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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The Hytera Communications Corporation Limited’s product, model number: Z1p F4 (FCC ID:
YAMZ1PF4) or the "EUT" in this report was a TETRA Terminal, which was measured approximately: 21
cm (L) x 6 cm (W) x 2.6 cm (H), rated input voltage: DC7.4V from rechargeable Li-ion battery or DC
12.0V charging from adapter.

Adapter Information:

Model: HKA01212010-XQ

Input: AC 100-240V, 50/60Hz, 0.5A
Output: DC12.0V, 1.0A

* All measurement and test data in this report was gathered from production sample serial number: 160321003
(Assigned by BACL, Shenzhen). The EUT supplied by the applicant was received on 2016-03-21.

Objective

This test report is prepared on behalf of Hytera Communications Corporation Limited in accordance with
Part 2 and Part 90 of the Federal Communication Commissions rules.

Related Submittal(s)/Grant(s)
FCC Part 15.247 DSS and DTS submissions with FCC ID: YAMZ1PF4.

Test Methodology

All tests and measurements indicated in this document were performed in accordance with the Code of
federal Regulations Title 47 Part 2, Sub-part J as well as the following individual parts:

Part 90 — Private Land Mobile Radio Service
Applicable Standards: TIA-603-D and ANSI 63.4-2014.

All emissions measurement was performed and Bay Area Compliance Laboratories Corp. (Shenzhen). The
radiated testing was performed at an antenna-to-EUT distance of 3 meters.

Measurement uncertainty with radiated emission is 5.81 dB for 30MHz-1GHz.and 4.88 dB for above
1GHz, 1.95dB for conducted measurement.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

Test Facility

The test site used by Bay Area Compliance Laboratories Corp. (Shenzhen) to collect test data is located on
the 6/F, the 3rd Phase of WanL.i Industrial Building, ShiHua Road, FuTian Free Trade Zone Shenzhen,
Guangdong, China.

Test site at Bay Area Compliance Laboratories Corp. (Shenzhen) has been fully described in reports
submitted to the Federal Communication Commission (FCC). The details of these reports have been found
to be in compliance with the requirements of Section 2.948 of the FCC Rules on October 31, 2013. The
facility also complies with the radiated and AC line conducted test site criteria set forth in ANSI C63.4-
2014.

The Federal Communications Commission has the reports on file and is listed under FCC Registration No.:
382179. The test site has been approved by the FCC for public use and is listed in the FCC Public Access
Link (PAL) database.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RDG160321003-00A

SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in a test mode which has been done in the factory.

Equipment Modifications

No modification was made to the EUT tested.

Support Equipment List and Details

Manufacturer Description Model Serial Number
/ / / /
External 1/0 Cable
Cable Description Length (m) From Port To
/ / / /
Block Diagram of Test Setup
A
LOAD
EUT %
Non-conductive Table
150 cm above Ground Plane
< | 1.5 Meter f >
Page 5 of 28
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

SUMMARY OF TEST RESULTS

FCC Rules

Description of Test Results
81.1307(b);§2.1093 RF Exposure Compliance
890.205 RF Output Power Compliance
82.1047;890.207 Modulation Characteristic Not Applicable*
§90.210& §90.221 Adjacent channel power Compliance
82.1049;890.209; Occupied Bandwidth Compliance
§2.1051;890.210 Spurious Emission at Antenna Terminal Compliance
§2.1053;890.210 Spurious Radiated Emissions Compliance
82.1055;890.213 Frequency Stability Compliance
890.214 Transient Frequency Behavior Not Applicable*

Not applicable*: Modulation Characteristic test item is not required for digital device.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

FCC §1.1307(b) & §2.1093 - RF EXPOSURE

Applicable Standard

According to FCC 81.1307(b) and 8§2.1093, protable device operates Part 90 should be subjected to
rountine environmental evaluation for RF exposure prior or equipment authorization or use.

Result: Compliance.

Please refer to SAR Report Number: RDG160321003-20A.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

FCC §90.205 - RF OUTPUT POWER

Applicable Standard
FCC 8§2.1046 and §90.205

Test Procedure
Conducted RF Output Power:

The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient
attenuation.

Spectrum Analyzer Setting:

R B/W Video B/W
100 kHz 300 kHz

Test Equipment List and Details

A . Calibration | Calibration
Manufacturer Description Model Serial Number Date Due Date
Rohde & Schwarz Signal Analyzer FSIQ26 8386001028 2015-12-11 2016-12-11
HP Agilent RF Cogsr{‘;‘(g‘t'ca“on 8920A 3325000859 | 2015-06-03 | 2016-06-02
Ducommun
technologies RF Cable RG-214 3 2015-06-15 | 2016-06-15
JFW 30dB Attenuator 50FH-F(3§0-100 170006716507 | 2015-06-12 | 2016-06-12

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Shenzhen) attests that all calibrations have
been performed in accordance to requirements, traceable to National Primary Standards and International System of
Units (SI).

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Simon Wang on 2016-04-28.
Test Mode: Transmitting

Test Result: Compliance. Please refer to following table.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RDG160321003-00A

For TMO:
Output Power Limit
Frequency | Modulation (OTELTE p
space(kHZ)
(dBm) (dBm)
450.0125 34.19 33.80-35.56
460.000 Digital 25 34.19 33.80-35.56
469.9875 34.36 33.80-35.56
For DMO:
Output Power Limit
Frequency | Modulation (ElEnel] a
space(kHZ)
(dBm) (dBm)
450.0125 34.21 33.80-35.56
460.000 Digital 25 34.25 33.80-35.56
469.9875 34.30 33.80-35.56

Note: the rated power is 3W (34.77dBm), limit is 3W*(1-20%) to 3W*(1+20%)

FCC PART 90
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RDG160321003-00A

FCC §90.210& §90.221- ADJACENT CHANNEL POWER

Applicable Standard

FCC §2.1046, §90.210& §90.221

§90.221 Adjacent channel power limits.

{a) For the frequency bands indicated below, operations using equipment desighed to operate with a 25 kHz channel
bandwidth may be authorized up to a 22 kHz bandwidth if the equipment meets the adjacent channel power (ACP) limits
below. The table specifies a value for the ACP as a function of the displacement from the channel center frequency and a

measurement bandwidth of 18 kHz.

{b)(1) Maximum adjacent power levels for frequencies in the 450-470 MHz band:

Frequency

offset Maximum ACP (dBc) for devices 1 watt and less|Maximum ACP (dBc) for devices above 1 watt
25 kHz —-55 dBc —E0 dBe
50 kHz -70 dBc —70 dBc
75 kHz -70 dBc -70 dBc

{2) In any case, no requirement in excess of =36 dBm shall apply.

Test Procedure

The RF output of the transmitter was connected to the input of the TETRA Signal Analyzer through

sufficient attenuation.

EUT TETRA Signal
Analyzer
Attenuation
Test Equipment List and Details
Manufacturer Description Model Serial Number (CRhErEmn | ]
Date Due Date
TETRA Signal
AEROFLEX Analyzer 2310 231001/173 2016-03-11 2017-03-10

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Shenzhen) attests that all calibrations have
been performed in accordance to requirements, traceable to National Primary Standards and International System of

Units (SI).

FCC PART 90
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Simon Wang on 2016-04-25.
Test Mode: Transmitting

Test Result: Compliance. Please refer to following table.

Opertional F(r:el:l(;‘l?;lecly SS;I;'I:tlie(:n Frequency offset Adjacen.t Channel Limit

Mode D) ki) (KHz) Ratio(dB) (dB)
75 76.12 70

50 73.93 70

25 61.61 -60

450.0125 25 +25 61.28 60

+50 74.06 70

+75 74.67 70

75 76.13 70

50 7427 70

25 -65.34 -60

T™O 460 25 25 64.51 260
+50 74.03 70

+75 74.69 70

75 76.95 70

50 74.38 70

25 -65.47 -60

469.9875 25 +25 265.79 )

+50 7453 70

+75 7554 70

75 76.15 70

50 74.02 70

25 61.87 -60

450.0125 25 125 61.13 60

50 74.07 70

+75 75.36 70

75 76.25 70

50 7452 70

25 -65.10 )

DMO 460 25 +25 264.45 )
+50 74.05 70

+75 74.85 70

75 76.46 70

50 7454 70

25 65.18 -60

469.9875 25 125 264,57 60

50 73.93 70

+75 75.04 70
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

Adjacent Channel Power for Frequency 450.0125 MHz (Modulation: TMO)

(ChFreq - 450012500 Mz
hannel
) Ave | 450.012500 MHz requency

TETRA Adjacent Channel Power due to Modulation

Offset Frequency Measured Pass/Fail
{Channel Number) Value

75 kHz (-3)_ -70.00 dBc -76.12 dBc PASS
-50 kHz (-2) -70.00 dBc -7393 dBc PASS
-25 kHz (-1) 6000 dBc |  -6161 dBc PASS
+25 kHz (+1) -§0.00 dBc -51.28 dBc PASS

+50 kHz (+2) | -70.00 dBc -7404 dBc PASS

+75 kHz (+3) ‘ -70.00 ﬂci -7467 dBc

age Tx Power 3419 dBm
Average Tx. Pow = 7
Standard

Adjacent Channel Power for Frequency 460 MHz (Modulation: TMO)

Hursts 1o

Average |

TETRA Admpcent Channel Power due to Modulation

Offset Frequency Measured Pass/Fail
(Channel Number) Value

-75 kHz (-3) -70.00 dBc -76.13 dBc PASS
-50 kHz (-2) -70.00 dBc -7427 dBc PASS
-25 kHz (-1) -60.00 dBc -65.34 dBc PASS
+25 kHz (+1) -60.00 dBc -6451 dBc PASS

+50 kHz (+2) -70.00 dBc -7403 dBe PASS

+75 kHz (+3) -70.00 dBc -7489 dBc PASS

Average Tx. Pawer: 3419 dBm

FCC PART 90
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RDG160321003-00A

Adjacent Channel Power for Frequency 469.9875MHz (Modulation: TMO)

(ChFrea 469387500 MHe

8 469.987500 MHz

TETRA Adjacent Channel Power due to Modulation

Offset Frequency
(Channel Number)

-75 kHz (-3)

-50 kHz (-2)

25 kHz (-1)

+25 kHz (+1)

+50 kHz (+2)

+75 kHz (+3)

-70.00 dBc

-70.00 dBc

-60.00 dBc

-60.00 dBc

-70.00 dBc

-70.00 dBc

Measured
Value

7695 dBc
§ -7430 dBc
6547 dBc
-65.79 dBc

-7453 dBc

-7554 dBc

Average Tx. Power: 3436 dBm

Pass/Fail

“hannel |
Frequency

Adjacent Channel Power for Frequency 450.0125 MHz (Modulation: DMO)

TETRA Adpcent Channel Power due to Modulation

Ofiset Frequency
(Channel Number)

75 kHz (-3)
-50 kHz (-2)
=25 kHz (-1)
+25 kHz (+1)
+50 kHz (+2)

+75 kHz (+3)

-70.00 dBc

7000 dBc

-60.00 dBc

-60.00 dBc

-70.00 dBc

-70.00 dBc

Measured
Value

-76.15 dbc

-7402 dBc

6187 dbc

-61.13 dBc

<7407 dBc

-75.36 dbc

Average Tx Pm 3421 dBm

Pass/Fai

Bursts to
Avernge

Swilching

FCC PART 90

Page 13 of 28




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

Adjacent Channel Power for Frequency 460 MHz (Modulation: DMO)

Bursts 1o
Average

TETRA Adjacent Channel Power due to Modulation

Offset Frequency Pass/Fail
(Channel Number) Value

75 kHz (-3) -70.00 dBc | -7625 dBc
-50 kHz (-2) 7000 dBc | -7452 dBc
-25 kHz (-1) 6000 dBc |  -6510 dBc
+25 kHz (+1) 6000 dBc | -445 dBc
+50 kHz (+2) 7000 dBc |  -7405 dBc

+75 kHz (+3) -7000 dBc | -7485 dBc

Average Tx.“inst: 3425 dBm

Adjacent Channel Power for Frequency 469.9875 MHz (Modulation: DMO)

‘ChFrea 4997500 MH: -
| 463.987500 MHz
o ol )

TETRA Adjacent Channel Power due to Modulation

Offset Frequency Limit Measured

(Channel Number) Value
75 kHz (-3) 7000 dBc 7646 dBc
-50 kHz (-2) -7000 dBc | -7454 dBc
25 kHz (-1) 60.00 dBc -65.18 dBc
+25 kHz (+1) -60.00 dBc -6457 dBc

+50 kHz (+2) -70.00 dBc 7383 dBc

+75 kHz (+3) 70.00 dBc -75.04 dBc

R —
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

FCC §2.1049 & §90.209 — OCCUPIED BANDWIDTH

Applicable Standard
FCC §2.1049, §90.209
90.209 Bandwidth limitations

(a) Each authorization issued to a station licensed under this part will show an emission designator
representing the class of emission authorized. The designator will be prefixed by a specified necessary
bandwidth. This number does not necessarily indicate the bandwidth occupied by the emission at any
instant. In those cases where §2.202 of this chapter does not provide a formula for the computation of
necessary bandwidth, the occupied bandwidth, as defined in part 2 of this chapter, may be used in lieu of
the necessary bandwidth.

(b) The maximum authorized single channel bandwidth of emission corresponding to the type of emission
specified in §90.207 is as follows:

(8) Unless specified elsewhere, channel spacings and bandwidths that will be authorized in the following frequency
bands are given in the following table.

StanoarD CHANNEL SPaciNG/BanDwiDTH

Frequency band (MHz) Channel spacing (kHz) Authorized bandwidth (kHz)

Below 252

25-50 20 20
72-76 20 20
150-174 758 1320/11.25/6
5162205 6.25 20/11.25/6
220222 5 4
405-5122 15.25 1320/11.25/5
B05-805/851-854 125 20
509-824/354-869 25 20
£96-901/935-940 12.5 13.6
o02-9284

529-930 25 20
149714725 125 125
32450-2483.52

Above 26002

EsOpEzraticms using equipment designed to operate with a 25 kHz channel bandwidth may be authorized up to a 22 kHz bandwidth if
the equipment meets the Adjacent Channel Power limits of §80.221.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

Test Equipment List and Details

. . Calibration Calibration
Manufacturer Description Model No. Serial No. Date Due Date
Rohde & Schwarz Signal Analyzer FS1Q26 8386001028 2015-12-11 2016-12-11
Ducommun
technologies RF Cable RG-214 3 2015-06-15 2016-06-15
JFW 30dB Attenuator 501%3-3?;0_ 170006716507 | 2015-06-12 2016-06-12

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Shenzhen) attests that all calibrations have
been performed in accordance to requirements, traceable to National Primary Standards and International System of
Units (SI).

Test Procedure

The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient
attenuation.

The resolution bandwidth of the spectrum analyzer was set at 100 Hz and the spectrum was recorded in the
frequency band +£50 kHz from the carrier frequency.

Test Data

Environmental Conditions

Temperature: 20~25C
Relative Humidity: 48~52 %
ATM Pressure: 100.0~101.0 kPa

The testing was performed by Simon Wang on 2016-04-25 and 2016-04-28.

Test Mode: Transmitting
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RDG160321003-00A

Please refer to the emission mask hereinafter table and plots.

. Channel 99% Authorize
Modulation space(kHz) Frequency(MHz) Bandwidth(kHz) Ba?]?:[V;;lth
450.0125 20.192
TMO 25 460.0000 20.192 22
469.9875 20.112
Modulation s;gnlzi?l?l-ellz) Frequency(MHz) Ban dvsv)lgdo{;l (kHZ) ]i:il::ll;{vglzt;
450.0125 20.112
DMO 25 460.0000 20.112 22
469.9875 20.032
FCC PART 90 Page 17 of 28




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RDG160321003-00A

For TMO:
99% Occupied Bandwidth 25 kHz, 450.0125 MHz
@ - REW 300 Ex Markar 1 [TL ]
« VEW 1 kEx
Eaf 3E.T d4dEm AT 15 48 - BWT 25 s
off et 305 4B
|- 30,
B - T
B o =
JMJMMWWMMW
| : k
-1 IK \\
| \
| -z ﬁ \
| -0 L rﬂ‘ﬂf Ml
Y iy
_—SD
Cantaxr 450 . 01lZ5 ME=x 5 kEx/ Epan 50 kE=
Date: 25.AFR_ 2016 00:55:01
99% Occupied Bandwidth 25 kHz, 460.0000 MHz
® “RBW 300 Hz Marker 1 [T1 ]
“VBW 1 kHz 16.46 dBm
Ref 38.7 dBm Att 15 dB “SWT 25 s 459.993750000 MHz
offfet 30[5 dB OBW 40.192307692 kHz
Temp (1 [T1 Oogw]
30 —56—tBm
449.989983974 MHz
1 RM Temp |2 [T1 OgwW]
V1 EW I dele] T 01 dBm
1 440.01017¢282 wmHz|""
at AN APA A,
i A
Lo f
| f),r \'\4\
/ \
1) |
I--40 u'm
L |LM ‘J\“{!\k‘}lm A
| -60 |
Center 460 MHz 5 kHz/ Span 50 kHz
Date: 25.APR.2016 01:03:20
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RDG160321003-00A

99% Occupied Bandwidth 25 kHz, 469.98750 MHz

®

REef EE.7 4Em At

- REW 200 E=
- VEW 1 kE=
< EWT 25 8

Hazkaz 1

|- 20

A

ﬂhq‘-z

ra

bty

Centexr 465.5ETS MEx

Date: 25.AFR.201€ 01:08:51

For DMO:

99% Occupied Bandwidth 25 kHz, 450.0125 MHz

Ref 38.7 dBm ATt

5 kEx/

15 dB

“RBW 300 Hz
“VBW 1 kHz
“SWT 25 s

Marke

Span 50 kEx

ri [T

1

16.16
450.012900641

dBm
MHz

Offset 30/5 dB

oBwW 4
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Date: 25.APR.2016 00:59:59

5 kHz/

Span 50 kHz
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

99% Occupied Bandwidth 25 kHz, 460.0000 MHz

® “RBW 300 Hz Marker 1 [T1 ]
“VBW 1 kHz 15.82 dBm

Ref 38.7 dBm Att 15 dB *SWT 25 s 459.993910256 MHz

Offset 30J5 dB OBW 40.112179487 kHz
Temp (1 [T1 Oogw]
30 —
499.990064103 MHz
1 RVES Temp |2 [T1 oBw]
M=l -20 T ~53 dBm

T 460.010176282 MHz

LvVL

i
WWWWMMF! W’wwww

Center 460 MHz 5 kHz/ Span 50 kHz

Date: 25.APR.2016 01:05:25

99% Occupied Bandwidth 25 kHz, 469.98750 MHz

<« REW 200 E=x Hazkez 1 [TL ]
-VEW 1 kEx 6.7 4Bm

REef EE.7 4Em ATt 15 A48 < EWT 25 8

T
]
o

i ﬁ “N,wk|

Centexr 465.5ETS MEx 5 kEx/ Span 50 kE=x

Date: 25.AFR.201€ 01:10:52
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

FCC §2.1051 & §90.210 - SPURIOUS EMISSIONS AT ANTENNA
TERMINALS

Applicable Standard

On any frequency removed from the assigned frequency by more than 75 kHz, the attenuation of any
emission must be at least 43 + 10 log (Pwatts) dB.

Test Equipment List and Details

Manufacturer Description Model No. Serial No. Calg’:feﬁon CSEZI;;‘:;“
Rohde & Schwarz Signal Analyzer FSIQ26 8386001028 | 2015-12-11 | 2016-12-11
Ducommun technologies RF Cable RG-214 3 2015-06-15 | 2016-06-15
WEINSCHEL 10dB Attenuator 5324 AU0709 2015-06-18 | 2016-06-18

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Shenzhen) attests that all calibrations have
been performed in accordance to requirements, traceable to National Primary Standards and International System of
Units (SI).
Test Procedure
The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation. The
resolution bandwidth of the spectrum analyzer was set at 100 kHz for below 1GHz, and 1MHz for above
1GHz. sufficient scans were taken to show any out of band emissions up to 10" harmonic.

Test Data

Environmental Conditions

Temperature: 21 C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Simon Wang on 2016-04-25.
Test Mode: Transmitting

Please refer to the following plots.
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For TMO:

30 MHz — 1 GHz, Spacing Channel 25 kHz, 460.0000 MHz

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -51.47 dBm

Ref O dBm *Att 20 dB SWT 100 ms 920.721153846 MHz

0 Offgset 11 (dB
L{IMIT CHECK FAIL

| s LIiNE E FAIIL Limit:-13dBm

<[~
m|o

vV

/
Fund.test with  }-so 1
notch filter [f,/'”W“*M

~-80

~-90

-100

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 25.APR.2016 23:12:39

1 GHz - 8 GHz, Spacing Channel 25 kHz, 460.0000 MHz

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -63.06 dBm

Ref 0O dBm “Att 5 dB SWT 90 ms 7.775641026 GHz

0 Offget 11 (dB
LJIMIT CHECK PAYS

F-10 Limit:-13dBm
M= |, .
F-30
-40
=50
3DB
-60:

~-80

~-90

-100

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 25.APR.2016 23:15:58
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

For DMO:
30 MHz — 1 GHz, Spacing Channel 25 kHz, 460.0000 MHz
® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -51.50 dBm
Ref 0O dBm *Att 20 dB SWT 100 ms 920.721153846 MHz

0 Offgset 11 (dB
L{IMIT CHECK FAIL

t-10 — — Limit:-13dBm
1 PK
[E20 LvL

F-30 g

,»fffffff””’::ji”’/
Fund.test with f'w/ \u\ o
notch filter ST TR PV K T A

~-80

~-90

-100

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 25.APR.2016 23:13:57

1 GHz - 8 GHz, Spacing Channel 25 kHz, 460.0000 MHz

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -62.18 dBm

Ref 0O dBm “Att 5 dB SWT 90 ms 7.775641026 GHz

0 Offget 11 (dB
LJIMIT CHECK PAYS

F-10 Limit:-13dBm

=y
T
=

L ezo

~-30

F-40

~-50

~-60

Lnapgeind

~-80

~-90

-100

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 25.APR.2016 23:17:30
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RDG160321003-00A

FCC §2.1053 & §90.210 - RADIATED SPURIOUS EMISSIONS

Applicable Standard
FCC §2.1053 and §90.210

Test Equipment List and Details

.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
Rohde & Schwarz EMI Test Receiver ESCI 101120 2015-12-15 | 2016-112-14
HP Amplifier HP8447E 1937A01046 | 2015-05-06 | 2016-05-05
Sunol Sciences Bi-log Antenna JB1 A040904-2 2014-12-07 | 2017-12-06
Rohde & Schwarz Signal Analyzer FSI1Q26 8386001028 2015-12-11 | 2016-12-11
Sunol Sciences Horn Antenna DRH-118 A052604 2014-12-29 2017-12-28
HP Synthesized Sweeper HP 8341B 2624A00116 2015-07-02 | 2016-07-01
Mini Amplifier ZVA-183-S+ 5969001149 2016-04-23 | 2017-04-23
A.H. System Horn Antenna SAS-200/571 135 2015-08-18 | 2018-08-17
Ducommun UFA210A-1- MFR64369
technologies RF Cable 4724-30050U | 223410-001 | 2015-06-15 | 2016-06-15
Ducommun
technologies RF Cable 104PEA 218124002 2015-06-15 | 2016-06-15
Ducommun
technologies RF Cable RG-214 1 2015-06-15 | 2016-06-15
Ducommun
technologies RF Cable RG-214 2 2015-06-15 | 2016-06-15
COM POWER Dipole Antenna AD-100 041000 2015-08-18 | 2016-08-18

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Shenzhen) attests that all calibrations have
been performed in accordance to requirements, traceable to National Primary Standards and International System of
Units (SI).

Test Procedure

The transmitter was placed on a wooden turntable, and it was transmitting into a non-radiating load, which
was also placed on the turntable.

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 teeth harmonic of the fundamental frequency was investigated.

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 1g (TXpwr in Watts/0.001)-the absolute level
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RDG160321003-00A

Spurious attenuation limit in dB =50+10 Log;, (power out in Watts) for EUT with a 12.5 kHz channel

bandwidth.

Spurious attenuation limit in dB =55+10 Log,, (power out in Watts) for EUT with a 6.25 kHz channel

bandwidth.

Test Data

Environmental Conditions

Temperature: 24°C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Simon Wang on 2016-04-27.

Test Mode: Transmitting
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RDG160321003-00A

TX:
Freauency | Resher | tabie (P At
D @By | g Hoeht | iy | Level | Loss | Gain | @sm) | CEK | VA
(@Bm) | @B) | (B)
TMO 460.0 MHz
920 2021 | 11 | 23 | W | 727 ] ov0 0 7340 | -13.00 | 60.40
920 2493 | 161 | 19 | v | 721 | 070 0 7280 | -13.00 | 59.80
1380 | 4385 | 358 | 22 | H | 658 | 120 | 640 | -60.60 | -13.00 | 47.60
1380 | 4349 | 358 | 12 | V | 662 | 120 | 640 | -61.00 | -13.00 | 4800
TMO 460.0 MHz
920 2424 | 110 | 17 | H | -728 | 070 0 7350 | -13.00 | 60.50
920 2497 | 103 | 16 | v | -720 | 070 0 7270 | -13.00 | 59.70
1380 | 4434 | 117 | 20 | H | 647 | 120 | 640 | -59.50 | -13.00 | 4650
1380 | 4339 | 270 | 20 | VvV | 678 | 120 | 640 | -6260 | -13.00 | 49.60
Note:

Absolute Level = SG Level - Cable loss + Antenna Gain
Margin = Limit- Absolute Level
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RDG160321003-00A

FCC §2.1055 & §90.213- FREQUENCY STABILITY

Applicable Standard
FCC 8§2.1055 and §90.213

Test Equipment List and Details

o e . Calibration | Calibration

Manufacturer Description Model No. Serial No. Date Due Date
Hewlett-Packard Frequency Counter 5343A 2232A00827 | 2013-05-09 2016-05-08

Temperature &
ESPEC Humidity Chamber EL-10KA 09107726 2015-11-01 2016-10-31
Ducommun
technologies RF Cable RG-214 3 2015-06-15 2016-06-15
JFW 30dB Attenuator 50FH-£§0-100 170006716507 | 2015-06-12 2016-06-12
Long Wei DC Power Supply TPR-6420D 398363 NCR NCR

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Shenzhen) attests that all calibrations have
been performed in accordance to requirements, traceable to National Primary Standards and International System of
Units (SI).

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 a frequency counter 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
counter.

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Simon Wang on 2016-04-28.

Test Mode: Transmitting
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For TMO:
Reference Frequency: 460 MHz, Limit: 5 ppm, 25 kHz
Test Environment Frequency Measure with Time Elapsed
Teml()g;lture Powe{VSupplied II?V: ::::;i‘; Frequency Error
) (MHz) (ppm)
Frequency Stability versus Input Temperature
50 7.4 460.000049 0.11
40 7.4 460.000047 0.10
30 7.4 460.000056 0.12
20 7.4 460.000050 0.11
10 7.4 460.000058 0.13
0 7.4 460.000049 0.11
-10 7.4 460.000055 0.12
-20 7.4 460.000052 0.11
-30 7.4 460.000051 0.11
Frequency Stability versus Input Voltage
20 6.3 460.000051 0.11
For DMO:
Reference Frequency: 460.0125 MHz, Limit: 5 ppm, 25 kHz
Test Environment Frequency Measure with Time Elapsed
Tem%eg;nture Powe{VSupplied g: ::?::);ecc;’ Frequency Error
pC) (MHZ) (ppm)
Frequency Stability versus Input Temperature
50 7.4 460.000052 0.11
40 7.4 460.000055 0.12
30 7.4 460.000058 0.13
20 7.4 460.000046 0.10
10 7.4 460.000056 0.12
0 7.4 460.000045 0.10
-10 7.4 460.000057 0.12
-20 7.4 460.000054 0.12
-30 7.4 460.000056 0.12
Frequency Stability versus Input Voltage
20 6.3 460.000054 0.12

wkxk* END OF REPORT *#**%**
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