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Manufacturer/Factory: Shenzhen Tanko Technology Co.,Ltd
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Product Name: Bluetooth speaker
Model No.: S17

Trade Mark: s

FCC ID: 2A39Z-S17

Applicable standards: FCC CFR Title 47 Part 15 Subpart C Section 15.247
Date of sample receipt: Jan 11 2022
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Test Result : PASS *

* In the configuration tested, the EUT complied with the standards specified above.
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Page 1 of 58



GTS

Report No.: GTSL202203000001F01

2 Version
Version No. Date Description
v.1 Feb 24 2022 Original

o, ;
)
Prepared By: ”J@}fmé@u Date: Feb 24 2022

Project Engineer

Check By: (//j;WWM & Date Feb 24 2022

Reviewer

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 2 of 58



GTS

3

ga A W N P

Report No.: GTSL202203000001F01

Contents

Page

COVER PAGE .. o, ., o T o i o e e Ty rm Bt e S o N s e e 1
NVERSION . %, 2. Te lon, o, 0 N oy P e e e N ey B R e R Ve 2
CONENIESE. . @-.. o et e By Do ey, O NN " Sty g Von S T o NSRS *on, o 3
TESTASUMMARY s e e e B s o i s g e o s ne s i s e B i O e o 28 e <P v e e 4
GENERAL INFORMATION L.ttt ittt e et e teees s s sa e s sh s e sasssas s etasssaa s ssssesssetansssbasasssstsnssesnsersnssssnnes 5
5.1 GENERALADESCRIPTION OF Bl . o o s e 00 i se s o G e« P m e P o e G e 0 s i S0 s e s e G e 5
5.2 FESTEMODES .+ 2% Mvye e o oo e an s e e s s o R e e 5 n e 26 s P s o 7 i o s LT TR e Dt e e s e s e e g o 2 7
53 DESCRIPTION OF“SUPRORTE LINITS 2 ihe sk aes totns s ats s o 20 sy o ot ae 2o s o 408 waine T8 s et o se e s Do e b o T ne e Do mpn et et o i 7
5.4 DEVIATION'EROM STANDARD.S . thtes st ails s et 1o <75 aye e ity o004 e «Tinmaie 78 iale AP0 s oo e 1 dlns e Faeineh g s o 0% nne o 3 oip e o o o0 7
55 ABNORMALITIES FROM STANDARD CONDITIONS ...cuutttttettntettetnetanesssssesnetsnesstnresssstsssesntersieeresn 7
5.6 3 A=K O o [N YA i i T i T 7 L O e o i oo T O o T R T, 7
5.7 TESTHIEOGCATION rny e isss Saa st o o T anie s 2b b v <7 10 DA s 0 Tk g s o+ o SR e o E e s 2h e T« RO R » o7 . g o 7
LE ST INSTRUMENT SZL | SRt e e e s Mg ot Den 2 nes Do es e aaine s SBMa s S0 s e s Hong o 2k Gares e e s smens donh 8
TEST RESULTS AND MEASUREMENT DAT A ..ottt ee et e it e s s et sesaaesetasesasssnsesnsssanesssnnes 10
7.1 ANTENNAREQUIRENM EN T e e, o T e thi e i e o B, e D i 10
7.2 CONDUCTED EMISSTON S ettt o e SeteMe e o oo 2o e » Binie X ane o 2% o Soat o o 0s oo et e T30 A Mes o o Pile s o S e o h e o 2 e U8 11
7.3 CONDUCTED PEAK OUTPUT POWER......uuiittiitiie ittt et ee et s et ettt seaa s tan s st sesaasssnsesnessnsssrntesnnsssnns 14
7.4 20DB EMISSION BANDWIDTH ... ettutitntettetetsirnetsesssntesasssensesasessnsssssessssssnesssnessnstsnetesssereeesnnrennessnns 18
7.5 CARRIER FREQUENCIES SEPARATION. ....ccutuuiiereestaueuntisnasseessansansnmeessunssnssnnseesensessisnesinseetsnasaneiamesaons 22
7.6 FHORRING, CHANNEE NUMBER ., . ¥ #tn . O0nn seie«& s P e ine s Mo e @ mee Mg OB « b 921 e« o o i« & e e Py o e 26
7.7 WIS R IME sy e eye s rene Degne s oo o S0y o e D e o S e e e o 8 sy s oDt Dot o oien o S0 e e g oo e e e Y g o F o ot e 28
7.8 BANDIEDGE - %ne e s it s mes Dhge s s i e e R e o ok g o s Pooe e mne s Mitie s oiyene Dipse Mg e bl oe e U o oo b g e s Phomoes 33
7.8.1 Conducted EMISSION MELNOM ......ccuuniiiiieeieiee ettt e e et e e e eaa s e e e e e eaa s eaeaaareeesaaeeeeannns 33
7.8.2 Radiated EMISSION MEINOM ........oooeniiiiiee ettt e e e e et e e e et e s s e eaaaeeseaneeeeannnns 37
7.9 SRURIOUSEMISSION . .. o o N A o Bt e Phgm o ame o <G e Mol e OO Ay o 5 o 39
7.9.1 Conducted EMISSION MELNOM ......couuniiiiieee ittt e e et e e e e e e e e et eeeeaa e e e eaaeeeseraaeeerananns 39
7.9.2 Radiated EMISSION MEINOM ........cooeeeiiiiieeeee ettt e e e et e e e e e e e e e e e s et e e eeaaaans 50
NESITESETUP RHOT O i 0 oo o e e b et e . s e e e S0 o s SOIRG . e AR e e , 2hcie aEe s T o 58
EUT CONSTRUCTIONAL DETAILLS ......uiiitiiitiieietittee et esansstssessssssnstssnsesanssssstesnsssnsestnsersssssnesesnsenns 58

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 3 of 58



GTS

4 Test Summary

Report No.: GTSL202203000001F01

Test Item Section in CFR 47 Result
Antenna Requirement 15.203/15.247 (c) Pass
AC Power Line Conducted Emission 15.207 Pass
Conducted Peak Output Power 15.247 (b)(2) Pass
20dB Occupied Bandwidth 15.247 (a)(1) Pass
Carrier Frequencies Separation 15.247 (a)(1) Pass
Hopping Channel Number 15.247 (a)(2)(iii) Pass
Dwell Time 15.247 (a)(2)(iii) Pass
Radiated Emission 15.205/15.209 Pass
Band Edge 15.247(d) Pass

Remarks:

1. Pass: The EUT complies with the essential requirements in the standard.

2. Test according to ANSI C63.10:2013

Measurement Uncertainty

Test Item Frequency Range Measurement Uncertainty Notes
Radiated Emission 30MHz-200MHz 3.8039dB (2)
Radiated Emission 200MHz-1GHz 3.9679dB (2)
Radiated Emission 1GHz-18GHz 4.29dB (2)
Radiated Emission 18GHz-40GHz 3.30dB (2)

ASIRSHEIRIGGONAY clcy 0.15MHz ~ 30MHz 3.44dB (1)

Emission

Note (1): The measurement uncertainty is for coverage factor of k=2 and a level of confidence of 95%.

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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Report No.: GTSL202203000001F01

5 General Information
5.1 General Description of EUT

Product Name: Bluetooth speaker

Model No.: S17

Test sample(s) ID: GTSL202203000001-1

Sample(s) Status: Engineer sample

Serial No.: 5

Hardware Version: V.1

Software Version: V.1

Operation Frequency: 2402MHz~2480MHz

Channel numbers: 79

Channel separation: 1MHz

Modulation type: GFSK, m/4-DQPSK, 8-DPSK

Antenna Type: FPC antennat

Antenna gain: 0dBi

S Input: 5VDC,1A DC Y
3.7V by Rechargeable Li-ion Battery

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 5 of 58
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Operation Frequency each of channel

Channel Frequency Channel Frequency Channel Frequency Channel Frequency
1 2402MHz 21 2422MHz 41 2442MHz 61 2462MHz
2 2403MHz 22 2423MHz 42 2443MHz 62 2463MHz
3 2404MHz 23 2424MHz 43 2444MHz 63 2464MHz
4 2405MHz 24 2425MHz 44 2445MHz 64 2465MHz
5 2406MHz 25 2426MHz 45 2446MHz 65 2466MHz
6 2407MHz 26 2427MHz 46 2447MHz 66 2467MHz
7 2408MHz 27 2428MHz 47 2448MHz 67 2468MHz
8 2409MHz 28 2429MHz 48 2449MHz 68 2469MHz
9 2410MHz 29 2430MHz 49 2450MHz 69 2470MHz
10 2411MHz 30 2431MHz 50 2451MHz 70 2471MHz
11 2412MHz 31 2432MHz 51 2452MHz 71 2472MHz
12 2413MHz 32 2433MHz 52 2453MHz 72 2473MHz
13 2414MHz 33 2434MHz 53 2454MHz 73 2474MHz
14 2415MHz 34 2435MHz 54 2455MHz 74 2475MHz
15 2416MHz 35 2436MHz 55 2456MHz 75 2476MHz
16 2417MHz 36 2437MHz 56 2457MHz 76 2477MHz
17 2418MHz 37 2438MHz 57 2458MHz 77 2478MHz
18 2419MHz 38 2439MHz 58 2459MHz 78 2479MHz
19 2420MHz 39 2440MHz 59 2460MHz 79 2480MHz
20 2421MHz 40 2441MHz 60 2461MHz

Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel

see below:
Channel Frequency
The lowest channel 2402MHz
The middle channel 2441MHz
The Highest channel 2480MHz

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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5.2

Report No.: GTSL202203000001F01

Test mode

Transmitting mode Keep the EUT in continuously transmitting mode.

Remark: During the test, the test voltage was tuned from 85% to 115% of the nominal rated supply
voltage, and found that the worst case was under the nominal rated supply condition. So the report just
shows that condition’s data.

5.3

Description of Support Units

None.

5.4

Deviation from Standards

None.

5.5

Abnormalities from Standard Conditions

None.

5.6

Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

e FCC—Registration No.: 381383

Designation Number: CN5029

Global United Technology Services Co., Ltd., Shenzhen EMC Laboratory has been registered and fully
described in a report filed with the (FCC) Federal Communications Commission. The acceptance letter
from the FCC is maintained in files.

e IC —Registration No.: 9079A

CAB identifier: CN0O091

The 3m Semi-anechoic chamber of Global United Technology Services Co., Ltd. has been registered
by Certification and Engineering Bureau of Industry Canada for radio equipment testing

e NVLAP (LAB CODE:600179-0)

Global United Technology Services Co., Ltd., is accredited by the National Voluntary Laboratory
Accreditation Program (NVLAP).

5.7

Test Location

All tests were performed at:

Global United Technology Services Co., Ltd.

Address: No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone, Xixiang
Road, Baoan District, Shenzhen, Guangdong, China 518102

Tel: 0755-27798480

Fax: 0755-27798960

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 7 of 58
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Report No.: GTSL202203000001F01

6 Test Instruments list
Radiated Emission:
. Inventory Cal.Date Cal.Due date

Item Test Equipment Manufacturer Model No. Ko (mmisdd-yy) (mm-dd-yy)
By P Sé’;:i' nft)neiCho'c ZhongYu Electron | 9.2(L)*6.2(W)* 6.4(H) | GTS250 | July. 022020 | July. 01 2025
2 Control Room ZhongYu Electron 6.2(L)*2.5(W)* 2.4(H) | GTS251 N/A N/A
3 EMI Test Receiver Rohde & Schwarz ESU26 GTS203 | June. 24 2021 |June. 23 2022

i : SCHWARZBECK
4 BiConiLog Antenna MESS-ELEKTRONIK VULB9163 GTS214 | June. 24 2021 |June. 23 2022
Double -ridged SCHWARZBECK
5 o hart MESS-ELEKTRONIK BBHA 9120 D GTS208 | June. 24 2021 |June. 23 2022
6 Horn Antenna ETS-LINDGREN 3160 GTS217 | June. 24 2021 |June. 23 2022
7 EMI Test Software AUDIX E3 N/A N/A N/A
8 Coaxial Cable GTS N/A GTS213 | June. 24 2021 |June. 23 2022
9 Coaxial Cable GTS N/A GTS211 | June. 24 2021 |June. 23 2022
10 Coaxial cable GTS N/A GTS210 | June. 24 2021 |June. 23 2022
ilil, Coaxial Cable GTS N/A GTS212 | June. 24 2021 |June. 23 2022
12 | Amplifier(100kHz-3GHz) HP 8347A GTS204 | June. 24 2021 |June. 23 2022
13 | Amplifier(2GHz-20GHz) HP 84722A GTS206 | June. 24 2021 |June. 23 2022
o AFS33-18002

14 Amplifier (18-26GHz) Rohde & Schwarz 650-30-8P-44 GTS218 | June. 24 2021 |June. 23 2022
15 Band filter Amindeon 82346 GTS219 | June. 24 2021 |June. 23 2022
16 Power Meter Anritsu ML2495A GTS540 June. 24 2021 |June. 23 2022
17 Power Sensor Anritsu MA2411B GTS541 June. 24 2021 |June. 23 2022
18 ARy Radlo Rohde & Schwarz CMWS500 GTS575 | June. 24 2021 |June. 23 2022

Communication Tester

19 Splitter Agilent 11636B GTS237 | June. 24 2021 |June. 23 2022
20 Loop Antenna ZHINAN ZN30900A GTS534 | June. 24 2021 |June. 23 2022
21 2ic il SCHWARZBECK BBHA 9170 GTS579 | Oct. 172021 | Oct. 16 2022

hornantenne

22 Amplifier TDK PA-02-02 GTS574 Oct. 17 2021 Oct. 16 2022
23 Amplifier TDK PA-02-03 GTS576 Oct. 17 2021 Oct. 16 2022
Sy [ Si:;syf:recnum Rohde & Schwarz FSP GTS578 | June. 24 2021 |June. 23 2022

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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Conducted Emission

: Inventory Cal.Date Cal.Due date
Item Test Equipment Manufacturer Model No. N B (md5y)
1 Shielding Room ZhongYu Electron | 7.3(L)x3.1(W)x2.9(H) GTS252 May.15 2019 | May.14 2022
2 EMI Test Receiver R&S ESCI 7 GTS552 | June. 24 2021 | June. 23 2022
3 Coaxial Switch ANRITSU CORP MP59B GTS225 | June. 24 2021 | June. 23 2022
ENV216 2-L-V-
4 NETZNACHB.DE ROHDE&SCHWARZ ENV216 GTS226 | June. 24 2021 | June. 23 2022
5 Coaxial Cable GTS N/A GTS227 N/A N/A
6 EMI Test Software AUDIX E3 N/A N/A N/A
7 Thermo meter KTJ TA328 GTS233 | June. 24 2021 | June. 23 2022
8 Absorbing clamp Ejektighik; MDS21 GTS229 | June. 24 2021 | June. 23 2022
Feinmechanik
9 ISN SCHWARZBECK NTFM 8158 GTS565 June. 24 2021 | June. 23 2022
10 High voltage probe SCHWARZBECK TK9420 GTS537 July. 09 2021 | July. 08 2022
RF Conducted Test:
: . Cal.Date Cal.Due date
Item Test Equipment Manufacturer Model No. Serial No. o ) )
1 MXA Signal Analyzer Agilent N9020A GTS566 June. 24 2021 June. 23 2022
2 EMI Test Receiver R&S ESCI 7 GTS552 June. 24 2021 June. 23 2022
3 Spectrum Analyzer Agilent E4440A GTS533 June. 24 2021 June. 23 2022
4 7, “MASRESIL Signal Agilent N5182A GTS567 | June. 242021 June. 23 2022
Generator
B, ['on o Gllg 00, Stanal Agilent E4428C GTS568 | June.24 2021 June. 23 2022
Generator
6 | USB RF Power Sensor DARE RPR3006W GTS569 June. 24 2021 June. 23 2022
7 RF Switch Box Shongyi RFSW3003328 GTS571 June. 24 2021 June. 23 2022
Programmable Constant
8 Temp & Humi Test WEWON WHTH-150L-40-880 GTS572 June. 24 2021 June. 23 2022
Chamber
General used equipment:
) Inventory Cal.Date Cal.Due date
| T E M f M | No.
tem est Equipment anufacturer odel No s (o) (antde )
1 Humidity/ Temperature Indicator KTJ TA328 GTS243 June. 24 2021 | June. 23 2022
2 Barometer ChangChun DYM3 GTS255 June. 24 2021 | June. 23 2022

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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7 Test results and Measurement Data
7.1 Antennarequirement

Report No.: GTSL202203000001F01

Standard requirement: ‘ FCC Partl15 C Section 15.203 /247(c)

15.203 requirement:

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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit so
that a broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point
operations may employ transmitting antennas with directional gain greater than 6dBi provided the
maximum conducted output power of the intentional radiator is reduced by 1 dB for every 3 dB that the
directional gain of the antenna exceeds 6dBi.

E.U.T Antenna:

The antenna is FPC antenna, the best case gain of the is 0dBi, reference to the appendix Il for details

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 10 of 58
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7.2 Conducted Emissions

Report No.: GTSL202203000001F01

Test Requirement:

FCC Partl5 C Section 15.207

Test Method:

ANSI C63.10:2013

Test Frequency Range: 150KHz to 30MHz
Class / Severity: Class B
Receiver setup: RBW=9KHz, VBW=30KHz, Sweep time=auto
Limit: Limit (dBuV)
Frequency range (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
Test setup: Reference Plane

LISN |

AUX
Equipment

40cm 80cm

AC power

E.U.T

EMI
Receiver

Test table/Insulation plane

Remark

F LT Fouipmeant Under Test

LISN Line impedence Stabiization Nebwork
Test table height=0.6m

Test procedure:

1. The E.U.T and simulators are connected to the main power through a
line impedance stabilization network (L.I.S.N.). This provides a
500hm/50uH coupling impedance for the measuring equipment.

2. The peripheral devices are also connected to the main power through a
LISN that provides a 500hm/50uH coupling impedance with 50o0hm
termination. (Please refer to the block diagram of the test setup and
photographs).

3. Both sides of A.C. line are checked for maximum conducted
interference. In order to find the maximum emission, the relative
positions of equipment and all of the interface cables must be changed
according to ANSI C63.10:2013 on conducted measurement.

Test Instruments:

Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test environment: Temp.: 25°C Humid.: 52% Press.: 1012mbar
Test voltage: AC 120V, 60Hz

Test results: Pass

Remark: Both high and low voltages have been tested to show only the worst low voltage test data.

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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Report No.: GTSL202203000001F01

Measurement data:
Pre-scan all test modes, found worst case GFSK 2480MHz, and so only show the test result of GFSK

2480MHz

Line:
Conducted Emission Measurement
Data #2 Date: 2022/1/14 Time: 14:17:04
1200 dBu¥
10
100
g0
B0
0
B0 "*‘-—-_\‘_.‘ FCC Part15 CE-Class B_QP
50 __‘_‘“'——\__‘____‘_ | FOC Paml5h CE-Class B AVe
40 BT e
20 mﬂ
20 1 peak
10 '.'J-“'uf'n\r"\.-..\_\ﬂqjd AvE
0
10
-20
-30
0.150 0.500 [MHz] 5.000 30.000
]
No. | Pk | aBavy | @3y | (cBov) | (@Buv) | (@) | Do |PIF | Remark
1 0.397500 31.29 10.25 41.54 57.91 |-16.37| QP P
2 0.402000 25.99 10.25 36.24 4781 |-1157| AVG | P
3 1.198500 33.32 10.25 43.57 56.00 |-12.43| QP P
4 * | 1.198500 27.25 10.25 37.50 4600 | -850 | AVG | P
5 1.995000 32.83 10.24 43.07 56.00 |-1293| QP P
6 1.995000 25.22 10.24 35.46 46.00 |-1054| AVG | P
7 2.602500 30.31 10.26 40.57 56.00 |-1543| QP P
8 2.602500 2317 10.26 33.43 46.00 |-1257| AVG | P
9 3.592500 32.43 10.27 4270 56.00 |-13.30| QP P
10 3.592500 23.93 10.27 34.20 46.00 |-1180| AVG | P
11 5.190000 33.02 10.22 43.24 60.00 |-16.76| QP P
12 5.190000 26.49 10.22 36.71 50.00 |-1329| AVG | P

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 12 of 58
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Neutral:
Conducted Emission Measurement
Data #1 Date: 2022/1/14 Time: 14:14:07
1200 dBu¥
10
100
a0
80
0
B0 FOC Part]5 CE-Class B_OP
50 ! FOC Pafl% CE-Clazs B_AVe
40 i
a0 F
20 “?t peak
10 .-' FJ-H-‘f AVE
0
10
-20
.30
0.150 0.500 [MHz] 5.000 30.000
|
No. | Freauency | Readng | Factr | Lovel | ot M0 oo 1| Romart
1 0.397500 26.49 10.23 36.72 5791 |-2119| QP P
2 0.397500 24.24 10.23 34.47 4791 [-13.44| ANG | P
3 0.627000 27.52 10.26 37.78 56.00 |-18.22| QP P
4 0.631400 18.39 10.26 28.65 46.00 |-1735| ANG | P
5 1.108500 20.57 10.26 30.83 46.00 [-1517| AVG | P
6 1.112900 26.07 10.26 36.33 56.00 |-1967| QP P
7 1.995000 27.20 10.30 37.50 56.00 |-18.50| QP P
8 1.895000 21.87 10.30 3217 46.00 |-13.83| AVNG | P
] 2.791500 28.47 10.24 38.71 56.00 [-17.29| QP P
10 *| 2.791500 24.50 10.24 34.74 46.00 |[-11.26| AVG | P
11 4.384500 27 .87 10.21 38.08 56.00 [-1792| QP P
12 4.384500 21.45 10.21 31.66 46.00 [-14.34| ANG | P
Notes:

1. Aninitial pre-scan was performed on the line and neutral lines with peak detector.
2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3. Final Level =Receiver Read level + LISN Factor

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 13 of 58
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Report No.: GTSL202203000001F01

7.3 Conducted Peak Output Power

Test Requirement: FCC Partl5 C Section 15.247 (a)(1)
Test Method: ANSI| C63.10:2013
Limit: 30dBm(for GFSK),20.97dBm(for EDR)
Test setup: Spectrum Analyzer

o o o

f“‘-\ o o
e o |
AR E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass

Measurement Data

Mode Test channel FRE (igg)nlit) RIS Limit (dBm) Result

Lowest -4.880

GFSK Middle -5.014 30.00 Pass
Highest -5.208
Lowest -3.968

m/4-DQPSK Middle -4.115 20.97 Pass
Highest -4.285
Lowest -3.483

8-DPSK Middle -3.668 20.97 Pass
Highest -3.876

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 14 of 58



GTS

Test plot as follows:

Report No.: GTSL202203000001F01

Test mode:

GFSK mode

Lowest channel

Center Freq 2.402000000 GHz
‘PHO:

Ref 20,00 dBm

Center 2.402000 GHz
#Res BW 2.0 MHz

#Avg Type: RMS
Fast Trig: Free Run AvglHold:>1010

IFGainLow ~__ Aten: 30 dB

Mkr1 2.401 860 GHz|
-4.880 dBm

Span 5.000 MHz|

#VBW 6.0 MHz Sweep 1.000 ms (1001 pts)
A

Center Freq
2.402000000 GHz|

Stop Freq)|
2.404500000 GHz|

Scale Type

Log Lin|

Middle channel

[ Keysight Spectrum Anshyze: - Swept SA

Center Freq 2.441000000 GHz
P

Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 2.0 MHz

#Avg Type: RMS
Trig: Free Run AvgHold:> 10140
Anen: 30 dB

Foantiow E
MKr1 2.440 875 GHz
-5.014 dBm

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

TATU

#VBW 6.0 MHz

Lag Lin

Center Freq
2.441000000 GHz |

StopFreq|
2.443500000 GHz |

Scale Type

Highest channel

Center Freq 2.480000000 GHz
P

Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 2.0 MHz

#Avg Type: RMS
Trig: Free Run AvglHold: 1010

Fast Ly
Atten: 30 0B

ast
IF Gain:Low

Mkr1 2.479 940 GHz
-5.208 dBm

Span 5.000 MHz
Sweep 1.000 ms {1001 pts)
STATUS

#VBW 6.0 MHz

Center Freq
2480000000 GHz |

‘Stop Freq
2482600000 GHz

Scale Type

Lin

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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Report No.: GTSL202203000001F01

Test mode:

m/4-DQPSK mode

Lowest channel

= Keight Spectrum Anshzes - Swept A

Center Freq 2.402000000 GHz
P

Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 2.0 MHz

Fast Cp
IF GaincLow

#Avg Type: RMS
Trig: Free Run AvglHold:>10H0
Aen: 30 dB

-3.968 dBm

Center Freq
2,402000000 GHz |

‘Stop Freq

2404500000 GHz|

$pan 5.000 MHz'
#VBW 6.0 MHz Sweep 1.000 ms {1001 pts)

sTATS

Middle channel

[ Keysight Spectnum Anslyzer - Swept 54

Center Freq 2.441000000 GHz #Avg Type: RMS

Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 2.0 MHz

S Trig: Free Run AvglHold:>1010
Atten: 30 dB

Mkr1 2.440 900 GHz,
-4.115 dBm

Center Freq
2441000000 GHz|

Span 5.000 MHz
#VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

[ Keysight Spectnum Anslyzer - Swept 54

Center Freq 2.480000000 GH:.
PHi

Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 2.0 MHz

#Avg Type: RMS
S Trig: Free Run AvglHold:>1010
1FGs Atten: 30 dB

Center Freq
2480000000 GHz|

Span 5.000 MHz
#VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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Report No.: GTSL202203000001F01

Test mode: 8-DPSK mode

Lowest channel

[ —————r

#Avg Type: RMS
Center Frog 2.202000000 GH. S Trig: Free Run AvglHold:>1010
1FGs Atten: 30 dB

Mkr1 2.401 955 GHz,
Ref 20.00 dBm -3.483 dBm

Center Freq
2402000000 GHz|

Center 2.402000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)
5 sTATUS

Middle channel

[ Keysight Spectnum Anslyzer - Swept 54

) #Avg Type: RMS
Center Froa 2.4 1000000 CHz Trig: Fres Run AvglHold:>1010

" Atten: 30 08

Mkr1 2.440 950 GHz

Ref 20.00 dBm -3.668 dBm
Center Freq
2,441000000 GHz,

Center 2.441000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Highest channel

S Torst g Aoy Swept 5
#Avg Type: RMS
Center Freq 2.480000000 G S Trig: FreeRun Av;w“ﬂo‘l’::’:w:w
1FGs Atten: 30 dB
MKr1 2.479 975 GHz|
Ref 20.00 dBm -3.876 dBm

Center Freq
2480000000 GHz|

Center 2.480000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 17 of 58



GTS

Report No.: GTSL202203000001F01

7.4 20dB Emission Bandwidth

Test Requirement: FCC Partl5 C Section 15.247 (a)(1)
Test Method: ANSI C63.10:2013
Limit: N/A
Test setup: Spectrum Analyzer

o o o |

A= OoOoO
o o o |
- =2= E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass

Measurement Data

Mode Test channel 20dB Emi?;ili'r;)Bandwidth
Lowest 0.957
GFSK Middle 0.957
Highest 0.957
Lowest 1.287
m/4-DQPSK Middle 1.287
Highest 1.302
Lowest 1.299
8-DPSK Middle 1.302
Highest 1.302

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 18 of 58




GTS

Report No.: GTSL202203000001F01

Test plot as follows:

Test mode: GFSK mode

Lowest channel

[ Keysight Spectnum Anslyzer - Swept 54

: . = i Fraquency
#Avg Type: RMS
gonierfreg 2892000000 GZ S Trig: FreeRun Avg|Hold:>100/100
Atten: 30 dB
AMkr3 957 kHz|
Ref 20.00 dBm -0.082 dB|
Center Freq

2,402000000 GHz|

StartFreq|
2.400500000 GHz

I |
Stop Freq

Center 2.402000 GHz Span 3.000 MHz|
#Res BW 30 kHz #VBW 100 kHz ‘Sweep 3.200 ms (1001 pts)|

Middle channel

[ ————r

#Avg Type: RMS
Trig: Fres Run AvglHold:>-100/100

Center Freq 2.441000000 GHz
PN,D Atten: 30 dB

Ref 20.00 dBm

Center Freq
2441000000 GHz|

StartFreq|
2.439500000 GHz

I |
Stop Freq

Center 2.441000 GHz Span 3.000 MHz|
#Res BW 30 kHz #VBW 100 kHz ‘Sweep 3.200 ms (1001 pts)|

2441012 GH!
7 Y — 11 FreqOffset|

OHz
- Scale Type
E—

Highest channel

S Torst g Aoy Swept 5
#Avg Type: RMS
Center Freq 2.480000000 GZ WY Trig: Fres Run AvglHold: 1001100
Atten: 30 dB

Ref 20.00 dBm

Center Freq
2480000000 GHz|

StartFreq|
2 478500000 GHz

Stop Freq
2481500000 GHz

Center 2.480000 GHz Span 3.000 MHz|
#Res BW 30 kHz #VBW 100 kHz ‘Sweep 3.200 ms (1001 pts)|

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 19 of 58



Report No.: GTSL202203000001F01

Test mode: m/4-DQPSK mode

Lowest channel

Swept 54

(= Kepight Spectrum Ansiyas: -

: — Frequency
#avg Typ
Center Freq 2.402000000 G B .. Froe un Avmﬂola :10&100
IF Gain:Low Atten: 30 0B
AMKr3 1.287 MHZ
Ref 20.00 dBm -0.105 dBj
Center Freq

2,402000000 GHz|

StartFreq|
2.400500000 GHz

I |
Stop Freq

(Center 2.402000 GHz Span 3.000 MHz
#VBW 100 kHz Sweep 3.200 ms (1001 pts)

mn 2.401 379 GHz -27.356 dBm -
2402009 GHz 7132 dBm
[r1ial 1287 MHz[(A)  -0106dB] |

Middle channel

[ Keysight Spectnum Anslyzer - Swept 54

) #Avg Type: RMS
Center Freq 2.441000000 G B .. Froe un RN
IF Gain:Low Atten: 30 0B

Ref 20.00 dBm

Center Freq
2441000000 GHz|

StartFreq|
2.439500000 GHz

Stop Freq
2442500000 GHz

Center 2.441000 GHz Span 3.000 MHz|
#Res BW 30 kHz #VBW 100 kHz ‘Sweep 3.200 ms (1001 pts)|

FreqOffset
0 Hz|

Highest channel

[ Keysight Spectnum Anslyzer - Swept 54

) #avg Typ
Center Freq 2.480000000 G B .. Froe un Avwold :10&100
IF Gain:Low Atten: 30 0B

Ref 20.00 dBm

Center Freq
2480000000 GHz|

StartFreq|
2 478500000 GHz

Stop Freq
2.481500000 GHz

Center 2.480000 GHz Span 3.000 MHz|
#Res BW 30 kHz #VBW 100 kHz ‘Sweep 3.200 ms (1001 pts)|

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTSL202203000001F01

Test mode: 8-DPSK mode

Lowest channel

[ —————r

Center Freq 2.402000000 GHz #Avg Type: RM! Frequency
PHO:

I m 21,0
Wide y Trig: Free Run Avg|Hold:>100/100
IFGain:L ow Atten: 30 dB
AMkr3 1.299 MHZ] e
Ref 20.00 dBm 0.079 dB|

Center Freq
2402000000 GHz|

StartFreq|
2.400500000 GHz

Stop Freq
2.403500000 GHz

Span 3.000 MHz
Sweep 3.200 ms (1001 pts)

Middle channel

[ Keysight Spectnum Anslyzer - Swept 54

#Avg Type: RMS
Trig: Fres Run AvglHold:>100/100
Atten: 30 dB

Center Freq 2.441000000 GHz
PHO: Wide Ly
IF Gain:Low

AMKr3 1.302 MHZ
Ref 20.00 dBm -0.166

Center Freq
2441000000 GHz|

StartFreq|
2.439500000 GHz

J——
Stop Freq

Center 2.441000 GHz Span 3.000 MHz|
#Res BW 30 kHz #VBW 100 kHz ‘Sweep 3.200 ms (1001 pts)|

FUNCTION VALUE =

2.441 009 GHz -7.164 dBm

Highest channel

[ Keysight Spectnum Anslyzer - Swept 54

Center Freq 2.480000000 GHz #Avg Type: RM! Frequency
PHO:

I v 0150152 P 24,2022
5
Wide y Trig: Free Run Avg|Hold:>100/100
IFGain:L ow Atten: 30 dB
AMkr3 1.302 MHZ] e
Ref 20.00 dBm -0.237 dB|

Center Freq
2480000000 GHz|

StartFreq|
2 478500000 GHz

Stop Freq
2.481500000 GHz

Span 3.000 MHz
Sweep 3.200 ms (1001 pts)

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
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GTS

7.5 Carrier Frequencies Separation

Report No.: GTSL202203000001F01

Test Requirement:

FCC Partl5 C Section 15.247 (a)(1)

Test Method:

ANSI C63.10:2013

Receiver setup:

RBW=100KHz, VBW=300KHz, detector=Peak

Limit:

0.025MHz or 2/3 of the 20dB bandwidth (whichever is greater)

Test setup:

Spectrum Analyzer

o e |
Aw | O3

= ==
e o e |
i | Y

E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass

Measurement Data

Mode Test channel Carrier Frequ((la(r;czl)es Separation Limit (kHz) Result
Lowest 996 957 Pass
GFSK Middle 990 957 Pass
Highest 986 957 Pass
Lowest 1192 868 Pass
/4-DQPSK Middle 1146 868 Pass
Highest 1318 868 Pass
Lowest 1188 868 Pass
8-DPSK Middle 1130 868 Pass
Highest 1020 868 Pass
Note: According to section 7.4
20dB bandwidth (kHz) Limit (kHz)
Mode . . .
(worse case) (Carrier Frequencies Separation)
GFSK 957 957
/4-DQPSK 1302 868
8-DPSK 1302 868

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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GTS

Test plot as follows:

Report No.: GTSL202203000001F01

Modulation mode:

GFSK

Lowest channel

[ Voo Spectum Ansheer- Swept 5t

L N 11:01

#Avg Type: RMS

T 22 GZ Wide g Trig: Free Run AvglHold: 30130
Fsiniow *_ Aften: 30 8

AMKr2 996 kHz

Ref 20.00 dBm 0.264 dB]

Center Freq
2 402480000 GHz|

StartFreq|
2.401480000 GHz

J——
Stop Freq

Center 2.402480 GHz Span 2.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

Middle channel

[ Keysight Spectnum Anslyzer - Swept 54

#Avg Type: RMS

gonierfreg ZAL0N00 G Wide g Trig: Free Run Avg Hoig 30130
Fsiniow *_ Aften: 30 8

AMKr2 990 kHZ

Ref 20.00 dBm -0.153 dB|

Center Freq
2441500000 GHz|

StartFreq|
2.440500000 GHz

I |
Stop Freq

Center 2.441500 GHz Span 2.000 MHz|
#R #VBW 300 kHz Sweep 1.000 ms (1001 pts)

aTaTUS

Highest channel

[ r————

#Avg Type: RMS

Cenlerfrad 2472500000 Oz S Trig: Free Run AvgHon>3030
Atten: 30 dB

AMKr2 986 kHZ

Ref 20.00 dBm 0.481 dB]

Center Freq
2 479500000 GHz|

StartFreq|
2 478500000 GHz

I |
Stop Freq

Center 2.479500 GHz Span 2.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
sTaTs

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTSL202203000001F01

Test mode: T/4-DQPSK

Lowest channel

[ —————r

#avg Typw: RMS

Center Frog 2.402500000 G Wide y Trig: Free Run AV’;\“Hoylop::QUliﬂ
IFG Atten: 30 dB

AMKr2 1.182 MHZ

Ref 20.00 dBm 0.354 dB]

Center Freq
2402500000 GHz|

StartFreq|
2.401500000 GHz

=
Stop Freq

Center 2.402500 GHz Span 2.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

aTaTUS

Middle channel

[ Fepigh Spectum Amyeer - Swept A

#Avg Type: RMS
Trig: Fres Run AvglHold:>30130
Atten: 30 dB

Center Freq 2.441500000 GHz
AMKr2 1.146 MHZ
Ref 20.00 dBm -0.373 dB|

Center Freq
2441500000 GHz|

StartFreq|
2.440500000 GHz

J——
Stop Freq

Center 2.441500 GHz Span 2.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

Highest channel

[ Keysight Spectnum Anslyzer - Swept 54

#Avg Type: RMS
Center Froq 2279500000 CHZ S Trig: Free Run AvglHold:>30130
1FGs Atten: 30 dB

Ref 20.00 dBm

Center Freq
2 479500000 GHz|

StartFreq|
2 478500000 GHz

Stop Freq

Center 2.479500 GHz Span 2.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Tam

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTSL202203000001F01

Test mode: 8-DPSK

Lowest channel

[ —————r

#Avg Type: RMS

Cerxer Freg 240250000 Sz S Trig: Free Run Vi Holg=3030
1FGs Atten: 30 dB

AMkr2 1.188 MHZ|

Ref 20.00 dBm 0.236 dB]

Center Freq
2402500000 GHz|

StartFreq|
2.401500000 GHz

I |
Stop Freq

Center 2.402500 GHz Span 2.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

aTaTUS

Middle channel

[ Fepigh Spectum Amyeer - Swept A

#Avg Type: RMS
Trig: Fres Run AvglHold:>30130
Atten: 30 dB

Center Freq 2.441500000 GHz

Ref 20.00 dBm

Center Freq
2441500000 GHz|

StartFreq|
2.440500000 GHz

J——
Stop Freq

Center 2.441500 GHz Span 2.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

Highest channel

[ Keysight Spectnum Anslyzer - Swept 54

#Avg Type: RMS

Cerxer Freg ZATES0RR00 Sz S Trig: Free Run Vi Holg=3030
1FGs Atten: 30 dB

AMkr2 1.020 MHZ|

Ref 20.00 dBm -0.533 dB

Center Freq
2 479500000 GHz|

StartFreq|
2 478500000 GHz

I |
Stop Freq

Center 2.479500 GHz Span 2.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Tam

Global United Technology Services Co., Ltd.
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GTS

7.6 Hopping Channel Number

Report No.: GTSL202203000001F01

Test Requirement:

FCC Part15 C Section 15.247 (a)(1)(iii)

Test Method:

ANSI| C63.10:2013

Receiver setup:

Detector=Peak

RBW=100kHz, VBW=300kHz, Frequency range=2400MHz-2483.5MHz,

Limit:

15 channels

Test setup:

Spectrum Analyzer

e o o
A e o o

oood

ooo
== E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details
Test results: Pass
Measurement Data:
Mode Hopping channel numbers Limit Result
GFSK 79 215 Pass
/4-DQPSK 79 215 Pass
8-DPSK 79 215 Pass

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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GTS

Test plot as follows:

Report No.: GTSL202203000001F01

Test mode: GFSK

[ Keysight Spectrum Anabyzer - Swept 54

) #Avg Type: RMS
Start Freq 2.400000000 ~o- e e
IFGain:Low Atten: 30 4B

Ref 20.00 dBm

5

{‘ 2.441750000 GHz|

naARAnT
e
i
PR StartFreq
1 2.400000000 GHz|

Stop 2.48350 GHz|
Sweep 8.000 ms (1001 pts)

Test mode:

[ Keysight Spectram Analyzer - Swapt 54

#Avg Type: RMS
Start Freq 2400000000 GHz NSNS g Ty MS

)
IFGain:Low Anten: 30 4B

Mkr1 2.401 934 5 GHZ] Auto Tune

Ref 20.00 dBm -9.546 dBm|

Center Freq
y 2.441750000 GHz|

StartFreq
[ | 2400000000 GHz

Start 2.40000 GHz Stop 2.48350 GHz]|
H#Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)

Scale Type
_ |tes

Test mode:

Lin
= Keysight Spectrum Analyzer - Swept S4 |
Start Freq 2.400000000 GHz ) #Avg Type: RMS - 45

PNO:

" Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 4B

Mkr2 2.480 116 5 GHZ|
Ref 20.00 dBm -6.776 dBm)|

2.441750000 GHz|

TIVE ST

StartFreq
2.400000000 GHz,

|

Stop Freq
2.483500000 GHz!

Start 2.40000 GHz Stop 2.48350 GHz| CF Step
#Res Sweep 8.000 ms (1001 pts)

E

Freq Offset

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
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GTS

7.7 Dwell Time

Report No.: GTSL202203000001F01

Test Requirement:

FCC Part15 C Section 15.247 (a)(L)(iii)

Test Method:

ANSI C63.10:2013

Receiver setup:

RBW=1MHz, VBW=1MHz, Span=0Hz, Detector=Peak

Limit: 0.4 Second
Test setup: Spectrum Analyzer
OooQD
s | oo
[=f=]=
= oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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GTS

Measurement Data

Report No.: GTSL202203000001F01

GFSK mode:

Frequency Packet Dwell time(ms) Limit(ms) Result
2441MHz DH1 118.0 400 Pass
2441MHz DH3 258.72 400 Pass
2441MHz DH5 303.04 400 Pass

Remarks:
The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s
Test channel: 2441MHz as blow
DH1 time slot=0.369(ms)*(1600/ (2*79))*31.6=118.08ms
DH3 time slot=1.617(ms)*(1600/ (4*79))*31.6=258.72ms
DH5 time slot=2.841(ms)*(1600/ (6*79))*31.6=303.04ms
m/4-DQPSK mode:

Frequency Packet Dwell time(ms) Limit(ms) Result
2441MHz 2DH1 120.00 400 Pass
2441MHz 2DH3 258.40 400 Pass
2441MHz 2DH5 304.11 400 Pass

Remarks:
The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s
Test channel: 2441MHz as blow
DH1 time slot=0.375(ms)*(1600/ (2*79))*31.6=120.00ms
DH3 time slot=1.615(ms)*(1600/ (4*79))*31.6=258.40ms
DH5 time slot=2.851(ms)*(1600/ (6*79))*31.6=304.11ms
8-DPSK mode:

Frequency Packet Dwell time(ms) Limit(ms) Result
2441MHz 3DH1 122.88 400 Pass
2441MHz 3DH3 256.00 400 Pass
2441MHz 3DH5 326.83 400 Pass

Remarks:

The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s
Test channel: 2441MHz as blow

DH1 time slot=0.384(ms)*(1600/ (2*79))*31.6=122.88ms
DH3 time slot=1.600(ms)*(1600/ (4*79))*31.6=256.00ms
DH5 time slot=3.064(ms)*(1600/ (6*79))*31.6=326.83ms
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GTS

Report No.: GTSL202203000001F01
Test plot as follows:

GFSK mode:

Test channel: 2441MHz

DH1

[ Keysight Spectnum Anslyzer - Swept 54 o (e

Center Freq 2.441000000 GHz Frequency

#Avg Type: RMS -~
o Trig: Video AvglHold:>100/100
Atten: 20 dB
AMkr2 e b
Ref 10.00 dBm 0.648 dB]

Center Freq
2441000000 GHz|

StartFreq|
2.441000000 GHz

I |
Stop Freq

e ]

Center 2.441000000 GHz Span 0 Hz
#VBW 1.0 MHz Sweep 3.000 ms (1001 pts)

Tam

DH3

[ ———
#Avg Type: RMS
Center Freg 2441000000 . ozt T Trig: Video Avg Hold:>1001100
FGainLow ©__ Atten: 20 dB

AMkr2 1.617 ms|
Ref 10.00 dBm 0.122 dB]

Center Freq
2441000000 GHz|

StartFreq|
2.441000000 GHz

Stop Freq
2.441000000 GHz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 8.000 ms (1001 pts)
TATUS)

DH5

= Kepight Spectrum Anslyzes - Swept 54 =

Center Freq 2.441000000 GHz Frequsncy

#Avg Type: RMS :
A Trig: Video Avg[Hold: 1001100
Arten: 20 0B
AMkr2 2.841 ms|
Ref 10.00 dBm -0.007 dB|

Center Freq
2.441000000 GHz

StartFreq|
2441000000 GHz

| |
Stop Freq

Center 2.441000000 GHz Span 0 Hz
#VBW 1.0 MHz Sweep 12.00 ms (1001 pts)
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Report No.: GTSL202203000001F01
mw/4-DQPSK mode:

Test channel: 2441MHz

DH1

[ Keysight Spectnum Anslyzer - Swept 54

#Avg Type: RMS
Trig: Video Avg[Hold: 1001100
Arten: 20 0B

Center Freq 2.441000000 GHz
N

: Fast -
IFGain:L ow

Ref 10.00 dBm

Center Freq
2.441000000 GHz

StartFreq|
2441000000 GHz

Stop Freq
2.441000000 GHz

B e i

Center 2.441000000 GHz Span 0 Hz
#VBW 1.0 MHz Sweep 3.000 ms (1001 pts)
s

DH3

[ ————r

#Avg Type: RMS
Trig: Video Avg[Hold: 1001100
Arten: 20 0B

Center Freq 2.441000000 GHz
N ~~

AMkr2 1.615 ms]

Ref 10.00 dBm 1.210 dBj

Center Freq
2.441000000 GHz

e s s

41
P ; TR A A StartFreq

| 2441000000 GHz
||

Stop Freq
2.441000000 GHz

i i,
b R

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 8.000 ms (1001 pts)

STATUS

DH5

[ Keysight Spectnum Anslyzer - Swept 54

cnieaziiioconncrz M I N
IF GaicLow Atten: 20 4B

AMkr2 2.851 ms

Ref 10.00 dBm 3.099 dB]

Center Freq
2.441000000 GHz

241

~1
e e e e D e StartFreq
2.441000000 GHz
"

Stop Freq
2441000000 GHz

Center 2.441000000 GHz Span 0 Hz
#VBW 1.0 MHz Sweep 12.00 ms (1001 pts)

STATUS
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8-DPSK mode:

Report No.: GTSL202203000001F01

Test channel:

2441MHz

DH1

[ Keysight Spectnum Anslyzer - Swept 54

Center Freq 2.441000000 GHz
N

¥ Faar Trig: Video
IFGainLow

Aren: 20 6B

Ref 10.00 dBm

i gt vl !

Center 2.441000000 GHz
#VBW 1.0 MHz

#Avg Type: RMS
Avg|Hold:>100/100

Center Freq
2.441000000 GHz

StartFreq|
2441000000 GHz

||
Stop Freq

A Aip o ..M.MMM-I‘ ‘J

Span 0 Hz
Sweep 3.000 ms (1001 pts)

Tam

DH3

[ ————r

Center Freq 2.441000000 Gz Trig: Video

Aren: 20 6B

Ref 10.00 dBm

241

al
Mo

#Avg Type: RMS
Avg|Hold:>100/100

AMkr2 1.600 ms
2,536 dB

Center Freq
2.441000000 GHz

H-l\“n\dﬂ“r‘*'m“v-' StartFreq
| 2.441000000 GHz
||

Stop Freq
2.441000000 GHz

A il

Wil

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz

Span 0 Hz
Sweep 8.000 ms (1001 pts)

STATUS

DH5

[ Keysight Spectnum Anslyzer - Swept 54

Center Freq 2.441000000 GHz
PNO: Fast. ) T1G: Video
IFGainlow ©Atten: 20 dB

Ref 10.00 dBm

Center 2.441000000 GHz
#VBW 1.0 MHz

1 [y

Avg Type: RMS
Avg|Hold:>100/100

Center Freq
2.441000000 GHz

StartFreq|
2441000000 GHz

Stop Freq
2441000000 GHz

Span 0 Hz
Sweep 12.00 ms (1001 pts)

STATUS
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GTS

7.8 Band Edge
7.8.1 Conducted Emission Method

Report No.: GTSL202203000001F01

Test Requirement:

FCC Partl15 C Section 15.247 (d)

Test Method:

ANSI C63.10:2013

Receiver setup:

RBW=100kHz, VBW=300kHz, Detector=Peak

Limit: In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum 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.

Test setup: Spectrum Analyzer

e o o
4 e o o
e o o
== E.U.T
| |
Non-Conducted Table
Ground Reference Plane

Test Instruments: Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test results: Pass

TestMODE | Antenna ChName Channel RefLelvel[ | Result[dB | Limit[dBm Verdicct
dBm] m] ]
Low 2402 -4.965 -40.434 £-24.965 PASS
High 2480 -5.368 -47.914 <-25.368 PASS
DH5 Antl
Low Hop_2402 -5.231 -42.762 =-25.231 PASS
High Hop_2480 -5.490 -50.773 =-25.490 PASS
Low 2402 -4.971 -41.292 <-24.971 PASS
High 2480 -5.308 -48.388 =-25.308 PASS
2DH5 Antl
Low Hop_2402 -7.442 -42.549 =-27.442 PASS
High Hop_2480 -5.401 -50.497 =-25.401 PASS
Low 2402 -4.965 -40.434 =-24.965 PASS
High 2480 -5.317 -48.378 =-25.317 PASS
3DH5 Antl
Low Hop_2402 -5.255 -42.655 =-25.255 PASS
High Hop_2480 -6.636 -53.123 =-26.636 PASS
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GTS

Test plot as follows:
GFSK Mode:

Report No.: GTSL202203000001F01

Test channel:

Lowest channel

No-hopping mode

[ Xeysight Spectrum Anahyzer - Swept S4

Start Freq 2.300000000 GHz #Avg Type: RMS
'PHO: Fast Ce Trig: Free Run Avg|Hold:>100/100
IFGainLow Atten: 30 4B
Mkr2 2.400 48 GHZ
Ref 20.00 dBm -40.434 dBm

Stop 2.40500 GHz|
sweep 10.06 ms (1000 pts)

cw E

CenterFreq
2.352500000 GHz |

StartFreq)
2:300000000 GHz|

Stop Freq
2.405000000 GHz,

CF Step
10.500000 MHz
Auto Man

Freq Offset|
OHz)

I

Scale Type

Hopping mode

o3 Spectram Amyzer - Swtpt 54
Start Freq 2.300000000 GHz #Avg Type: RMS
NO: Fast Ly Trig: FresRun AvglHold:>100100
1FGain:Low Atten: 30 dB.

400 485 GHZ
Ref 20.00 dBm -42.655 dBm|

StartFreq
2300000000 GHz

BUPRITPNAN DTN THRPPNE O OO SPTICE TR WU RIP (N RPUOPRIS 0 o 2 i erses e | Stop Freq|
2.405000000 GHzl

tart 2.30000 GHz Stop 2.40500 GHz|
es BW 100 kHz #VBW 300 kHz sweep 10.07 ms (1001 pts)|

E NCTION VALUE__ =
_I_!EIEEEII! 5255 dBm  —
f 2.400 485 GHz 42666 dBm [
| £ 2399015GHz] 49095¢am [
f 2350010GHz|  ba7sadBm| |

.
-
.
1
1

Test channel:

Highest channel

No-hopping mode

[ Keysight Spectrum Analyzer - Swept S4

Start Freq 2.475000000 GHz #Avg Type: RMS
TR0 Fest o Trig: Free Run Avg|Hold:>100/100

IF Gain:Low Atten: 30 dB

Kr2 2.482 575 GHz|
Ref 20.00 dBm -47.914 dBm

Stop 2.55000 GHz
#VBW 300 kHz Sweep 7.200 ms (1001 pts)

W T v FUNCTION VALUE
1 nnn_znmmm
ZENEREA 2.482 575 GHz. 47914 dBm

[1] 2.483 475 GHz. aszunam

IENEEEE

T T
5

L]

Auto Tune

CenterFreq
2512500000 GHz,

I

StartFreq)|
2475000000 GHz|

Stop Freq
2650000000 GHz |

Freq Offset|
OHz,

Scale Type

lE

Hopping mode

Key

art Freq 2.475000000 GHz #Avg Type: RMS
PNO: Fast Trig: Free Run AvglHold:>100100
w Atten: 30 dB

Soght Spectrum Anshyzes - Swept S&

Ref 20.00 dBm

2612500000 GHz,

Start Freq
2475000000 GHz

AS

L PO AN X YT ot il i

tart 2.47500 GHz Stop 2.55000 GHz|
#Res BW 100 kHz #VBW 300 kHz SWEEp 7.200 ms (1001 pts)|

l z.us 900 GHz sasnaam
| N (1 f  24B3475GHz|  50773dBm| | |
f P T T

-51.207 dBm.

| £ 2536050 GHz|
- rrr - @ 1]
- r [ 0 1
N S N
Scale Type:
Log Lin
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GTS

11/4-DQPSK Mode:

Report No.: GTSL202203000001F01

Test channel:

Lowest channel

No-hopping mode

Hopping mode

[ Keysight Spectrum Analyzer - Swept S4

#Avg Type: RMS
AvglHold:> 1001100

MKr3 2.400 485 GHz] LA
-41.292 dBm

CenterFreq
2362500000 GHz,

Start Freq 2.300000000 GHz
PNO: Fast
IF Gain:Low

S Trig: Free Run
Atten: 30 dB

Ref 20.00 dBm

|

StartFreq)|
2300000000 GHz|

Stop Freq
2.405000000 GHz |

Stop 2.40500 GHz
Sweep 10.07 ms (1001 pts)

Freq Offset|
OHz,

Scale Type

Log Lin)

Keysight Spactram Anshyzer - Swept 54
Start Freq 2.300000000 GHz #Avg Type: RMS
BNO: Fas: Trig: Free Run AvglHold:>100/100
in:Low Atten: 30 dB

Mkr2 2.400 485 GHZ
Ref 20.00 dBm

Start Freq
2300000000 GHz

tart 2.30000 GHz
#Res BW 100 kHz #VBW 300 kHz
MK MODE i x FUNCTION _ FUNCTION wiDTH
N |1 2.404 055 GHz -7.442 dBm
2.400 485 GHz -42.549 dBm
2.398 120 GHz 49712 dBm
2.373 080 GHz -57.048 dBm

usc STATUS

Freq Offset
0Hz,

Scale Type:
Log Lin

Test channel:

Highest channel

No-hopping mode

[ Xeysight Spectrum Anahyzer - Swept S4

Start Freq 2.475000000 GHz #Avg Type: RMS

'PHO: Fast Ce Trig: Free Run Avg|Hold:>100/100
IF Gabn:Low Atten: 30 dB
Mkr2 2.482 500 GHz]
Ref 20.00 dBm -48.388 dBm
CenterFreq
2512500000 GHz |
StartFreq)
2475000000 GHz|
I—
et e Ao, Stop Freq
2550000000 GHz|
Start 2.47500 GHz Stop 2.55000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 7.200 ms (1001 pts)| 7.500000 MHz|
MR MODE TRC X ¥ N T ADT il - o I
I ¥ Y 7 B Y - S W— |
2 I T ' VT T -7 I —
3 T T F 171 711 -] N — — Freq Offset
e s s e E—
5
- J——
7 s R B
s S B R Scale Type
Log Lin

Hopping mode

gt Spectram Anatyzer - Swept SA
Start Freq 2.475000000 GHz
NG Toxt Lpo Trig: FreeRun
IFGain:Low Atten: 30 dB.

#Avg Type: RMS
Avg|Hold:>100100

Auto Tune!

481 450 GHZ

Ref 20.00 dBm -50.497 dBm|
Center Freq
2512600000 GHz

StartFreq
2475000000 GHz

2.480 175 GHz

01 dBm’

2.481 450 GHz -50.497 dBm

|1 2.508975GHz| 63.722 dBm
25613625 GHz -54.240 dBm

I A I B
N S [N
I Y I
Scale Type:
_— = Lo

usc STATUS
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8-DPSK Mode:

Report No.: GTSL202203000001F01

Test channel:

Lowest channel

No-hopping mode

Hopping mode

[ Keysight Spectrum Analyzer - Swept S4

#Avg Type: RMS
AvglHold:> 1001100

MKr2 2.400 485 GHzZ] LA
-41.544 dBm

CenterFreq
2362500000 GHz,

Start Freq 2.300000000 GHz
PNO: Fast
IF Gain:Low

S Trig: Free Run
Atten: 30 dB

Ref 20.00 dBm

|

StartFreq)|
2300000000 GHz|

oFl
Al
KA Stop Freq
2.405000000 GHz|

1 SPVSSUPISREN PSS PP SN AP O ST ST 5 e L

Start 2.30000 GHz
#Res BW 100 kHz

Stop 2.40500 GHz

#VBW 300 kHz Sweep 10.07 ms (1001 pts)

VR, MODE TAC 501 X
;IEIEE znn GH;

| 2400485GHz]

f] : Freq Offset|

0Hz|

Scale Type

Log Lin)

Keysight Spactram Anshyzer - Swept 54
Start Freq 2.300000000 GHz #Avg Type: RMS
BNO: Fas: Trig: Free Run AvglHold:>100/100
in:Low Atten: 30 dB

Mkr2 2.400 485 GHz|

Ref 20.00 dBm -42.512 dBm)|

Start Freq
2300000000 GHz

tart 2.30000 GHz
#Res BW 100 kHz

KR MODE

#VBW 300 kHz

T x FUNCTION _ FUNCTION wiDTH
2.401 955 GHz 5957 dBm

1 £ _ y = ]
2.400 485 GHz 42.512dBm [
2.399 015 GHz -60.823 dBm I FreqOffset
2.306 B25 GHz 57.985 dBm [ 0Hz|
. - - o rr )
([
. - )
Scale Type
Log Lin

usc STATUS

Test channel:

Highest channel

No-hopping mode

[ Xeysight Spectrum Anahyzer - Swept S4

Start Freq 2.475000000 GHz #Avg Type: RMS

'PHO: Fast Ce Trig: Free Run Avg|Hold:>100/100
IF Gabn:Low Atten: 30 dB
Mkr2 2.482 575 GHz]
Ref 20.00 dBm -48.378 dBm
CenterFreq
2512500000 GHz |
StartFreq)
2475000000 GHz|
I—
ANV ST U S S Stop Freq
2550000000 GHz|
Start 2.47500 GHz Stop 2.55000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 7.200 ms (1001 pts)| 7.500000 MHz|
MR MODE TRC X Y N T ADT! MLUE & o I
I ¥ Y 71 T S W— |
2 I T T YY1 T -7 S I — —
3 I O T ¥ /71T 1) E— — Freq Offset!
e s s e E—
5
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7 | — — — R
S E— R Scale Type
Log Lin

Hopping mode

gt Spectram Anatyzer - Swept SA
Start Freq 2.475000000 GHz
NG Toxt Lpo Trig: FreeRun
IFGain:Low Atten: 30 dB.

#Avg Type: RMS
Avg|Hold:>100100

538 000 GHZ] LRI

Ref 20.00 dBm -52.095 dBm|
Center Freq
2512600000 GHz

StartFreq
2475000000 GHz

tart 2.47500 GHz
#Res BW 100 kHz

% v FONCTION | FUNCTION vADTH
| £  24750975GHz|  6636dBm| | |
[ f1  2535900GHz|  $3.423dBm| | |

f 25638000GHz| 62096 dBm
N I A I B
N S [N
I Y I
Scale Type:
: Log Lin
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