmission in a

Number -
eriod(channel number*0.4 sec
vode | period( ) tr;':s“g::s‘i’;n Result |  Limit PASS /
Hopping period SUEED tllmes tllmes time (msec) (msec) (msec) FAIL
Channel time Ina Ina
(sec) .
(sec) | sweep | period

DH1

79 31.6

5

50

316

0.456

144.1

400

PASS

DH3

79 31.6

5

26

164.32

1.7

279.34

400

PASS

DH5

79 31.6

5

18

113.76

2.93

333.32

400

PASS

NOTE: Test plots of the transmitting time slot are shown on next 3 pages.
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4.5 Channel Bandwidth
4.5.1 Limits of Channel Bandwidth Measurement
For frequency hopping system operating in the 2400-2483.5MHz, If the 20dB bandwidth of hopping

channel is greater than 25kHz, two-thirds 20dBbandwidth of hopping channel shell be a minimum limit for
the hopping channel separation.

4.5.2 Test Setup

SPECTRUM
EUT ANALYZER

45.3 Test Instruments

Refer to section 4.3.3 to get information of above instrument.

4.5.4 Test Procedure

a. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient
frequency within its operating range. Set a reference level on the measuring instrument equal to the
highest peak value.

c. Measure the frequency difference of two frequencies that were attenuated 20dB from the reference
level. Record the frequency difference as the emission bandwidth.

d. Repeat above procedures until all frequencies measured were complete.

4.5.5 Deviation from Test Standard

No deviation.

45.6 EUT Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest, middle and
highest channel frequencies individually.
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45.7

Test Results

Channel

Frequency (MHz)

20dB Bandwidth (MHz)

GFSK

n /4 DQPSK

8DPSK

2402

0.95

1.28

1.28

39

2441

1.03

1.28

1.30

78

2480

0.95

1.28

1.29

Spectrum Plot

of Worst Value
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4.6  Hopping Channel Separation

4.6.1 Limits of Hopping Channel Separation Measurement

At least 25kHz or two-third of 20dB hopping channel bandwidth (whichever is greater).

4.6.2 Test Setup

EUT

SPECTRUM
ANALYZER

4.6.3 Test Instruments

Refer to section 4.3.3 to get information of above instrument.

4.6.4 Test Procedure

Measurement Procedure REF
a. Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient
frequency within its operating range.

c. By using the MaxHold function record the separation of two adjacent channels.

d. Measure the frequency difference of these two adjacent channels by SA MARK function. And then
plot the result on SA screen.

e. Repeat above procedures until all frequencies measured were complete.

4.6.5 Deviation From Test Standard

No deviation.
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46.6 TestRe

sults

Adjacent Channel 20dB Minimum Limit
Channel Fre(lc\1/|u|_e|n)cy Separation (MHz) | Bandwidth (MHz) (MHz) Pass / Fail
z
GFSK | 8DPSK | GFSK | 8DPSK | GFSK | 8DPSK
0 2402 1.01 1.01 0.95 1.28 0.63 0.85 Pass
39 2441 1.00 1.00 1.03 1.30 0.69 0.87 Pass
78 2480 1.01 1.00 0.95 1.29 0.63 0.86 Pass
NOTE: The minimum limit is two-third 20dB bandwidth.
GFSK
SPECTRUM PLOT OF WORST VALUE
CHO CH39
"f'\’\/"\’\,f\ ; 1.01 MHz /W,\/f\ T 1.00 MHz
Ve
CH78
— . . M\H\ e
W/“\/
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8DPSK
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4.7 Maximum Output Power

4.7.1 Limits of Maximum Output Power Measurement

The Maximum Output Power Measurement is 125mW.

4.7.2 Test Setup

SPECTRUM
EUT ANALYZER

4.7.3 Test Instruments

Refer to section 4.3.3 to get information of above instrument.

4.7.4 Test Procedure
a. Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient
frequency within its operating range. Set a reference level on the measuring instrument equal to the
highest peak value.

c. The center frequency of the spectrum analyzer is set to the fundamental frequency and using 3MHz
RBW and 10 MHz VBW.

d. Measure the captured power within the band and recording the plot.

e. Repeat above procedures until all frequencies required were complete.

4.7.5 Deviation fromTest Standard

No deviation.

4.7.6 EUT Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest, middle and
highest channel frequencies individually.
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4.7.7 Test Results
Output Power Output Power
Channel HICEE LS (i) (EEm) . P_ower Pass / Fail
MA2 T arsk | "4 Teppsk |ersk| /4 Teppsk |™ ™)
DQPSK DQPSK
0 2402 8.204 | 6.339 6.427 | 9.14 8.02 8.08 125 Pass
39 2441 8.433 | 6.471 6.531 | 9.26 8.11 8.15 125 Pass
78 2480 7551 | 5.741 | 5.781 | 8.78 7.59 7.62 125 Pass
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4.8 Conducted Out of Band Emission Measurement

4.8.1 Limits Of Conducted Out Of Band Emission Measurement

Below —20dB of the highest emission level of operating band (in 100kHz RBW).

4.8.2 Test Instruments

Refer to section 4.3.3 to get information of above instrument.

4.8.3 Test Procedure

The transmitter output was connected to the spectrum analyzer via a low loss cable. of Spectrum
Analyzer was set RBW to 100 kHz and VBW to 100 kHz with suitable frequency span including 100 MHz
bandwidth from band edge. Detector = PEAK and Trace mode = Max Hold. The band edges was
measured and recorded.

4.8.4 Deviation From Test Standard

No deviation.

4.8.5 Eut Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest, middle and
highest channel frequencies individually.

4.8.6 Test Results

The spectrum plots are attached on the following images. D1 line indicates the highest level, D2 line
indicates the 20dB offset below D1. It shows compliance with the requirement.
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8DPSK
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5 Test Types and Results(For BT LE 4.0)

5.1 Radiated Emission and Bandedge Measurement

511

Limits of Radiated Emission and Bandedge Measurement

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits
specified as below table. Other emissions shall be at least 20dB below the highest level of the desired

ower:
Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30 ~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3
NOTE:

1. The lower limit shall apply at the transition frequencies.

2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

3. For frequencies above 1000MHz, the field strength limits are based on average detector, however,
the peak field strength of any emission shall not exceed the maximum permitted average limits,
specified above by more than 20dB under any condition of modulation.

5.1.2 Test Instruments

Same as section 4.1.2.
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5.1.3 Test Procedures

a. The EUT was placed on the top of a rotating table 0.8 meters (for below 1GHz) / 1.5 meters (for
above 1GHz) above the ground at 3 meter chamber room for test. The table was rotated 360
degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on
the top of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are
set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to
360 degrees to find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with
maximum hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detect function and specified bandwidth
with maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also
meets average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3
MHz for Peak detection (PK) at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is
3MHz for RMS Average (Duty cycle < 98%) for Average detection (AV) at frequency above 1GHz,
then the measurement results was added to a correction factor (10 log(1/duty cycle)).

4. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is
10Hz (Duty cycle = 98%) for Average detection (AV) at frequency above 1GHz.

5. All modes of operation were investigated and the worst-case emissions are reported.

5.1.4 Deviation from Test Standard
No deviation.
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515 Test Set Up

<Frequency Range below 1GHz>

Ant. Tower 1-4m
Variable
EUT& | 3m | /
Support Unjts
—¢—E:I
Turn Table
8°°”‘T emem
L
Ground Plane
Test Receiver
[ | —
(e o o o]
/] 0 0 0 e
<Frequency Range above 1GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units I {
Turn Table D -~
Absorber
/
tsoen] ATy ==
cm JAVAYAVATAYAYAYAVA
= T
Ground Plane
Test Receiver
\ | —
O O O Oo
W oo0o0e

For the actual test configuration, please refer to the attached file (Test Setup Photo).

5.1.6

EUT Operating Conditions

a. Placed the EUT on the testing table.
b. Setthe EUT under transmission condition continuously at specific channel frequency.
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5.1.7

Test Results

BELOW 1GHz WORST-CASE DATA:

CHANNEL

TX Channel 0

FREQUENCY RANGE

30MHz ~ 1GHz

DETECTOR FUNCTION

Peak (PK)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION | READ ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
T;Eg LEVEL LEVEL ( d;m/;) Ml?:; N FACTOR | LOSS | FACTOR | HEIGHT | ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
37.76 36.40 61.24 1 40.00 -3.60 11.75 0.91 37.50 101 155 QP
96.93 24.43 52.26 | 43.50 | -19.07 7.66 1.52 37.01 101 223 QP
190.05 15.79 40.28 | 43.50 | -27.71 10.00 2.12 36.61 101 318 QP
486.87 22.43 37.70 | 46.00 | -23.57 18.24 3.42 36.93 101 46 QP
730.34 25.04 35.01 ] 46.00 | -20.96 23.07 4.40 37.44 101 98 QP
897.18 30.67 40.34 | 46.00 | -15.33 23.00 4.96 37.63 101 278 QP
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
FREQ. EMISSION | READ LIMIT MARGIN ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
(MH2) LEVEL LEVEL (dBuV/m) (dB) FACTOR LOSS | FACTOR | HEIGHT ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
31.94 37.32 58.28 | 40.00 -2.68 15.76 0.82 | 37.54 101 325 QP
97.90 24.12 51.83 ] 43.50 | -19.38 7.77 1.52 | 37.00 101 202 QP
230.79 18.84 4151 ] 46.00 | -27.16 11.52 2.34 36.53 101 56 QP
486.87 22.32 37591 46.00 | -23.68 18.24 3.42 36.93 101 28 QP
610.06 21.10 33.74 1 46.00 | -24.90 20.58 4.04 37.26 101 166 QP
751.68 23.69 33.64 ] 46.00 | -22.31 23.05 4.49 | 37.49 101 258 QP
REMARKS:

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor
Margin value = Emission level — Limit value.
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ABOVE 1GHz WORST-CASE DATA:

BT _LE

CHANNEL TX Channel 0 Peak (PK)
DETECTOR FUNCTION

FREQUENCY RANGE |1GHz ~ 25GHz Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION | READ ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
T;Eg LEVEL LEVEL ( d;m/;) Ml?:; N FACTOR | LOSS | FACTOR | HEIGHT | ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
2390 33.65 41.52 | 54.00 -20.35 32.29 8.15 48.31 100 185 |JAverage
2390 43.97 51.84 | 74.00 -30.03 32.29 8.15 48.31 100 185 Peak
2402 96.22 ]104.06 32.30 8.17 | 48.31 100 185 |JAverage
2402 101.23 ]109.07 32.30 8.17 48.31 100 185 Peak
2493.9 34.07 41.64 | 54.00 -19.93 32.39 8.34 48.30 100 185 |JAverage
2493.9 46.01 53.58 | 74.00 -27.99 32.39 8.34 48.30 100 185 Peak
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION | READ ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
T;Eg LEVEL LEVEL ( d;m/;) Ml?:; N FACTOR | LOSS | FACTOR | HEIGHT | ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
2390 33.75 41.62 | 54.00 -20.25 32.29 8.15 48.31 100 120 |JAverage
2390 43.25 51.12 | 74.00 -30.75 32.29 8.15 48.31 100 120 Peak
2402 92.22 ]100.06 32.30 8.17 | 48.31 100 120 |JAverage
2402 97.75 ]105.59 32.30 8.17 48.31 100 120 Peak
2486.5 34.27 41.85| 54.00 -19.73 32.39 8.33 48.30 100 120 |JAverage
2486.5 44.62 52.20 | 74.00 -29.38 32.39 8.33 48.30 100 120 Peak
REMARKS:

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor
Margin value = Emission level — Limit value.

2. 2402MHz: Fundamental frequency.
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CHANNEL

TX Channel 19

FREQUENCY RANGE

1GHz ~ 25GHz

DETECTOR FUNCTION

Peak (PK)
Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION | READ ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
T;Eg LEVEL LEVEL ( d;m/;) Ml?:; N FACTOR | LOSS | FACTOR | HEIGHT | ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
2390 35.77 43.64 | 54.00 -18.23 32.29 8.15 48.31 100 180 |JAverage
2390 46.71 5458 | 74.00 -27.29 32.29 8.15 48.31 100 180 Peak
2440 95.84 ]103.57 32.34 8.24 48.31 100 180 |JAverage
2440 101.29 ]109.02 32.34 8.24 | 48.31 100 180 Peak
2486.8 34.00 41.58 | 54.00 -20.00 32.39 8.33 48.30 100 180 |JAverage
2486.8 46.07 53.65| 74.00 -27.93 32.39 8.33 48.30 100 180 Peak
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION | READ ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
T;Eg LEVEL LEVEL ( d;m/;) Ml?:; N FACTOR | LOSS | FACTOR | HEIGHT | ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
2390 34.97 42.84 | 54.00 -19.03 32.29 8.15 48.31 100 115 Average
2390 47.02 5489 | 74.00 -26.98 32.29 8.15 48.31 100 115 Peak
2440 92.14 99.87 32.34 8.24 48.31 100 115 Average
2440 97.38 105.11 32.34 8.24 48.31 100 115 Peak
2494 4 33.99 41.56 | 54.00 -20.01 32.39 8.34 48.30 100 115 Average
2494 4 45.84 53.41 | 74.00 -28.16 32.39 8.34 48.30 100 115 Peak
REMARKS:

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor
Margin value = Emission level — Limit value.

2. 2440MHz: Fundamental frequency.
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CHANNEL

TX Channel 39

FREQUENCY RANGE

1GHz ~ 25GHz

DETECTOR FUNCTION

Peak (PK)
Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION | READ ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
T;Eg LEVEL LEVEL ( d;m/;) Ml?:; N FACTOR | LOSS | FACTOR | HEIGHT | ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
2390 36.34 4421 | 54.00 -17.66 32.29 8.15 48.31 100 175 Peak
2390 47.76 55.63 | 74.00 -26.24 32.29 8.15 48.31 100 175 |JAverage
2480 93.52 ]101.13 32.38 8.31 48.30 100 175 |Average
2480 99.64 [107.25 32.38 8.31 48.30 100 175 Peak
2483.9 34.93 4253 | 54.00 -19.07 32.38 8.32 48.30 100 175 |JAverage
2483.9 48.65 56.25 | 74.00 -25.35 32.38 8.32 48.30 100 175 Peak
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION | READ ANTENNA | CABLE | PREAMP | ANTENNA | TABLE
T;Eg LEVEL LEVEL ( d;m/;) Ml?:; N FACTOR | LOSS | FACTOR | HEIGHT | ANGLE | REMARK
(dBuV/m) | (dBuV) (dB /m) (dB) (dB) (cm) (Degree)
2390 34.55 42.42 | 54.00 -19.45 32.29 8.15 48.31 100 130 |JAverage
2390 45.06 52.93 | 74.00 -28.94 32.29 8.15 48.31 100 130 Peak
2480 91.43 99.04 32.38 8.31 | 48.30 100 130 JAverage
2480 97.76 ]105.37 32.38 8.31 48.30 100 130 Peak
2483.9 34.54 42.14 | 54.00 -19.46 32.38 8.32 48.30 100 130 |JAverage
2483.9 46.46 54.06 | 74.00 -27.54 32.38 8.32 48.30 100 130 Peak
REMARKS:

1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor
Margin value = Emission level — Limit value.

2. 2480MHz: Fundamental frequency.
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5.2 Conducted Emission Measurement

5.2.1 Limits of Conducted Emission Measurement

Same as section 4.2.1.

5.2.2 Test Instruments
Same as section 4.2.2.

5.2.3 Test Procedures
Same as section 4.2.3.

5.2.4 Deviation from Test Standard

No deviation.

525 TEST SETUP

Same as section 4.2.5.

5.2.6 EUT Operating Conditions

Same as section 4.2.6.
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5.2.7 Test Results
CONDUCTED WORST-CASE DATA
DC 5V From Adapter
TEST VOLTAGE Input 230 Vac, 50sz 6dB BANDWIDTH |9 kHz
Eg\’(:;(.)r:\(l)'\ﬁliNTAL 24deg. C, 55RH TESTED BY Eric
Frequency | QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBjIV) (dBjIV) (dBjIV) (dB) (dB)
0.476000 26.64 46.41 19.77 L ON 9.7
0.476000 37.44 56.41 18.97 L ON 9.7
1.500000 25.02 46.00 20.98 L ON 9.7
1.500000 34.36 56.00 21.64 L ON 9.7
2.456000 27.15 46.00 18.85 L ON 9.7
2.456000 35.57 56.00 20.43 L ON 9.7
4.908000 31.43 46.00 14.57 L ON 9.7
4.908000 43.24 56.00 12.76 L ON 9.7
15.932000 34.55 50.00 15.45 L ON 9.9
15.932000 45.63 60.00 14.37 L ON 9.9
17.740000 28.90 50.00 21.10 L ON 9.9
17.740000 43.88 60.00 16.12 L ON 9.9

REMARKS: 1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2."-": The Quasi-peak reading value also meets average limit and
measurement with the average detector is unnecessary.
3. The emission levels of other frequencies were very low against the limit.
4. Margin value = Emission level - Limit value
5. Correction factor = Insertion loss + Cable loss
6. Emission Level = Correction Factor + Reading Value.
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DC 5V From Adapter
TEST VOLTAGE Input 230 Vac, 50sz 6dB BANDWIDTH |9 kHz
Eg\,(lIDRI(.)r:\gA’\IESNTAL 24deg. C, 55RH TESTED BY Eric
Frequency | QuasiPeak | CAverage Limit Margin Line Eilter Corr.
(MHz) (dBuV) (dBuv) (dBuv) (dB) (dB)
0.476000 30.01 46.41 16.40 N ON 10.1
0.476000 36.95 56.41 19.46 N ON 10.1
1.016000 23.47 46.00 22.53 N ON 9.9
1.016000 30.44 56.00 25.56 N ON 9.9
3.596000 23.88 46.00 22.12 N ON 9.8
3.596000 33.39 56.00 22.61 N ON 9.8
4.548000 29.64 46.00 16.36 N ON 9.8
4.548000 41.05 56.00 14.95 N ON 9.8
9.508000 23.24 50.00 26.76 N ON 9.9
9.508000 33.02 60.00 26.98 N ON 9.9
14.972000 25.19 50.00 24.81 N ON 9.9
14.972000 36.64 60.00 23.36 N ON 9.9

REMARKS: 1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2."-": The Quasi-peak reading value also meets average limit and
measurement with the average detector is unnecessary.
3. The emission levels of other frequencies were very low against the limit.
4. Margin value = Emission level - Limit value
5. Correction factor = Insertion loss + Cable loss
6. Emission Level = Correction Factor + Reading Value.
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5.3 6dB Bandwidth Measurement
5.3.1 Limits of 6dB Bandwidth Measurement

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

5.3.2 Test Setup

EUT SPECTRUM
| | ANALYZER

10dB ATTENUATION

PAD

5.3.3 Test Instruments

Refer to section 4.3.3 to get information of above instrument.

5.3.4 Test Procedure

Set resolution bandwidth (RBW) = 100kHz

Set the video bandwidth (VBW) = 3 x RBW, Detector = Peak.
Trace mode = max hold.

Sweep = auto couple.

® 20 T

Measure the maximum width of the emission that is constrained by the frequencies associated with

the two amplitude points (upper and lower) that are attenuated by 6 dB relative to the maximum level

measured in the fundamental emission

5.3.5 Deviation fromTest Standard

No deviation.

5.3.6 EUT Operating Conditions

The software provided by client to enable the EUT under transmission condition continuously at lowest,

middle and highest channel frequencies individually.
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5.3.7 Test Result
FREQUENCY 6dB BANDWIDTH MINIMUM LIMIT
CHANNEL (MHz) (MH2) (MH2) PASS / FAIL
0 2402 0.70 0.5 PASS
19 2440 0.70 0.5 PASS
39 2480 0.70 0.5 PASS
SPECTRUM PLOT OF WORST VALUE
REW 100 kHz TUMPVEW et o
VBW 300 kHz 10,08 dBm
205 RET205 dBm Att 20 dB SWT 20 ms 2 40165 Gie
- Dffset 10.5 dB Defta 2 [T1)
0.00 dB
700,89 kHz

M -4.08 dBm

10 02 1008 dBm

=20

-3

40

Rl
-7
FLF
T9.5- T [ T T [ T T
Center 2. 402 GHz 2.5 WMHz/ Span 25 MHz
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5.4  Conducted Output Power Measurement
5.4.1

Limits OF Conducted Output Power Measurement

For systems using digital modulation in the 2400-2483.5 MHz bands: 1 Watt (30dBm)

5.4.2 Test Setup

EUT

L

ATTENUATION

Power Sensor

PAD

5.4.3 Test Instruments

Refer to section 4.3.3 to get information of above instrument.

5.4.4 Test Procedures

A peak / average power sensor was used on the output port of the EUT. A power meter was used to read

Power Meter

the response of the peak / average power sensor. Record the power level.

5.4.5 Deviation from Test Standard
No deviation.
5.4.6 EUT Operating Conditions

Same as ltem 4.3.6.

5.4.7 Test Results
FREQUENCY | PEAK POWER | PEAK POWER
CHANNEL (MH2) (mW) (dBm) LIMIT (dBm) | PASS/FAIL
0 2402 1.219 0.86 30 PASS
19 2440 1.327 1.23 30 PASS
39 2480 1.180 0.72 30 PASS
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5.5 Power Spectral Density Measurement

5.5.1 Limits of Power Spectral Density Measurement

The Maximum of Power Spectral Density Measurement is 8dBm.

5.5.2 Test Setup

EUT SPECTRUM

10dB ATTENUATION ANALYZER
PAD

5.5.3 Test Instruments

Refer to section 4.3.3 to get information of above instrument.

5.5.4 Test Procedure

a. Set analyzer center frequency to DTS channel center frequency.
b. Set the span to 1.5 times the DTS bandwidth.

c. Set the RBW to: 3 kHz < RBW < 100 kHz.

d. Set the VBW = 3 x RBW.

e. Detector = peak.

f. Sweep time = auto couple.

g. Trace mode = max hold.

h

. Allow trace to fully stabilize.
i. Use the peak marker function to determine the maximum amplitude level within the RBW.

5.5.5 Deviation from Test Standard

No deviation.

5.5.6 EUT Operating Condition

Same as Iltem 4.3.6
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5.5.7

Test Results

Channel Freq. PSD Limit PASS
(MHz) (dBm/3kHz) (dBm/3kHz) IFAIL
0 2402 -13.59 8 PASS
19 2440 -12.97 8 PASS
39 2480 -13.65 8 PASS
SPECTRUM PLOT OF WORST VALUE
REW 3 kHz [T1] MP VIEW Marker 1 [T']
WVBW 10 kHz ' _12.97 dBm
20,5 Rer20.5 dBm Aft 20 dB SWT 50 ms 2 43957 GHz
' Offset 10.5 dB
10
0
10
20 ol ﬁhlnin “ﬂﬁﬂn]mqnm ﬁmm‘lﬂ I Mbnlnmmfl rll.l\qlﬂn Plﬂr‘rlun B 1
T AR RN
-30 L{ﬁ‘i
-40
50
50
70 C%' : ’9)
79.5- Ny

|
Center 2.44 GHz

85 kHz/

[ [
Span 950 kHz
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5.6 Conducted Out of Band Emission Measurement

5.6.1 Limits of Conducted Out of Band Emission Measurement

Below —20dB of the highest emission level of operating band (in 100kHz Resolution Bandwidth).

5.6.2 Test Setup

EUT SPECTRUM
10dB ATTENUATION ANALYZER
PAD

5.6.3 Test Instruments

Refer to section 4.3.3 to get information of above instrument.

5.6.4 Test Procedure

MEASUREMENT PROCEDURE REF

. Set the RBW = 100 kHz.

. Set the VBW = 300 kHz.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum power level in any 100 kHz band segment
within the fundamental EBW.

~NOoO O~ WNPRE

MEASUREMENT PROCEDURE OOBE

. Set RBW = 100 kHz.

. Set VBW = 300 kHz.

. Detector = peak.

Sweep = auto couple.

. Trace Mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level.

NoUlhAWN R

5.6.5 Deviation from Test Standard
No deviation.

5.6.6 EUT Operating Condition

Same as Iltem 4.3.6
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5.6.7 TEST RESULTS

CHO

RBW 100 kHz [T1] HP VEW RBIY 100 iz TP VEW
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6  Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to

provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited
and approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF Lab/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-5935343
Fax: 886-2-26051924 Fax: 886-3-5935342

Hwa Ya EMC/RF/Safety
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

- END ---
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