Microtest

st 00
Test Report
FCC ID:A4VXAM45
Date of issue: Dec. 15, 2018
Report Number: MTi181013E023

Sample Description: RAY

Model(s): XAM45

Applicant: Xmi Pte Ltd

Address: 11 Lor 3 Toa Payoh, Blk B #01-16/17 Singapore
319579

Date of Test: Sept. 25, 2018 — Dec. 15, 2018

Shenzhen Microtest Co., Ltd.
http://www.mtitest.com

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen Microtest
Co., Ltd.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China


http://www.mtitest.com/

Microtest

ﬁﬂiﬂ“#ﬁiﬂ'j - Page 2 of 61 - Report No.: MTi181013E023

Table of Contents

1 GENERAL INFORMATION .....itiituueiiieeiineennnsisssiissessssssssssissssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssnsssssssssssssnnnsssssssssans 5
1.1 [ X0l T = 0] N0 =3 U N PP RPN 5
1.2 OPERATION CHANNEL LIST 1uttttetteeeseuuutrreeeesssasusseeesesssssonssanesesssasansssssessssssssssssssesesssassssssesesssesssssssseesssessnssssseessssssansssseesens 5
13 TEST CHANNEL LIST e s s s s s s e s e e s s s s s e e s e s e s s e s e s e s e s e sasasasasesasesasnss 6
14 ANCILLARY EQUIPMENT LIST 1etteuttteeeauureeesreeesanuseeessssessssssessnsseesssssesssasssesssssesssssssesssnsssesssssssesssssssssssssessssssessssseesssseeenns 6
1.5 DESCRIPTION OF SUPPORT UNITS ...ttteteieieiuettteteeeeaausttttteessesusteteeeeesesunsataeeeesesansesaeeeesesaansssaeeeesssasassseeaeeeesasaanseeaeeeesasann 6

2 SUMMARY OF TEST RESULTS ....cuuuiiiiiiiiiinnniiiiiiiieennssissssiisssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssnsssssssssssssnnnnssssssssans 7

3 TEST FACILITIES AND ACCREDITATIONS. ......coitttteeiiieiiiieennnsisseiisssnssssssssssissnssssssssssssssssssssssssssssnnssssssssssssnnsssssssssassnnnes 8
3.1 TEST LABORATORY ...uuvvvreeeeessieuuusseeesesssasnssssssesssasassssseessssssassssssessesssanssssssssesssssssssssssesssesanssssssessssssssssseesessssnssnssensesssennns 8
3.2 ENVIRONMENTAL CONDITIONS «..tvvtreeeeeeseuusseeesesssasussssesesesasanssssssesssasassssssssssssssnssssssssssssasssssssssessssnssssssssessssssnnsssssesssannns 8
33 MEASUREMENT UNCERTAINTY ..uuvttteiuteeeesuseeesssseeessseeesesssseesasssesesassseesssssessssssesessnssesssnsssesssssesessnsssessssssesssssseessssseesssseees 8
3.4 TEST SOFTWARE ..eteeuuvteeesurteeeseseeesausseeesssaeesasseessasssesssnsaeessnssesesssssesssnssessssssesssssssesssnsseesssssssssnsssesssnssnessnsssesssnnsnessnssneenns 8

4 EQUIPIMIENT LIST ...uiiiiiiiiiuniiiinniinenmssssssssinmessssssssssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssss 9

5 TEST RESULT ...ciiiiiiieeiiiiiiiiettneiesiissennnsssssessssesnnssssssssssssnnsssssssssssssnnssssssssssssnnnsssssssssssnnnssssssssssssnnsssssssssssnnnnsssssssssnns 10
5.1 ANTENNA REQUIREMENT «..tteteuutteeeautteeesuteteeasuteeesasseeesuseesaastesesansseeesasseeessnsesesanssseesasseesssseeesssssseesssseessssseesensseeessnseens 10

5.1.1  StANAQArd rEQUITEIMENT ...........ccevieeeeieeeie ettt e e ee ettt e e e e ettt e e e e e e st ateaaeeessstssseaaaesesssssssaaasassessssssenaaaanas 10
5.1.2  EUT ANTENNG .ttt e e e nans 10
5.2 PEAK OUTPUT POWER ..veeeeutteteieuteeeesutteeeasuseeesasseesessseeessssesssssssesssssesessnssssssnsssssssssesssasssssssssssesssnsseessssssesssssesssnsssesssnseees 11
2 B N [ T SRR 11
O [y K T-1 {1« OO PRSPPPPPPP 11
5.2.3 TS PrOCEAUIE ...ttt ettt s et e s e et e s e st e st e e bt e st e s ate e e e e s e e e e e nanees 11
I [ X =X | LTSRS 11
53 CONDUCTED EMISSION ....ttttteeeeeesuutttteeeesesauseteeeeesesauaseseeeeesesasneseeeeesesaasns et e eeessaaansbaeeeeeeeaannseeeeeeeeesannsebaeeeeeesannnsnneeaens 15
L 2 A I 1 1 USSP 15
5,302 TOSE SEEUD e e 15
TG Y [ o1 o ol =T [ -SSR 16
R N [ a4 Y] YU 16
5.4 RADIATED SPURIOUS EMISSION.....uvtttteeeessauurereeesesssausareeesesssssussseeesesssasssssesesesssssssssssesesssssssssssesesssesssssssseessssssssssneessssnnns 21
R A I 1 11 XSSP 21
5.2 TOSE SCLUD e e en e nenns 22
R B [-X o] (o Yol 1| -SRI RSP 23
B [ X =X L TSR URRPP 24
5.4.4.1 Lo o (o Lo Y g I =] 0 1K [ ¢ ISR 24
O N S > 1o 1Yo =T [o 1= Bl o [ | 1o 1 =l S 28
5.4.4.3  Spurious Emission in Restricted Band 3260MMHZz-18000MHzZ .............ceeecueeeeeciirersiiiaessirieeessiiesesiiseasssisenens 29
5.5 20DB OCCUPIED CHANNEL BANDWIDTH ettt teiuuttttteaeeesauteteeeeesesaauseeeeeesssaaunseeeeeessaannbaeeeeeesaannsebeaeessaaannssnaeeeeeesaansenneeeens 30
T A I 1 [ S USSP 30
5.5.2 TOSE SCLUD e eneeeseeeeeaeaeaeneeaaas 30
T B [-X o] (o Yol (1] -2 U UUP U RSRP 30
I B [ a4 Y] | YU 30
5.6 CARRIER FREQUENCY SEPARATION ....uvvvvteesesesauurereeesesssasssnsseesesssassssssessesssasssssssesesssssssssssseessssssssssseessssssssssseesssssssnsssseeeens 37
R A I 1 1 APPSR 37
5.6.2  TOSE SELUD e e as 37
I N B [-X o] (o Yol (1] -2 SR RRPP 37
N B 1= X =X | L TSP RRRP 37
5.7 DWELL TIME c1tttteeeeeeiuutteeeeeeeeesuttaaeeeeeeesassasseeaeeeaanssaasaasaaesassasaaaeaassassstaneaaassassssaessaessanssstaeaseesseannssaneaessensntsaneeeenansas 45
LT R I [ 1 ST UUPRPIPP 45
5.7.2  TOSE SEEUD e e as 45
A T [ oo ol =T [ 4 -2 45
N [ 4L Y1 | TS 45
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



Microtest

ﬁﬁmﬁﬁimu - Page 3 of 61 - Report No.: MTi181013E023
5.8 CONDUCTED SPURIOUS EMISSION AND BANDEDGE ....vvvvvuvususesusssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnsnnnns 50
2 A I 1 [ S USSP 50
5.8.2  TOSE SEEUD e eas 50
O Y [ 0T o ol =T [ o - S 50
N [ 4L Y1 | YU 50
5.9 SPURIOUS RF CONDUCTED EMISSIONS ....vvveeieieieittteeeseseseiuetreesesssesanssseseesssassssssnsessssesssssssseesssessnsssssessessssssssssessesssnssnnnns 56
5.9.1  CONFOIMANCE LIMIt ..ottt sttt ettt et sa e st e st e st e st e s st e s st e sneenanees 56
5.9.2  MEASUIING INSEFUMENTS ...ttt ettt ettt ettt st e e st e s et esanne e e snneeeas 56
5.9.3  TOSESEUUD ..ottt sttt e et e e et e an e e satnee e 57
R N [ o o ol =T [ 1| - S 57
O T [ 21V [ XSS 57
PHOTOGRAPHS OF THE TEST SETUP........coitttttuiiiiiiiiiennneiiisiiiiennssssiissiiissssssssssssisssssssssssssssssnnssssssssssssnsssssssssssssnnnsssssssssans 59

PHOTOGRAPHS OF THE EUT

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



Microtest

ﬁﬂiﬂ“#ﬁiﬂ'j - Page 4 of 61 - Report No.: MTi181013E023

TEST REPORT

Applicant’s name: Xmi Pte Ltd

Address: 11 Lor 3 Toa Payoh, Blk B #01-16/17 Singapore 319579

Manufacture's name:  Xmi Pte Ltd

4th Floor, Block B, 15th Building, Vtrek Innovation Industrial Park,

Address: No. 644 Shibei Road, Panyu District, Guangzhou, China
Product name: RAY

Trademark: X-mini

Model name: XAM45

Standards: FCC Part 15.247

ANSI C63.10-2013
Test Procedure: KDB 174176 D01 Line Conducted FAQ v01r01

This device described above has been tested by Shenzhen Microtest Co., Ltd. and the test results show that the
equipment under test (EUT) is in compliance with the FCC requirements. And it is applicable only to the tested
sample identified in the report.

Tested by: Q&"‘Ww

Demi Mu Dec. 15, 2018

Reviewed by: g fue- }}If’/?

Blue Zheng Dec. 15, 2018
Approved by: M 0/191/1
Smith Chen Dec. 15, 2018
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1 General Information

1.1 Description of EUT

Product name: RAY

Trade Name: X-mini

Model name: XAM45

Series model: N/A

Difference in series models: | N/A

Operation Frequency 2402-2480MHz

Modulation Type: GFSK, 1/4-DQPSK, 8DPSK
Bit Rate of Transmitter: 1 Mbps, 2Mbps, 3Mbps
Antenna Type: Ceramic Antenna

Antenna Gain: 0dBi

Max. Output Power: 4.304dBm

Hardware Version: BSO81RL_BT_V1

Software Version: V01

Battery: DC 3.7V 60mAh

Power source: DC 5V from adapter or DC 3.7V from battery
Adapter information: N/A

1.2 Operation channel list

Channel Fr?&tlig)]cy Channel Fr?&hir;cy Channel Fr((el\(jll;'ezr)]cy
00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460
05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454 -- --
26 2428 53 2455 -- --
1.3 Test channel list
Channel Channel Frequency (MHz)
Low 00 2402
Middle 39 2441
High 79 2480
1.4 Ancillary equipment list
Equipment Model SIN Manufacturer Certificate type

Adapter HW-059200CHQ / Huawei /

1.5 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.

ltem

Equipment

Brand

Maodel/Type No.

Series No. Note

/

/

/

/

/

/

Note:

(1)The support equipment was authorized by Declaration of Confirmation.
(2)For detachable type 1/O cable should be specified the length in cm in T Length s column.

Tel:(86-755)88850135
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2 Summary of Test Results

Test procedures according to the technical standards:

Standard Section Test Item Result Remark
15.203/15.247(c) Antenna requirement Pass
15.247(b)(1) Peak output power Pass
15.207 Conducted emission Pass
15.247(d) Band edge Pass
15.205/15.209 Spurious emission Pass
15.247(a)(1) 20dB occupied bandwidth Pass

Carrier Frequencies

15.247(a)(1) Separation Pass
15.247(a)(1) Hopping channel number Pass
15.247(a)(1) Dwell time Pass
15.205 Spurious R_’F _Conducted Pass
Emissions
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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3 Test Facilities and Accreditations

3.1 Test laboratory

Test Laboratory Shenzhen Microtest Co., Ltd.

No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye
Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China

FCC Registration No.: 448573

Location

3.2 Environmental conditions

Temperature: 20°C~30°C
Humidity 30%~70%

Atmospheric pressure 98kPa~101kPa

3.3 Measurement uncertainty

The reported uncertainty of measurement y = U - where expended uncertainty U is based on a standard

uncertainty multiplied by a coverage factor of k=2 providing a level of confidence of approximately 95
%

No. Item Uncertainty
1 Conducted Emission Test +1.38dB
2 RF power, conducted +0.16dB
3 Spurious emissions, conducted +0.21dB
4 All emissions, radiated(<1G) +4.68dB
5 All emissions, radiated(>1G) +4.89dB
6 Temperature +0.5°C
7 Humidity 2%

3.4 Test software

Software _
Manufacturer Model Version
Name
RF Test System Farad LZ-RF Lz_Rf 3A3
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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4 Equipment List
Equipment Equipment Manufactur Model Serial No. Calibration Due date
No. Name er date
Spectrum .
MTI-E001 Analyzer Agilent E4407B | MY41441082 | 2018/09/18 | 2019/09/17
CMU 200
MTI.EQo2 | universalradio | Rohde&schw | .\, 5qq 114587 | 2018/09/18 | 2019/09/17
communication arz
tester
MTI-E004 | EMI Test Receiver ROhdaefZ‘SChW ESPI 1000314 | 2018/09/18 | 2019/09/17
MTI-E006 Broadband schwarabeck | YULB916 872 2018/09/18 | 2019/09/17
antenna 3
MTI-EQ0Q7 Horn antenna schwarabeck BBI—(;ngZ 1201 2018/09/18 | 2019/09/17
MTI-E014 amplifier America 8447D | 3113A06150 | 2018/09/18 | 2019/09/17
Conduction
MTI-E015 | Immunity Signal | Schloder | CDG6000 126A11‘:’343/20 2018/09/18 | 2019/09/17
Generator
Coupled
MTI-EO016 decoupling Schloder CDA A2210332/20 2018/09/18 | 2019/09/17
M2/M3 15
network
MTI-E032 | COmprehensive | Rohde&schw |\ 4 eqq 124192 2018/09/18 | 2019/09/17
test iInstrument arz
MTI-E034 amplifier Agilent 8449B | 3008A02400 | 2018/09/18 | 2019/09/17
MTI-E040 Spectrum Agilent N9020A | MY49100060 | 2018/09/18 | 2019/09/17
analyzer
MTI-E041 | Signal generator Agilent N5182A | MY49060455 | 2018/09/18 | 2019/09/17
MTI-E042 Aréae'gg;'t%?a' Agilent E4421B | GBA40051240 | 2018/09/18 | 2019/09/17
MTI-E043 |  Power probe Dare RPR3006 | 16100054SN | 5418/00/18 | 2019/09/17
Instruments W 016
MTI-EQ47 10dB attenuator Mini-Circuits | UNAT-10+ 15542 2018/09/18 | 2019/09/17
MTI-E049 spectrum Rohde&schw | - o 39 100019 2018/09/18 | 2019/09/17
analyzer arz
MTI-E050 PSG Signal Agilent E8257D | MY46520873 | 2018/09/18 | 2019/09/17
generator
Active Loop FMZB
MTI-EO051 Antenna 9kHz - Schwarzbeek 00044 2018/09/18 | 2019/09/17
1519 B
30MHz
Chengdu
MTI-E052 18-40GHz step Micro | Z-NA18- 1 1608001 | 2018/09/18 | 2019/09/17
amplifier 40G-21
Technology
MTI-E053 | 15-40G Antenna | Schwarzbeek BBHOA917 BBHA831705 2018/09/18 | 2019/09/17

Note: the calibration interval of the above test instruments is 12 months and the calibrations are traceable to
international system unit (SI).

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com
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5 Test Result

5.1 Antenna requirement
5.1.1 Standard requirement

15.203 requirement: For intentional device, according to 15.203: an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device

5.1.2 EUT Antenna

The EUT antenna is Ceramic antenna (0dBi). It comply with the standard requirement. In case of
replacement of broken antenna the same antenna type must be used.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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5.2 Peak output power

5.2.1 Limit
FCC Partl15 Subpart C
] o Frequency Range
Section Test Item Limit
(MHz)
15.247(b)(3) Pe";‘)‘;\f\’/gﬁp“t Power<1W(30dBm) 2400-2483.5
5.2.2 Test setup
EUT Spectrum
Analyzer

5.2.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting:
RBW=1MHz, VBW=3MHz, Detector=Peak (If 20dB BW <1 MHZz)
RBW=3MHz, VBW=10MHz, Detector=Peak (If 20dB BW > 1 MHz)

(3) The EUT was set to continuously transmitting in the max power during the test.

5.2.4 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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it e )
Test data
EUT : RAY Model Name XAMA45
Temperature : |25 °C Relative Humidity : |60%
Pressure : 1012 hPa Test Voltage DC 3.7V
GFSK
Maximum Peak Output
Frequency .
Test Channel Limit (dB
(MHz) Power(dBm) imit (dBm)
CHOO 2402 3.541 30
CH39 2441 4.304 30
CH78 2480 3.988 30
1/4-DQPSK
Maximum Peak Output
Frequency .
Test Channel
(MHz) Power(dBm) Limit (dBm)
CHO00 2402 1.510 30
CH39 2441 3.249 30
CH78 2480 3.129 30
8DPSK
Maximum Peak Output
Frequency L
Test Ch I
es anne (MH2) Power(dBm) Limit (dBm)
CHOO 2402 2.012 30
CH39 2441 3.252 30
CH78 2480 3.071 30

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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GFSK TX CHOO GFSK TX CH39

quency
el PR R TR

Auto Tune| Auto Tune
Ref Offset05 dB MKkr1 2.402 167 GHz Mkr1 2.440 817 GHz
[9gBidiv__Rer 20.00 dBm 3.541 dBm [0gaielyRe 20.00 d8m 4.304 dBm

Center Freq CenterFreq

? T 2.402000000 GHz, T 'y T 2.441000000 GHz

StartFreq StartFreq

2.399500000 GHz . 2438500000 GHz

StopFreq Stop Freq

2.404500000 GHz, 2443500000 GHz

CF Step| CF Step|

500.000 kHz 600.000 kHz

Auto Man Auto Man

FreqOffset Freq Offset

0 Hz| 0Hz
Center 2402000 GHz Span 5.000 MHz Center 2.441000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts)

= sratus = stamus

GFSK TX CH78 /4-DQPSK TX CHOO

2.480000000 GHz quency
et #hen:
Auto Tune| Auto Tune
MKr1 2.479 808 GHz Ref Offset 0.5 dB Mkr1 2.402 017 GHz
[9gBidiv__Rer 20.00 dBm 3.988 dBm [0gaiey_Rel 20.00 d8m 1.510 dBm
Center Freq CenterFreq
9 T 2.480000000 GHz, T T 2.402000000 GHz
StartFreq StartFreq
2477500000 GHz 2383500000 GHz
StopFreq Stop Freq
2.482500000 GHz, 2404500000 GHz
CF Step| CF Step|
500.000 kHz 600.000 kHz
Auta manf || Auto Man,
FreqOffset Freq Offset
0 Hz| 0Hz
Center 2480000 GHz Span 5.000 MHz Center 2.402000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (601 pts) #Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts)
= sratus = stamus

/4-DQPSK TX CH39 m/4-DQPSK TX CH78

Frequency
ik PR
MKr1 2.440 800 GHz Adito Tung Mkr1 2.479 850 GHz AutoTune
Ref Offset05 dB Ref Offset 05 dB
Jodeiciy Ref 20,00 dBm 3.249 dBm {9 gevaiy Ref 20,00 dBm 3.128 dBm
og og
Center Freq CenterFreq
’ T 2.441000000 GHz| T T T . T T 2.480000000 GHz|
StartFreq StartFreq
2438500000 GHz | ! | 2477500000 GHz
stopFreqf || - I I I [ Stop Freq
2443600000 GHz 2482600000 GHz
CF Step| . { { CF Step|
500,000 kHz 500.000 kHz
auto wmanf || | | uto Man
Freq Offset | ! | FreqOffset
OHz OHz
Center 2.441000 GHz Span 5.000 MHz Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts) #Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts)
wsc sraus ™ stams
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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o 44 s J g

3 | i A, Josoas3FM et ana [ F
enter Freq 2.402000000 GHz Avg Type: 4 At requency requeny
PHO: Fast o Trig:Fras Run AvglHald:> 100100 Tere Tr un
(FGainLow — BAtten:30 oer IFGainlmw | BAtten: 30 dB
Auto Tune Auto Tune
Mkr1 2.401 958 GHz Mkr1 2.440 858 GHz
Ref Offset05 dB Ref Offset 05 dB
Jodeiciy Ref 20,00 dBm 2.012 dBm {9 gevaiy Ref 20,00 dBm 3.252 dBm
og og
Center Freq CenterFreq
. 2.402000000 GHz, T T ? T T 2.441000000 GHz
StartFreq StartFreq
2:399500000 GHz, I I ] 2438500000 GHz
stopFreqf || - I I I Stop Freq
2404500000 GHz, 2443500000 GHz
CF Step| . { { CF Step|
500.000 kHz 500,000 kiHz
lauto Man) | | | | Auto Man
FreqOffset | | | Freq Offset
0Hz OHz
Center 2.402000 GHz Span 5.000 MHz Center 2.441000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts) #Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts)
e smatus s sTaTus
enter Freq 2.480000000 GHz . DeaType: Frequsney
Fosniow * fotten 3048 ool o rrEr
Auto Tune
Mkr1 2.479 792 GHz
Ref Offset05 dB
Jodeiciy Ref 20,00 dBm 3.071 dBm
og
Center Freq
2 2.480000000 GHz,
StartFreq
2477500000 GHz,
StopFreq
2482500000 GHz,
CF Step|
500.000 kHz
Aauta Man|
Freq Offset
0Hz
Center 2480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (601 pts)
e smarus
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5.3 Conducted emission

5.3.1 Limits
Class B (dBuV)
FREQUENCY (MHz) :
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50 -5.0 56.00 46.00
5.0-30.0 60.00 50.00
Note

(1)The tighter limit applies at the band edges.
(2)The limit of " * " marked band means the limitation decreases linearly with the logarithm of the frequency

in the range.

5.3.2 Test setup

Vertical Reference
Ground Plane /Test Receiver

I ——
EUT o o o o
40cm Moooo
80cm
[ [ ~ & L
I L

\Horizontal Reference
Ground Plane

Note: 1. Supportunits were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.3.3 Test procedure
a. EUT Operating Conditions

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.

b. The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

c. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected to the

power mains through a line impedance stabilization network (LISN). All other support equipments
powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the
measuring instrument.

d. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and
forth in the center forming a bundle 30 to 40 cm long.

e. 1/O cables that are not connected to a peripheral shall be bundled in the center. The end of the

cable may be terminated, if required, using the correct terminating impedance. The overall length

shall not exceed 1 m.
f. LISN at least 80 cm from nearest part of EUT chassis.
For the actual test configuration, please refer to the related Item —EUT Test Photos.

5.3.4 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Test data
EUT : RAY Model Name. XAMA45
Temperature : |26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : L
Test Voltage ?zcoaggﬁrzn adapter AC Test Mode : Normal link
80.0 dBuv
70
0 \ chlf'ams ClassB AC Conduction{QP)
50 \I\ [ [ZIZI'.|.|I‘I 5 ClassB | AC Conduction[AVG)
40
30
20 ||
|
10 )
0 U W ) L AvG
-10
-20
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ~ment Limit Over
MHz dBuV dB dBuV dBuV/ dB Detector Comment
1> 0.1655  49.35 1.57 5092 65.18 -14.26 QP
2 0.1655 2413 1.57 25.70 55.18 -29.48 AVG
3 0.5484  36.92 1.57 38.49 56.00 -17.51 QP
4 0.5484 28.32 1.57 29.89 46.00 -16.11 AVG
5 1.0484 2963 1.58 31.21 56.00 -24.79 QP
6 1.0484 19.21 1.58 20.79  46.00 -25.21 AVG
7 1.3375 3259 1.58 34.17 56.00 -21.83 QP
8 1.3375 2182 1.58 2340 46.00 -22.60 AVG
9 2.2163 31.95 1.43 33.38 56.00 -22.62 QP
10 22163  23.11 1.43 2454  46.00 -21.46 AVG
11 3.2578  30.77 0.99 31.76 56.00 -24.24 QP
12 3.2578  26.13 0.99 2712  46.00 -18.88 AVG
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L e S ’ P
EUT : RAY Model Name. : XAMA45
Temperature : |26 °C Relative Humidity : 54%
Pressure 1010hPa Phase : N

. |DC 5V from adapter AC i .

Test Voltage 120V/60Hz Test Mode : Normal link

80.0 dBuV
70

o \ FCCPart15 ClassB AC Conduction(QP)
|

’g' FCCPart15 ClassB AL Conduction[AVG)
50 |
40 f

30

20

N

\ peak
0 J‘W AVG
-10
-20
0.150 [MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV dBuV dB Detector Comment
1 = 0.1578 52.19 1.58 53.77 65.58 -11.81 QP
2 0.1578 22.22 1.58 23.80 55.58 -31.78 AVG
3 0.4547 31.81 1.57 33.38 56.79 -23.41 QP
4 0.4547 17.68 1.57 19.25 46.79 -27.54 AVG
5 0.5367 33.54 1.57 35.11 56.00 -20.89 QP
6 0.5367 17.55 1.57 19.12 46.00 -26.88 AVG
7 1.5133 23.24 1.58 24.82 56.00 -31.18 QP
8 1.5133 12.33 1.58 13.91 46.00 -32.09 AVG
9 2.3961 24.58 1.31 25.89 56.00 -30.11 QP
10 2.3961 10.41 1.31 11.72 46.00 -34.28 AVG
11 3.2930 2549 0.98 26.47 56.00 -29.53 QP
12 3.2930 21.81 0.98 22.79 46.00 -23.21 AVG
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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EUT : RAY Model Name. : XAM45
Temperature : |26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : L
. |DC 5V from adapter AC . :
Test Voltage 240V/60Hz Test Mode : Normal link
80.0 dBuY
70
\ FCCPart15 ClassB AC Conduction{QP)
60 I
\ ECCPart15 ClagsB| AL Conduction[AVG)
50 |
1
. m\}w
A
3 7
30 I} A b 4
|] Il‘\‘ /\'l. Jl\l\‘,l"\_klh ﬂr\ I r\ fIH‘PIIP'lIN R\f!’\wg 11
2 | o S L f\) ISR k - \Wmmf RW
[N (b T
10 |/ - Ly e lﬁf "\% pesk
0
10
-20
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB dBuV dBuV dB Detector Comment
1 0.5757 38.37 1.57 39.94 56.00 -16.06 QP
2 0.5757 30.03 1.57 31.60 46.00 -14.40 AVG
3 1.0132 40.44 1.58 42.02 56.00 -13.98 QP
4 * 1.0132 32.01 1.58 33.59 46.00 -12.41 AVG
5 1.8765 35.21 1.59 36.80 56.00 -19.20 QP
6 1.8765 27.44 1.59 29.03 46.00 -16.97 AVG
7 3.3710 28.49 0.97 29.46 56.00 -26.54 QP
8 3.3710 24.09 0.97 25.06 46.00 -20.94 AVG
9 5.7070 23.18 0.34 23.52 60.00 -36.48 QP
10 5.7070 19.00 0.34 19.34 50.00 -30.66 AVG
11 17.2617 21.09 0.30 21.39 60.00 -38.61 QP
12 17.2617 15.76 0.30 16.06 50.00 -33.94 AVG
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L e S ’ P
EUT : RAY Model Name. : XAM45
Temperature : |26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : N
. |DC 5V from adapter AC . :
Test Voltage 240V/60Hz Test Mode : Normal link
80.0 dBuY
70
FCCPart15 ClassB AC Conduction(QP)
[
FCCPart15 ClagsB AL Conduction[AVG)
|
7
‘\”\Ng
i N 1 X
\f i IL “‘\JI" A eak
l\ﬂ}' L"m’\ 41“ J-:VG
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Owver
MHz dBuV dB dBuV dBuV dB Detector Comment
1 * 0.5092 35.34 1.57 36.91 56.00 -19.09 QP
2 0.5092 16.11 1.57 17.68 46.00 -28.32 AVG
3 1.0093 28.93 1.58 30.51 56.00 -25.49 QP
4 1.0093 13.28 1.58 14.86 46.00 -31.14 AVG
5 1.6030 24.40 1.58 25.98 56.00 -30.02 QP
6 1.6030 10.40 1.58 11.98 46.00 -34.02 AVG
7 3.5741 2527 0.95 26.22 56.00 -29.78 QP
8 3.5741 18.00 0.95 18.95 46.00 -27.05 AVG
9 6.3475 21.43 0.37 21.80 60.00 -38.20 QP
10 6.3475 10.63 0.37 11.00 50.00 -39.00 AVG
11 13.0741 14.32 0.33 14.65 60.00 -45.35 QP
12 13.0741 6.84 0.33 717 50.00 -42.83 AVG
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.4 Radiated spurious emission
5.4.1 Limits

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to be

followed.

Frequency Field Strength Measurement Distance
(MHz) (micorvolts/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
Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz
Stop Frequency 10th carrier harmonic
RB / VB (emission in restricted 1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for
band) Average
Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP
Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.4.2 Test setup

Radiated emission test-up frequency below 30MHz

Loop Antenna I

1-4m

« M Amplifier

—
':"8|m Analyzer

:A——3m—h: ’

Turntable
Imto 4m
Spectrum \ EOT|
Analyzer IO.Sm
[C—]
| — —

Ground Plane _
Coaxial Cable

Radiated emission test-up frequency above 1GHz

\
Turntable 4m
:Dm A
\ EUT v [
} 1.5
] | H
_AmD”ﬁel I Test Receiver
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5.4.3 Test procedure

a.

g.

EUT operating conditions. The EUT tested system was configured as the statements of 2.4 Unless
otherwise a special operating condition is specified in the follows during the testing.

The measuring distance of at 3 m shall be used for measurements at frequency up to 1GHz. For
frequencies above 1GHz, any suitable measuring distance may be used.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter open
area test site. The table was rotated 360 degrees to determine the position of the highest radiation.

The height of the equipment or of the substitution antenna shall be 0.8 m; the height of the test
antenna shall vary between 1 m to 4 m. Both horizontal and vertical polarizations of the antenna
are set to make the measurement.

The initial step in collecting conducted emission data is a spectrum analyzer peak detector mode
pre-scanning the measurement frequency range. Significant peaks are then marked and then
Quasi Peak detector mode re-measured.

If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

For the actual test configuration, please refer to the related Iltem —EUT Test photos.

Note: Both horizontal and vertical antenna polarities were tested and performed pretest to three orthogonal axis.
The worst case emissions were reported

During the radiated emission test, the Spectrum Analyzer was set with the following configurations:

Frequency Band (MHz) Function Resolution bandwidth Video Bandwidth
30 to 1000 QP 120 kHz 300 kHz
Peak 1 MHz 1 MHz
Above 1000
Average 1 MHz 10 Hz

Note: for the frequency ranges below 30 MHz, a narrower RBW is used for these ranges but the measured value
should add a RBW correction factor (RBWCF) where RBWCF [dB] =10*Ig(100 [kHz]/narrower RBW [kHZz]). , the
narrower RBW is 1 kHz and RBWCF is 20 dB for the frequency 9 kHz to 150 kHz, and the narrower RBW is 10

kHz and RBWCF is 10 dB for the frequency 150 kHz to 30 MHz.

Tel:(86-755)88850135

Fax: (86-755) 88850136
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5.4.4 Test results

5.4.4.1 Radiation emission

Below 30MHz
EUT: RAY Model Name: XAM45
Temperature: 20 °C Relative Humidtity: 48%
DC 5V from adapter AC
Pressure: 1010 hPa Test Voltage: 120V/60Hz
Test Mode: TX Polarization : --
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
-- - - - Pass
- - - - Pass
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuV) + distance extrapolation factor.
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Between 30MHz — 1GHz

Notel : Emission Level = Meter Reading + Factor, Margin= Emission Level- Limit, Factor = Antenna
Factor + Cable Loss — Pre-amplifier.

Note2: The three modulated high, medium and low channels have been tested. The report only shows
the worst mode. The worst mode is GFSK CH39

EUT : RAY Model Name : XAM45
ﬁﬁﬁg’i‘fy: 52% Phase: H
Pressure: 1010 hPa Test Voltage : 1DZCO\5/>ggf|rzn adapter AC
Test Mode : TX+Charging
80.0 dBu¥/m

70

60
FCC Class B 3M Radiation

50 Margin -6 (B [

: = :
- il A

0 ﬂwww

0

-10

-20
30.000 40 50 60 70 80 [MHz) 300 400 500 600 70O 1000.000

Reading Correct Measure-

No. Mk. Freq. Level Factor  ment Limit  Over
MHz dBuV dBuV/m dBuV/m dBuV/m dB Detector
1 43.5057 25.68 -9.99 15.69 40.00 -2431 QP
2 151.5972 48.21 -14.40 33.81 43.50 -9.69 QP
3 * 196.5098 51.76 -12.26 39.50 43.50 -4.00 QP
4 I 361.7139  48.20 -7.34 40.86 46.00 -5.14 QP
5 531.9635 39.96 -5.16 34.80 46.00 -11.20 QP
6 851.0353  31.61 -2.02 29.59 46.00 -16.41 QP
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EUT : RAY Model Name : XAM45
Relative o .
Humidity: 52% Phase: \
DC 5V from adapter AC

Pressure: 1010 hPa Test Voltage : 120V/60Hz
Test Mode : TX+Charging

80.0 dBuV/m

70

60

FCC Class B 3M Radiation

50 Margin -6 dB [

40 | |

30

20

10

0.0
30.000 40 5 60 70 80 [MHz) 300 400 500 600 700 1000.000

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dBuV/m dBuV/m dBuV/m dB Detector
1 * 36.7661 30.80 -11.06 19.74 40.00 -20.26 QP
2 51.3004 27.21 -9.85 17.36 40.00 -2264 QP
3 92.7870 25.10 -12.64 12.46 43.50 -31.04 QP
4 119.8555 25.85 -12.07 13.78 43.50 -29.72 QP
5 199.9856  31.94 -10.73 21.21 43.50 -2229 QP
6 428.0192  29.72 -6.13 23.59 46.00 -2241 QP
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1G-25GHz

Note: (1) All Readings are Peak Value (VBW=3MHz) and AV Value (VBW=10Hz).
(2) Emission Level= Antenna Factor + Cable Loss + Read Level - Preamp Factor
(3) All other emissions more than 20dB below the limit.

All the modulation modes have been tested, and the worst result was report as below:

Frequenc| Read Cable | Antenna| Preamp [Emission Limits Margin
y Level loss Factor Factor Level Remark | Comment
(MHz) | (dBpV) | (dB) dB/m (dB) (dBuV/m)|(dBuV/m)| (dB)
Low Channel (2402 MHz)(GFSK)--Above 1G
4804.03 | 64.23 5.21 35.59 44.30 60.73 74.00 -13.27 Pk Vertical
4804.03 | 41.75 5.21 35.59 44.30 38.25 54.00 -15.75 AV Vertical
7206.27 | 59.92 6.48 36.27 44.60 58.07 74.00 -15.93 Pk Vertical
7206.27 | 44.37 6.48 36.27 44.60 42.52 54.00 -11.48 AV Vertical
4804.11 | 61.80 5.21 35.55 44.30 58.26 74.00 -15.74 Pk Horizontal
4804.11 | 42.50 5.21 35.55 44.30 38.96 54.00 -15.04 AV Horizontal
7206.22 | 63.07 6.48 36.27 4452 61.30 74.00 -12.70 Pk Horizontal
7206.22 | 48.00 6.48 36.27 4452 46.23 54.00 -7.77 AV Horizontal
Mid Channel (2441 MHz)(GFSK)--Above 1G
4882.4 | 63.99 5.21 35.66 44.20 60.66 74.00 -13.34 Pk Vertical
4882.4 | 43.64 5.21 35.66 44.20 40.31 54.00 -13.69 AV Vertical
7323.24 | 61.49 7.10 36.50 44.43 60.66 74.00 -13.34 Pk Vertical
7323.24 | 47.79 7.10 36.50 44.43 46.96 54.00 -7.04 AV Vertical
4882.11 | 60.51 5.21 35.66 44.20 57.18 74.00 -16.82 Pk Horizontal
4882.11 | 48.06 5.21 35.66 44.20 44.73 54.00 -9.27 AV Horizontal
7323.13 | 61.46 7.10 36.50 44.43 60.63 74.00 -13.37 Pk Horizontal
7323.13 | 42.79 7.10 36.50 44.43 41.96 54.00 -12.04 AV Horizontal
High Channel (2480 MHz)(GFSK)-- Above 1G
4960.4 | 66.91 5.21 35.52 44.21 63.43 74.00 -10.57 Pk Vertical
4960.4 | 43.03 5.21 35.52 44.21 39.55 54.00 -14.45 AV Vertical
7440.2 | 61.30 7.10 36.53 44.60 60.33 74.00 -13.67 Pk Vertical
7440.2 | 45.90 7.10 36.53 44.60 44.93 54.00 -9.07 AV Vertical
4960.23 | 66.82 5.21 35.52 44.21 63.34 74.00 -10.66 Pk Horizontal
4960.23 | 46.98 5.21 35.52 44.21 43.50 54.00 -10.50 AV Horizontal
7440.3 | 61.05 7.10 36.53 44.60 60.08 74.00 -13.92 Pk Horizontal
7440.3 | 45.49 7.10 36.53 44.60 44.52 54.00 -9.48 AV Horizontal
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.4.4.2 Band edge - radiated

All the modulation modes have been tested, and the worst result was report as below:

Frequenc Met(?r Cable Antenna [ Preamp | Emission Limits Margin | Detector

y Reading Loss Factor Factor Level Comment

(MHz) (dBuV) (dB) dB/m (dB) (dBuV/m) | (dBuV/m) (dB) Type
1Mbps (11/4-DQPSK)-hopping
2310.00 56.36 2.97 27.80 43.80 43.33 74 -30.67 Pk Horizontal
2310.00 44.60 2.97 27.80 43.80 31.57 54 -22.43 AV Horizontal
2310.00 59.00 2.97 27.80 43.80 45.97 74 -28.03 Pk Vertical
2310.00 41.93 2.97 27.80 43.80 28.90 54 -25.10 AV Vertical
2390.00 58.84 3.14 27.21 43.80 45.39 74 -28.61 Pk Vertical
2390.00 42.62 3.14 27.21 43.80 29.17 54 -24.83 AV Vertical
2390.00 57.23 3.14 27.21 43.80 43.78 74 -30.22 Pk Horizontal
2390.00 41.93 3.14 27.21 43.80 28.48 54 -25.52 AV Horizontal
2483.50 57.75 3.58 27.70 44.00 45.03 74 -28.97 Pk Vertical
2483.50 43.59 3.58 27.70 44.00 30.87 54 -23.13 AV Vertical
2483.50 59.60 3.58 27.70 44.00 46.88 74 -27.12 Pk Horizontal
2483.50 41.99 3.58 27.70 44.00 29.27 54 -24.73 AV Horizontal
1Mbps(GFSK)- Non-hopping

2310.00 56.36 2.97 27.80 43.80 43.33 74 -30.67 Pk Horizontal
2310.00 44.01 2.97 27.80 43.80 30.98 54 -23.02 AV Horizontal
2310.00 60.06 2.97 27.80 43.80 47.03 74 -26.97 Pk Vertical
2310.00 43.80 2.97 27.80 43.80 30.77 54 -23.23 AV Vertical
2390.00 59.49 3.14 27.21 43.80 46.04 74 -27.96 Pk Vertical
2390.00 42.20 3.14 27.21 43.80 28.75 54 -25.25 AV Vertical
2390.00 56.53 3.14 27.21 43.80 43.08 74 -30.92 Pk Horizontal
2390.00 42.01 3.14 27.21 43.80 28.56 54 -25.44 AV Horizontal
2483.50 58.27 3.58 27.70 44.00 45.55 74 -28.45 Pk Vertical
2483.50 43.99 3.58 27.70 44.00 31.27 54 -22.73 AV Vertical
2483.50 59.91 3.58 27.70 44.00 47.19 74 -26.81 Pk Horizontal
2483.50 43.18 3.58 27.70 44.00 30.46 54 -23.54 AV Horizontal
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5.4.4.3 Spurious Emission in Restricted Band 3260MMHz-18000MHz

All the modulation modes have been tested, and the worst result was report as below:
The worst mode is GFSK CH39

Frequenc | Readin | Cable |7 = " | Preamp |Emission]| , . . . |Detecto
a Limits | Margin
y glLevel| Loss | - . | Factor Lgl\;el o r Comment
(MHz) | (dBpV) | (dB) dB/m (dB) i, /mi; Vv /mL; (dB) | Type
3260 60.21 4.04 29.57 44.70 49.12 74 -24.88 Pk Vertical
3260 50.02 4.04 29.57 44.70 38.93 54 -15.07 AV Vertical
3260 62.11 4.04 29.57 44.70 51.02 74 -22.98 Pk Horizontal
3260 51.25 4.04 29.57 44.70 40.16 54 -13.84 AV Horizontal
3332 66.01 4.26 29.87 44.40 55.74 74 -18.26 Pk Vertical
3332 54.09 4.26 29.87 44.40 43.82 54 -10.18 AV Vertical
3332 62.88 4.26 29.87 44.40 52.61 74 -21.39 Pk Horizontal
3332 53.74 4.26 29.87 44.40 43.47 54 -10.53 AV Horizontal
17797 44.13 10.99 43.95 43.50 55.57 74 -18.43 Pk Vertical
17797 32.28 10.99 43.95 43.50 43.72 54 -10.28 AV Vertical
17788 44,10 11.81 43.69 44.60 55.00 74 -19.00 Pk Horizontal
17788 31.74 11.81 43.69 44.60 42.64 54 -11.36 AV Horizontal
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5.5 20dB occupied channel bandwidth

5.5.1 Limit
FCC Part15 (15.247) , Subpart C
Section Test Item Limit Frequency Range (MHz)
15.247a(1) 20dB bandwidth N/A 2400-2483.5

5.5.2 Test setup

Spectrum
Analyzer

EUT

5.5.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting:
Bandwidth: RBW=30 kHz, VBW=100 kHz, detector= Peak

5.5.4 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Test data
EUT : RAY Model Name : XAM45
Temperature : |25 °C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage DC 3.7V
Frequency 20dB Bandwidth Limit
Mode (MH2) (MH2) (kHz2) Result
2402 0.881 N/A Pass
GFSK 2441 0.857 N/A Pass
2480 0.863 N/A Pass
2402 1.271 N/A Pass
n /4-DQPSK 2441 1.284 N/A Pass
2480 1.281 N/A Pass
2402 1.282 N/A Pass
8DPSK 2441 1.280 N/A Pass
2480 1.270 N/A Pass
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Test plots
GFSK mode
TX CHOO
Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q  AC SEMSEINT M ALIGN OFF 04:17:34PMOct 11, 2018
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
o.oo Center Freq(
00 2.402000000 GHz|
-20.0
-30.0
400 b o
-50.0
-50.0
700
-80.0
CF Step
Center 2.402 GHz Span 2 MHz|[, -~ 20000042
Res BW 30 kHz #/BW 100 kHz Sweep 2.733ms||—/—
Occupied Bandwidth Total Power 11.0 dBm Freq Offset
774.85 kHz OHz
Transmit Freq Error 2.712 kHz OBW Power 99.00 %
x dB Bandwidth 881.4 kHz x dB -20.00 dB
MSG STATUS
TX CH39
Agilent Spectrum Analyzer - Occupied BW.
RL RF 50 Q SEMSEINT W ALIGN OFF 04:21:30PMOct 11, 2018
Center Freq_2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:> 1010
#IFGain:Low H#Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq(
00 2.441000000 GHZ|
-20.0
30,0
-40.0
-50.0
-60.0
700
-80.0
CF Step
Center 2.441 GHz Span 2 MHz|[, = 200000 KM
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |/
Occupied Bandwidth Total Power 12.2 dBm Freq Offset
770.84 kHz OHz
Transmit Freq Error -12.122 kHz OBW Power 99.00 %
x dB Bandwidth 857.1 kHz x dB -20.00 dB

STATUS
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TX CH78

Agilent Spectrum Analyzer - Occupied BW
AC

o0&

SEMSEIMT]

W ALIGN OFF

04:25:58PMOct 11,2018

Center Freq 2.480000000 GHz Center Freq: 2 480000000 GHz Radio Std: None Frequency
T Trig:FreeRun Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.0 <o Center Freq(|
100 2.480000000 GHz|
200
300
-40.0 .
-50.0
-60.0
-70.0
-60.0
CF Step
Center 2.48 GHz Span 2 MHz|[, = 200000KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 12.6 dBm Freq Offset
778.27 kHz 0Hz
Transmit Freq Error -14.055 kHz OBW Power 99.00 %
x dB Bandwidth 863.2 kHz x dB -20.00 dB
MSG STATUS
m/4-DOPSK
TX CHOO
Agilent Spectrum Analyzer - Occupied BW
RL RF S0 AC SENSEINT AN ALIGN OFF 05:13:42PMOct 11, 2018
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
T Trig:FreeRun Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.00 Center Freq(f
100 2.402000000 GHz|
200
-30.0
400
-50.0
-60.0
-70.0
-60.0
CF Step
Center 2.402 GHz Span 2 MHz|[, -~ 20000042
Res BW 30 kHz #/BW 100 kHz Sweep 2.733ms||—/—
Occupied Bandwidth Total Power 8.55dBm Freq Offset
1.1682 MHz 0Hz
Transmit Freq Error 30.097 kHz OBW Power 99.00 %
x dB Bandwidth 1.271 MHz x dB -20.00 dB
MSG STATUS
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TX CH39

Agilent Spectrum Analyzer - Occupied BW

SO&  AC

SEMSEIMT] M ALIGN OFF

05:16:45PMOct 11,2018

Frequency

ICenter Freq 2.441000000 GHz ‘ Center Freq; 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.0 Center Freq(|
100 L 2.441000000 GHz|
200
300
-40.0
-50.0
-60.0
-70.0
-60.0
CF Step
Center 2.441 GHz Span 2 MHz|[, = 200000KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 10.0 dBm Freq Offset
1.1734 MHz 0Hz
Transmit Freq Error 18.290 kHz OBW Power 99.00 %
x dB Bandwidth 1.284 MHz x dB -20.00 dB
MSG STATUS
TX CH78
RL RF S0f  AC SEMNSEINT A\ BLIGH OFF 0S:20:34PMOctiz, 200 [
Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.0 Center Freq(|
100 S 2.480000000 GHz|
200
300
-40.0
-50.0
-60.0
-70.0
-60.0
CF Step
Center 2.48 GHz Span 2 MHz|[, = 200000KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 10.2 dBm Freq Offset
1.1753 MHz 0Hz
Transmit Freq Error 23.303 kHz OBW Power 99.00 %
x dB Bandwidth 1.281 MHz x dB -20.00 dB
MSG STATUS
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TX CHOO

Agilent Spectrum Analyzer - Occupied BW

W ALIGN OFF

05:04:33PMOct 11,2018

Center Freq 2.402000000 GHz

Center Freq: 2.402000000 GHz Radio Std: None Frequency
T Trig:FreeRun Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.0 Center Freq(|
100 - 2.402000000 GHz|
200
300
-40.0 ]
-50.0
-60.0
-70.0
-60.0
CF Step
Center 2.402 GHz Span 2 MHz|[, = 200000KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 8.76 dBm Freq Offset
1.1585 MHz 0Hz
Transmit Freq Error 31.659 kHz OBW Power 99.00 %
x dB Bandwidth 1.282 MHz x dB -20.00 dB
MSG STATUS
TX CH39

W ALIGN OFF

Center Freq 2.441000000 GHz

05:00:36PMOct 11,2018

Center Freq: 2.441000000 GHz Radio Std: None Frequency
T Trig:FreeRun Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.0 Center Freq(|
100 _— 2.441000000 GHz|
200
300
-40.0
-50.0
-60.0
-70.0
-60.0
CF Step
Center 2.441 GHz Span 2 MHz|[, = 200000KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 10.1 dBm Freq Offset
1.1692 MHz 0Hz
Transmit Freq Error 26.933 kHz OBW Power 99.00 %
x dB Bandwidth 1.280 MHz x dB -20.00 dB

STATUS
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TX CH78

Agilent Spectrum Analyzer - Occupied BW

S0f  AC SEMNSEINT A\ BLIGH OFF O456:30PMOcti, 200 [
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
T Trig:FreeRun Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
0.0 Center Freq(|
100 . 2.480000000 GHz|
200
300
-40.0
-50.0
-60.0
-70.0
-60.0
CF Step
Center 2.48 GHz Span 2 MHz|[, = 200000KH2
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms |
Occupied Bandwidth Total Power 10.0 dBm Freq Offset
1.1726 MHz 0Hz
Transmit Freq Error 26.406 kHz OBW Power 99.00 %
x dB Bandwidth 1.270 MHz x dB -20.00 dB

STATUS
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5.6 Carrier frequency separation

5.6.1 Limit
FCC Partl5 (15.247) , Subpart C
) o Frequency Range
Section Test Item Limit
(MHz)
Channel >25KHz or >two-thirds of the 20 dB
15.247(a)(1) Separation bandwidth (Which is greater) 2400-2483.5
5.6.2 Test setup
EUT Spectrum
Analyzer

5.6.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.
(2) Spectrum Setting:
RBW=30 kHz, VBW=100 kHz, detector= Peak, Sweep Time =auto.
(3) The EUT was set to the Hopping Mode for Channel Separation Test and continuously transmitting

for the Test.

5.6.4 Test results
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Test data
EUT : RAY Model Name : XAMA45
Temperature : 25 °C Relative Humidity : {60%
Pressure 1012 hPa Test Voltage DC 3.7V
Test Mode GFSK 11/4-DQPSK 8DPSK Mode,/CH00, CH39, CH78
Frequency Test Result Limit
Mode Channel (MH2) (KH2) (kHz2) Result
Low 2402 995 >587.333 Pass
GFSK Middle 2441 1005 >571.333 Pass
High 2480 1000 >575.333 Pass
Low 2402 995 >847.333 Pass
m/4-DQPSK Middle 2441 1005 >856.000 Pass
High 2480 1000 >854.000 Pass
Low 2402 1000 >854.667 Pass
8DPSK Middle 2441 1000 >853.333 Pass
High 2480 1000 >846.667 Pass
Test plots
GFSK mode-CHOO
lgil“ —— alyzer P‘ SEMSEIINT N ALIGN OFF 04:12:09PMOct 11, 2018
Center Freq 2.402500000 ?;oz _ | Trig: Fras Run Avg Type: Log-Pwr TRQ‘;EE} 3456 Frequency
. ' Mkr2 2.403 160 GHZ Auto Tune
E%gBldiv Ref 20.00 dBm 2.699 dBm
100 A &’ enter Fre
0.00 / W"y \1 ey "'!\\ 2.40250(:000FGH(:I
o o o ™ T,
. J,f"‘r IMH,,‘ StartFreq||
:AD'D . rf»"“ H"x_,«m.. || 2401000000 GHz
-50.0 W
0.0 Stop Freq(j
-70.0 2.404000000 GHz|
Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 30553}&2
MR MODE TR oc] % ] v | FUNCToN | FURCTIoNwD IR (Auto Man
N 1 f 2.402 165 GHz 1.919 dBm
N 1 f 2.403 160 GHz 2.699 dBm
3 Freq Offset
5 0 Hz|
:
8
]
10
11
12
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GFSK mode-CH39
Agilent Spectrum Analyzer, - Swept SA
L RF 508 AC SENSEINT M ALIGH OFF 04:23:56PM Oct 11, 2018 Fi
Center Freq 2.441500000 GHz i Avg Type: Log-Pwr TRACE[T 23456 requency
PNO: Far 0 Trig: Free Run TVFE‘
IFGainiLow ~ #Atten: 30 dB pafF PPRFP
MKr2 2.442 165 GHzZ Auto Tune
[0 geic_Ref 20.00 dBm 3.14 dBm
100 ;M .2 Center Freqff
0.0 ff — N e MH 2.441500000 GHz|
-10.0 t
0.0 f\r"""fﬁ uw'l"-’\.\..mf"r(f M""lm
J*ﬂ "L\‘—'L,'k StartFreq||
e E! 2440000000 GHz
_an.0 oo, y!"rl ““vmr. ’
-50.0
0.0 Stop Freq(j
700 2443000000 GHz|
Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 30553}&2
[ = [ | Fwio [ Ui aste  Man
2.441 160 GHz 372 dBm
2.442 165 GHz 314 dBm
Freq Offset
0 Hz|
MSG STATUS
GFSK mode-CH78
Agilent Spectrum Analyzer - Swept SA
L RF S0G  AC SEMSEIINT M\ ALIGH OFF 04:31:50PMOct 11, 2018 Fi
Center Freq 2.479500000 GHz | Avg Type: Log-Pwr TRecE[ 55 6 requency
PNO: Far 50 Trig: Free Run TVFE‘
IFGainiLow — #Atten: 30 dB pafF PPRFP
MKr2 2.480 160 GHzZ Auto Tune
10 gici__Ref 20.00 dBm 2.96 dBm
100 5% &’ Center Freql|
0.00 j/"’“ i 5 i N 2479500000 GHz|
-10.0
200 uf“‘w MM % .
J" k“n StartFreq
-30.0 s
e N - 2478000000 GHz|
T
-50.0
0.0 Stop Freq
00 2481000000 GHz|
Center 2.479500 GHz Spah 3.000 MHz
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) mgggﬁﬁ
L ] Auto Man
2.479 160 GHz 295 dBm
2.480 160 GHz 2.96 dBm
3 Freq Offset|
5 0Hz
6
7
3
9
10
1"
12
MSG STATUS
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m/4-DQPSK mode-CHOO
Agilent Spectrum Analyzer, - Swept SA
RL RF 500 AC SEMSEINT) M ALIGN OFF 05:14:47PMOct 11, 2018 F
Center Freq 2.402500000 GHz ] Avg Type: Log-Pwr TRecE[[ 3456 requency
PNO: Far 0 Trig: Free Run TVFE‘
IFGainiLow ~ #Atten: 30 dB pafF PPRFP
Auto Tune|
Ref Offset 05 dB Mkr2 2.402 995 GHz
(9 geic__Ref 18.56 dBm -0.084 dBm
558 1 '2 Center Freqff
144 2.402500000 GHz|
T
114 N ."\rud/ [y e MH ot
-21.4 ‘IMH \\\
s / q StartFreq||
il \_.n»\, | 2401000000 GHz
b
-51.4
1.4 Stop Freq(j
714 2404000000 GHz|
Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 30553}&2
T T i e Ui aste  Man
2.402 000 GHz 1397 dBm
2.402 995 GHz 0.084 dBm
Freq Offset
0 Hz|
MSG STATUS
w/4-DQPSK mode-CH39
Agilent Spectrum Analyzer - Swept SA
RL RF S0G  AC SEMSEIINT M\ ALIGH OFF 09:17:32PMOct 11, 2018 Fi
Center Freq 2.441500000 GHz | Avg Type: Log-Pwr TRecE[ 55 6 requency
PNO: Far 50 Trig: Free Run TVFE‘
IFGainiLow — #Atten: 30 dB pafF PPRFP
Auto Tune|
Ref Offset 05 dB Mkr2 2.442 000 GHz
10 dBidiv__Ref 12.85 dBm 0.328 dBm
Log 1 2
28 Center Fre|
715 ﬂfr’” " f’ﬁ‘m‘“ﬂ.w ,rr"‘mmﬁw/t"' A 2.441500000 GHl:I
-17.2 HWUHH\‘
S22 /r
s I StartFreq||
B T 2.440000000 GH
472 ] i
-57.2
7.2 Stop Freq
7 2443000000 GHz|
Center 2.441500 GHz Spah 3.000 MHz
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) mgggﬁﬁ
] Auto Man
2.440 995 GHz 0.329 dBm
2.442 000 GHz 0.328 dBm
3 Freq Offset|
5 0Hz
6
7
3
9
10
1"
12
MSG STATUS
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m/4-

DQPSK mode-CH78

Agilent Spectrum Analyzer - Swept SA

RL RF 500 SEMSEINT) N ALIGN OFF 05:22:16PMOct 11, 2018 F
Center Freq 2.479500000 GHz Avg Type: Log-Pwr TRACE[T 23456 requency
PNO: Far Trig: Free Run TVFE‘
IFGain:Low #Atten: 30 dB DET|F PRPP P
Ref Offset 05 dB Mkr2 2.480 000 GHzZ Auto Tune
E%;IBldiv Ref 20.04 dBm 0.204 dBm
o t 2 Center Freql|
0o 2479500000 GHz|
Ay
388 T o] - MJI‘W“’"‘MF —
-20.0 ”("'NJ ‘\L“\\
i startFreq
o 2.478000000 GH
o : 2
T e
-80.0
0.0 Stop Freq(j
00 2481000000 GHz|

Center 2479500 GHz

Span 3.000 MHz

CF Step
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 300,000 kiz
[ »x [ v [ FUNCTON [FUNC / Auto Man
2.479 000 GHz 0.165 dBm
2.480 000 GHz 0.204 dBm
Freq Offset
0 Hz|
MSG STATUS
8DPSK mode-CHO0
Agilent Spectrum Analyzer - Swept SA
RL RF 50 Q SEMSEINT M ALIGN OFF 05:06:03PMOct 11, 2018
Center Freq 2.402500000 GHz | Avg Type: Log-Pur mecE[ o 5ing|  Frequency
PNO: Far Trig: Free Run TVPE“ 1
IFGainiLow = HAtten: 30 dB pafP PPPP P
Auto Tune|
Ref Offset 0.5 dB MKkr2 2.403 000 GHz
E%gBldiv Ref 18.54 dBm 0.035 dBm
.51 1 ,2 Center Freqf
-1.48 g 2.402500000 GHz|
s P A ek N e L e,
215 "f R\‘-
e ,/ StartFreq||
2.401000000 GH!
A5 W 2
P
515
1.5 Stop Freq(
718 2.404000000 GHz

Center 2.402500 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 3.000 MHz
#Sweep 100 ms (601 pts)

2.402 000 GHz
2.403 000 GHz

-1.349 dBm
0.035 dBm

FUNC

CF Step
300.000 kHz

Auto Man

Freq Offset
0 Hz|

STATUS
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8DPSK mode-CH39
Agilent Spectrum Analyzer - Swept SA
RL RF S0&  AC SEMSE:INT N ALIGN OFF 05:01:20PMOct 11, 2018 F
Center Freq 2.441500000 GHz | Avg Type: Log-Pwr TRACE[ 23456 requency
PNO: Far 0 Trig: Free Run TVFE‘
IFGainiLow ~ #Atten: 30 dB pafF PPRFP
Auto Tune|
Ref Dffset0.5 dB Mkr2 2.442 000 GHz
10 dgidiv__Ref 10.77 dBm 0.326 dBm
Lod T [
0770 T JWWWH T _ﬂ"""'"“‘m Center Freqff
823 i M S N e N— 2.441500000 GHz|
-19.2 / \\“
-29.2
- I,-u\wj i StartFreq||
- e 4| 2.440000000 GHz
-89.2
9.2 Stop Freq(j
792 2.443000000 GHz
Center 2.441500 GHz Span 3.000 MHz CFstep
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 300,000 kiz
- [ v ] FunCTion [ FUNCTIONW N Auto Man
2.441 000 GHz 0.325 dBm
2.442 000 GHz 0.326 dBm
Freq Offset
0 Hz|
MSG STATUS
8DPSK mode-CH78
Agilent Spectrum Analyzer - Swept SA
RL RF S0 AC SENSEINT N ALIGN OFF 04:58:00PMOct 11, 2018 F
Center Freq 2.479500000 GHz | Avg Type: Log-Pwr TRecE[ 55 6 requency
PNO: Far 50 Trig: Free Run TVFE‘
IFGainiLow — #Atten: 30 dB pafF PPRFP
Auto Tune|
Ref Offset 0.5 dB Mkr2 2.480 000 GHz
10 gici__Ref 20.18 dBm 0.180 dBm
= 1 .2 Center Freqf
[.160 o 2.479500000 GHz
. Ry Wt S T =
-19.8 J,(-H “‘Ll"
f StartFreq||
0 2.478000000 GHz
N N \ :
T e
-49.8
9.8 Stop Freq
Fag 2.481000000 GHz
Center 2.479500 GHz Span 3.000 MHz CFStep
Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (601 pts) 300,000 kiz
L ] Auto Man
2.479 000 GHz 0.121 dBm
2.480 000 GHz 0.180 dBm
3 Freq Offset|
5 0 Hz|
8
7
3
]
10
1
12
MSG STATUS
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HOPPING CHANNEL

Mode Quantity of Hopping Limit Results
Channel
GFSK, m/4-DQPSK,8DPSK 79 >15 Pass
Test plots
GFSK mode
204
First Channel :2402.227MHz
Last Channel :2450.160MHz RN
1 2
o
104
E—ZU-
-30-
-40
504
2400 2410.0 2420.0 2430.0 24400 2450.0 24500 2470.0 2480.02483.500
(MHZ)
1/4-DQPSK mode
204
First Channel :2402.088MHz
Last Channel :2450.160MHz RN
1 2
ol
104
E-ZU-
-30
-4n-
504
2400 2410.0 2420.0 2430.0 24400 2450.0 2450.0 2470.0 2480.02483.500
{MHZ)
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8DPSK mode

204
First Channel :2402.088MHz

Last Channel :2450.160MHz - RMS)

o] KAV WV S WA A A st A AR

-204

(dBm)

-304

40

2400 2410.0 24200 2430.0 2440.0 2450.0 2460.0 2470.0 2480.02483.500
(MHZ)
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5.7 Dwell time

5.7.1 Limit
FCC Partl5 (15.247) , Subpart C
] o Frequency Range
Section Test Item Limit
(MHz)
15.247(a)(a) Dwell time 0.4 sec 2400-2483.5
5.7.2 Test setup
EUT Spectrum
Analyzer

5.7.3 Test procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

(2) Spectrum Setting: RBW=1MHz, VBW=1MHz, Span=0Hz, Detector=Peak

(3) Use video trigger with the trigger level set to enable triggering only on full pulses.

(4) Sweep Time is more than once pulse time.

(5) Set the center frequency on any frequency would be measure and set the frequency span to zero
span.

(6) Measure the maximum time duration of one single pulse.

(7) Set the EUT for packet transmitting.

(8) Measure the maximum time duration of one single pulse.

(9) The EUT was set to the Hopping Mode for Dwell Time Test

5.7.4 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Test data
EUT . RAY Model Name : XAM45
Temperature : |25 °C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage DC 3.7V
Test Mode : GFSK, m1/4-DQPSK,8DPSK/CH39
Mode |DataPacket| 'reduency |Pulse Duration Dwell Time | ;) | conclusion
(MH2) (ms) (ms)
DH1 2441 0.40 128.00 <0.4 Pass
GFSK DH3 2441 1.67 267.20 <0.4 Pass
DH5 2441 2.92 311.47 <0.4 Pass
2DH1 2441 0.41 131.20 <0.4 Pass
/4 DQPSK| 2DH3 2441 1.50 240.00 <0.4 Pass
2DH5 2441 2.93 312.53 <0.4 Pass
3DH1 2441 0.41 131.20 <0.4 Pass
8DPSK 3DH3 2441 1.66 265.60 <0.4 Pass
3DH5 2441 2.91 310.40 <0.4 Pass
Notel: A period time = 0.4 (s) * 79 = 31.6(s)

Note2:
DH1 time slot = Pulse Duration * (1600/(2*79)) * A period time
DH3 time slot = Pulse Duration * (1600/(4*79)) * A period time
DHS5 time slot = Pulse Duration * (1600/(6*79)) * A period time
Note3: For GFSK, m/4-DQPSK and 8DPSK: The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Test plots
Modulation mode GFSK mode
. Line1 :0.41ms
Line2 :0.80ms “RMS
Pulse Width :0.40ms. -
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Modulation mode T/4-DQPSK mode

Line1 :0.50ms

Line2 :0.81ms

0
Pulze Width :0.41ms.
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Modulation mode

8DPSK mode
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5.8 Conducted spurious emission and bandedge
5.8.1 Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined
in 815.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

5.8.2 Test setup

Spectrum
Analyzer

EUT

5.8.3 Test procedure

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

b) Position the EUT without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal to measurement instrument 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 RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency
span including 100 kHz bandwidth from band edge.

d) Measure the highest amplitude appearing on spectral display and set it as a reference level.
Plot the graph with marking the highest point and edge frequency.

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

5.8.4 Test results

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Test data
EUT : RAY Model Name XAM45
. 0 . e
Temperature : 25°C Relative Humidity : {60%
Pressure : 1012 hPa Test Voltage : DC 3.7V
Test plots
GFSK: Band Edge, Left Side
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q AT SEMSE:INT| \ALIGN OFF O4:18:16PM Oct 11,2018 [
Center Freq 2.357000000 GHz | Avg Type: Log-Pwr TRACE[T255 6 Frequency
PNO: Fast (50 1rig: Free Run T ‘P A
IFGain:Low #Atten: 30 dB DET
Auto Tune,
Mkr2 2.402 120 GHz|
Ref Offset 0.5 dB
10 dBidiv  Ref 8.46 dBm 3.464 dBm)
HLog P
e ] Center Freq||
115 ==l | 2.357000000 GHz,
=218
-31.8 | l
\ﬁ h Start Freq|
-41.5
Hjﬁ 2.310000000 GHz,
515 JT‘
515 bt P — oot Bt e e e, NIV LPUP. P PR L
7185 Stop Freq(|
s 2.404000000 GHz
|Start 2.31000 GHz Stop 2.40400 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (1001 pts) 9.400000 MH=
M [ = [ v | FUNCTION | FUNCTION'WIDTH FUNCTION VALLE Auto Man
N 1 f 2.399 958 GHz 46.10 dBm
N 1 f 2.402 120 GHz 3.46 dBm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
1
12
IMSG 'STATUS
GFSK: Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q AT SEMSE:INT| \ALIGN OFF 04:26:42 PM Oct 11, 2018
Center Freq 2.489000000 GHz | Avg Type: Log-Pwr TRACE[T255 6 Frequency
PNO: Fast (50 1rig: Free Run T ‘P A
IFGain:Low #Atten: 30 dB DET
MKr2 2.483 500 GHZ Auto Tune
10 dBidiv Ref 8.93 dBm -58.754 dBm
HLog
oz / Center Freq||
A AR —5r7|| 2489000000 GHz
211 / 1)
311 / \
/V L\ Start Freq|
-41.1
\,\ 2.478000000 GHz,
511 iy ’2
B Nl\l_m P N A - =
71 Stop Freq(|
811 2.500000000 GHz
|Start 247800 GHz Stop 2.50000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.13 ms {1001 pts) 2200000 MH2
I I CTI0 ] Auto Man
N 1 f 2.479 848 GHz 3.94 dBm
N 1 f 2.483 500 GHz 5875 dBm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
1
12
IMSG 'STATUS
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m/4-DQPSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA

RL RF S50 Q AC SENSE:INT| W ALIGN OFF 05:12:52 PM Oct 11, 2018 E
Center Freq 2.357000000 GHz | Avg Type: Log-Pur TRACE[[23 45 & requency
PNO: Fast 0 Trig: Free Run T ‘
IFGain:Low ~ #Atten: 30 dB pejfP PPPPP
MKr2 2.402 026 GHzZ Auto Tune
10 dBidiv__Ref 4.28 dBm -0.724 dBm
HLog P
72 CenterFreq||
157 =5 BSEE 2.357000000 GHz
287
-38.7 l
e \f'l StartFreq||
e Pﬂ 2310000000 GHz
e s e A P e e ARLAR e A Ppb o Lt A ey Ul | MWM’J
757 Stop Freq(|
857 2.404000000 GHz|
|Start 2.31000 GHz Stop 2.40400 GHz CFStep
Res BW 100 kHz #VYBW 300 kHz Sweep 9.00 ms (1001 pts) 9.400000 MH=
= 1 v ] Auto Man
N 1 f 2.399 582 GHz 50.38 dBm
N 1 f 2.402 026 GHz 0.72 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
1
12
IMSG 'STATUS
m/4-DQPSK: Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF S50 Q AC SENSE:INT| W ALIGN OFF 05:21:21PM Oct 11, 2018 E
Center Freq 2.489000000 GHz | Avg Type: Log-Pur TRACE[[23 45 & requency
PNO: Fast 0 Trig: Free Run T ‘
IFGain:Low ~ #Atten: 30 dB pejfP PPPPP
MKr2 2.483 522 GHzZ Auto Tune
10 dBidiv__ Ref 5.86 dBm -59.246 dBm)|
HLog 1
e J ‘"\ CenterFreq||
A — —r=rr|| 2489000000 GHz
241 { 1
=341 J \
i fw w"“"\ StartFreq||
2.478000000 GH:
“ S z
B4l L T e e T T LT T Ly
EZR Stop Freq(|
a1 2500000000 GHz|
|Start 247800 GHz Stop 2.50000 GHz CFStep
Res BW 100 kHz #VYBW 300 kHz 2200000 MHz
Auto Man
N 2.480 156 GHz 0.86 dBm
N 1 f 2.483 522 GHz 59.25 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
1
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IMSG 'STATUS
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8DPSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SERSE:INT| M ELIGH OFF 05:05:15 PM Ot 11, 2018 Fi
Center Freq 2.357000000 GHz ] Avg Type: Log-Pwr TRACE[TE 5556 requency
PNO: Fast 50 Trig: Free Run T ‘
IFGain:Low ~ #Atten: 30 dB palP PPFEP
MKr2 2.402 120 GHzZ Auto Tune
10 dBldiv _ Ref 4.55 dBm -0.450 dBm,
HLog P
A48 f Center Freq||
-155 - 2.357000000 GHz|
285
-35.5 I l
e \H “] StartFreq||
- ¢ 2310000000 GHz
e WERWNRAREEN LIPS S AT VR S e AR BEIFANTIY R IT O VO FERRRRTETAY, WWM
755 Stop Freq(|
s 2.404000000 GHz|
|Star1: 2.31000 GHz Stop 2.40400 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (1001 pts) 9.400000 MH=
= 1 v ] \ 0 ] L Auto Man
N 1 f 2.399 582 GHz 51.47 dBm
N 1 f 2.402 120 GHz 0.45 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
1
12
IMSG 'STATUS
8DPSK: Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:INT) A ALIGH OFF 04:57:11PM Qct 11, 2018 Fi
Center Freq 2.489000000 GHz | Avg Type: Log-Pwr TRACE[15 355 6 requency
PNO: Fast 5 Trig: Free Run T ‘
IFGain:Low ~ #Atten: 30 dB palP PPFEP
MKr2 2.483 522 GHzZ Auto Tune
10 dBidiv__ Ref 5.86 dBm -58.712 dBm|
HILog 1
A1 / *\ Center Freq||
i i—— || 2489000000 GHz
241 { 1
=341 J \
i fu \'V'\ StartFreq||
IW 2 2.478000000 GHz|
541 w
£41 [y itrta s ol Wt Pt et [ n e gt Ay Py g et
R Stop Freq(|
a1 2500000000 GHz|
|Start 247800 GHz Stop 2.50000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.13 ms (1001 pts) 2200000 MH2
< 1 v ] Auto Man
2.430 002 GHz 0.90 dBm
2.483 522 GHz 58.71 dBm
Freq Offset
0 Hz
IMSG 'STATUS
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China




Microtest
{300 A

- Page 54 of 61 -

Report No.: MTi181013E023

Hopping Mode
Test plots
GFSK: Band Edge, Left Side
Agilent Spectrum Analyzer - Swept SA
RL RF 50 & SEMSEINT| M BLIGH OFF 04:37:02PM Ot 11, 2018
Center Freq 2.360000000 GHz | Avg Type: Log-Pwr macE[osasg|  Freduency
PNO: Fast Trig: Free Run TYPE [ ittt
IFGain:Low — #Atten: 30 dB PP PPPP P
Auto Tune
Ref Offset 0.5 dB Mkr2 2.409 2 GHz|
10 dBidiv  Ref 9.90 dBm 4.895 dBm
HILog
oo Center Freq||
-101 JRETSERED 2.360000000 GHz
201
301
o 1 StartFreq|
2.310000000 GHz|
501
01
701 Stop Freq(|
804 2.410000000 GHz|
|Start 2.31000 GHz Stop 2.41000 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts) 10.000000 MHa
FUNCT Auto Man
1 N 1 f 2.400 0 GHz 46,63 dBm
N 1 f 2.409 2 GHz 4.89 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG STATUS
GFSK: Band Edge, Right Side
Agilent Spectrum Analyzer - Swept SA
RL RF S50 Q SENSE:INT| W ALIGN OFF 04:38:03 PM Oct 11, 2018 E
Center Freq 2.486000000 GHz ] Avg Type: Log-Pwr TRACE[TE 5556 requency
PNO: Fast 50 Trig: Free Run T ‘
IFGain:Low ~ #Atten: 30 dB palP PPFEP
Auto Tune,
Ref Offset 0.5 B Mkr2 2.483 508 GHz
f10geici _Ref 9.40 dBm -60.891 dBm|
1
RS DATRTAVEVANITAVA Center Frea|
By e | 2.486000000 GHz
208 [
308 H
\\ StartFreq||
406
- \, X 2472000000 GHz
. BT LW N L T P Py
706 Stop Freq(|
06 2500000000 GHz|
|Start 247200 GHz Stop 2.50000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 2.73 ms (1001 pts) 2800000 MH2
[ v [ FuncTov [ FUNCT ] Auto Man
N 1 f 2.477 852 GHz 4.40 dBm
N 1 f 2.483 508 GHz £0.89 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
1
12
IMSG 'STATUS
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m/4-DQPSK: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA

RL RF S50 Q AC SENSE:INT| W ALIGN OFF 05:47:55PM Oct 11, 2018 E
Center Freq 2.360000000 GHz ] Avg Type: Log-Pwr TRACE[TE 5556 requency
PNO: Fast 50 Trig: Free Run T ‘
IFGain:Low ~ #Atten: 30 dB palP PPFEP
MKr2 2.405 0 GHZ Auto Tune
10 dBldiv__ Ref 5.51 dBm 0.508 dBm
HLog
Ao |ng
449 haniis Center Freq||
145 || 2.360000000 GHz
2458
2345
StartFreq||
-445 1
r 2.310000000 GHz|
gl Witk ol "M“'.’l"‘ Al A Ao b il Sl e, - A
-64.5
745 Stop Freq(|
815 2.410000000 GHz|
|Start 2.31000 GHz Stop 2.41000 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts) 10.000000 MH=
=< 1 v ] Auto Man
N 1 f 2.400 0 GHz 55.44 dBm
N 1 f 2.405 0 GHz 051 dBm
3 Freq Offset
5 0 Hz
6
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8
9
10
1
12
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5.9 Spurious RF Conducted Emissions

5.9.1 Conformance Limit

Below -20dB of the highest emission level in operating band.

5.9.2 Measuring Instruments

The Measuring equipment is listed in the section 6.3 of this test report.

Tel:(86-755)88850135 Fax: (86

-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com

Address: No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China




Microtest

%Q:IM *ﬁ:mu - Page 57 of 61 - Report No.: MTi181013E023
IR

5.9.3 Test Setup
Please refer to Section 6.1 of this test report.
5.9.4 Test Procedure

The Spurious RF conducted emissions compliance of RF radiated emission should be measured by
following the guidance in ANSI C63.10-2013 with respect to maximizing the emission by rotating the
EUT, measuring the emission while the EUT is situated in three orthogonal planes (if appropriate),
adjusting the measurement antenna height and polarization etc. Set RBW=100kHz and VBW=
300KHz to measure the peak field strength, and mwasure frequency range from 9KHz to 26.5GHz.

5.9.5 Test Results

Remark: The measurement frequency range is from 9KHz to the 10th harmonic of the fundamental
frequency. The lowest, middle and highest channels are tested to verify the spurious emissions and
bandege measurement data.

The worst mode is GFSK CH 39 mode, and the report only show the worst mode data.
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GFSK on Channel 39

Agjlent Spectrum Anal

GFSK on Channel 39
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Photographs of the Test Setup

Radiated emission
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Conducted emission
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PHOTOGRAPHS OF THE EUT

See the APPENDIX 1: EUT PHOTO in the report NO.: MTi181013E023-1

----END OF REPORT----
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