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3 Revision History
Date of Date of

Test report No. Receipt Date of Test Issue Purpose Comment Approved
sample

WTSI9509086 | 5019.09-23 | 2019-09-24 | 2019-11-25 | gyriginal . Replaced

153wW001
WTS19509066 2019-09-23 2019-09-24 2020-03-17 Version 1 Updated Valid
153w001 V1
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4.2
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General Information
General Description of E.U.T.

Product:

Model(s):

Model Description:
Support:

Hardware Version:

Software Version:
Details of E.U.T.

Operation Frequency:

Max. RF output power:

Type of Modulation:

Antenna installation:

Ratings:

WMTS Access Point
AP70

N/A
WMTS

1.0

1.0

608MHz(608-614MHz)

1.4GHz(1395-1400MHz)

1.4GHz(1427-1432MHz)

RF1:608MHz:104.62dBuv/m ,1.4GHz: 100.65 dBuv/m
RF2: 608MHz: 104.13 dBuv/m, 1.4GHz: 101.11 dBuv/m
GFSK

WMTS: External antenna

POE power:44-57V 0.1A
DC 5V 1A From adapter

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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4.3 Test Mode

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

Support Band Channel Frequency

608.66 MHz

608-614MHz 611.06 MHz

613.46 MHz

1395.5 MHz

1395-1400MHz and 1427-1432 MHz(wide band) 1399.5 MHz

1431.5 MHz

1395.4 MHz

1395-1400MHz and 1427-1432 MHz(narrow band) 1399.6 MHz

1431.6 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS19S09066153W001 V1

5 Test Summary
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Test Items Test Requirement Result
FIELD STRENGTH OF FUNDAMENTAL 95.2369(a)(b) PASS
FIELD STRENGTH OF SPURIOUS
EMISSIONS 95.2379(a)(b) PASS
OCCUPIED BANDWIDTH 2.1049 PASS
FREQUENCY STABILITY 95.2365 PASS

Waltek Services (Shenzhen) Co.,Ltd.
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6 Test Facility
The test facility has a test site registered with the following organizations:
ISED CAB identifier: CN0013. Test Firm Registration No.: 7760A.
Waltek Services(Shenzhen) Co., Ltd. Has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, October 15, 2016.
FCC Designation No.: CN1201. Test Firm Registration No.: 523476.
Waltek Services(Shenzhen) Co., Ltd. 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 our files. Registration number 523476, September 10, 2019.

Waltek Services (Shenzhen) Co.,Ltd.
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7

7.1 Equipments List
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Equipment Used during Test

3m Semi-anechoic Chamber for Radiation Emissions Test site 1#

Lkt Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 Spectrum Analyzer R&S FSP 100091 2019-04-19 2020-04-18
LARGE LOOP
2 ANTENNA Laplace RF300 9057 2019-09-17 2020-09-16
3 T”'oiri;ﬁ]daba”d SCHWARZBECK | VULB9163 336 2019-04-28 | 2020-04-27
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - 2019-04-28 2020-04-27
5 Broa:;}?g:ga"'om SCHWARZBECK | BBHA 9120 D 667 2019-04-19 | 2020-04-18
6 Broa:;}?g:ga"'om SCHWARZBECK | BBHA 9170 335 2019-04-28 | 2020-04-27
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 2019-04-19 2020-04-18
8 Coaxial Cable Top 1GHz-25GHz | EW02014-7 | 2019-04-19 | 2020-04-18
(above 1GHz)
10 Signal Generator R&S SMR20 100046 2019-07-12 2020-07-11
11 Smart Antenna SCHWARZBECK HAO8 - 2019-04-09 2020-04-08
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
Lkt Calibration
Item Equipment Manufacturer Model No. Serial No Calibration
Due Date
Date
1 Test Receiver R&S ESCI 101296 2019-04-20 2020-04-19
2 T”'OgAr?tgon"’l‘ndaba”d SCHWARZBECK | VULB9160 | 9160-3325 | 2019-05-24 | 2020-05-23
Compliance
3 Amplifier pirection PAP-0203 22024 2019-04-19 2020-04-18
systems inc
4 Cable HUBER+SUHNER CBL2 525178 2019-04-20 2020-04-19
RF Conducted Testing
LE= Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date
, | Spectrum Analyzer R&S ESLG 100959 | 2019-09-12 | 2020-09-11
(9k-6GHz)

7.2 Measurement Uncertainty

Parameter

Uncertainty

Conducted Emission

+ 3.64 dB(AC mains 150KHz~30MHz)

Waltek Services (Shenzhen) Co.,Ltd.
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Radiated Spurious Emissions + 5.08 dB (Bilog antenna 30M~1000MHz)
+ 5.47 dB (Horn antenna 1000M~25000MHz)
Radio Frequency +1x 10 'Hz
RF Power +0.42 dB
RF Power Density +0.7dB
Conducted Spurious Emissions + 2.76 dB (9kHz~26500MHZz)

Confidence interval: 95%. Confidence factor:k=2

7.3 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is N0.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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8 FIELD STRENGTH OF FUNDAMENTAL

Test Requirement: 95.2369(a)(b)
Test Method: ANSI/TIA-603-E-2016
Test Mode: TX transmitting

8.1 EUT Operation

Operating Environment :

Temperature: 225°C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa

8.2 Test Procedure

Radiated method:

1. The setup of EUT is according with per TIA/EIA/EIA Standard 603-C.

2. The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests,
the antenna height and polarization as well as EUT azimuth were varied in order to identify the
maximum level of emissions from the EUT. The test was performed by placing the EUT on 3-
orthogonal axis.

The frequency range up to tenth harmonic of the fundamental frequency was investigated.

4. Remove the EUT and replace it with substitution antenna. A signal generator was connected to the

substitution antenna by a non-radiating cable. The absolute levels of the spurious emissions were

measured by the substitution.

8.3 Test limits

(&) For WMTS transmitter types operating in the 608-614 MHz band, the field strength of the transmitted
signal must not exceed 200 mV/m, measured at a distance of 3 meters, using instrumentation with a CISPR
quasi-peak detector.

(b) For WMTS transmitter types operating in the 1395-1400 MHz and 1427-1432 MHz bands, the field
strength of the transmitted signal must not exceed 740 mV/m, measured at 3 meters, using instrumentation

with an averaging detector and a 1MHz reference bandwidth.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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8.4 Test Result
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FIELD STRENGTH OF FUNDAMENTAL

RF1:

Test channels(MHz) Field Strength(dBuv/m) limits(dBuv/m) Result
608.66 MHz 104.62 106 PASS
611.06 MHz 104.10 106 PASS
613.46 MHz 103.20 106 PASS

1395.5 MHz(WB) 99.98 117.4 PASS

1399.5 MHz(WB) 100.65 117.4 PASS

1431.5 MHz(WB) 98.89 117.4 PASS

1395.4 MHz(NB) 99.48 1174 PASS

1399.6 MHz(NB) 99.48 1174 PASS

1431.6 MHz(NB) 98.89 1174 PASS
RF2:

Test channels(MHz) Field Strength(dBuv/m) limits(dBuv/m) Result
608.66 MHz 103.80 106 PASS
611.06 MHz 104.13 106 PASS
613.46 MHz 103.52 106 PASS

1395.5 MHz(WB) 101.11 117.4 PASS
1399.5 MHz(WB) 100.71 117.4 PASS
1431.5 MHz(WB) 99.42 117.4 PASS
1395.4 MHz(NB) 100.38 117.4 PASS
1399.6 MHz(NB) 100.02 117.4 PASS
1431.6 MHz(NB) 98.77 1174 PASS

Waltek Services (Shenzhen) Co.,Ltd.
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9 FIELD STRENGTH OF SPURIOUS EMISSIONS

Test Requirement: 95.2379(a)(b)
Test Method: ANSI/TIA-603-E-2016
Test Mode: TX transmitting

9.1 EUT Operation

Operating Environment :

Temperature: 23.5°C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa

9.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site.
The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

Turn Table

“ pectrum AMP ombining
System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

>

0.8m Turn Table

<---

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

[ bore-sight antenna ]

A
1.5m!
i Turn Table Absorbers
; AAAA
| ]
_I__

System Analyzer Network
9.3 Spectrum Analyzer Setup

30MHz ~ 1GHz

Sweep Speed .....cocvveiiiiiiii e Auto
DEtECION .ttt PK
Resolution Bandwidth................ccccvvienneennn. 100kHz
Video Bandwidth...............cccccc, 300kHz
[ 12] (= Tox (0] SO QP.
Resolution Bandwidth................coccvvieeneenn. 100kHz
Video Bandwidth...............c.cccoo 300kHz
Above 1GHz
SWEEP SPEEA ...t Auto
D 1S] (= Tod (0] SO PK
Resolution Bandwidth...............coecvvieenenenn. 1MHz
Video Bandwidth............cccoceeiiiiiiiiiiiienen, 3MHz
(D12 (= Tod (0] SO Ave.
Resolution Bandwidth.............c.ccoecvviveneeenn. 1MHz
Video Bandwidth............cccooeiiiiiiiiiiiiiieenn, 3MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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9.4 Test Procedure

1. The EUT is placed on a turntable, which is 0.8m for below 1GHz and 1.5m for above 1GHz above

ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions. The spectrum was investigated from 30MHz up to the tenth harmonic of the
highest fundamental frequency.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

6. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table,
Y denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse
radiation emission was get at the Z position. So the data shown was the Z position only.

7. Remove the EUT and replace it with substitution antenna. A signal generator was connected to the
substitution antenna by a non-radiating cable. The absolute levels of the spurious emissions were
measured by the substitution.

Spurious emissions in dB = 10 Ig (TXpwr in Watts/0.001) — the absolute level
Spurious attenuation limit in dB = 43 + 10 Log10 (power out in Watts)

8. Repeat above procedures until the measurements for all frequencies are completed.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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9.5 Summary of Test Results
For 26MHz~30MHz,
The measurements were more than 20 dB below the limit and not reported.

Remark: Test performed from 30MHz to 10™ harmonics with low/middle/high channels at RF1 and

RF2 ANT, only the worst data were recorded.

RF1 Low channel(1395.5MHz WB)

Freq Reading Factor Polar Result Limit Margin Detector
(MHz) (dBuv/m) | (dB) (V/H) (dBuv/m) (dBuv/m) (dB)

252.0627 | 42.55 -16.12 V 26.43 46.00 -19.57 QP
417.6411 | 45.56 -11.81 V 33.75 46.00 -12.25 QP
492.4685 | 40.93 -10.19 H 30.74 46.00 -15.26 QP
492.4685 | 40.93 -3.31 H 29.74 46.00 -16.26 QP
2791.000 | 37.09 -10.93 V 26.16 54.00 -27.84 AV
4186.500 | 37.60 -4.70 \ 32.90 54.00 -21.10 AV
2791.000 | 33.17 -7.21 H 25.96 54.00 -28.04 AV
4186.500 | 37.34 -4.62 H 32.72 54.00 -21.28 AV

RF1 Low channel(1395.5MHz NB)

Freq Reading Factor Polar Result Limit Margin Detector
(MHz) (dBuv/m) | (dB) (V/H) (dBuv/m) (dBuv/m) (dB)

492.4685 | 40.93 -10.19 V 30.74 46.00 -15.26 QP
887.6099 | 33.05 -3.31 V 29.74 46.00 -16.26 QP
501.1790 | 40.50 -10.06 H 30.44 46.00 -15.56 QP
801.7863 | 33.39 -4.42 H 28.97 46.00 -17.03 QP
2730.800 | 36.60 -11.10 \Y 25.50 54.00 -28.50 AV
4186.200 | 37.35 -4.70 \Y 32.65 54.00 -21.35 AV
2730.800 | 32.40 -7.27 H 25.13 54.00 -28.87 AV
4186.200 | 37.10 -4.62 H 32.48 54.00 -21.52 AV

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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RF1 Low channel(608.66MHz)

Freq Reading Factor Polar Result Limit Margin Detector
(MHz) (dBuv/m) | (dB) (V/H) (dBuv/m) (dBuv/m) (dB)

250.3012 | 42.18 -16.16 V 26.02 46.00 -19.98 QP
382.5879 | 41.60 -12.76 V 28.84 46.00 -17.16 QP
237.4760 | 45.76 -16.63 H 29.13 46.00 -16.87 QP
420.5803 | 40.78 -11.71 H 29.07 46.00 -16.93 QP
1217.320 | 40.37 -14.91 V 25.46 54.00 -28.54 AV
1825.980 | 36.47 -11.65 V 24.82 54.00 -29.18 AV
1198.000 | 46.74 -12.80 H 33.94 54.00 -20.06 AV
1217.320 | 36.45 -12.70 H 23.75 54.00 -30.25 AV

Note: Margin = Limit-Result

Waltek Services (Shenzhen) Co.,Ltd.
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10 OCCUPIED BANDWIDTH

Test Requirement: 2.1049
Test Method: ANSI/TIA-603-E-2016
Test Mode: TX transmitting

10.1 EUT Operation

Operating Environment :

Temperature: 23.5°C
Humidity: 52.3 % RH
Atmospheric Pressure: 101.3kPa

10.2 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;
2. Set the spectrum analyzer: RBW = 10kHz, VBW = 30kHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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10.3 Test Result

Page 19 of 41

RF1:
Test Channel Bandwidth(KHz)
608.66 MHz 449.10
611.06 MHz 449.10
613.46 MHz 447.10
1395.5 MHz(WB) 878.20
1399.5 MHz(WB) 878.20
1431.5 MHz(WB) 878.20
1395.4 MHz(NB) 441.10
1399.6 MHz(NB) 441.10
1431.6 MHz(NB) 441.10
RF2

Test Channel

Bandwidth(KHz)

608.66 MHz 451.10
611.06 MHz 451.10
613.46 MHz 451.10
1395.5 MHz(WB) 878.20
1399.5 MHz(WB) 878.20
1431.5 MHz(WB) 878.20
1395.4 MHz(NB) 439.70
1399.6 MHz(NB) 441.10
1431.6 MHz(NB) 441.10

Waltek Services (Shenzhen) Co.,Ltd.
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RF1:Test plots
608.66 MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 0.66 dB
Batt Ref 127.00dBuV  SWT 10ms 449,100000000 kHz
[ | Occ Bw 419.161676647 kHz
1pk | 120 dBpV — M1[1] 96.73 dBpV
Max D1 116.910 dByV /J 608.434500000 MHz
110 dBpV e T 101 ] 101.90 dBpv
TM 08.454411178 MHz
100 dBpV w1} T2[1] 99.26 dBuV
2 96.91F dBpv 6R8.873572854 MHz|
80 dB "n_.\,,\/ \/{vnﬂnf\ﬁ\
7péBpv o
60 dBuV
50 dBpv
40 dBpV-
30 dBpV
CF 608.66 MHz Span 1.0 MHz
611.06MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 0.26 dB
Batt Ref 127.00dBuV  SWT 10ms 449,100000000 kHz
| Occ Bw  421.157684631 kHz
1pk | 120 dBpV — M1[1] 97.07 dBpV
Max 116.900 dBIJ\f r( 610.834500000 MHz
110 dBpV A 1] 100.53 dBpv
T 10.852415170 MHz
D2 96.900 dBpV 641.273572854 MHZ]
80 dB ""‘-w.v, \}wﬂ“ﬂ\\
70vdBpv oy
60 dBuV
50 dBpv
40 dBpV-
30 dBpV

CF 611.06 MHz

Span 1.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
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613.46MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 0.95 dB
Batt Ref 127.00 dBuV  SWT 10ms 447.100000000 kHz
[ | Occ Bw  421.157684631 kHz
1pk | 120 dBpv — M1[1] 97.09 dBpV
Max D1 116.820 dBIJ\f J 613.234500000 MHz
110 dBpv L e T 141 100.69 dBpv
W 13.252415170 MHz
100 dBpV MR T2[1] 1 99.14 dBuv
D2 96.820 dBpV u-,\3,6?3572354 MHz
80 dBjiNA “\f \Urvn’““l\\
76vdBuV ™
60 dBuV
50 dBpv
40 dBpV-
30 dBpV
CF 613.46 MHz Span 1.0 MHz
1395.5MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 0.97 dB
Batt Ref 124.00 dBuV  SWT 20ms 878.200000000 kHz
120 dBLV | Occ Bw  770.459081836 kHz
1Pk A | . M1[1] 93.84 dBpVv
Max [110 dBDvi 113.830 dBpV 1.395060900 GHz
T1[] 91.59 dBpv
i 1.395112774 GHz
100 dBv i T2[1 1 91.79 dBuV

o
D2 ‘33_8301'l pv

1.395883234 GHz

90 dBpv v

80 dBpv

\

L

)

N,

70 dBplv 7
M
|

50 dBuv

40 dBpV

30 dBpv

CF 1.3955 GHz

Span 2.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
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1399.5MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 0.85 dB
Batt Ref 124.00 dBWV  SWT 20ms 878.200000000 kHz
120 dBLV | Occ Bw  766.467065868 kHz
1Pk | [ M1[1] 93.86 dBuV
Max [110 dBDvi 113.820 dBpV 1.399060900 GHz
T1[A] 91.67 dBpV
i 1.399116766 GHz
100 dBtV it T2[1 91.81 dBpV
D2 qz_szq'ldép\, 1.399883234 GHz
90 dBuV th ,,Kq
60 A W
50 dBuV
40 dBpY
30 dBuv
CF 1.3995 GHz Span 2.0 MHz
1431.5MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 1.02 dB
Batt Ref 124.00 dBWV  SWT 20ms 878.200000000 kHz
120 dBLV I Occ Bw  766.467065868 kHz
1Pk D1 115.000 dBpv Mi[i) 94.88 dBuv
Max | 110 dpyy i i 1.431060900 GHz
1p1] 92.85 dBpv
1.431116766 GHz
100 dBv M T2[1 1 92.86 dBUV

90 dBpv

D2 qs.ooqﬁépv’&d
A%

!

UYJT 1.431883234 GHz

80 dBpv

l

o
/

\«\L

)

Wl

70 dBpv 7
@AM

50 dBuv

40 dBpV

30 dBpv

CF 1.4315 GHz

Span 2.0 MHz
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1395.4MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 0.33 dB
Batt Ref 124.00 dBuV  SWT 10ms 441.100000000 kHz
120 dBLV | Occ Bw  423.153692615 kHz
1Pk | M1[1] 94.51 dBpV
max [ 110 dBDVl 114.410 dBpV ] 1.395176400 GHz
et 96.13 dBpV
. ,/\/ 2 1.395186427 GHz
100 dBpv rgé]\l T2[1] 1 98.63 dBuV
—Loz 94.417 dBpv A1.395609581 GHz
90 dBpV /’ v\\
80 dB | n“'-.-\,\\/ \JW\‘\,\
78/dBpv Y
60 dBpv
50 dBpV
40 dBpV
30 dBuV
CF 1.3954 GHz Span 1.0 MHz
1399.6MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 0.18 dB
Batt Ref 124.00 dBuV  SWT 10ms 441.100000000 kHz
120 dBLV I Occ Bw  423.153692615 kHz
1Pk R M1[1] 94.79 dBpV
Max | 110 dBDVl 114.730 dBpV / 1.399376400 GHz
[ 96.37 dBuv
e 2 1.399386427 GHz
100 dBpv P T2[1] 1 98.87 dBuV
D2 94.730 dBpV A‘1.399809581 GHz
90 dBpV /’ '\\
80 dB | h—w\.‘\/ \ff‘n_'j\‘\/\
78/dBpv b\r
60 dBpv
50 dBpV
40 dBpV
30 dBuV

CF 1.3996 GHz

Span 1.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS19S09066153W001 V1

Batt

1Pk
Max

Page 24 of 41
1431.6MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 0.43 dB
Ref 124.00 dBuV  SWT 10ms 441.100000000 kHz
120 dBLV ! Occ Bw  421.157684631 kHz
D1 116.080 dBpV Mi[1] 95.94 dBpVv
110 dBUV r / - 1.431376400 GHz
ek 97.45 dBpv
. ,-/\/ 2 1.431388423 GHz
100 dBFV o e oad e T2[1] 1 100.26 dBpV
Y qeH ‘9.'/\1.431309531 GHz
90 dBpv
80 dBjpt
\J \’J K\
70/ dBpv w
60 dBpv
50 dBpV
40 dBpV
30 dBuV

CF 1.4316 GHz

Span 1.0 MHz

®

Batt

1Pk
Max

RF2
RF1:Test plots
608.66 MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 1.77 dB
Ref 127.00 dBWV  SWT 10ms 451.100000000 kHz
| Occ Bw  421.157684631 kHZ
120 dBpV — M1[1] 96.05 dBuV
117.120 dBpv ,( 608.432500000 MHz
110 dBpV Lt (il T 101 100.47 dBpv
Tvvﬁlr 08.452415170 MHz
100 dBpV Ml‘.! T2[1] 1 99.56 dBuVv
2 97.12% dBuV 688.873572854 MHZ]
90 dBuV
o/ N
80 dB ﬂ\/ \U'(V R,\
70vdBuV i
60 dBuV
50 dBpV
40 dBpvV
30 dBpV.

CF 608.66 MHz

Span 1.0 MHz
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611.06MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 1.40 dB
Batt Ref 127.00 dBuV  SWT 10ms 451.100000000 kHz
[ | Occ Bw  421.157684631 kHz
1pk | 120 dBpv — M1[1] 96.19 dBpV
Max D1 116.980 dBpV f( 610.832500000 MHz
110 dBpV v 1 100.77 dBpv
TW/‘“’” 10.852415170 MHz
100 dBpv ML T2[1] 99.49 dBpv
D2 96.98% dBuV 641.273572854 MHz
80 dB ""‘w\f an”’j\\/\
70vdBuv =
60 dBuV
50 dBpv
40 dBpV-
30 dBpV
CF 611.06 MHz Span 1.0 MHz
613.46MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 1.26 dB
Batt Ref 127.00 dBuV  SWT 10ms 451.100000000 kHz
[ | Occ Bw  421.157684631 kHz
1pk | 120 dBpv — M1[1] 96.24 dBpV
Max D1 116.940 dBpV ,( 613.232500000 MHz
110 dBpV s 1] 100.96 dBpv
wa"r- 13.252415170 MHz
T2[1] 99.39 dBpv

100 dBpv g
D

2 96.94% dBpv

643.673572854 MHz

90 dByV /
80 dBjivace

vV

N
THY

707dBpv

60 dBuv

50 dBpv

40 dBuV

30 dBpv

CF 613.46 MHz

Span 1.0 MHz
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1395.5MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 1.06 dB
Batt Ref 124.00 dBWV  SWT 20ms 878.200000000 kHz
120 dBLV | Occ Bw  762.475049900 kHz
1Pk M1[1] 94.07 dBpV
max [ 110 dBDVl 114.390 dBpvV— 1.395060900 GHz
T1[1] 92.13 dBpV
1.395116766 GHz
100 dBpv M T2[1) g, T 93.02 dBpV
—Loz 94.39%&“\! VY J1.395879242 GHz
90 dBuV MJ“L {;JL
50,9840 e
| WLM.
50 dBpV
40 dBpv
30 dBuV
CF 1.3955 GHz Span 2.0 MHz
1399.5MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 0.96 dB
Batt Ref 124.00 dBWV  SWT 20ms 878.200000000 kHz
120 dBLV I Occ Bw  758.483033932 kHz
1Pk M1[1] 94.43 dBpv
Max |10 dBDVl 114.660 dBV 1.399060900 GHz
1011 91.95 dBpV
1.399120758 GHz
100 dB'jV b T2[1 01 93.37 dBpV
D2 94-66f7t-§w V¥ }1.399879242 GHz
90 dBpV MJ‘L Jh
60 dBuM *\..MW‘
50 dBpV
40 dBpv
30 dBuV

CF 1.3995 GHz

Span 2.0 MHz
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1431.5MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 0.99 dB
Batt Ref 124.00 dBWV  SWT 20ms 878.200000000 kHz
120 dBLV | Occ Bw  762.475049900 kHz
1Pk D1 115.780 dBpv M1[1] 95.60 dBuv
Max [ 110 dauy 1.431060900 GHz
W‘j 11 93.55 dBuv
1.431116766 GHz
100 dBFV iy S T2[ 1M 231 94.54 dBpV
D2 95.78 f v VY [1.431879242 Ghz
90 dBpv ),,f \,L
80 dBuv
o Rl
H L4 \M‘
50 dBuv
40 dBpY
30 dBuv
CF 1.4315 GHz Span 2.0 MHz
1395.4MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB *VBW 30 kHz D1[1] -0.48 dB
Batt Ref 124.00dBWV  SWT 10ms 439.700000000 kHz
120 dBLV I Occ Bw  421.157684631 kHz
1Pk D1 115.380 dBpV Mi[1) 96.12 dBuV
Max | 110 apyy /w 1.395178400 GHz
e 96.74 dBpV
\ ,./‘/ 2 1.395188423 GHz
100 dBpv M
V- T2[1] 1 99.39 dBUV
Dz 95.380 dBuV A 1.395609581 GHz
90 dBpvV &
80 dBhU-Lr / - \.f
- T
75/dBuv <
60 dBuv
50 dBuv
40 dBpY
30 dBuv

CF 1.3954 GHz

Span 1.0 MHz
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1399.6MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 0.13 dB
Batt Ref 124.00dBuV  SWT 10ms 441.100000000 kHz
I
120 i MLl o5 dByV
1Pk D1 115.740 dBpV ] . H
Max | 110 apuy /_, 1.399376400 GHz
r P 97.08 dBpv
i 21.399388423 GHz
100 dBuv My T2[1] 1 99.76 dBUV
I o2 95-7‘} dBuv 41399809581 GHz
90 dBpV
L / \ ]
80 dBjvr
Y VT
70/dBuv 'V
60 dBuV
50 dBuV
40 dBpv
30 dBuV
CF 1.3996 GHz Span 1.0 MHz
1431.6MHz
Offs 1.00 dB * RBW 10 kHz
Att 40 dB * VBW 30 kHz D1[1] 0.44 dB
Batt Ref 124.00dBuV  SWT 10ms 441.100000000 kHz
120 dBuV—— | Occ Bw  421.157684631 kHz
1Pk [———{P1 116.780 dBv M1[1] 96.66 dBuV
Max f 1.431376400 GHz
110 dBpv At
r I 98.22 dBpuv
le\/'/\/ 1.431388423 GHz
100 dBuvV — 1
D2 96,768 dBpY T2[1] 100.87 dBpV
I WW431809581 GHz

\

sl

Y

90 dBpv /
80 dB |

\

N

78 dBpv

60 dBpv

50 dBuv

40 dBpV

30 dBpv

CF 1.4316 GHz

Span 1.0 MHz
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11 FREQUENCY STABILITY

Test Requirement: FCC Part 2.1055

Test Method: ANSI/TIA-603-E-2016
ANSI C63.26:2015

Test Mode: TX transmitting

Note: N/A

11.1 EUT Operation

Operating Environment :

Temperature: 22.9°C
Humidity: 52.0 % RH
Atmospheric Pressure: 101.3kPa

11.2 Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an external DC
power supply and the RF output was connected to communication test set via feed-through
attenuators. The EUT was placed inside the temperature chamber. The DC leads and RF output cable
exited the chamber through an opening made for the purpose.

After the temperature stabilized for approximately 20 minutes, the frequency output was recorded from
the communication test set.

Frequency Stability vs. Voltage: For hand carried, battery powered equipment; reduce primary supply

voltage to the battery operating end point which shall be specified by the manufacturer.

i Humidity Chamber i

I i Universal Radio

| EUT | Attenuator Communication Tester
DC POWER

Waltek Services (Shenzhen) Co.,Ltd.
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11.3 Test Result

Page 30 of 41

RF1 ANT
Test Frequency:1395.5MHz

Temperature Power Supply Frequency Error Frequency Error Limit
() (VDC) (Hz) (ppm) (ppm)

50 17 0.0122 100

40 1 0.0007 100

30 11 0.0079 100

20 9 0.0064 100

10 5 12 0.0086 100

0 14 0.0100 100

-10 12 0.0086 100

-20 14 0.0100 100

-30 11 0.0079 100

20 4.50 13 0.0093 100

20 5.75 14 0.0100 100

Test Frequency:1399.5MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(€) (VDC) (Hz) (Ppm) (ppm)

50 8 0.0057 100

40 17 0.0121 100

30 5 0.0036 100

20 9 0.0064 100

10 5 15 0.0107 100

0 5 0.0036 100

-10 9 0.0064 100

-20 11 0.0079 100

-30 1 0.0007 100

20 4.50 11 0.0079 100

20 5.75 12 0.0086 100
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Test Frequency:1431.5MHz

Temperature Power Supply Frequency Error Frequency Error Limit
() (VDC) (Hz) (ppm) (ppm)
50 12 0.0084 100
40 12 0.0084 100
30 5 0.0035 100
20 9 0.0063 100
10 5 14 0.0098 100

0 4 0.0028 100
-10 17 0.0119 100
-20 7 0.0049 100
-30 0 0.0000 100
20 4.50 4 0.0028 100
20 5.75 8 0.0056 100

Test Frequency:1395.4MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(©) (VDC) (Hz) (ppm) (ppm)
50 15 0.0107 100
40 17 0.0122 100
30 1 0.0007 100
20 9 0.0064 100
10 5 17 0.0122 100

0 11 0.0079 100
-10 16 0.0115 100
-20 17 0.0122 100
-30 2 0.0014 100
20 4.50 9 0.0064 100
20 5.75 2 0.0014 100
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Test Frequency:1399.6MHz

Temperature Power Supply Frequency Error Frequency Error Limit

(©) (VDC) (Hz) (ppm) (ppm)
50 12 0.0086 100
40 16 0.0114 100
30 10 0.0071 100
20 9 0.0064 100
10 5 4 0.0029 100
0 16 0.0114 100
-10 11 0.0079 100
-20 10 0.0071 100
-30 11 0.0079 100
20 4.50 6 0.0043 100
20 5.75 14 0.0100 100

Test Frequency:1431.6MHz

Temperature Power Supply Frequency Error Frequency Error Limit

(%) (vDC) (Hz) (ppm) (ppm)
50 14 0.0098 100
40 1 0.0007 100
30 2 0.0014 100
20 9 0.0063 100
10 5 2 0.0014 100
0 6 0.0042 100
-10 11 0.0077 100
-20 1 0.0007 100
-30 3 0.0021 100
20 4.50 13 0.0091 100
20 5.75 12 0.0084 100
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Test Frequency:608.66MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(©) (VDC) (Hz) (ppm) (ppm)
50 2 0.0033 100
40 11 0.0181 100
30 9 0.0148 100
20 9 0.0148 100
10 5 9 0.0148 100

0 5 0.0082 100
-10 2 0.0033 100
-20 9 0.0148 100
-30 3 0.0049 100
20 4.50 3 0.0049 100
20 5.75 17 0.0279 100

Test Frequency:611.06MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(%) (vDC) (Hz) (ppm) (ppm)
50 3 0.0049 100
40 13 0.0213 100
30 8 0.0131 100
20 9 0.0147 100
10 5 9 0.0147 100

0 5 0.0082 100
-10 11 0.0180 100
-20 17 0.0278 100
-30 12 0.0196 100
20 4.50 15 0.0245 100
20 5.75 8 0.0131 100
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Test Frequency:613.46MHz

Temperature Power Supply Frequency Error Frequency Error Limit

(©) (VDC) (Hz) (ppm) (ppm)
50 17 0.0277 100
40 15 0.0245 100
30 15 0.0245 100
20 9 0.0147 100
10 5 11 0.0179 100
0 4 0.0065 100
-10 0.0065 100
-20 0.0049 100
-30 15 0.0245 100
20 4.50 18 0.0293 100
20 5.75 5 0.0082 100
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RF2 ANT
Test Frequency:1395.5MHz

Temperature Power Supply Frequency Error Frequency Error Limit
() (VDC) (Hz) (ppm) (ppm)

50 11 0.0059 100

40 12 0.0064 100

30 -3 -0.0016 100

20 6 0.0032 100

10 5 -1 -0.0005 100

0 13 0.0069 100

-10 4 0.0021 100

-20 13 0.0069 100

-30 0 0.0000 100

20 4.50 1 0.0005 100

20 5.75 -2 -0.0011 100

Test Frequency:1399.5MHz

Temperature Power Supply Frequency Error Frequency Error Limit
() (VDC) (Hz) (ppm) (ppm)

50 2 0.0024 100

40 -2 -0.0024 100

30 0 0.0000 100

20 5 0.0060 100

10 5 1 0.0012 100

0 11 0.0131 100

-10 -2 -0.0024 100

-20 8 0.0096 100

-30 -1 -0.0012 100

20 4.50 5 0.0060 100

20 5.75 -4 -0.0048 100
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Test Frequency:1431.5MHz

Temperature Power Supply Frequency Error Frequency Error Limit
() (VDC) (Hz) (ppm) (ppm)
50 7 0.0084 100
40 17 0.0203 100
30 9 0.0108 100
20 8 0.0096 100
10 5 1 0.0012 100

0 7 0.0084 100
-10 0 0.0000 100
-20 2 0.0024 100
-30 16 0.0191 100
20 4.50 15 0.0179 100
20 5.75 0 0.0000 100

Test Frequency:1395.4MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(©) (VDC) (Hz) (ppm) (ppm)
50 6 0.0072 100
40 2 0.0024 100
30 10 0.0120 100
20 6 0.0072 100
10 5 10 0.0120 100

0 11 0.0131 100
-10 14 0.0167 100
-20 14 0.0167 100
-30 -1 -0.0012 100
20 4.50 6 0.0072 100
20 5.75 12 0.0143 100
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Test Frequency:1399.6MHz

Temperature Power Supply Frequency Error Frequency Error Limit

(©) (VDC) (Hz) (ppm) (ppm)
50 12 0.0086 100
40 16 0.0114 100
30 10 0.0071 100
20 9 0.0064 100
10 5 4 0.0029 100
0 16 0.0114 100
-10 11 0.0079 100
-20 10 0.0071 100
-30 11 0.0079 100
20 4.50 6 0.0043 100
20 5.75 14 0.0100 100

Test Frequency:1431.6MHz

Temperature Power Supply Frequency Error Frequency Error Limit

(%) (vDC) (Hz) (ppm) (ppm)
50 10 0.0053 100
40 10 0.0053 100
30 -1 -0.0005 100
20 7 0.0037 100
10 5 15 0.0080 100
0 8 0.0043 100
-10 11 0.0059 100
-20 2 0.0011 100
-30 2 0.0011 100
20 4.50 -2 -0.0011 100
20 5.75 12 0.0064 100
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Test Frequency:608.66MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(©) (VDC) (Hz) (ppm) (ppm)
50 7 0.0037 100
40 -2 -0.0011 100
30 2 0.0011 100
20 3 0.0016 100
10 5 2 0.0011 100

0 0 0.0000 100
-10 9 0.0048 100
-20 -4 -0.0021 100
-30 -1 -0.0005 100
20 4.50 10 0.0053 100
20 5.75 4 0.0021 100

Test Frequency:611.06MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(%) (vDC) (Hz) (ppm) (ppm)
50 1 0.0005 100
40 11 0.0059 100
30 -3 -0.0016 100
20 5 0.0027 100
10 5 10 0.0053 100

0 -1 -0.0005 100
-10 -1 -0.0005 100
-20 12 0.0064 100
-30 6 0.0032 100
20 4.50 8 0.0043 100
20 5.75 6 0.0032 100
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Test Frequency:613.46MHz

Temperature Power Supply Frequency Error Frequency Error Limit

(©) (VDC) (Hz) (ppm) (ppm)
50 2 0.0024 100
40 -5 -0.0060 100
30 0 0.0000 100
20 1 0.0012 100
10 5 -7 -0.0084 100
0 -4 -0.0048 100
-10 -2 -0.0024 100
-20 -6 -0.0072 100
-30 6 0.0072 100
20 4.50 8 0.0096 100
20 5.75 9 0.0108 100
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12 RF Exposure

Remark: refer to MPE test report: WTS19S09066153W002
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13 Photographs of test setup and EUT.

Note: Please refer to appendix AP70 -Photo.
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