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4 Test Summary

Test Item FCC Section Result
Antenna requirement §15.317, § 15.203 PASS
AC power line conducted emission § 15.315, § 15.207(a) N/A*
Emission bandwidth § 15.323(a) PASS
Peak transmit power § 15.319(c)&(e) PASS
Power spectral density § 15.319(d) PASS
In-band and out-of-band emission § 15.323(d) PASS
Carrier frequency stability § 15.323(f) PASS
Frame repetition stability, period and jitter § 15.323(e) PASS
Automatically discontinue transmission § 15.319(f) PASS
Radiated spurious emission 8 15.319(9), N/A*
§ 15.209(a)
Specific requirements for devices
Operating in the 1920-1930MHz sub- § 15.323(c) PASS
band.
Remark:

N/A*: Not required if Conducted Out-of-Band Emissions test is passed.

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF
1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,

Shenzhen, China 518102

Telephone: +86 (0) 755 2311 8282 Fax: +86 (0) 755 2311 6366 Page 5 of 49
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5 General Information

5.1 Client Information

Applicant:

LogicMark LLC

Address of Applicant:

10106 Bluegrass Pkwy, Louisville KY, 40299

Manufacturer:

APEX Global Electronics CO. Limited

Address of Manufacturer:

Unit M, 17/F, Block 2, Kin Ho Industrial Building, 14-24 Au Pui
Wan Street, Fo Tan, N.T. Hong Kong

5.2 General Description of E.U.T.

Product Name:

Guardian Alert 911

Model No.:

30911, 30511

Power supply:

Rechargeable Li-ion Battery DC3.7V-350mAh

Hardware Version:

VERO2

Software Version:

Ver 0.11

Remark:

Model No.: 30911, 30511 were identical inside, the electrical
circuit design, layout, components used and internal wiring, with
only difference in model name.

Technical Parameter:

Frequency Range:

1921.536 MHz~1928.448 MHz

Number of channels: 5

Maximum Output Power: 83.75mW(Peak)
Modulation: GFSK

Antenna Type: Internal
Antenna Gain: 0 dBi

Channel List

UPCS Channel Frequency(MHz)

Upper Band Edge 1930

O(Highest) 1928.448

1926.720

2(Middle) 1924.992

1923.264

4(Lowest) 1921.536
Lower Band Edge 1920

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

Project No.: CCIS150900726RF

1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,

Shenzhen, China 518102

Telephone: +86 (0) 755 2311 8282 Fax: +86 (0) 755 2311 6366

Page 6 of 49




Report No: CCIS15090072601

5.3 Related Submittal(s) / Grant (s)

The EUT is a portable device and is designed to be held to ear or worn in a belt clip when used. A
test reports with the measured SAR values for both configurations are submitted with the application.

5.4 Test Methodology

Methods of Measurement of Radio-Noise Emissions from Low Voltage
Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz
American National Standard Methods of Measurement of the

ANSI 63.17: 2013 Electromagnetic and Operational Compatibility of Unlicensed Personal
Communications Services (UPCS) Devices

ANSI| C63.4: 2009

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

@® FCC - Registration No.: 817957

Shenzhen Zhongjian Nanfang Testing 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 out files. Registration 817957, February 27, 2012.

@® IC - Registration No.: 10106A-1

The 3m Semi-anechoic chamber of Shenzhen Zhongjian Nanfang Testing Co., Ltd. has been
Registered by Certification and Engineering Bureau of Industry Canada for radio equipment testing
with Registration No.: 10106A-1.

@® CNAS - Registration No.: CNAS L6048

Shenzhen Zhongjian Nanfang Testing Co., Ltd. is accredited to ISO/IEC 17025 :2005 General
Requirements for the Competence of Testing and Calibration laboratories for the competence of
testing.The Registration No. is CNAS L6048.

5.6 Laboratory Location

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

Address: No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China

Tel: +86-755-23118282

Fax: +86-755-23116366

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF
1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,

Shenzhen, China 518102
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5.7 Test Instruments list

. Cal. Date Cal. Due date
Item Test Equipment Manufacturer Model No. Inventory No. (mm-dd-yy) (mm-dd-yy)
Loop antenna i
1 Laplace instrument RF300 EMCO0701 04-01-2015 03-31-2016
(9kHz-30MHz)
, | BiConilogAntenna | SCHWARZBECK VULBO163 | CCIS0005 | 03-28-2015 | 03-28-2016
(30MHz-1GHz) MESS-ELEKTRONIK ad e
Horn Antenna SCHWARZBECK
3 (1-18GH2) MESS-ELEKTRONIK BBHA9120D CCIS0006 03-28-2015 03-28-2016
Horn Antenna
4 ETS-LINDGREN 3160 GTS217 04-01-2015 03-31-2016
(18-26.5GHz)
Pre-amplifier
5 HP 8447D CCIS0003 04-01-2015 03-31-2016
(10kHz-1.3GHz)
Pre-amplifier i irecti
6 P Compliance Direction | pap 1518 | coIS0011 | 04-01-2015 | 03-31-2016
(1GHz-18GHz) Systems Inc.
Pre-amplifier AFS33-18002
7 Rohde & Schwarz GTS218 04-01-2015 03-31-2016
(18-26GHz) 650-30-8P-44
Signal Analyzer
8 Rohde & Schwarz FSIQ3 CCIS0088 04-08-2015 04-08-2016
(10Hz-3.5GHz)
EMI Test Receiver
9 Rohde & Schwarz ESCI CCIS0002 03-28-2015 03-28-2016
(9kHz-3GHz)
Spectrum Analyzer
10 Rohde & Schwarz FSP30 CCIS0023 03-28-2015 03-28-2016
(9kHz-30GHz)
11 Power Meter Agilent E4418B GB42421076 | 04-15-2015 04-14-2016
12 Power Sensor HP 8481A US37293152 04-15-2015 04-14-2016
13 Signal Generator Aero flex IFR3413 341006/286 04-15-2015 04-14-2016
14 Signal Generator Aero flex IFR2026Q 112282/081 05-10-2015 050-09-2016
15 |Vector Signal Generator Agilent E4438C MY45093111 | 05-10-2015 050-09-2016
Digital Radio
16 communication Rohde & Schwarz CMD60 CCIS0149 04-08-2015 04-08-2016

Tester

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,
Shenzhen, China 518102
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6 TEST CONFIGURATION AND CONDITIONS

6.1 EUT Configuration
The EUT is DECT portable part (PP), and is designed to operate together with a DECT fixed part (FP). In
order to meet the testing requirements, the EUT was set to the test mode (TBR6 mode).

6.2 Configuration of Tested System
(A) RF Output Power, Power spectral density, Occupied Bandwidth, Conducted spurious emissions etc.
conducted method items test setup

Companion
Device
Splitter/Combiner
EUT
Spectrum
— Analyzer
6dB ATT
(B) Radiated emission test setup, Frequency below 1000MHz
] I T
Tummble\ EUT i I to 4k
N —
Spectrum I
0.8m ]
Analyzer v
I - [———|
Ground Plane ; Coaxial C'ab;e

(C) Radiated Emission test setup Frequency over 1 GHz

A : Pre Amp.

Turmtable
EUT

Spectrum

Analyzer

08m | Imto 4m |:| \
e —

Ground Plane Coaxial Cable

(D) AC Power line conducted emissions test setup

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF

1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,

Shenzhen, China 518102
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Reference Plane

LISN LISN
40cm 80cm
AUX ﬁm AC power
Equipment E.U.T
EMI
Receiver
Test table/Insulation plane

Remark

EU T Eguipiment Uinder Test
LIS [ e impedance Stabilzation Network
Test table height=0 8m

(E) Monitor test setup

Multichannel
Interferance
Generator

Shielded Enclosure

Spectrum
Analyzer

<
H Acp Agur
H Companion
! | Bavies fpok}— Ut
; Shielded

Multiport
Combinerisplitter
Network

Shielded Enclosure

Coanial
mremmemsnenean Cable
6.3 Test Environments
Condition Minimum value Maximum value
Barometric pressure 86 kPa 106 kPa
Temperature 15°C 30°C
Relative Humidity 25 % 75 %
Power supply range +5% of rated voltages
. + o + o .
Normal Test Condition ! Tempergture 15°C o +307°C;
2. Voltage is AC 120V
. 3.  Temperatures: -20°C to +55°C.
Ext Test Condit
xtreme festL-onditions 4. Voltages: AC 102V to AC138V.

6.4 Description of test modes

Test mode

Detail description of the test mode

TX mode

Keep the EUT in continuously transmitting mode

6.5 Test uncertainty

Test items

Uncertainty

AC power line conducted emission +3.28 dB

Conducted method ite

ms +0.96dB

Radiated method items +4.88 dB

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

1st Floor, Block No.2, Laodong Industrial Zone,

Shenzhen, China 518102

Project No.: CCIS150900726RF
Xixiang Road Bao’an District,

Telephone: +86 (0) 755 2311 8282 Fax: +86 (0) 755 2311 6366 Page 10 of 49



Report No: CCIS15090072601

7 Test results and Measurement Data
7.1 Antenna Requirement

7.1.1 Standard Applicable
According to FCC part 15.203

7.1.2 Requirement

According to FCC § 15.203, an intentional radiator shall be designed to ensure that no antenna other than
that furnished by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this Section. The manufacturer may design the unit so that a
broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited.

7.1.3 Description of Antenna Construction

The antenna of EUT is an integral antenna which permanently attached, and the best case gain of the
antenna is 0dBi. Details please refer to section 9.

7.1.4 Result
Meet the requirements.

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF
1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,

Shenzhen, China 518102

Telephone: +86 (0) 755 2311 8282 Fax: +86 (0) 755 2311 6366 Page 11 of 49



Report No: CCIS15090072601

7.2 Emission Bandwidth

7.2.1 Standard Applicable
According to FCC part 15.323(a)

7.2.2 Test Procedure
According to ANSI 63.17 2013 clause 6.1.3

7.2.3 Limits
The 26 dB Bandwidth B shall be larger than 50 kHz and less than 2.5 MHz

7.2.4 Results
Meet the requirements

7.2.5 Measurement Data

Test CH Emission Bandwidth (MHz) Limit Result
Lowest 1.47
Middle 1.46 50 kHz <EB<2.5 MHz Pass
Highest 1.47
Test plot as follows:
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF

1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,
Shenzhen, China 518102
Telephone: +86 (0) 755 2311 8282 Fax: +86 (0) 755 2311 6366
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26 dB Emission Bandwidth
Lowest channel

«RBW 30 kHz delta 1 [T1 ]
«VBW 100 kHz 1.58 dB

Ref 30 dBm #Att 30 dB SWT 5 ms 1.470000000 MHz
30 offfet 10[aB k
dB
|-20 - 1 cuz |
D1 18.12 dB Y - - -
L PX / \’\ 8 4 dBm
=3 |, N\ I\ _
7 [V PVIA
-0 /‘\A
- 1
D . 8B 6B
|-10 h \

A B NS

Center 1.921536 GHz 300 kHz/ Span 3 MHz

NDate: 19 SEP 20158 12:02:09

Middle Channel

*RBW 30 kHz belta 1 [T 1
*VBW 100 kHz -0.05 dB

Ref 30 dBm *Att 30 dB SWT 5 ms .464000000 MHz
30 Offfet 10]|dB Marker| 1 [T1
dB
2o 2 1 024266 ¢ n
1 18.1 dB Yy
Marke T

/\,fw VVIHEY |

B M

TV YIVV x\
A -

|--s0

L-c0

-70

Center 1.924992 GHz 300 kHz/ Span 3 MHz

NDate: 19.SEP.2015 12:05:18

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No
1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,

Shenzhen, China 518102

Telephone: +86 (0) 755 2311 8282 Fax: +86 (0) 755 2311 6366
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Highest Channel

«RBW 30 kHz belta 1 [T 1

«VBW 100 kHz -1.65 dB

Ref 30 dBm *Att 30 dB SWT 5 ms .470000000 MHz
30 Oofffpet 10][dB Marko T
dB
| oo 2 1lo27722b00 cu- |IER
1 18. B
Marker| 2 L1
1 AW B
STV PVIAL T T
-0
SR A T
--10
/“ \
| .o M J /“A/\/‘[\

N \/\\

-70

Center 1.928448 GHz

300 kHz/ Span 3 MHz

NDate: 19.SEP.2015 12:09:51

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,

Shenzhen, China 518102

Telephone: +86 (0) 755 2311 8282 Fax: +86 (0) 755 2311 6366

Project No.: CCIS150900726RF
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7.3 Peak transmit power

7.3.1 Standard Applicable

According to FCC part 15.319(c) (e)

7.3.2 Test Procedure

According to ANSI 63.17 2013 clause 6.1.2

7.3.3 Limits

Conducted: 100 yW x SQRT (B) where B is the measured Emission Bandwidth in Hz

FCC 15.319(c)(e): 20.84 dBm (121.24 mW)

The antenna gain is below 3 dBi, no reduction in transmit power is necessary.

7.3.4 Results
Meet the requirements

7.3.5 Measurement Data

Test CH Peak transmit power (dBm) Limit(dBm) Result
Lowest 19.23
Middle 19.20 20.84 Pass
Highest 19.20

Test plot as follows:

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,

Shenzhen, China 518102

Telephone: +86 (0) 755 2311 8282 Fax: +86 (0) 755 2311 6366

Project No.: CCIS150900726RF
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Lowest Channel

RBW 3 MHz Marker [
*VBW 10 MHz

Ref 30 dBm «+Att 30 dB SWT 500 us 3.000000 pn

30 ofdfet 10[dB POWER [[T1]

8llso dBm
1
20 =

VL

=

|-10

|--20

3DB

|--30 ac

|--s0

|--60

T
-70

Center 1.921536 GHz 50 us/

NDate: 19.SEP.2015 11:47:09

Middle channel

RBW 3 MHz Markex -
*VBW 10 MHz 19.20 dBm
3.000000 ps

Ref 30 dBm *Att 30 dB SWT 500 ns

30 offfet 10|dB POWER | T1)

RMS 18fle7 dBm

1
20 =

i o

LVL

|-10

|20

3pB

|-30 ac

A AN A

|40

|--50

-0

o
=70

Center 1.924992 GHz 50 nus/

NAate: 19 . SEP._2015 114550

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No
1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,

Shenzhen, China 518102
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Highest channel

RBW 3 MHz Marker [
*VBW 10 MHz

Ref 30 dBm *Att 30 dB SWT 500 us 3.000000 1
30 offlfet 10|dB POWE (T1]
2o , =
" .
R dfp
--10
--20.
--30. AC
L--40 Vh’“ \nd
--50.
- 60
-70 :
Center 1.928448 GHz 50 ps/
Nate: T9.SFEP.2015 11:44-41
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF

1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,

Shenzhen, China 518102
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7.4 Power spectral density

7.4.1 Standard Applicable
According to FCC part 15.319(d)

7.4.2 Test Procedure
According to ANSI 63.17 2013 clause 6.1.5

7.4.3 Limits

The Power Spectral Density shall be less than 3 mW (4.77 dBm) when averaged over at least 100
sweeps.

7.4.4 Results
Meet the requirements

7.4.5 Measurement Data

Test CH Power spectral density (dBm) Limit(dBm) Result
Lowest 0.36

Middle -0.61 4.77 Pass
Highest 0.13

Test plot as follows:

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF
1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,

Shenzhen, China 518102
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®

G
<
afwn

Lowest channel

RBW 3 kHz Marker [T 1
*VBW 10 kHz 0.36 dBm
Ref 20 dBm +Att 20 dB SWT 1.6 ms 536.700000 ps
20 Oofffet 10][dB OWE EEE]
15 dBm
Lo =
seL
0. dBm ¥ RG
\ VL
--10 \
p2 -pho d[/
--30 \
10 /r, \
3pB
--40 Ac
|--50 /
-60 / \
L 70 / \
T2
1
| -s0 | S~

Center 1.921206 GHz

160 ps/

NDate: 19.SEP.2015 12:59:22
Middle channel
® RBW 3 kHz Marker [T 1
*VBW 10 kHz -0.61 dBm
Ref 20 dBm *Att 20 dB SWT 1.6 ms 523.900000 ps
20 Offget 10|dB VER [[T1]
HM -4 0 1Bm
10 B
2 : e
4
L--10
L--20
--30.
/ \ ;:E
--50 /
--60 / \
|L-70 / —+ \
| oo i | S
Center 1.924662 GHz 160 nus/
Nate: 1T9.SFP.20151 12:53:29
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®

Highest channel

RBW 3 kHz Marker
*VBW 10 kHz 0.13 dBm

Ref 20 dBm «Att 20 dB SWT 1.6 ms 523.900000 ps
20 Offfet 10]dB T T
RM 1Bm
L10 =
sGL
013 grp x Re
/ VL
--10
D po.87 db
|-30
10 op
3pB
L-40 Ac
|-s0 /
L-60 / \
- / \
T2
1
-80 l
Center 1.928124 GHz 160 ps/
Nate: T9.SFP.2015 12:27:04
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7.5 In-band and Out-of-band emissions

7.5.1 Standard Applicable
According to FCC part 15.323(d)

7.5.2 Test Procedure
According to ANSI 63.17 2013 clause 6.1.6

7.5.3 Limits
In-Band Emissions:
B < f< 2B: at least 30 dB below max. permitted peak power
2B < f< 3B: at least 50 dB below max. permitted peak power
3B < f< UPCS Band Edge: at least 60 dB below max. permitted peak power
Out-of-Band Emissions:
f<1.25MHz outside UPCS band: < -9.5dBm
1.25MHz < f < 2.5MHz outside UPCS band: < -29.5 dBm
f=2.5MHz outside UPCS band: < -39.5 dBm

7.5.4 Test Result
Meet the requirements

7.5.5 Measurement Data
See plots as below

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF

1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,
Shenzhen, China 518102
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In-band emissions
Lowest channel

*RBW 30 kHz Marker 1 [T1
«VBW 100 kHz 18.21 dBm

Ref 25 dBm +Att 30 dB SWT 15 ms .921216000 GHz

|20

iy -
= M\M

| DG Mr‘ HIl

e 1 W
s ...,.»«M L\‘%W i

Center 1.921536 GHz 1 MHz/ Span 10 MHz

Date: 10 SEP 2015 14:05:21

Middle channel

*RBW 30 kHz Marker [T 1
*VBW 100 kHz 8.23 dBm

Ref 25 dBm +Att 30 dB SWT 15 ms .924672000 GHz

offfet 10|dB
20

f\ -
M“\J\M

o

R
|

u \ 8
el Ny

-0

|-70

Center 1.924992 GHz 1 MHz/ Span 10 MHz

Nate: 19.SFP.2015 13:51:29
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Highest channel

«RBW 30 kHz Marker [T 1
*VBW 100 kHz 18.1 dBm

Ref 25 dBm +Att 30 dB SWT 15 ms .928128000 GHz

offfet 10|dB
20

iy =
I %

o

L-10

)
4y

B UMIJ \)‘.'“
WM m,LAMJMM[N W il

-60

|--70

Center 1.928448 GHz 1 MHz/ Span 10 MHz

Nate: T9.SFP.2015 13:37:04

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF
1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,
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Out-of-band emissions

Lowest channel

oftdet 10 dp
L-10
L 20 =
--30
_sPULIN
Lve
L-s0
)
=1
--80
seuEm | o0 .
Start 30 MHz 189 MHz/ Stop 1.92 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
30.000 M 1.918 G 30.00 k 1.853325 G -67.66 -28.16
1.918 G 1.919 G 30.00 k 1.918592 G -51.08 -21.58
1.919 G 1.920 G 30.00 k 1.919480 G -49.85 -40.35

NDate: 19 SEP 2015 15:27:40

30MHz-1915MHz

®

Ref 0 dBm

Offdet 10 dp
10 R
20 =
L-30
SPULT]J
AXH =
o o _‘A‘MW LvL
Y TPV YWINIV S T WORTR L AVTN Y
L-70
L-s0
sevEm | o0 -
Start 1.915 GHz 500 kHz/ Stop 1.92 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [daB]
1.915 6 1.918 G 30.00 k 1.917323 G -55.28 -15.78
1.918 G 1.919 G 30.00 k 1.918613 G -49.24 -19.74
1.919 G 1.920 G 30.00 k 1.919923 & -38.05 -28.55

Nate: T9.SFP.2015 15:2A:4R8

1915MHz-1920MHz

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF
1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,
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Ref 0 dBm

offdet 10 dp

L20 =
|--30
_sjuLIN
axH [l Sk
LvL
-50

[yt b n " A A
WA AL 'M
o e <o b

L-70
L -50
spuEM | o0 3pB
Start 1.93 GHz 500 kHz/ Stop 1.935 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
1.930 G 1.931 G 30.00 k 1.930921 G -57.29 -47.79
1.931 G 1.933 G 30.00 k 1.931499 G -56.52 -27.02
1.933 G 1.935 G 30.00 k 1.932890 G -61.18 -21.68

Nate: T9.SFP.2015 15:28:47%

1930MHz-1935MHz

®

Ref 0 dBm

offdet 10 dp
L -10

20 =

-30
SPULTI]
o

=

--50 JaN

]
oo

-s0

sPUEM | o0 ape

start 1.935 GHz 1.8065 GHz/ Stop 20 GHz
Start stop RBW Freq PwrAbs ALimit

[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
1.935 G 20.000 G 30.00 k 13.677250 G -47.17 -7.67

Nate: T9.SFP.2015 15:30:40

1935MHz-20GHz

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF
1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,

Shenzhen, China 518102

Telephone: +86 (0) 755 2311 8282 Fax: +86 (0) 755 2311 6366 Page 25 of 49



c c I s Report No: CCIS15090072601

Middle channel

Ref 0 dBm

Offdet 10 dp
10 WP 13
20 =
L-30
_SPULT_
AXH
|50 v
- 60
O A
L-s0
seumm | o0 .
Start 30 MHz 188.5 MHz/ Stop 1.915 GHz
Start stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
30.000 M 1.915 G 30.00 k 963.075000 M -65.75 -26.25

Nate: T9.SFP.2015 15:35:1R

30MHz-1915MHz

offdet 10 dp
L-10
L 20 =
30
_sPULIN
-50. LVL
_ o | N
ARSI eSS T 7 s w
L0
|50
seuEm | o0 ETY
Start 1.915 GHz 500 kHz/ Stop 1.92 GHz
start stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
1.915 G 1.918 G 30.00 k 1.916583 & -58.15 -18.65
1.918 G 1.919 G 30.00 k 1.917969 G -56.41 -26.91
1.919 G 1.920 G 30.00 k 1.919628 & -56.98 -47.48

NDAate: 19 . SFEP 2015 15:34:52

1915MHz-1920MHz

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF
1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,
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Date:

=
=

SPUEM

Date

®

=

SPUEM

1T9.8FRP.201

5 15:33:16

1935MHz-20GHz

Ref 0 dBm
offdet 10 dp
20 [ 2]
L-30
_sfuLin
L-40
L-s0 v
Mg A~ AV STwEW s e S Y
JuAVWwwwhAa¢m¢”L0kAArvwvvv—4jﬂ~f¢\4N'JJ’bﬁn4W
L-70
L-80
-90 3pB
Sstart 1.93 GHz 500 kHz/ Stop 1.935 GHz
Start Stop RBW Fregq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
1.930 G 1.931 G 30.00 k 1.930722 G -58.28 -48.78
1.931 6 1.933 G 30.00 k 1.932186 G -57.79 -28.29
1.933 G 1.935 G 30.00 k 1.934695 G -61.68 -22.18
: 19.SFP.2015 15:34:22
Ref 0 dBm
Offdet 10 dp
L-10
20 =
L-30
SPULI]
L-40
|-s0 ~ LVL
L-60 4 J
L-s0
L-9s0 EP
Sstart 1.935 GHz 1.8065 GHz/ Stop 20 GHz
Start Stop RBW Fregq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [daB]
1.935 G 20.000 G 30.00 k 13.641120 G -47.23 -7.73
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1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,
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Highest channel

Ref 0 dBm
offdet 10 dp
L-10
20 [ 2]
L-30
_SPULT_
AXH
L-s0 LVL
- 60
TR
L-80
seuEm | o0 -
Start 30 MHz 188.5 MHz/ Stop 1.915 GHz
Start Stop RBW Fregq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
30.000 M 1.915 G 30.00 k 1.860335 G -67.75 -28.25
Nate: T9.SFP.2015 15:36:14
Ref 0 dBm
offdet 10 dp
L-10
L 20 =
L-30
_sPULIN
--50 LVL
~6, . A
S S s Sk AP AT Laaani oy o=
L-70
L-s0
seusM | o, 3pB
Start 1.915 GHz 500 kHz/ Stop 1.92 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
1.915 & 1.918 G 30.00 k 1.915513 G -57.25 -17.75
1.918 G 1.919 G 30.00 k 1.918244 G -57.73 -28.23
1.919 ¢ 1.920 6 30.00 k 1.919624 G -58.97 -49.47
Nate: 1T9.SFP.20151 15:3A:4R

1915MHz-1920MHz
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Ref 0 dBm
offdet 10 dp
20 [ 2]
|-30
_sfuLin
axs [l
M LVL
I P AR A,
- 60 M
e~ ao—An] A ]
L-70
|--s0
seuem | o0 -
Sstart 1.93 GHz 500 kHz/ Stop 1.935 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
1.930 G 1.931 G 30.00 k 1.930181 G -38.86 -29.36
1.931 6 1.933 G 30.00 k 1.931565 G -49.59 -20.09
1.933 G 1.935 G 30.00 k 1.934932 G -60.91 -21.41
Nate: 1T9.SFP.2015 15:3R8:34
Ref 0 dBm
offdet 10 dp
L-10
20 =
|-30
SPULT]J
axx [l Skl
--50 JaN v
--60 J
|--s0
seuem | o0 .
Sstart 1.935 GHz 1.8065 GHz/ Stop 20 GHz
start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
1.935 G 20.000 G 30.00 k 13.641120 G -47.07 -7.57
Nate: 19.SFP.2015 15:40:4%

1935MHz-20GHz
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7.6 Carrier Frequency Stability

7.6.1 Standard Applicable
According to FCC part 15.323(f)

Test Procedure

According to ANSI 63.17 2013 clause 6.2.1

7.6.2 Limits

+10 ppm

7.6.3 Test Result

Meet the requirements

7.6.4 Measurement Data

Frequency Stability over Power Supply Voltage at Nominal Temperature

Voltage Channel Difference Deviation Limits
Frequency
Viom 1924.992 / /
85% of Vhom 1924.992 / / +10 ppm
115% of Vpom 1924.992 / /
Note:
Deviation ppm = ((Mean — Measured Frequency) / Mean) x 10°
This test does not apply to an EUT that is capable only of operating from a battery.
Frequency Stability over Temperature
Temp. Channel Difference Deviation Limits
Frequency
+20°C 1924.992 2 kHz 1.0
-20°C 1924.992 -3 kHz -1.6 +10 ppm
+55°C 1924.992 5 kHz 2.6

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

1st Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Bao’an District,
Shenzhen, China 518102
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7.7 Frame repetition Stability, period and jitter

7.7.1 Standard Applicable

According to FCC part 15.323(e)
Test Procedure
According to ANSI 63.17 2013 clause 6.2.2

7.7.2 Limits
+10 ppm for Frame Repetition Stability, 20 or 10 ms for frame period, 25 ps for max jitter.

7.7.3 Test Result
Meet the requirements

7.7.4 Measurement Data

Carrier Frequency | Frame repetition Frame period Max. pos. jitter Max. neg.jiter
(MHz) (ppm) (ms) (us) (us)
1924.448 1.99 10 0.09 -0.05
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7.8 Automatically discontinue transmission

7.8.1 Standard Applicable

According to FCC part 15.319(f)

Requirements

The device shall automatically discontinue transmission in case of either absence of information to
transmit or operational failure. The provisions in this section are not intended to preclude transmission
of control and signaling information or use of repetitive codes used by certain digital technologies to
complete frame or burst intervals.

7.8.2 Results
Meet the requirements

7.8.3 Measurement Data
The EUT is a initiating device, and cannot transmits contrl and signaling information.

The following tests simulate the reaction of the EUT in case of either absence of information to transmit
or operational failure after a connection with the conpanion device is established.

Number Test EUT Reaction Verdict
1 Power removed from EUT C Pass
2 Switch off EUT C Pass
3 Hook-on by EUT C Pass
4 Power removed from companion device A Pass
5 Swithch off companion device N/A Pass
6 Hook-on by companion device N/A Pass

A - Connection breakdown, cease of all transmissions

B - Connection breakdown, EUT transmits control and signaling information

C - Connection breakdown, comanion device transmits control and signaling information

N/A - Not Applicable (Companion device does not have On/ Off swithc and cannot perform Hook-on)

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF
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7.9  Specific requirements for devices operating in the 1920-1930MHz sub-band
7.9.1 Monitoring time

Standard Applicable
According to FCC part 15.323(c)(1)

Requirement

Immediately prior to initiating transmission, devices must monitor the combined time and spectrum windows in
which they intend to transmit for a period of at least 10 milliseconds for systems designed to use a 10
milliseconds or shorter frame period or at least 20 milliseconds for systems designed to use a 20 milliseconds
frame period.

Test Procedure
According to ANSI 63.17 2013 clause 7.3.4

Result
Meet the requirements

Measurement Data
EUT monitors the combined time and spectrum window prior to initiation of transmission. The observation
results as below

Channel Selection Observation result Verdict

1. Apply the interference on f; at level T, +Uy and no
interference on f,. Initiate transmission and verify the EUT transmission on f, Pass
transmission on f,.

2. Apply interference on f, at a level of TU + UM, in-band, and
immediately remove all interference from f; and immediately

(but not sooner than 20 ms after the interference on f, is EUT transmission on 1, Pass
applied) cause the EUT to attempt transmission.
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7.9.2 Monitoring Threshold, Lease Interfered Channel

Standard Applicable
According to FCC part 15.323(c)(2)(5)

Requirement
The monitoring threshold must not be more than 30 dB above the thermal noise power for a bandwidth
equivalent to the emission bandwidth used by the device.

If access to spectrum is not available as determined by the above, and a minimum of 40 duplex system access
channels are defined for the system, the time and spectrum windows with the lowest power level below a
monitoring threshold of 50 dB above the thermal noise power determined for the emission bandwidth may be
accessed.

Test procedure
Measurement method according to ANSI C63.17 2013 clause 7.3.1, 7.3.2, 7.3.3 and 7.3.4

Test result
Meet the requirements

Measurement Data

Lower threshold: TL = -174 + 10log;oB + My + Pyax-Peut (dBm)

Upper threshold: TU =-174 + 10log;0B + Mu + Pyax.Peut (dBm)
Where: B=Emission bandwidth (Hz)

My=dB the threshold may exceed thermal noise (30 for TL & 50 for TU)

Calculated values

Threshold FCC part 15D
Lower threshold -81.8
Upper threshold N/A

The Lower Threshold is applicable for systems which have defined less than 40 duplex system access channels.
The Upper Threshold is applicable for systems with more than 40 duplex system access channels and that
implements the Least Interfered Channel Procedure (LIC).

Upper Threshold has been removed from FCC 15D but still exists in the current Industry Canada RSS-213.

Limit
Threshold FCC part 15D
Lower threshold + 6 dB -75.8
Upper threshold + 6 dB N/A

The Upper or Lower Threshold is found by the procedure defined in ANSI C63.17 clause 7.3.1 or 7.3.2.

Monitor Threshold Measured level FCC part 15D
Lower threshold N/A -75.8
Upper threshold -61.3 N/A

For the EUT which support LIC there is no need to measure lower threshold because it is automatically met by
LIC procedure

Least Interfered Channel (LIC) Procedure Test, FCC 15.323(c)(2) and (c)(5)

ANSI C63.17 clause 7.3.3 ref. Observation Verdict
b)f; TL+13dB, f,at T+ 6 dB Transmission always on f, Pass
c) fiTL+6dB, f,at TL+ 13 dB Transmission always on f; Pass
dfiTL+7dB, f,atTL Transmission always on f; Pass
e)fi T, f,atTL+7 dB Transmission always on f; Pass
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150900726RF
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7.9.3 Monitoring Threshold Bandwidth

Standard Applicable
According to FCC part 15.323(c)(7)

Requirement
The monitoring system bandwidth must be equal to or greater than the emission bandwidth of the intended
transmission.

Test procedure
Measurement method according to ANSI C63.17 2013 clause 7.4

Test result
Meet the requirements

Measurement Data
This test is only required if a dedicated monitoring receiver is used. However, if the test is not carried out the

manufacturer shall declare and provide proper evidence that the monitoring is made through the radio receiver
used for communication.

Test performed Observation Verdict
Simple Compliance test, at +30% of B No transmissions Pass
More Detailed Test, at -6 dB points N/A N/A
More Detailed Test, at -12 dB points N/A N/A

Notes:

1. The more detailed test must be pass at both the -6 and -12 dB points if the Simple Compliance test fails.

2. The Simple Compliance Test was performed with the level at Tu+ Um+ 10 dB to check that the EUT did not
transmit at all.

3. The tested EUT uses the same receiver for monitoring and communication, this test is therefore not
required. However the test has been performed nonetheless and the test is passed.
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7.9.4 Reaction Time and Monitoring Interval

Standard Applicable
According to FCC part 15.323(c)(1)(5)(7)

Requirement

The monitoring system bandwidth must be equal to or greater than the emission bandwidth of the intended
transmission and have a maximum reaction time less than 50xSQRT (1.25/emission bandwidth in MHz)
microseconds for signals at the applicable threshold level but shall not be required to be less than 50
microseconds.

If a signal is detected that is 6 dB or more above the applicable threshold level, the maximum reaction time shall
be 35xSQRT (1.25/emission bandwidth in MHz) microseconds but shall not be required to be less than 35
microseconds.

Test procedure
Measurement method according to ANSI C63.17 2013 clause 7.5

Test result
Meet the requirements

Measurement Data

By administrative commands and out-of-operating region interference, the EUT is restricted to operate on a
single carrier frequency.

Time-synchronized pulsed interference was then applied on the carrier at pulsed levels Tu+ Umto check that the
EUT does not transmit at all. The level was raised 6 dB for part d) with 35 ps pulses.

The pulses are synchronized with the EUT timeslots and applied centered within all timeslots.
Pulse Width, ref. to ANSI C63.17 clause 7.5 Observation Verdict
c) > largest of 50 pys and 50*SQRT(1.25/B) No transmissions Pass

d) > largest of 35 pys and 35*SQRT(1.25/B), and
with interference level raised 6 dB

No transmissions Pass

Notes:
Since B is larger than 1.25 MHz the test was performed with pulse lengths of 50 pys and 35 ps.
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7.9.5 Time and Spectrum Window Access Procedure

Standard Applicable
According to FCC part 15.323(c)(4)(6)

Requirement

FCC 15.323(c)(4):

Once access to specific combined time and spectrum windows is obtained an acknowledgement from a system
participant must be received by the initiating transmitter within one second or transmission must cease. Periodic
acknowledgements must be received at least every 30 seconds or transmission must cease.

Channels used exclusively for control and signaling information may transmit continuously for 30 seconds
without receiving an acknowledgement, at which time the access criteria must be repeated.

FCC 15.323(c)(6):

If the selected combined time and spectrum windows are unavailable, the device may either monitor and select
different windows or seek to use the same windows after waiting an amount of time, randomly chosen from a
uniform random distribution between 10 and 150 milliseconds, commencing when the channel becomes
available

Test procedure
Measurement method according to ANSI C63.17 2013 clause 8.1

Test result
Meet the requirements

Measurement Data
This requirement is only for EUTs which transmit unacknowledged control and signaling information.

Access Criteria, ref. to ANSI C63.17 clause 8.1.1 Observation Verdict
b) Check that the EUT transmits on the interference

. N/A N/A
free time-slot
b) The EUT must terminate or pause in its repetitive
transmission of the control and signaling channel on N/A N/A

the open channel to repeat the access criteria not less
frequently than every 30 s

If FCC 15.323(c)(6) option, If Random Waiting Interval is NOT implemented
Access Criteria, ref. to ANSI C63.17 clause 8.1.1 Observation Verdict

b) Check that the EUT changes to an interference-free
slot when interference is introduced on the time slot in use

N/A N/A

If FCC 15.323(c)(6) option, Only if Random Waiting Interval is implemented
Access Criteria, ref. to ANSI C63.17 clause 8.1.1 Observation Verdict

b-d) Check that the EUT uses random waiting interval
before continuing transmission on an interfered time slot

N/A N/A

Notes:
The tested EUT does not transmit unacknowledged control and signaling information.
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7.9.6 Acknowledgements and Transmission Duration

Standard Applicable
According to FCC part 15.323(c)(3)(4)

Requirement

Occupation of the same combined time and spectrum windows by a device or group of cooperating devices
continuously over a period of time longer than 8 hours is not permitted without repeating the access criteria.
Once access to specific combined time and spectrum windows is obtained an acknowledgement from a system
participant must be received by the initiating transmitter within one second or transmission must cease.

Periodic acknowledgements must be received at least every 30 seconds or transmission must cease.
Channels used exclusively for control and signaling information may transmit continuously for 30 seconds
without receiving an acknowledgement, at which time the access criteria must be repeated.

Test procedure
Measurement method according to ANSI C63.17 2013 clause 8.2

Test result
Meet the requirements

Measurement Data
During the test Initial transmission without acknowledgements the signal from the EUT to the companion
device is blocked by circulators in addition to the tunable attenuator.

The test Transmission time after loss of acknowledgements is performed by cutting-off the signal from the
companion device by a RF switch and measuring the time until the EUT stops transmitting.

The Transmission Duration test is performed by monitoring the slot in use and measuring the time until the
EUT changes to a different slot.

Acknowledgements

Test ref. to ANSI C63.17 clause 8.2.1 Observation Verdict
a) Initial transmission without acknowledgements 0.57s Pass
¢) Transmission time after loss of acknowledgements 10s Pass

Transmission Duration

Test ref. to ANSI C63.17 clause 8.2.2 Observation Verdict
b)_ Transmission duration on same time and frequency 1 hour Pass
window
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7.9.7 Dual Access Criteria Check

Standard Applicable
According to FCC part 15.323(c)(10)

Requirement

An initiating device may attempt to establish a duplex connection by monitoring both its intended transmits and
receive time and spectrum windows. If both the intended transmit and receive time and spectrum windows meet
the access criteria, then the initiating device can initiate a transmission in the intended transmit time and
spectrum window. If the power detected by the responding device can be decoded as a duplex connection
signal from the initiating device, then the responding device may immediately begin transmitting on the receive
time and spectrum window monitored by the initiating device.

Test procedure
Measurement method according to ANSI C63.17 2013 clause 8.3

Test result
Not tested. The manufacturer declares that this provision is not utilized by the EUT.

7.9.8 Alternative Monitoring Interval

Standard Applicable
According to FCC part 15.323(c)(11)

Requirement

An initiating device that is prevented from monitoring during its intended transmit window due to monitoring
system blocking from the transmissions of a co-located (within one meter) transmitter of the same system, may
monitor the portions of the time and spectrum windows in which they intend to receive over a period of at least
10 milliseconds. The monitored time and spectrum window must total at least 50 percent of the 10 millisecond
frame interval and the monitored spectrum must be within 1.25 MHz of the center frequency of channel(s)
already occupied by that device or co-located co-operating devices. If the access criteria is met for the intended
receive time and spectrum window under the above conditions, then transmission in the intended transmit
window by the initiating device may commence.

Test procedure
Measurement method according to ANSI C63.17 2013 clause 8.4

Test result
Not tested. The manufacturer declares that this provision is not utilized by the EUT.

7.9.9 Fair Access

Standard Applicable
According to FCC part 15.323(c)(12)

Requirement
The provisions of (c)(10) or (c)(11) shall not be used to extend the range of spectrum occupied over space or
time for the purpose of denying fair access to spectrum to other devices.

Test result

The manufacturer declares that this device does not use any mechanisms as provided by Part15.323 (c) (10) or
(c) (11) to extend the range of spectrum occupied over space or time for the purpose of denying fail access to
spectrum to other device.
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