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1. VERSION

Report No. Issue Date Description Approved

CTB240607044RF Jun. 07, 2024 Original

Q

Q
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2. TEST SUMMARY

The Product has been tested according to the following specifications:

Test Item Test Requirement Test method
AC Power Line Conducted 47 CFR Part 15 Subpart C Section
o ANSI C63.10-2013
Emission 15.207
Radiated Spurious 47 CFR Part 15 Subpart C Section
emissions 15.205/15.209/15.247(d) ANSI C63.10-2(g3
Band edge and RF Conducted | 47 CFR Part 15 Subpart C Section 5013 ASS
Spurious Emissions 15.247(d)/15.205(a)
Conducted Peak Output 47 CFR Part 15 Subpart C Section
0-2013 PASS
Power 15.247 (b)(2)

47 CFR Part 15 Subpart C Section
15.247 (a)(1)

Carrier Frequencies 47 CFR Part 15 Su t
Separation 15.247

47 CFR Part15 S Section

20dB Occupied Bandwidth ANSI C63.10-2013 PASS

ANSI| C63.10-2013 PASS

Hopping Channel Number ANSI C63.10-2013 PASS

Dwell Time ANSI C63.10-2013 PASS

Antenna Requirement ANSI C63.10-2013 PASS

Remark:

Test according to ANSI C63.4-2014 63.10-2013.

Q
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3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated
for tests performed on the Product as specified in CISPR 16-4-2. This uncertainty represents an
uncertainty expressed at approximately the 95% confidence level using a coverage factor of k=2.

ltem Uncertainty
Occupancy bandwidth U=154.3Hz
Conducted output power -

Above 1G U=*1.0dB
Conducted output power U=+0.9dB
below 1G

Power Spectral Density , Conduction U=11.0dB
Conduction spurious emissions U=1+2.8dB

Out of band emission U=1t54Hz
3m camber Radiated spurious
emission(30MHz-1GHz)

3m chamber Radiated spurious
emission(1GHz-18GHz)

humidity uncertainty

Temperature uncertainty

Supply voltages

Time

Q
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4. PRODUCT INFORMATION AND TEST SETUP

4.1 Product Information

Model(s):
Model Description:
Hardware Version:

Software Version:

Operation Frequency:
Max. RF output power:
Type of Modulation:
Antenna installation:

Antenna Gain:
Ratings:

4.2 Test Setup Configuration
See test photographs attached in EUT TEST SET
Product and support equipment.

4.3 Support Equipment

WS8854FLS
N/A
V1.0

V1.0

902.2-927.8MHz
14.624dBm

FSK

Q

PHS for the actual connections between

External antenna

0dBi
DC 3.3V

oT

No. Device Type

Brand Series No. Data Cable Power Cord

Notes:
1. All the equipmeqt/c
test.

2. Grounding
intended use.

Q

stablish

were placed in the worst-case configuration to maximize the emission during the

accordance with the manufacturer’'s requirements and conditions for the

Report
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4.4 Channel List

Channel List
Channel Fr?ﬁ/m?zl;cy Channel F;e(ﬂ/lu:;)c Channel F;e((,i/lu:;)c Channel F;e(t;ﬂu:zr;c
1 902.2 34 908.8 67 915.4 100 922
2 902.4 35 909 68 915.6 101 922f
3 902.6 36 909.2 69 915.8 102
4 902.8 37 909.4 70 916 103
5 903 38 909.6 71 916.2 104
6 903.2 39 909.8 72 916.4
7 903.4 40 910 73 916.6
8 903.6 41 910.2 74 916.8
9 903.8 42 910.4 75 917
10 904 43 910.6 76
11 904.2 44 910.8 110 924
12 904.4 45 911 111 924.2
13 904.6 46 911.2 112 924.4
14 904.8 47 911. 918 113 924.6
15 905 48 918.2 114 924.8
16 905.2 49 82 918.4 115 925
17 905.4 83 918.6 116 925.2
18 905.6 84 918.8 117 925.4
19 905.8 52 85 919 118 925.6
20 53 912.6 86 919.2 119 925.8
21 54 912.8 87 9194 120 926
22 55 913 88 919.6 121 926.2
23 56 913.2 89 919.8 122 926.4
57 9134 90 920 123 926.6
907 58 913.6 91 920.2 124 926.8
2 907.2 59 913.8 92 920.4 125 927
27 907.4 60 914 93 920.6 126 927.2
28 907.6 61 914.2 94 920.8 127 927.4
29 907.8 62 914.4 95 921 128 927.6
30 908 63 914.6 96 921.2 129 927.8
31 908.2 64 914.8 97 921.4
32 908.4 65 915 98 921.6
33 908.6 66 915.2 99 921.8

Report Tel: 4008-258-120 Web: http://mwww.ctb-lab.com Page 8 of 39
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4.5 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests, the worst data were recorded and reported.

Test mode Low channel Middle channel High channel

Transmitting

902.2MHz 915MHz 927.8M
(8FSK)
Receiving
902.2MHz 915MHz
(8FSK)

4.6 Test Environment

Humidity(%):

Atmospheric Pressure(kPa):
Normal Voltage(DC):
Normal Temperature("C)
Low Temperature(C)

High Temperature(C)

Q

Report Tel: 4008-258-120 Web: http://mwww.ctb-lab.com Page 9 of 39




Shenzhen CTB Testing Technology Co., Ltd.

Report No.: CTB240607044RF

5.

TEST FACILITY AND TEST INSTRUMENT USED

5.1 Test Facility

All measurement facilities used to collect the measurement data are located at 1&2F., Building A, No#26

Road, Xingiao, Xingiao Street, Bao'an District, Shenzhen, Guangdong, China. The site and apparat
constructed in conformance with the requirements of ANSI C63.4 and CISPR 16-1-1 other equivale

standards.

5.2 Test Instrument Used

of

No. Equipment Manufacturer| Type No. Serial No. F\|/rmV\_/are | Calibrated until
ersion
1 Spectrum Analyzer Agilent N9020A MY52090073 .14, 2024.07.05
2 Power Sensor Agilent U2021XA | MY56120032 2024.07.05
3 Power Sensor Agilent U2021XA | MY56120034 / 2024.07.05
4 | Communication test set R&S CMW500 Vv3.5.80 2024.07.05
5 Spectrum Analyzer KEYSIGHT A.14.16 2024.07.05
6 Signal Generator Agilent A.01.60 2024.07.05
7 | Vector signal generator Agilent A.01.87 2024.07.05
8 |C ication test set Agilent Y50102567 B.19.07 2024.07.06
ommunication test se gilen (E1962B ) .07.
9 2.4 GHz Filter 20181015001 / 2024.07.05
10 5 GHz Filter 20181015001 / 2024.07.06
11 Filter 120 190821-1-1 / 2024.07.06
12 Micowave MTS8000 Ver. 2.0.0.0 / /
13 R&S SFU 101017 / 2024.10.30
14 Hongjing TH-80CH DG-15174 / 2024.07.05
Taictest | Micowave | MTS8200 | Ver.2.0.00 / /
966 chamber C.R.T. 966 / / 2024.08.11
. RF_ATTEN_7
Receiver R&S ESPI 100362 (104489/003 ) 2024.07.05
Amplifier HP 8447E 2945A02747 / 2024.07.05
Amplifier Agilent 8449B 3008A01838 / 2024.07.05
o0 | TRILOG Broadband g\ 0isheck| vULB 9168 | 00869 / 2024.07.08
Antenna
Report Tel: 4008-258-120 Web: http://www.ctb-lab.com Page 10 of 39
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Double Ridged
21 Broadband Horn Schwarzbeck| BBHA9120D 01911 / 2024.07.08
Antenna
22 EMI test software Fala EZ-EMC FA-03A2 RE /
23 Loop Antenna Schwarzbeck|FMZB 1519B| 1519B-224 /
24 loop antenna ZHINAN ZN30900A GTS534 /
25 40G Horn antenna A/H/System | SAS-574 588 /
26 Amplifier AEROFLEX Aeroflex 097 /
Continuous disturbance
No. Equipment Manufacturer Model No. Serial No. AIEIE Calibrated until
Version
1 LISN ROHDE&SCHWARZ ESH3-Z5 10031 /‘ 2024.07.05
2 Pulse limiter ROHDE&SCHWARZ ESH3Zz2 357881052 2024.07.05
3 | EMI TEST RECEIVER |ROHDE&SCHWARZ ESCI 100428/003 .42.SP3 2024.07.05
4 Coaxial cable ZDECL 2302S-NJ-S / 2024.07.05
5 ISN Schwarzbeck / 2024.07.05
6 |C ication test set Agilent MY50102567 B.19.07 2024.07.05
ommunication test se gilen (E1962B ) .07.
7 | Communication test set R&S 108058 V3.5.80 2024.07.05
8 EZ-EMC Frad / / /
Radiated emission
No. Equipment Manufacturer Model No. Serial No. F\l/rgg\i/g:]e Calibrated until
N v
1 |Double Ridged Broadbang) o\ o /heck BBHA9120D | 01911 / 2024.07.08
Horn Antenna
o | TRILOGBr hwarzbeck VULB 9168 00869 / 2024.07.08
3 Agilent 8449B 3008A01838 / 2024.07.05
4 HP 8447E 2945A02747 / 2024.07.05
5 ROHDE&SCHWARZ ESCI 100428/003 | V4.42.SP3 2024.07.05
RFC-SNS-100-N
6 ETS MS-80 NI / / 2024.07.05
. RFC-SNS-100-N
axial cable ETS MS-20 NI / / 2024.07.05
. RFC-SNS-100-S
Coaxial cable ETS MS-20 NI / / 2024.07.05
- RFC-NNS-100-
9 Coaxial cable ETS NMS-300 NI / / 2024.07.05
10| C ication test set Agilent E5515C MY50102567 B.19.07 2024.07.05
ommunication test se gilen (E1962B) .07.
11 | Communication test set R&S CMW500 108058 V3.5.80 2024.07.05
12 EZ-EMC Frad EMC-con3A1l.1 / / /

Report
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Shenzhen CTB Testing Technology Co., Ltd.  Report No.: CTB240607044RF

6. AC POWER LINE CONDUCTED EMISSION
6.1 Block Diagram Of Test Setup

Shielding Room

Test Receiver

: ]

Bilem

AC Mains [——

+ LISNt O LisN2 e A Mains 3

Ground Reference Plane

6.2 Limit I x

. Maximum RF Line Voltage (dBpV)
re{q,;ﬁ:)cy CLASS A } CLASS B
Q.P. Ave. Q.P. Ave.
0.15-0.50 79 66 66-56" 56-46"
0.50 - 5.00 73 60 56 46
5.00-30.0 73 60 60 50

* Decreasing linearly witfi§be logafighm Bffthe frequency

6.3 Test procedure

| disturbance voltage test was conducted in a shielded room.

ected to AC power source through a LISN 1 (Line Impedance Stabilization

letop EUT was placed upon a non-metallic table 0.8m above the ground reference plane.
And for floor-standing arrangement, the EUT was placed on the horizontal ground reference plane,

The test was performed with a vertical ground reference plane. The rear of the EUT shall be 0,4 m
from the vertical ground reference plane. The vertical ground reference plane was bonded to the
horizontal ground reference plane. The LISN 1 was placed 0,8 m from the boundary of the unit under
test and bonded to a ground reference plane for LISNs mounted on top of the ground reference plane.
This distance was between the closest points of the LISN 1 and the EUT. All other units of the EUT
and associated equipment was at least 0,8 m from the LISN 2.

5) 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 on conducted measurement.

Report Tel: 4008-258-120 Web: http://mwww.ctb-lab.com Page 12 of 39
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6.4 Test Result

ano dBuly

T

- g\ FCL Partl5E classl Conduction]IP]
! I

[
| FCC Pant15B clazsh (Conduction[AVE]

50

pisak

‘LP "*_li h :
N bt R
Mﬂbﬂ A

AVG

LR Ei IMHz] EILRI

Reading Correct Measure-
Mo. Mk.  Freq. Level Factor ment Limit  Owver

MHz dBu dB dBuV dBuV/ dB Dietector

1" 01500 51.87 9.95 61.82 66.00 -4.18 Qp
2 01500  31.49 9.95 41.44 56.00 -1458 AVG
3 0.389% 32.50 9.98 4245 58.07 -15.55 QP
4 0.339% 2218 9.98 3216 48.07 -1591 AVG
5 1.5700 3241 10.06 4227 600 -1373 QP
6 1.5700 21.39 10.06 3145 45.00 -1455 AVG
7 3.4860 2222 10.23 3245 3600 -2355 QP
8 34360 1018 10.23 2041 45.00 -2559 AVG
9 g8.057%  19.53 10.54 3007 6000 -2993 ap
10 g.0573 B8.66 10.54 1320 20,00 -3080 ANG
11 241620 27.43 10.98 3541 6000 -21.59 ap
12 241620 17.55 10.98 2853 50,00 -214F7 AVG

<
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ano dBuly

7D

o J\ FCC Parti5E classl Canduction(iP]
' |
FCC Port158 classB | Conducticon[&V5)
bl ]
& [
o

40

an j Jll:.Mf‘,;L N JI 1’ ] X q
AR G il AN o v
. W AT

—
—

\Ilmrr.

on
[IR ] MHz] 30000
Reading Correct Measure-
Mo, Mk.  Freq. Level Factor ment Limit  Owver
MHz dBuV dB dBuV dBuv  d8  Detector
1 * 0.1660 50.20 995 6015 8516  -5.01 QP
2 01660  36.96 995 4881 5516 -B25  AVG
3 0.2420 36.34 996 4630 62.03 -1573 QF
4 0.2420 23.33 996 3329 5203 -1B74  AVG
5 1.6060 31.04 10,06 4110 56.00 -1480 QP
6 1.6060 20.39 10,06 3045 4600 -1555 AVG
7 3.7860 21.22 1026 3148 5600 -2452 QP
B 37860 &.98 1026 1924 4600 -2676 AVG
] B.2018 17.79 1054 2833 6000 -3167 QP
10 8.2018 7.74 1054 1828 5000 -31.72 AVG
11 238420 26.15 1087 3712 6000 -2288 QP
12 238420 1722 1087 2819 5000 -21.81 AVG
Remark:
1. Factor = Ca + LISN factor, Margin = Limit — Level
2. All modes_ were t t AC 120V and 240V, only the worst result of AC 120V 60Hz was reported.
3. All the es completed for test. Only the worst result of GFSK Low Channel was reported.
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7. RADIATED SPURIOUS EMISSION

7.1 Block Diagram Of Test Setup

,_,_,.,_v._‘...,,.,..

Figure 1. Below 30MHz

VoS WA A O ALY N Y LYY
BLYSLVARVIR VAR AN Vi "Vj \'-.j} % \-\: (VAVELVVEA VIV VALVIEVIRVILY. AYAY. ’

Test Receiver [ 5 0 A Controller

7.2 Limit

Spurious Emissions:

Field strength Limit Remark Mfaasurement
(microvolt/meter) | (dBuVv/m) distance (m)
2400/F (kHz) - - 300
24000/F (kHz) - - 30
5MHZ-30MHz 30 - - 30
z-88MHz 100 40.0 Quasi-peak 3
MHz-216MHz 150 435 Quasi-peak 3
216MHz-960MHz 200 46.0 Quasi-peak 3
960MHz-1GHz 500 54.0 Quasi-peak 3
Above 1GHz 500 54.0 Average 3

te: a.15.35(b), Unless otherwise specified, the limit on peak radio frequency emissions is 20dB above the
maximum permitted average emission limit applicable to the equipment under test. This peak limit applies to the
total peak emission level radiated by the device.
b. The lower limit shall apply at the transition frequencies.
c. Emission level(dBuV/m)=20log Emission level(uV/m)

Report Tel: 4008-258-120 Web: http://mwww.ctb-lab.com Page 15 of 39
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7.3 Test procedure

Below 1GHz test procedure as below:
a.The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter semi-anechoic
camber. The table was rotated 360 degrees to determine the position of the highest radiation.
b.The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on thegtop
variable-height antenna tower.

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

d.For each suspected emission, the EUT was arranged to its worst case and then the ante

Mode.
f.If the emission level of the EUT in peak mode was 10dB lower than the limi
stopped and the peak values of the EUT would be reported. Otherwise the &
margin would be re-tested one by one using peak, quasi-peak or average
reported in a data sheet.

Above 1GHz test procedure as below:

g.Different between above is the test site, change from Semi-
and change form table 0.8 meter to 1.5 meter( Above 18GHzthe
h.Test the EUT in the lowest channel ,the middle channel gife Hj
j-Repeat above procedures until all frequencies measure

ic Chamber to fully Anechoic Chamber
nce is 1 meter and table is 1.5 meter).

Receiver set:

Frequency Detecto VBW Remark
0.009MHz-0.090MHz z 30KHz Peak
0.009MHz-0.090MHz OkHz 30KHz Average
0.090MHz-0.110M 10kHz 30KHz Quasi-peak
0.110MHz-0.490 10kHz 30KHz Peak
0.110MHz-0.490MHz 10kHz 30KHz Average

0.490MHz -30MHz 10kHz 30kHz Quasi-peak
30, GHz Quasi-peak 100 kHz 300KHz | Quasi-peak
Peak 1MHz 3MHz Peak
Peak 1MHz 10Hz Average

Report Tel: 4008-258-120 Web: http://mwww.ctb-lab.com Page 16 of 39
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7.4 Test Result

Low channel below 1GHz Test Results:

Antenna polarity: H 1

qop  dBuvWYm

an

m

»

[:11]
FCC Pankl5 RE-Clazx B_30-1000MH=

511 M angin -5 dR

40

EL

20

10

FTHO0 | 60,00 [MHz] J00.00 LT
No. Frequency | Reading | Factor Level Limit |(Margin Detector
{MHz) (dBuV) | (dBim) |{dBu%im)|(dBuV/m)| (dB)
1 37.1550 2B.96 -13.93 15.03 4000 |(-2497( ap
2t T72.0843 50.77 -18.28 3249 4000 |-751 | aP
3 2042377 43 85 -16.28 2757 4350 |[-1593| QP
4 3003672 4591 -13.00 3291 4600 (-13.09( apP
5 552 8832 3332 -6.71 2661 4600 (-19.33| aP
G 938.8326 32.00 112 3312 4600 |(-12.538| QP

R r N)Ieloss + Antenna factor - Pre-amplifier; Margin = Limit — Level.

Q
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Antenna polarity: V

qop dBuVdm

a0

mn

50

40

EL

20n

n

FLCL Pat15 RE-Claxs B_30-1000MH=
M zngin -5 dR

0000 | 60.00 [MHz] 300,00
No. Frequency | Reading | Factor Level Limit |Margin Detector
{MHz) (dBuV) | (dBim) |{dBu\im)|{dBuV/m}| (dB)

1 37.2854 28.55 -13.91 1464 4000 |(-2536| QP
2t 71.8320 4559 -18.27 2732 4000 |(-1268| QP

3 191.7450 4067 -16.29 2438 4350 (-19.12| QP

4 4265210 3487 -10.65 2422 4600 |(-21.78| QP
5 5047062 3788 -B.12 2076 4600 |(-1624| QP

B 938.8325 3153 1142 3285 4600 |(-13.35| QP

T, o

Remark: Transd = Cableloss +¢ntenna factor - Pre-amplifier; Margin = Limit — Level

Q
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Above 1 GHz Test Results:

CH Low
Horizontal:
Frequency |Meter Reading Factor Emission Level Limits Margin
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
1804.4 108.48 -5.84 52.69 74 2131
1804.4 95.46 -5.84 43.65 54 -10.3
2706.6 56.32 -3.64 52.68 74 ak
2706.6 47.18 -3.64 43.54 54 AVG
3608.8 58.16 -0.95 57.21 peak
3608.8 48.15 -0.95 47.20 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency |Meter Reading Factor Emission Limits Margin
Detector
(MHz) (dBuV) (dBuV/m) (dB) Type
1804.4 108.45 -21.31 peak
1804.4 95.48 -10.35 AVG
2706.6 56.23 2141 peak
2706.6 47.19 -10.45 AVG
3608.8 -0.95 57.25 74 -16.75 peak
-0.95 47.21 54 -6.79 AVG
actor + Cable Loss — Pre-amplifier.
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CH Middle
Horizontal:

Frequency |Meter Reading Factor Emission Level Limits Margin
(MHz) (dBpV) (dB) (dBpV/m) (dBuV/m) (dB)
1830 108.28 5.71 52.67 74
1830 95.06 5.71 45.61 54
2745 56.03 -3.51 52.52 74
2745 46.88 -3.51 43.37 54
3660 58.13 -0.82 57.31 74
3660 47.96 -0.82 47.14 54

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Vertical:
Frequency [Meter Reading Factor Emissi Limits Margin
Detector

(MHz) (dBuV) (dB) (dBuV/m) (dB) Type
1830 108.30 571 74 2133 peak
1830 95.16 5,71 54 -8.39 AVG
2745 56.06 52.55 74 -21.45 peak
2745 46.89 43.38 54 -10.62 AVG
3660 58.00 57.18 74 -16.82 peak
3660 -0.82 47.19 54 -6.81 AVG

Remark: tor + Cable Loss — Pre-amplifier.

Report Tel: 4008-258-120

Web: http://www.ctb-lab.com

Page 20 of 39




c = B Shenzhen CTB Testing Technology Co., Ltd.  Report No.: CTB240607044RF

CH High
Horizontal:
Frequency |Meter Reading Factor Emission Level Limits Margin
Detector

(MH2) (dBpV) (dB) (dBpV/m) (dBuV/m) (dB) Type
1855.6 56.45 -5.65 52.36 74 21.64 K
1855.6 47.24 -5.65 46.89 54 711
2783.4 56.14 -3.43 52.71 74 -21.29
2783.4 47.32 -3.43 43.89 54
3711.2 57.35 -0.75 56.60 74
3711.2 47.70 -0.75 46.95 54

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Vertical:
Frequency |Meter Reading Factor Emission Level Margin
Detector
(MHz) (dBpV) (dB) (dBpV/ (dB) Type
1855.6 56.37 -5.65 -21.64 peak
1855.6 47.34 -5.65 -7.11 AVG
27834 56.15 -3.43 -21.28 peak
27834 47.36 54 -10.07 AVG
3711.2 57.34 56¢ 74 -17.41 peak
3711.2 47.66 46.91 54 -7.09 AVG
Remark: Factor = Antenna FactorfgCable §&ss — Pre-amplifier.

Remark:
(1) Measuring frequencies from 1 GHz to
(2). Al modes of operation gere investigated and the worst-case emissions are reported.

(3). Radiated emissio from 9kHz to 10th harmonic of fundamental was verified, and no emission found
except system ef kHz to 30MHz and not recorded in this report.
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8. BAND EDGE AND RF COUNDUCTED SPURIOUS EMISSIONS

8.1 Block Diagram Of Test Setup

Radio Test System EUT

8.2 Limit

In any 100 kHz bandwidth outside the frequency band in which the  spread spectrum or,
intentional radiator is operating, the radio frequency power that is produced by the integii
at least 20 dB below that in the 100 kHz bandwidth within the band that containsthe hig
power, based on either an RF conducted or a radiated measurement, providg 7
compliance with the peak conducted power limits. If the transmitter complies W
based on the use of RMS averaging over a time interval, as permitted under parag
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenua elow the general limits
specified in §15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in §15.205(a), must also comply with the radiated emissi its specified in §15.209(a) (see
§15.205(c)).

8.3 Test procedure

1. Remove the antenna from the EUT and then connect a low
2. Set the spectrum analyzer:
Blow 30MHz:

RBW = 100kHz, VBW = 300kHz, Sweep = aut

Detector function = peak, Trace = max hold

Above 30MHz:

RBW = 100KHz, VBW = 300KHz, §Weep =@uto
max hold

ble from the antenna port to the spectrum;

Detector function = peak, Trace =

Q
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8.4 Test Result

BAND EDGE Graphs

Agilent Spectrum Analyzer - Swept 5A
g R 06:02: 19 PM Jun 06, 2024

Marker 1 902.200000000 MHz e e TR ﬂ"ﬁJ.’I.‘LTiESﬁE‘"’ m::r:.

IFGain:Low #itten: 30 4B ET
Mkr1

Ref Offset 596 dB
Ref 20.00 dBm

LCH/

ot o Ao i ettt g s bt btV 7
No Hop

Stop 906.00 MHz
#VBW 300 kHz Sweep 10.00 ms (10001 pts]

TUNCTION VALUE

FURCTION WIDTH

Start Freq 806.000000 MHz e e TR ﬂ"ﬁJK&TZL“’“’

IFGain:Low #Arten: 30 dB

Ref Offset 596 dB
Ref 20.00 dBm

4
i s e s il o P A o Dbl It  issp is ehe mdB

Stop 906.00 MHz
#VBW 300 kHz Sweep 10.00 ms (10001 pts]

FUNCTION VALUE

FUNCTION

FURCTION WIDTH

MK MODE TRC

SCL
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7 L £t i IGN AT 06: 12:39 PM Jun 06, 2024
Avg Type: Log-Pwr s
Marker 1 92? 800000000 MHz e e TR M:IH:;: ATl
IFGain:Low #itten: 30 4B

Ref Offset 596 dB
Ref 20.00 dBm
4

HCH/
No Hop
Stop 1.02100 GHz
FURCTION WIDTH
) .'Avg Type: Log-Pur
PNO: Fast —+—  Trig: Free Run Avg[Hold: 2000/2000
IFGain:Low #Arten: 30 B
Ref Offset 5,96 dB
Ref 20.00 dBm
HCH/
Hop
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RF Conducted Spurious Emissions Graphs

Agllent Spectrum Analyzer - Swept SA
R

Marker 1 902627666667 MHz o Avg Type: Log Par
FHO: Fast - Trig:Free Run AvglHold: 10/10
IF Geain:L ow BArten: 30 dB

Ref Offset 5.96 dB
Rel 20.00 dBm

.

LCH

S Stop 26.50 GHz

Start 30 MHz
‘Res BW 100 kHz #VBW 200 kHz Sweep 2.530 s (30001 pts)

MR MODE TRC SCL

STATUS

Agilent Spectrum Analyzer - Swept SA
T E R 1]
Marker 1 914.980333333 MHz X Avg Type: Log-Por
PN o~ Trig:Free Run AvglHsld: 10110
IF Gainil ow BhArtan: 30 4B

Ref Offset 5.96 dB
Rel 20.00 dBm

Y1

MCH

Stop 26.50 GHz

Start 30 MHz
'Res BW 100 kHz Sweep 2.530 & (30001 pts)

Agilent Spectrum Analyzer - Swept SA
R Q )
Marker 1 928.215333333 MHz . Avg Type: Log-Pur
PN o~ Trig:Free Run AvglHsld: 10110
IF Gainil ow BhArtan: 30 4B
Ref Offset 5.96 dB
Rel 20.00 dBm
T

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 & (30001 pts)

STATUS
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9. COUDUCTED PEAK OUTPUT POWER

9.1 Block Diagram Of Test Setup

Radio Test System EUT

9.2 Limit

The maximum peak conducted output power of the intentional radiator shall not exceed the followi
(1) For frequency hopping systems operating in the 2400-2483.5 MHz band employing at
non-overlapping hopping channels, and all frequency hopping systems in the 5725-585 att. For

50 hopping channels; and, 0.25 watts for systems employing less than 50 hop
hopping channels, as permitted under paragraph (a)(1)(i) of this section.

Watt. As an alternative to a peak power measurement, compliance with the one Wat it can be based on a

signaling alphabet when the transmitter is operating at its [ trol level. Power must be
summed across all antennas and antenna elements. The
which the transmitter is off or is transmitting at a reduced
possible (e.g., alternative modulation methods), the maxi
transmit power occurring in any mode.
(4) The conducted output power limit specified in p b) of this section is based on the use of antennas
with directional gains that do not exceed 6 dBi. in paragraph (c) of this section, if transmitting
antennas of directional gain greater than 6 dBi conducted output power from the intentional
radiator shall be reduced below the stated v. in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as
appropriate, by the amount in dB th gain of the antenna exceeds 6 dBi.

ultiple modes of operation are
ucted output power is the highest total

Peak output Power: <1W=30dBm

9.3 Test procedure

1. Remove the antenn the EUT and then connect a low RF cable from the antenna port to the spectrum.
2. Set the spectrdffi a . RBW = 3MHz. VBW = 3MHz. Sweep = auto; Detector Function = Peak.
3. Keep the E nsm owest, middle and highest channel individually. Record the max value.

Q
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9.4 Test Result

Antenna Gain: 0dBi

Maximum Peak Output

Channel. Power [dBm] Limit [dBm] Verdict
LCH 14.624 30 PASS
MCH 14.216 30 PASS
HCH 13.932 30 PASS

Q

Q

Q
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Test Graph:

Graphs

Agllent Spectrum Analyzer - Swept SA
T

Center Freq 902.200000 MHz o Avg Type: Log Par
FHO: Fast - Trig:Free Run AvglHold: 1081100
IF Geain:L ow BArten: 30 dB

(1

LCH

Center 902.200 MHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

Agllent Spectrum Analyzer - Swept SA

T D ]

Center Freq 915.000000 MHz X Avg Type: Log-Pur
PHO: Fast - Trig:Free Run AvglHold: 1081100
IF Gain:Low RAsten: 30 4B

(A

MCH

‘Center 915.000 MHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA

8 kL R ]

Center Freq 927.800000 MHz X Avg Type: Log-Par
PHO: fast - Trig:Free Run AvglHald: 1001100
IF Gain:L ow #Arten: 30 4B

"y

Center 927.800 MHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
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10. 20DB OCCUPIED BANDWIDTH

10.1 Block Diagram Of Test Setup

Radio Test System EUT
10.2 Limit
For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of§the in

channel is less than 250 kHz, the system shall use at least 50 hopping frequencies

10.3 Test procedure
. Rem1. Set RBW = 100 kHz.
. Set the video bandwidth (VBW) > 3 x RBW.
. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.
. Measure the maximum width of the emission that is co db uencies associated with the two
outermost amplitude points (upper and lower frequencies re atte ed by 6 dB relative to the maximum
level measured in the fundamental emission.

~NoO b WN P

10.4 Test Result

Bandwidth
Frequency (kHz2) Result
Low channel 0.104 PASS
Mid channel 0.105 PASS
Hig nel 0.105 PASS

Note: All m of operation were Pre-scan and the worst-case emissions are reported.

Q
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Test Graph:

Low channel

Agllent Spectrum Analyzer - Occuphed BW
T g
Center Freq 902.200000 MHz

ICenter 902.2 MHz
WRes BW 3 kHz

Occupied Bandwidth

FIF GaimLow

99.106 kHz

Transmit Freq Error
x dB Bandwidth

Mid channel

Agllent Spectrum Analyzer - Occuphed BW
T g
Center Freq 915.000000 MHz

=3.185 kHz
103.8 kHz

Center Freq: 502 200000 M
n

e
#Arten: 30 4B

#VBW 10 kHz

Total Power

OBW Power
x dB

Center Freq: §15.000000 MH:

Trig: Free Run

A [T
Hz Radie Std: None
Avg|Hald: 1001100

Radis Devics: BTS

Span 500 kHz
Sweep 52.73 ms

19.6 dBm

99.00 %
-20.00 dB

J DE0T:12PM L
z Radie Std: None
Avg|Held: 1001100

Report No.: CTB240607044RF

HIFGai:Low BArten: 30 dB

R 56 dB
Rel 25.96 dBm

Span 500 kHz

#VBW 10 kHz Sweep 52.73ms

Occupied Bandwidth Total Power 19.6 dBm

99.655 kHz
.2581kHz  OBW Power 99.00 %
105.1kHz  xdB -20.00 dB

Transmit Freq Error
x dB Bandwidth

1 Agilent Spectrim Analyzer - Oocupled BW
High channel e _ — :
Center Freq 927.800000 MHz Center Freq: 527500000 MHz
~s— Trig:Free Run Avg|Held: 1001100
AW GaisiLow Radie Device: BTS

Radie Std: None

Span 500 kHz

ICenter 927.8 MHz
# Sweep 52.73 ms

Res BW 3 kHz #VBW 10 kHz

Occupied Bandwidth Total Power 19.2 dBm

98.896 kHz
2.018kHz  OBW Power 99.00 %
104.7kHz  xdB -20.00 dB

Transmit Freq Error
x dB Bandwidth

ey sTATUS
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11. CARRIERFREQUENCIES SEPARATION

11.1 Block Diagram Of Test Setup

Radio Test System EUT

11.2  Limit
At least 25kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

11.3 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the ante
to the spectrum.

2. Set the spectrum analyzer: RBW = 10kHz. VBW = 30kHz , Span = 3.0MH
= Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the sefaratioffbetween the peaks of
the adjacent channels. The limit is specified in one of the subparagraphs of this SeCi’Submit this plot.

tector Function

11.4 Test Result

Channel. Carrier Frequency Separation [MHz] Verdict
LCH 0.2004 PASS
MCH 0.2008 PASS
HCH 0.1992 PASS

Q
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Test Graph

Graphs

Agllent Spectrum Analyzer - Swept SA

T g i ]
Marker 1 A 200.400000 kHz . Avg Type: Log-Par

FHO: Wide oo Trig:Free Run AvglHsldz> 1061100
IF Gain:L aw #Arten: 30 4B

Ref Offset 5.96 dB
Rel 20.00 dBm

LCH

[Start 902.1000 MHz Stop 902.5000 MHz
'Res BW 3.0 kHz #VBW 10 kHz Sweep 42.20 ms (1001 pts)

rasy sTATUS

Agllent Spectrum Analyzer - Swept SA

I g N A

Marker 1 A 200.800000 kHz § Avg Type: Log-Pur
P F AvglHeld> 100100

tef Offget 5,95 dB
Ref 20,00 dBm

Stop 915.3000 MHz
#VBW 10 kHz Sweep 42.20 ms (1001 pts)

Agllent Spectrum Analyzer - Swept SA
-

Marker 1 A 189.200000 kHz o Avg Type: Log Par
FHO: Wide oo Trig:Free Run AvglHeld=> 106100
IF Geain:L ow BArten: 30 dB

Ref Offset 5.96 dB
Rel 20.00 dBm

X

5000 MHz Stop 927.9000 MHz
'Res BW 3.0 kHz #VBW 10 kHz Sweep 42.20 ms (1001 pts)

2 kHZ (8]
6 MHz

0542 9B
5.254 dBm|

rasy sTATUS
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12. HOPPING CHANNEL NUMBER

12.1 Block Diagram Of Test Setup

Radio Test System EUT

12.2  Limit

Frequency hopping systems in the 920.2-927.8MHz band shall use at least 50 channels.

12.3 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from
2. Set the spectrum analyzer: RBW = 100kHz. VBW = 300kHz. Sweep = auto; D€
= Max hold.
3. Allow the trace to stabilize. It may prove necessary to break the span up to sectionS:. in order to clearly show
all of the hopping frequencies. The limit is specified in one of the ragraphs of  this Section.

4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stgp F ncy = 2.4835GHz. Sweep=auto;

3 porPto the spectrum.
nction = Peak. Trace

12.4 Test Result

Mode Channel. Number of Hopping Channel Verdict

FSK 1290 PASS

Agllent Spectrum Analyzer - Swept 54
M+

Center Freq 915.000000 MHz o Avg Type: Log-Pur
PNO ot oo Trig:Free Run AvglHold> 20/2000

NGl Low #Arten; 30 4B

Start 901.00 MHz Stop 929.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.733 ms (1001 pts)

12,068 dBm|
11421 dBm|
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13. DWELL TIME

13.1 Block Diagram Of Test Setup

Radio Test System EUT

13.2 Limit

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwi
channel is less than 250 kHz, the system shall use at least 50 hopping frequencies an
occupancy on any frequency shall not be greater than 0.4 seconds within a 20 3
bandwidth of the hopping channel
is 250 kHz or greater, the system shall use at least 25 hopping frequencies antly
on any frequency shall not be greater than 0.4 seconds within a 10 second period§ghe m@ximum allowed 20 dB
bandwidth of the hopping channel is 500 kHz.

13.3 Test procedure

1. Remove the antenna from the EUT and then connect he antenna port to the spectrum.
2. Set spectrum analyzer span = 0. Centred on a hoppi
3. Set RBW = 1MHz and VBW = 3MHz.Sweep = as n
channel. Set the EUT for DH5, DH3 and DH1 packet tra

Q
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13.4 Test Result

Channel tranE?rii(s);ion Pu(lri(sa)l-tl)r;]e Totazlolgvzrills)'l'ége n Limit (ms) Verdict
in10s(a)
LCH 2 10.4 41.6 400 P,
MCH 2 10.4 41.6 400 AS
HCH 2 10.8 43.2 400

Remark: Total dwell time in 20s, c=(a)*(b)*2

Q

Q
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Test Graph

Agilent Spectrim Analy7es - Ssept A

Ref DTRat & S
Ref 25.96

Center 902.200000 MHz
Res BW 100 kHz

TrigFroe Aun

FVEW 300 kHz

Agilent Spectrim Analy7es - Ssept A
D

Span 0 Hz iCenter 002.200000 MHz
Sweep 20.00 5 (10 ‘) Res BW 100 kHz

FVEW 300 kHz

Span
Sweep 200.0 ms (1001

0 Hz
pis)

Agilent Spectrim Analy7es - Ssept A
D

Conter Freg 915.000000 MHz

Ref DTRat & S
Ref 25.96

Center 915.000000 MHz
Res BW 100 kHz

e TrEFreeRun

FVEW 300 kHz

Agilent Spectrim Analy7es - Ssept A
D

Span 0 Hz iCenter 915.000000 MHz
Sweep 20.00 s (1001 pis) Res BW 100 kHz

FVEW 300 kHz

Span
Sweep 200.0 ms (1001

0 Hz
pis)

Agilent Spectrim Analy7es - Ssept A
D

Center Freg 927800000 MHz

Ref DTRat & S
Ref 25.96

(Center 927.800000 MHz
Res BW 100 kHz

TrigFroe Aun

FVEW 300 kHz

Agilent Spectrim Analy7es - Ssept A
D

Span 0 Hz iCenter 027.200000 MHz
Sweep 20.00 5 (10 ‘) Res BW 100 kHz

FVEW 300 kHz

an 0 Hz

B
Sweep 200.0 ms (1001

pis)
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14. ANTENNA REQUIREMENT

15.203 requirement:
An intentional radiator shall be designed to ensure that no antenna other than that furnished by the respon
party shall be used with the device. The use of a permanently attached antenna or of an antenna t
unigue coupling to the intentional radiator, the manufacturer may design the unit so that a broken
be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.
15.247(b) (4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use g
directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this secti
antennas of directional gain greater than 6 dBi are used, the conducted output power
radiator shall be reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi

EUT Antenna:

The antenna is External Antenna and no consideration of replacement. The be
0dBi.

in of the antenna is

Q

Q
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15. EUT TEST SETUP PHOTOGRAPHS

Radiated Emission

Belw 1G
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Conducted Emission

XK END OF REPOS

Q
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