Report No.

Customer
Address

Use of Report
Model Name
FCC ID (Model)
IC No. (Model)
HVIN

Date of Test

Test Method Used

Testing Environment :

BUREAU
VERITAS

RF Test Report
Bluetooth

FCCBVCO-WAY-P21090032R3

Samsung Electronics Co., Ltd.

129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do,
16677, Korea

Certification

SM-R885U (Alt. SM-R885F)
A3LSMR885 (SM-R885U, SM-R885F)
649E-SMR8851 (SM-R885F)
SM-R885F1

2021.09.23 t0 2021.10.07

FCC 47 CFR PART 15 Subpart C (Section §15.247) /
ISED RSS-247

Refer to the Test Condition

Test Result: [X] Pass [ ] Fail

ISSUED BY:

ADDRESS:

TEST LOCATION:

Tested by
Name: David Jang

BV CPS ADT Korea Ltd., EMC/RF Laboratory

Innoplex No.2 106, Sinwon-ro 306, Yeongtong-gu,
Suwon-si, Gyeonggi-do, Korea 16675

HeungAn-daero 49, DongAn-gu, Anyang-si,
Gyeonggi-do, Korea, 14119

Technical Manager
Name: Jongha Choi

2021.10. 25

BV CPS ADT Korea Ltd.

This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted only
with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this report are not
indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product unless specifically and
expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you provided to us. You have 60 days
from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided, however, that such notice shall be in writing and
shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your unqualified acceptance of the
completeness of this report, the tests conducted and the correctness of the report contents. Unless specific mention, the uncertainty of measurement has been
explicitly taken into account to declare the compliance or non-compliance to the specification.

Report No.: FCCBVCO-WAY-P21090032R3 Page: 1 0of 68 Report Format Version: BV-FRFTF-01-002




BUREAU

RELEASE CONTROL RECORD
REPORT NO. REASON FOR CHANGE DATE ISSUED
FCCBVCO-WAY-P21090032 Original release 2021.10.08
FCCBVCO-WAY-P21090032R1 Updated 2021.10.18
FCCBVCO-WAY-P21090032R2 Updated 2021.10.21
FCCBVCO-WAY-P21090032R3 Updated 2021.10.25

Report No.: FCCBVCO-WAY-P21090032R3

Page: 2 of 68

Report Format Version: BV-FRFTF-01-002



Table of Contents

RELEASE CONTROL RECORD 2
1 SUMMARY OF TEST RESULTS 5
1.1 DECISION RULES FOR STATEMENT OF CONFORMITY ..oucvuieierersinisesssesesesssssssssssssssesssessssssssssssssssssssnsssssssssssnsssssssssssssssssssnssnssnnses 6
1.2 MEASUREMENT UNGCERTAINTY L..vouiieivenisisesssssesssssssssssssssssssesssssssssssssssssssssessssssssssssssssesssssssssssssssssnssssssssnssssssssssssessssssssssssnssssnsssnnsssnsss 6

2 GENERAL INFORMATION 7
2.1T  GENERAL DESCRIPTION OF EUT ...ttt ssssssss st ss s ss st ss st sss st s sttt bbbt 7
2.2 DESCRIPTION OF TEST IMODE ...ouiveiirivinriisessssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssessssssssnsssssssssssssssssnnsssnsssnssses 8
2217 Test Mode Applicability and Tested CHANNE! DOLAIS ........veoreereereeoreesseeseisseiseisseissesssisssissssisseassssnssanes 9

2.3 MAXIMUM QUTPUT POWER......cverieritrrirrirrieeiensenstsstsssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssasssssssssssssssasssnss 11
2.4 DUTY CYCLE OF TEST SIGNAL ....cvurvteititrissieesensesstsstssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssnsssssasssssssssssssssasssnss 11
2.5 20 DB AND 99 % BANDWIDTH....oeturiirririerieesiritsstsissessiestsstsssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssasssssssssassssssssssassasssnns 13
2.6 GENERAL DESCRIPTION OF APPLIED STANDARDS.......c.cevsitrurisnsensensesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssessssnses 18
2.7 TEST EQUIPMENT w.oteieieeieitesistsssesessesstsssssssssss s ssess s ssssss st sssssssssesssssssssssssssssssssessssssssssssnssnsssssssssesssssssssssssssssnssnssnsssssassssssnssnssnnes 19
3 TEST RESULTS ... eeeeeeeetrenneseestesessesssssssessessesssssssessessessessssessessestesessessessessessasssssssssessessessasessessessessssessessesssnsssenns 20
3.1 ANTENNA REQUIREMENT ..cvtitiirrieiensenstssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssnsssssassasssnssnsssssnssssssssssssssssnssessassansens 20
3.2 MAXIMUM PEAK OUTPUT POWER.......ovriiiierieiesiesiisssssssessessisssss s sssssssasssssssssssssssssssssssssssssssssssasssnssnsssssassassssssnssnssssssnssssssssassassens 21
A B e [0 11 (o o R 21
322 TESTE PLOCEQUIC ...t eesvssss s esss s isss s issssassess s ssassssssssensssasssssnsssassssssssensssansns 21
323 DeVIAtION 110N TESE STANGIAIG ... essvessssesesessvssss s s sassss s issss s isssessssssens 23
324 TOSE SOTUD .ottt s s 5 5 e s 23
325 TESE ROSUIM c.oooovoevvesvesvessvoisvisssviesvisssssessissssssssissssssssssssssssssssssssssssssssssssssassssssssasssssssssnssssssssssssnssssssssnsssassssnssssssssnssssssssnsssan 24

3.3 CARRIER FREQUENCY SEPARATION ...c.cvuuiveerisnrsesissnssessissnsssssssessssssssssssssssssnsssssssssssssssssssssssssessssssssnssssnssssssssssssesssnsssssnsssnssssnsssnssses 27
BT ROQUIATION....vvovveeveervesrvissvsesviissiississsissssisssisssssssssissssississsssissassssssssassssssssasssssssssssssnsssassssnssssssssassssssssssssnissssssnsssassssnssssinss 27
332 TOSE PIrOCEQUIE ....eeeeeeeevvrvevevresvas s sss s ssss s s bbb sas bbb sss s st s s i sssssassassassassassssssassas 27
333 DEVIALION [TOM TESTE STANGIAIG......o.oeeoeoeeeeeeeeeeveeeeeeeeeeveevereervsevesvssvesssessssessssssssessssssssssssssssssssssssssassssassnssens 27
334 TOSE SOTUD c.ooeeeevevererisevisvisr s s s s s s s s 2222 2 8 0 20525 3 s 3 00 27
335 TOSE RESUIM oottt var s s st s s st b bbb st sttt bbb s s st s b sasssassassa 28

3.4 NUMBER OF HOPPING CHANNELS ......ovtiirierienrerstsssssssessssesssssssssssssssssssssssssssssssssssssssssssssssnssssssssassssssnssnssassassssssnssnssnssnsssssssssssnsens 29
BeA T ROQUIATION .o 0 29
342 J X o Ta =T [ = U 29
343 DOVIAHON TrOM TESE STANQAIT. .....o.oeeeeeeeeeeeeeeeeeeevevseeeevseees s ssssas s s vsssssssssssssssssassssssassssssasiasssssansnns 29
S TOSE SOUUPD oottt s s 00 30
345 L =YY { A s OO 37

35  TIME OF OCCUPANCY (DWELL TIME) c..ouveeveeeieeeeceeeteeeesecteeteeeevessesss s sessessesase s sss s s s sasssssessssasssssssasssssssssssssassssssssssassasssssssassassnnens 32

BUREAU

Report No.: FCCBVCO-WAY-P21090032R3 Page: 3 of 68 Report Format Version: BV-FRFTF-01-002



BUREAU

35T ROQGUIATION. .ot s 00 32
352 TESE PPOCEOUIE ..ot s 500 32
353 DeVIAtON FrOM TESE SIANGIAIT. ..ottt s s sssan 33
354 TEST SOUUD ot 2 5 5 2 e 00 33
355 TESE ROSUIT oot 22554 55155055 5 555050 33
3.6 SPURIOUS EMISSION, BAND EDGE AND RESTRICTED BANDS.......cvuiueiumeeeeeeiseineese e ssseeseseseessessesssessessssesesssesssssssssesssessnsens 38
B6.T  ROQUIALION oot 550 38
3.6.2  TOSE PrOCEGIUIE ..ot s s 555 5 5 5000 39
3.6.3  DEVIAtiON fTOM TOSt SIANGAIT ...t ssssss s sssses s sssasesssssssasessssssssons 43
S04 TOSE SOIUUPD oottt s s s 00 43
3.6.5  Test Result Of RAGIAIEA SPUITOUS EIMUSSION.....ovvvosrvesrrersrvissviissiississsisssissssssssssssssssssssssssssssssssssssssssisssssssississsans 46
3.6.6  Test Result Of CONAUCEET SPUITOUS EIMUSSION......uorveorrersrvrirrirssvsssisssisississssssssisssssssssssssissssssssssssssisssssssssssasssssssssinss 59
3.7  AC CONDUCTED EMISSIONS (150 KHZ TO 30 IMHZ) ..ot eesesesssessssssesssesssssessses s essssssssessssssssnnees 65
BT T ROQUIATION.c..voosvesveervervissvoesvisssiississsiessisssissssssssissssssssssssssissassssssssasssssssssssssssssssssnsssasssssssssssssassssssssssssnsssssssnsssassssnssssinss 65
372 TESE PPOCEOUIE ..ottt i 000 65
3. 7.3 DeViation frOM TESt SLANGAIT ...t ss s ss s sssassssassssasesssanssssans 65
374 TOSE SOTUD c.ooeoeevevesrerisevisvisr st s s s s s a3 ss 252 525 2 8  20 202 s 3 00 66
375 TOSE ROSUIT oottt 55 5 000 67
APPENDIX — INFORMATION OF THE TESTING LABORATORIES ... 68

Report No.: FCCBVCO-WAY-P21090032R3 Page: 4 of 68 Report Format Version: BV-FRFTF-01-002



BUREAU

1 Summary of Test Results
The EUT has been tested according to the following specifications
Applied Standard : FCC Part 15, Subpart C 15.247, RSS-247
FCC Part RSS - . Test
. . Test Description Limit Reference
Section(s) Section(s) Result
Maximum Peak Output <1Wattif275 non-
15.247(b)(1) RSS-247 [5.4(2)] P overlapping channels PASS Section 3.2
Power
used
> 2/3 of 20 dB BW for
15.247(a)(1) RSS-247 [5.1(2)] Carrier Frequency Separation systems with Output PASS Section 3.3
Power < 125 mW
15.247(a)(1)(iii) RSS-247 [5.1(1)] | 20 dB Channel Bandwidth N/A PASS Section 2.5
- - Occupied Bandwidth N/A PASS | Section 2.5
(99 % Bandwidth)
15.247(a)(1)(iii) RSS-247 [5.1(4)] Number of Hopping Channels > 15 Channels PASS Section 3.4
15.247(a)(1)(ii) | Rss-247[5.1(a)] | 1ime of Occupancy (Dwell <O4secin3lbsec | pics | section 3.5
Time) period
Band Edge / Out-of-Band
15.247(d) RSS-247 [5.5] Emissions (Conducted >20dBc PASS Section 3.6
Spurious Emission)
Emissions in Restricted
15.205 General Field Strength Limits bands must meet the
15'209 RSS-Gen [8.9] (Restricted Bands and radiated limits detailed PASS Section 3.6
) Radiated Emission Limits) in 15.209 (RSS-247
limits)
AC Conducted Emissions < FCC 15.207 limits .
15.207 RSS-Gen [8.8] (150 kHz — 30 MHz) (RSS-Gen [8.8] limits) PASS Section 3.7
NOTES

1) The general test methods used to test on this devices are ANSI C63.10.

2) If The Frequency Hopping System operating in 2400-2483.5MHz band and the output power less than
125mW. The hopping channel carrier frequencies separated by a minimum of 25kHz or two-thirds of

the 20dB bandwidth of hopping channel whichever is greater.

3) Determining compliance based on the results of the compliance measurement, not taking into account

measurement instrumentation uncertainty.
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1.1 Decision Rules for Statement of Conformity

Upper Specification * { i
5% Upper Spac
0
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Nominal l
MU #{
#5% Lowsr Spec *
Lower Specification ! }
Measurment Result
Passed Passed* Failed Failed Failed

QUA-52 Decision Rule(QA Document) was applied.
Step 1) : Reference Check, Daily Check, Peripheral device Check

Step 2) : Re-test Procedure (Repeat the test maximum 3 times, Different Test Engineer)

1) If the original test results are subject to retesting and the judgement is unclear, the retest is carried out.

2) If the result of the first retest is the same as the initial test, the judgement is made based on the value.

3) If the result of the first retest differ from the results of the initial test, the second re-test is carried out.

4) After completion of the second retest, the average of the three test results is determined as the final
result. However, if the deviation of the three test values is more than 5 % of the reference value, the
technical manager should review the reproducibility of the test from the beginning.

1.2 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed

on the EUT as specified in CISPR 16-4-2

Expanded Uncertainty
Measurement Items Frequency Range
quency Rang U= kUc (k=2)

Conducted Emissions at main ports 150 kHz — 30 MHz 2.99
9 kHz — 30 MHz 1.92

30 MHz -1 GHz 4.00

Radiated Spurious Emissions
1 GHz-18 GHz 5.68
18 GHz —26.5 GHz 5.24

This uncertainty represents an expanded uncertainty expressed at approximately the 95 % confidence

level using a coverage factor of k = 2.
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2 General Information

2.1 General Description of EUT

Product Smart Wearable
Brand Samsung
Model SM-R885U (Alt. SM-R885F) for FCC ID : A3LSMR885

Identification No. of EUT | -

Series Model SM-R885F for IC No. : 649E-SMR8851

HVIN SM-R885F1

Model Difference -

Power Supply DC3.88V
Modulation Type GFSK, 1t/4DQPSK, 8DPSK
Transfer Rate 1 Mbps(BDR) / 2 Mbps, 3 Mbps(EDR)

Operating Frequency 2402 to 2 480 MHz

Number of Channel 79 Channels
Output Power 16.78 dBm (47.64 mW)
Antenna Type LDS Antenna
Antenna Connector Internal
H/W Version REV1.0
S/W Version R885U.001(SM-R885U), R885F.001(SM-R885F)

Model : SM-R885U
Test device Information | Serial number - Conducted(410005bee4b248ad, 41000596e4f648df),
Radiated(R3AR500TZJZ, T3AR404RNSP, R3AR500TZBK, R3AR500TZ5R

NOTES
1) The above equipment has been tested by Bureau Veritas Consumer Products Services ADT Korea, and
found compliance with the requirement of the above standards. The test record, data evaluation &
Equipment Under Test (EUT) configurations represented herein are true and accurate accounts of the

measurements of the sample’s RF characteristics under the conditions specified in this report.

2) The following antennas were provided to the EUT

Peak Gain (dBi)
Antenna Type Connector
2.4GHz | U-NII-1 | U-NII-2A | U-NII-2C | U-NII-3
B'”\i}i‘_’l‘__’ith/ LDS Antenna | Internal 5.1 4.1 5.9 6.7 5.0
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3) Spurious emission of the simultaneous operation and the test data please refer to report no. FCCBVCO-
WAY-P21090032-4 (U-NII Test Report).

4) List of Accessories

Accessories Brand Model Manufacturer Specification
. FCC ID : ASLEPOR825/
Wireless Charger Samsung EP-OR825 Samsung IC : 649E-EPORS25

2.2 Description of Test Mode

[Test Channel of EUT]
- Bluetooth BDR/EDR

Channel Fr?:nu:zr]cy Channel Frg[elt\]nu:zr}cy Channel Fre[e:/lu:zr;cy Channel Frg[elt\]nu:zr}cy
0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2 445 63 2465
4 2 406 24 2426 44 2 446 64 2 466
5 2 407 25 2427 45 2447 65 2 467
6 2 408 26 2428 46 2448 66 2468
7 2 409 27 2429 47 2 449 67 2469
8 2410 28 2430 48 2450 68 2470
9 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
11 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2 455 73 2475
14 2416 34 2436 54 2 456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461
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2.2.1 Test Mode Applicability and Tested Channel Details

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between available
modulations, data rates, XYZ axis and antenna ports. All Radiated emission tests have been performed two
mode(with charger and without charger). The worst case was found when positioned on Y axis and without charger
mode for radiated emission. Following channel(s) was(were) selected for the final test as listed below :

EUT Configure Applicable to Description
mode RE< 1G RE 2 1G PLC APCM
Without Charger v v - v -
With Charger - - v - .

Where RE = 1 G : Radiated Emission above 1 GHz & Bandedge Measurement
RE < 1 G : Radiated Emission below 1 GHz
PLC : Power Line Conducted Emission
APCM : Antenna Port Conducted Measurement

Radiated Emission Test (Below 1 GHz)

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, XYZ axis, antenna ports (if EUT with antenna diversity architecture) and packet type.

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

Available Modulation
Channel Tested Channel Type Packet Type
0to 78 0 GFSK DH1

NOTES

According to exploratory test no any obvious emission were detected from 9 kHz to 30 Miz.

Although these tests were performed other than open field site, adequate comparison measurements were
confirmed against 30 m open field site. Therefore sufficient tests were made to demonstrate that the alternative
site produces results that correlate with the ones of tests made in an open field based on KDB 414788.

Radiated Emission Test (Above 1 GHz)

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, XYZ axis, antenna ports (if EUT with antenna diversity architecture) and packet type.

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

Available Modulation

Channel Tested Channel Type Packet Type
O0to 78 0,39,78 GFSK DH1
0to78 0, 39,78 8DPSK 3-DH1
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Radiated Emission Test (Above 18 GHz)

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, XYZ axis, antenna ports (if EUT with antenna diversity architecture) and packet type.
Following channel(s) was (were) selected for the final test as listed below.

Available Modulation
Channel Tested Channel Type Packet Type
Oto 78 0 GFSK DH1

Power line Conducted Emission Test

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, XYZ axis, antenna ports (if EUT with antenna diversity architecture) and packet type.

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

Available Modulation
Channel Tested Channel Type Packet Type
O0to 78 0 GFSK DH1

Antenna Port Conducted Measurement
This item includes all test value of each mode, but only includes spectrum plot of worst value of each mode.

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

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

I::‘:]aai:?:;f Tested Channel Mo;i_;xll:::ion Packet Type

Oto 78 0, 39,78 GFSK ALL

Oto 78 0, 39,78 1/4DQPSK ALL

Oto 78 0, 39,78 8DPSK ALL

Test Condition

Applti;able Engln:;:::stal Test Voltage Tested by
RE< 1G 23°C,49 % RH DC 3.88 V David Jang
RE 2 1G 23°C,51%RH DC 3.88 V David Jang
PLC 22°C,48 % RH DC 3.88 V David Jang
APCM 23°C,50 % RH DC 3.88 V David Jang
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2.3 Maximum Output Power

Frequency

Test ltems | TestMode |Result [dBm] | Result [mW]
Range [MHz]
BDR(GFSK) 15.88 38.69
Average | wiapapsi)|  8.08 6.43
Power
EDR(8DPSK) 8.29 6.74
2402 - 2480
BDR(GFSK) 16.78 47.64
Peak I wanapsi)|  9.14 8.20
Power
EDR(8DPSK) 9.06 8.05
2.4 Duty Cycle of Test Signal
On Time B Period Duty Cycle X | Duty Cycle DCF
TestMode | Testltems | Packet Type [msed] [msed] [Linear] %] (dB]
BDR(GFSK) | Duty Cycle DH1 0.388 1.253 0.310 31.0 5.09
EDR(r/4DQPSK) [ Duty Cycle 2DH1 0.391 1.251 0.313 31.3 5.05
EDR(8DPSK) | Duty Cycle 3DH1 0.386 1.249 0.309 30.9 5.10

BUREAU
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Test Plot of Duty Cycle
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BDR(GFSK)

EDR(7/4DQPSK)

Spectrum :%' Spectrum 7
Ref Level 30.00 dBm @ RBW 3 MHz Ref Level 30.00 dBm @ RBW 3 MHz
Att S0dB @ SWT 4.3ms  VBW 3 MHz Att S0 dB @ SWT 4.6ms  VBW 3 MHz
TRG:VID TRG:VID
[@ 1Pk View @ 1Pk View
D2[1] -0.03 dB D2[1] 0.13 dB)|
s0d v2s2zoms| |l 1.25120 ms|
M1[1] 8.81 dBm| M1[1] 1.43 dBm|
W
o 1] D1 D2 r24seoms||fl 1.24660 ms|
M1
od I - . 5 e =
=10 dBm—reg 12,000 e ~10 dBM e 12,000 de
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" i Py el it VTR T ssbhdo]
-30 dBm -30 dBm
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60 d -60 d
CF 2.441 GHz 1001 pts 430.0 ps/ CF 2.441 GHz 1001 pts 460.0 ps/
(Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.2456 ms 8.81 dém M1 1 1.2466 ms 1.43 dBm
D1 M1 1 388.4 ps 0.70 d& o1 M1 1 391.0 ps 1.64 db
pz| M1 1 1.2527 ms -0.03 dB pz| mi| 1 1.2512 ms 0.13 dB
H | Measuring... y H ] Measuring... y

EDR(8DPSK)

Spectrum

Ref Level 30.00 dém
Att 50 dB
SGL TRG:VID

@ RBW 3 MHz

® SWT 4.4ms VBW 3 MHz

@ 1Pk Clrw

D2[1]

20 dB

10d

M1[1]

0.22 dB)|
1.24870 ms|
1.51 dBm)|
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0dem
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-20 dem

dBm

30 dBm ot ot b
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-40 dém

THTRALIN il
L) T

ATC IR RN Y
AR

F
E

-50 di

-60 dBm

CF 2.441 GHz

1001 pts

440.0 ps/

Marker

X-value | Y-value |__Function |

Function Result |

Type | Ref | Trc |
M1 1

1.2505 ms 1.51 dBm

D1
D2

M1 1
M1 1

386.3 ps
1.2487 ms

3.21de
-0.22 dB

1
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2.5 20 dB and 99 % Bandwidth

[Test Data of 20 dB Bandwidth and 99 % Bandwidth]

Test Mode Channel Fr({el?AL:'ezr]\cy Z%JE'ZE]’W ?&5\:]/
Lowest 2402 0.974 0.923

BDR(GFSK) Middle 2441 0.977 0.944
Highest 2480 0.977 0.929

Worst Result 0.977 0.944

Lowest 2402 1.346 1.196

EDR(r/4DQPSK) Middle 2441 1.346 1.187
Highest 2480 1.349 1.184

Worst Result 1.349 1.196

Lowest 2402 1.289 1.181

EDR(8DPSK) Middle 2441 1.289 1.181
Highest 2480 1.292 1.172

Worst Result 1.292 1.181
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Test Plot of 20 dB Bandwidth
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20 dB Bandwidth

BDR(GFSK)_2 402 MHz

BDR(GFSK)_2 441 MHz

Spectrum

':21 Spectrum

Ref Level 20.00 dBm

@ RBW 30 kHz

(=)

Ref Level 20.00 dBm

@ RBW 30 kHz

Att 40dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT Att 40dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 1000/1000 TDF SGL Count 1000/1000 TDF
@ 1Pk Max @ 1Pk Max
e M1[1] 12.03 dBm ¥ M1[1] 11.30 dBm
2.40200000 GHz X 2.44099400 GHz
1od ndB 20.00 dB| 1od 20.00 dB|
od 974.000000000 khz| (ll 977.000000000 kHz|
/\9\/‘/ Q'fagtor T2 2466.1 ; 2498.4
1048 1048 A
-20d —\/\/J \\ -20d f/
-30 di \ -30 di /\/J \\
e || —
-50 d -50 d
-60 df -60 d
-70 dBm -70 dBm
GF 2.402 GHz 1001 pts Span 3.0 MHz | (| GF 2.441 GHz 1001 pts Span 3.0 MHz
Marker | [|Marker |
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.402 GHz 12.03 dBm nde down 974.0 kHz M1 1 2.440994 GHz 11.30 dBm nde down
T1 1 2.4015714 GHz -7.69 dBm nde 20.00 dB T1 1 2.4405624 GHz -9.05 dBm nde
T2 1 2.4025455 GHz -7.92 dBm Q factor 2466.1 T2 1 2.4415395 GHz -8.88 dBm Q factor
-
DI )i Ready [TTT g y il )i Ready

BDR(GFSK)_2 480 MHz

Spectrum

(E)

Ref Level 20.00 dBm
Att 40 dB
SGL Count 1000/1000

@ RBW 30 kHz
SWT 63.2 ps @ VBW 300 kHz
TDF

Mode Auto FFT

@ 1Pk Max

" M1[1] 10.83 dBm|
o 2.47998500 GHz|

1od / 20.00 dB

ods n 977.000000000 kHz|

/@\[v" 2538.3

-10 dB

- \,JJ

o N

| 40 der

-50d

-60 d

-70 dBm

CF 2.48 GHz 1001 pts Span 3.0 MHz

Marker |

Type | Ref | Trc | X-value | Y-value | __Function | Function Result |
M1 1 2.479985 GHz 10.83 dBm ndB down 977.0 kHz
T1 1 2.4795564 GHz -9.28 dem ndB 20.00 d&
T2 1 2.4805335 GHz -9.26 dBm Q factor 2538.3

—
Read: '
] 7 Ready J y
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20 dB Bandwidth

EDR(J/4DQPSK)_2 402 MHz

EDR(8DPSK)_2 402 MHz

Spectrum uf Spectrum uf
Ref Level 20.00 dBm @ RBW 30 kHz Ref Level 20.00 dBm @ RBW 30 kHz
Att 40 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT Att 40 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 1000/1000 TDF SGL Count 1000/1000 TDF
@ 1Pk Max @ 1Pk Max
M1[1] 3.56 dBm| M1i[1] 3.06 dBm|
10d ] 2.40201500 GHz| |l i 2.40201500 GHz
1 ndB 20.00 dB| 11 ndB 20.00 dB|
od F Bw 1.345700000 MHz| |ff K. p Bw 1.288700000 MHz
A/,\,\Ffv-\} C 1785.0| M,\/J 0 1863.9|
-10de T \\-K— -10de
-20d / \\ -20d /
-30d /_// \,\ -30d J
a0d M /\\V‘ 404 \W/
’gu"‘f\\-f‘ st A
-60 d -60 d
-70 dBm -70 dBm
CF 2.402 GHz 1001 pts Span 3.0 MHz CF 2.402 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.402015 GHz 3.56 dBm nde down 1.3457 MHz M1 1 2.402015 GHz 3.06 dBm nde down 1.2887 MHz
T1 1 2.4013467 GHz -16.57 dém ndg 20.00 de T1 1 2.4013766 GHz -16.83 dBm ndg 20.00 de
T2 1 2.4026923 GHz -16.43 dBm Q factor 1785.0 T2 1 2.4026653 GHz -16.94 dBm Q factor 1863.9
—
T )i Ready y T )i Ready A y

EDR(1/4DQPSK)_2 441 MHz

EDR(8DPSK)_2 441 MHz

Spectrum

Ref Level 20.00 dBm

(E)

@ RBW 30 kHz

Spectrum

(E)

Ref Level 20.00 dBm

@ RBW 30 kHz

Att 40 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT Att 40 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 1000/1000 TDF SGL Count 1000/1000 TDF
[@ 1Pk Max [@ 1Pk Max
M1[1] 2.94 dBm| M1[1] 2.66 dBm|
10 de 2.44100600 GHz| 10 de 2.44100900 GHz|
ndB 20.00 dp| ML ndB 20.00 dp|
ods - Bw 1.345700000 MHz| ff | — F. _p Bw 1.288700000 MH?Z|
W 1814.0| w.\ﬁj Q or 1894.1|
-10 dB -10 dB
T1 T2 Ty 2
7«/ N
-20d / \\ -20d / \
-30d -30d
40d J \—\ r a0d AN N/ \ N,
iy o/ v Y Y
/_‘;{;’v e W RS AWA
-60 d -60 d
-70 dBm -70 dBm
CF 2.441 GHz 1001 pts Span 3.0 MHz CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2.441006 GHz 2.94 dBm ndB down 1.3457 MHz M1 1 2.441009 GHz 2.66 dBm ndB down 1.2887 MHz
T1 1 2,4403407 GHz -16.80 dém nde 20.00 d& T1 1 2,4403676 GHz -17.33 dém nde 20.00 d&
T2 1 2.4416863 GHz -17.16 dBm qQ factor 1814.0 T2 1 2,4416563 GHz -17.40 dBm qQ factor 1894.1
—
H ] Ready g y H ] Ready y

EDR(1/4DQPSK)_2 480 MHz

EDR(8DPSK)_2 480 MHz

Spectrum

Ref Level 20.00 dBm

(E)

@ RBW 30 kHz

Spectrum

(E)

Ref Level 20.00 dBm

@ RBW 30 kHz

Att 40 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT Att 40 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 1000/1000 TDF SGL Count 1000/1000 TDF
[@ 1Pk Max [@ 1Pk Max
M1[1] 2.33 dBm| M1[1] 1.99 dBm)
10 de 2.48000000 GHz| 10 de 2.48000000 GHz|
n ndB 20.00 dp| eh ndB 20.00 dp|
ods Bw 1.348700000 MHz| |ff | o Bw 1.291700000 MHz|
N | Afasar 1838.9| '_/vf\"‘v"/ N e \W/U;V\ 1919.9|
-10 de V\“ -10 de
TL \g\
-20d -20d / \
-30d \ -30d / \
a0d N}f\—\ LA a0d JASN r\\m
o \/Am/‘w\/ o] ™M
-60 d -60 d
-70 dBm -70 dBm
CF 2.48 GHz 1001 pts Span 3.0 MHz CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result | Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2.48 GHz 2.33 dém ndB down 1.3487 MHz M1 1 2.48 GHz 1.99 dBm ndB down 1.2917 MHz
T1 1 2,4793317 GHz -17.86 dém nde 20.00 d& T1 1 2,4793586 GHz -18.09 dém nde 20.00 d&
T2 1 2,4806803 GHz -17.78 dBm qQ factor 1838.9 T2 1 2,4806503 GHz -18.03 dBm qQ factor 1919.9
— —
H ] Ready oY ) H ] Ready £y p
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Test Plot of 99 % Bandwidth
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99 % Bandwidth

BDR(GFSK)_2 402 MHz

BDR(GFSK)_2 441 MHz

Spectrum

uél Spectrum

Ref Level 30.00 dBm @ RBW 30 kHz

(=)

Ref Level 30.00 dBm

@ RBW 30 kHz

Att 46 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT Att 46 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100 TDF SGL Count 100/100 TDF
[@ 1Pk Max [@ 1Pk Max
m1[1] 10.85 dBm| m1[1] 10.06 dBm)|
2.40200000 GHz 2.44099400 GHz
20d Oce Bw 923.076923077 kHz| [[| 20 d Oce Bw 944.055944056 kHz|
M1 M
10d N VVK/\ 10d
. \ . /v
0 i - 0
Al T2 T1 T2
10 di 10 di rA)
o0de /f’ N\\ o0de -/\\/\r\
- A/ \\ - J/. \\
-50 d -50 d
60 dB 60 dB
CF 2.402 GHz 1001 pts Span 3.0 MHz J || CF 2.441 GHz 1001 pts Span 3.0 MHz
] Ready LCCETEEEN 4 )| Ready LCCETEEEN 4

BDR(GFSK)_2 480 MHz

Spectrum

(=)

Ref Level 30.00 dBm @ RBW 30 kHz

Att 46 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100 TDF
[@ 1Pk Max
m1[1] 10.31 dBm|
2.48001200 GHz
20de Occ Bw 929.070929071 kHz|
M1
10 dB WL\\
0 di
W
T1 re
10 7 &

-20 de N
-30d V\/

-40d

-50d

S ]

-60 d

CF 2.48 GHz 1001 pts

Span 3.0 MHz
—_

Ready

] J

CCCEERREEN y
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99 % Bandwidth

EDR(J/4DQPSK)_2 402 MHz

EDR(8DPSK)_2 402 MHz

Spectrum uf Spectrum uf
Ref Level 30.00 dBm @ RBW 30 kHz Ref Level 30.00 dBm @ RBW 30 kHz
Att 46 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT Att 46 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100 TDF SGL Count 100/100 TDF
[@ 1Pk Max [@ 1Pk Max
m1[1] 1.83 dBm)| m1[1] 2.12 dBm)|
2.44085610 GHz 2.40218280 GHz
20d Oce Bw 1.195804196 MHz| || 20 di Oce Bw 1.180819181 MHz|
10 df 10 df
M1 M1
- X - X
LNy A A L\/
> nf/\/\wﬂf/ f\w\ 2
104 Ti}“ NI 10d I
o / \ v // \\
-30 d -30 d
o WJ/"»\ J \nv —— o N, J Vo
-50 d -50 d
60 dB 60 dB
CF 2.441 GHz 1001 pts Span 3.0 MHz | || CF 2.402 GHz 1001 pts Span 3.0 MHz
— —
) Ready  WHNNNRERS W 4 ) Ready  WHNNNRERS W 4

EDR(1/4DQPSK)_2 441 MHz

EDR(8DPSK)_2 441 MHz

Spectrum

'%l Spectrum

Ref Level 30.00 dBm @ RBW 30 kHz

(E)

Ref Level 30.00 dBm

@ RBW 30 kHz

Att 46 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT Att 46 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100 TDF SGL Count 100/100 TDF
[@ 1Pk Max [@ 1Pk Max
M1[1] 3.25 dBm)| mM1[1] 1.48 dBm)
2.40201500 GHz 2.44106290 GHz
20 dB Occ Bw 1.186813187 MHz| ([} 20 dB Occ Bw 1.180819181 MHz|
10 de 10 de
1y1 M1
v
od h\ od
N/ VA, NV AN Y
1 , T1 2
-10d 2 -10d - \
-20 de / b\\\ -20 de /// \
- /} \ - /J \\
O A s _
-50d -50d
-60 d -60 d
CF 2.402 GHz 1001 pts Span 3.0 MHz CF 2.441 GHz 1001 pts Span 3.0 MHz

] J

Ready

)t

%

—
J Ready WUNNNRNNND 6

%

EDR(1/4DQPSK)_2 480 MHz

EDR(8DPSK)_2 480 MHz

Spectrum

'%l Spectrum

Ref Level 30.00 dBm @ RBW 30 kHz

(E)

Ref Level 30.00 dBm

@ RBW 30 kHz

Att 46 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT Att 46 dB  SWT 63.2 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100 TDF SGL Count 100/100 TDF
[@ 1Pk Max [@ 1Pk Max
m1[1] 1.94 dBm)| m1[1] 2.10 dBm)|
2.48000000 GHz 2.48000300 GHz
20 dB Occ Bw 1.183816184 MHz| ||| 20 dB Occ Bw 1.171828172 MHz
10 dB 10 dB
M1 M1
fe a0
od od
SN A e Y
1 /\»’W 12
10 d - 10 d -
-20 de /N [\\ -20 de / \\
- jl \\ - ‘/ \
40 di AN a _and /‘\*\
-50 d -50 d
-60 d -60 d
CF 2.48 GHz 1001 pts Span 3.0 MHz CF 2.48 GHz 1001 pts Span 3.0 MHz
— —
il ] Ready R ) y il ] Ready R ) y

Report No.: FCCBVCO-WAY-P21090032R3

Page: 17 of 68

Report Format Version: BV-FRFTF-01-002



BUREAU
VERITAS

2.6 General Description of Applied Standards

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

FCC CFR 47 Part 15, Subpart C (§15.247)

KDB 558074 D01 15.247 Meas Guidance v05r02
ANSI C63.10-2013

RSS-247 Issue 2

RSS-GEN Issue 5

All test items in this test report have been performed and recorded as per the above standards.
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2.7 Test Equipment

Test Equipment is traceable to the National Institute of Standards and Technology (NIST). Measurement
antenna used during testing were calibrated in accordance to the requirements of ANSI C63.5-2017.

Manufacturer Model Description Serial Number Cal Date Cal Due
R&S HFH2-Z2E Active Loop Antenna, 30 MHz 349806 2021.02.18 2023.02.18
Schwarzbeck VULB 9163 Trilog Antenna, 3 GHz 01199 2021.0222 | 2023.02.22
(with 6 dB ATT.)
Schwarzbeck VUBA 9117 30 MHz~ 1 Ghiz 403 2020.01.09 2022.01.09
R&S HF907 Horn Antenna, 18 GHz 102772 2020.12.09 2021.12.09
R&S SCUO8F2 Signal Conditioning Unit, 8 GHz 08400016 2020.12.09 2021.12.09
R&S SCU-18F Signal Conditioning Unit, 180111 2020.12.09 | 2021.12.09
18 GHz
Schwarzbeck BBHA9170 15-40 {fz, 10 W (cont.) 25 W 00955 2020.12.09 | 2021.12.09
(peak)
L3 Narda-MITEQ JS44'18080; 000-33- Amplifier, 40 GHz 2142086 2021.01.05 2022.01.05
R&S FSW50 DC Coupled : 2 Hz to 50 GHz 101403 2020.12.09 | 2021.12.09
AC Coupled : 10 MHz to 50 GHz
R&S ESW44 EMI Test Receiver, 44 GHz 101812 2020.12.09 2021.12.09
R&S FSV30 Spectrum Analyzer, 30 GHz 103017 2020.12.07 2021.12.07
Aeroflex 40AH2W-3 Attenuator, 3 dB 1 2020.12.24 2021.12.24
Mini-Circuits VAT-10W2+ Attenuator, 10 dB 1531 2020.12.08 2021.12.08
Pasternack PE7087-10 10dB Atten élizw /DCto 26 17122 2021.06.04 | 2022.06.04
Aeroflex 40AH2W-10 Attenuator, 10 dB 1 2021.06.04 2022.06.01
Micro-Tronics HPM17543 High Pass Filter 3 GHz 028 2021.06.04 2022.06.04
R&S NRP6A Average Power Sensor 102045 2020.12.07 2021.12.07
R&S NRP6A Average Power Sensor 102044 2020.12.07 2021.12.07
R&S NRX Power Meter, 110 GHz 100947 2020.12.07 2021.12.07
Tesﬁziilgohgties MP400B MIMO Por:é:jt Master, None 2020.12.31 | 2021.12.31
R&S ENV216 LISN 102437 2020.12.08 2021.12.08
R&S ESR EMI Test Receiver, 3.6 GHz 102529 2020.12.08 2021.12.08
Tescom TC-3000C Bluetooth Tester 3000€000461 2020.12.07 2021.12.07
Weinschel 1579 Power Splitter 71667 2021.01.04 2022.01.04
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3 Test Results

3.1 Antenna Requirement

Except from §15.203 of the FCC Rules/Regulations:

An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by
the responsible party can 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 shall be considered sufficient to comply
with the provisions of the section.

e The antenna(s) of the EUT are Permanently attached.
e There are no provisions for connection to an external antenna.

Result
The EUT complies with the requirement of §15.203
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3.2 Maximum Peak Output Power

3.2.1 Regulation

§15.247(a)(1) : Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum
of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band may have hopping channel carrier frequencies that are separated
by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 125 mW.

§15.247(b)(1) : For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-

overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt. For all other
frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

§15.247(b)(4) : The conducted output power limit specified in paragraph (b) of this section is based on the use of

antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this section, if
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from the
intentional radiator shall be reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section,
as appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

3.2.2 Test Procedure
The method of measurement used to test this FHSS device is ANSI C63.10-2013.

This is an RF conducted test to evaluate maximum peak output power. Use a direct connection between the antenna
port of the unlicensed wireless device and the spectrum analyzer, through suitable attenuation.

a) Use the following spectrum analyzer settings:

Peak Power Measurement

1) Span : Approximately five times the 20 dB bandwidth, centered on hopping channel.
2) RBW > 20 dB bandwidth of emission being measured.

3) VBW = RBW.

4) Sweep : Auto.

5) Detector function : Peak.

6) Trace : Max hold.

b) Allow trace to stabilize
c¢) Use the marker-to-peak function to set the marker to the peak of the emissions
d) Theindicated level is the peak output power, after any corrections for external attenuators and cables.

e) Aplot of the test results and setup description shall be included in the test report.
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Average Power Measurement

Measurement using a power meter.
a) Averge Power measurement using an RF average power meter, as follows:

1) The EUT is configured to transmit continuously, or to transmit with a constant duty cycle.
2) At all times when the EUT is transmitting, it shall be transmitting at its maximum power control level.
3) The integration period of the power meter exceeds the repetition period of the transmitted signal by

at least a factor of five.

b) If the transmitter does not transmit continuously, measure the duty cycle, D, of the transmitter output signal.
c) Measure the average power of the transmitter.
This measurement is an average over both the ON and OFF periods of the transmitter.
d) Correct the measurement in dBm by adding [10 log (1 / D)], where D is the duty cycle.
Please refer D value at page 11 2.4 Duty cycle of test signal.
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3.2.3 Deviation from Test Standard
No deviation.

3.2.4  Test Setup

Call Simulator

() EE

Combiner
Spectrum Analyzer EUT
oooo
Oooond
[Peak Power Measurement]
Call Simulator
ooog
({ ’) oooo
l oooo
Combiner
EUT

Power meter

m

[Average Power Measurement]

Report No.: FCCBVCO-WAY-P21090032R3 Page: 23 of 68 Report Format Version: BV-FRFTF-01-002



3.25

Test Result

[Test Data of Peak Power]

Frequency Peak Limit Margin
TestMode | Channel [MHzl | Power[dBml | _[dBm] [dB]
Lowest 2402 16.78 21.00 4.22
BDR K
(GFSK) Middle 2441 16.29 21.00 4.71
Highest 2480 15.86 21.00 5.14
Worst Result 16.78 21.00 4.22
Lowest 2402 11.58 21.00 9.42
EDR R
(/4DQPSK) Middle 2 441 11.69 21.00 9.31
Highest 2 480 10.22 21.00 10.78
Worst Result 11.69 21.00 9.31
Lowest 2402 12.09 21.00 8.91
EDR "
(8DPSK) Middle 2 441 11.22 21.00 9.78
Highest 2480 10.68 21.00 10.32
Worst Result 12.09 21.00 8.91
[Test Data of Average Power]
Frequency Aveage Aveage
UL Sl [MHZ] Power [dBm] | Power [mW]
Lowest 2402 15.88 38.69
BDR N
(GFSK) Middle 2441 15.53 35.69
Highest 2480 15.00 31.59
Lowest 2402 8.08 6.43
EDR Middl 2441 7.84 6.08
(1/4DQPSK) 1ade : :
Highest 2480 7.09 5.12
Lowest 2402 8.29 6.74
EDR Middl 2441 7.65 5.81
(8DPSK) 1ade : i
Highest 2480 6.93 4.93
Remarks

1. Peak Power(dBm) = Peak Reading Value(dBuV/m)

2. Average Power(dBm) = Average Reading Value(dBuV/m) + Duty Cycle Correction Factor(dB)
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[Test Plot of Peak Power]
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Peak Power

BDR(GFSK)_2 402 MHz

EDR(1/4DQPSK)_2 402 MHz

Spectrum uf Spectrum uf
Ref Level 20.00 dBm © RBW 3 MHz Ref Level 20.00 dBm © RBW 3 MHz
Att 40dB  SWT 1.3ps ® VBW 10 MHz Mode Auto FFT Att 40dB  SWT 1.3ps ® VBW 10 MHz Mode Auto FFT
SGL Count 100/100 TOF Count 100/100 TOF
@17k Max @17k Max
¥, M1[1] 16.78 dBm M1[1] 11.58 dBm
[ ] T T 2.40151000 GHz M1 2.40151000 GHz
— . .
10 df 10 df
o0de ode /
-10 dB -10 dB
20 di /D/
30 dB -30 dB
a0d -and
s0d s0d
60d 60d
70d8 70d8
CF 2.402 GHz 1001 pts Span 10.0 MHz | || CF 2.402 GHz 1001 pts Span 10.0 MHz
- — -
)y ] Ready D P )y ) Measuring... @HANNRAND W P

BDR(GFSK)_2 441 MHz

EDR(1/4DQPSK)_2 441 MHz

Spectrum

(E)

Spectrum

(E)

Ref Level 20.00 dém © RBW 3 MHz Ref Level 20.00 dém © RBW 3 MHz
Att 40dB  SWT 1.3ps @ VBW 10 MHz Mode Auto FFT Att 40dB  SWT 1.3ps @ VBW 10 MHz Mode Auto FFT
SGL Count 100/100 TOF Count 100/100 TDF
(@ 1Pk Max (@ 1Pk Max
¥ M1[1] 16.29 dBm| M1[1] 11.69 dBm|
| — ’ 2.44051000 GHz| " 2.44052000 GHz|
e R —
10 dB 10 dB
ode ode /
-10d -10d
/20/‘ /
-30 d8 -30 d8
-40d -40d
s0d s0d
60d 60d
70d 70d
CF 2.441 GHz 1001 pts Span 10.0 MHz CF 2.441 GHz 1001 pts Span 10.0 MHz
— s

J J

Ready

)t

J Measuring...

BDR(GFSK)_2 480 MHz

EDR(1/4DQPSK)_2 480 MHz

%

Spectrum '%l Spectrum '%l
Ref Level 20.00 dBm @ RBW 3 MHz Ref Level 20.00 dBm @ RBW 3 MHz
Att 40 dB SWT 1.3 ps @ VBW 10 MHz Mode Auto FFT Att 40 dB SWT 1.3 ps @ VBW 10 MHz Mode Auto FFT
SGL Count 100/100 TOF SGL Count 100/100 TOF
(@ 1Pk Max (@ 1Pk Max
M1[1] 15.86 dBm)| M1[1] 10.22 dBm)|
/f_k_'_' * 2.47984000 GHZ| M1 2.47951000 GHZ|
10 dB 10 dB — X —
0ds 0ds
-10d -10d
/ -20 ¢
-30de -30de
40 d 40 d
s0d s0d
60d 60d
70d 70d
CF 2.48 GHz 1001 pts Span 10.0 MHz CF 2.48 GHz 1001 pts Span 10.0 MHz
— —
)i ] Ready WHNRRRRRD il ] Ready WHNRRRRRD

%
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Peak Power

EDR(8DPSK)_2 402 MHz

EDR(8DPSK)_2 441 MHz

Spectrum u;: Spectrum u;:
Ref Level 20.00 dBm ® RBW 3 MHz Ref Level 20.00 dBm ® RBW 3 MHz
Att 40dB  SWT 1.3ps @ VBW 10MHz  Mode Auto FFT Att 40dB  SWT 1.3ps ® VBW 10MHz  Mode Auto FFT
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3.3 Carrier Frequency Separation

3.3.1

Regulation

§15.247(a)(1) : Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum

of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively, frequency hopping

systems operating in the 2400-2483.5 MHz band may have hopping channel carrier frequencies that are separated

by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater, provided the systems

operate with an output power no greater than 125 mW.

3.3.2

Test Procedure

The method of measurement used to test this FHSS device is ANSI C63.10-2013.

a)
b)

c)

d)
e)
f)

8)
h)

i)

333

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:
Span: Wide enough to capture the peaks of two adjacent channels.

RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust as necessary to best
identify the center of each individual channel.

Video (or average) bandwidth (VBW) > RBW.
Sweep: Auto.

Detector function: Peak.

Trace: Max hold.

Allow the trace to stabilize.

Use the marker-delta function to determine the separation between the peaks of the adjacent channels.
Compliance of an EUT with the appropriate regulatory limit shall be determined. A plot of the data shall be
included in the test report.

Deviation from Test Standard

No deviation.

3.3.4

Test Setup

Call Simulator

() 5558

Combiner

Spectrum Analyzer

oooo
oooo

EUT
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3.3.5 Test Result
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3.4 Number of Hopping Channels

3.4.1 Regulation

§15.247(a)(1)(iii) : Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. The

average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed. Frequency hopping systems may avoid or suppress
transmissions on a particular hopping frequency provided that a minimum of 15 channels are used.

§15.247(b)(1) : For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-

overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt. For all other
frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

3.4.2 Test Procedure
The method of measurement used to test this FHSS device is ANSI C63.10-2013.

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:

a) Span: The frequency band of operation. Depending on the number of channels the device supports, it may
be necessary to divide the frequency range of operation across multiple spans, to allow the individual
channels to be clearly seen.

b) RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing or
the 20 dB bandwidth, whichever is smaller.
¢) VBW > RBW.

d) Sweep: Auto.

e) Detector function: Peak.

f) Trace: Max hold.

g) Allow the trace to stabilize.

It might prove necessary to break the span up into subranges to show clearly all of the hopping frequencies.
Compliance of an EUT with the appropriate regulatory limit shall be determined for the number of hopping channels.
A plot of the data shall be included in the test report.

3.4.3 Deviation from Test Standard

No deviation.
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3.44  Test Setup

Call Simulator

Combiner
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3.4.5 Test Result

[Test Plot]
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3.5 Time of Occupancy (Dwell Time)

3.5.1 Regulation

§15.247(a)(1)(iii) : Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. The

average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed. Frequency hopping systems may avoid or suppress
transmissions on a particular hopping frequency provided that a minimum of 15 channels are used.

3.5.2 Test Procedure
The method of measurement used to test this FHSS device is ANSI C63.10-2013.

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:

a) Span: Zero span, centered on a hopping channel.

b) RBWshallbe < channel spacing and where possible RBW should be set >>1 /T, where T is the expected dwell

time per channel.

c) Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video trigger
and trigger delay so that the transmitted signal starts a little to the right of the start of the plot. The trigger
level might need slight adjustment to prevent triggering when the system hops on an adjacent channel; a
second plot might be needed with a longer sweep time to show two successive hops on a channel.

d) Detector function: Peak.
e) Trace: Max hold.

Use the marker-delta function to determine the transmit time per hop. If this value varies with different modes of
operation (data rate, modulation format, number of hopping channels, etc.), then repeat this test for each variation
in transmit time.

Repeat the measurement using a longer sweep time to determine the number of hops over the period specified in
the requirements. The sweep time shall be equal to, or less than, the period specified in the requirements.
Determine the number of hops over the sweep time and calculate the total number of hops in the period specified
in the requirements, using the following equation:

(Number of hops in the period specified in the requirements) =
(number of hops on spectrum analyzer) x (period specified in the requirements / analyzer sweep time)

The average time of occupancy is calculated from the transmit time per hop multiplied by the number of hops in
the period specified in the requirements. If the number of hops in a specific time varies with different modes of
operation (data rate, modulation format, number of hopping channels, etc.), then repeat this test for each variation.

The measured transmit time and time between hops shall be consistent with the values described in the operational
description for the EUT.
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3.5.3 Deviation from Test Standard

No deviation.

3.5.4  Test Setup

Call Simulator

() EE

Combiner

Spectrum Analyzer

oooo
oooo

3.5.5 Test Result
[Test Data]

Adaptive Pulse Width [Hopping Rate| Number of Results Limit Margin
Mode Test Mode | Packet Type [msec] [Hop/Sec] Channels [sec] [sec] [sec]
DH1 0.382 800.00 79 0.122 0.400 0.278
BDR
(GESK) DH3 1.636 400.00 79 0.262 0.400 0.138
DH5 2.886 266.67 79 0.308 0.400 0.092
2-DH1 0.388 800.00 79 0.124 0.400 0.276
EDR
Normal (n/4DQPSK) 2-DH3 1.636 400.00 79 0.262 0.400 0.138
2-DH5 2.882 266.67 79 0.307 0.400 0.093
3-DH1 0.388 800.00 79 0.124 0.400 0.276
EDR
(8DPSK) 3-DH3 1.638 400.00 79 0.262 0.400 0.138
3-DH5 2.888 266.67 79 0.308 0.400 0.092
DH1 0.382 400.00 20 0.061 0.400 0.339
BDR
(GESK) DH3 1.638 200.00 20 0.131 0.400 0.269
DH5 2.884 133.33 20 0.154 0.400 0.246
2-DH1 0.388 400.00 20 0.062 0.400 0.338
EDR
AFH - . . . . .
(1/4DQPSK) 2-DH3 1.638 200.00 20 0.131 0.400 0.269
2-DH5 2.888 133.33 20 0.154 0.400 0.246
3-DH1 0.388 400.00 20 0.062 0.400 0.338
EDR
(8DPSK) 3-DH3 1.638 200.00 20 0.131 0.400 0.269
3-DH5 2.891 133.33 20 0.154 0.400 0.246
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Non-AFH

EDR(8DPSK)_2 441 MHz_3-DH1
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