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TEST SUMMARY

3.1.1 RF EXPOSURE COMPLIANCE
RESULT: Pass
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1. TEST SITES

1.1 TEST FACILITIES

TUV Rheinland (Shenzhen) Co., Ltd.
(FCC Registration No.: 694916 & IC Registration Number: 25069)

Address: No. 362 Huanguan Road Middle, Longhua District, Shenzhen 518110, P.R. China
A2LA accredited certificate number: 5162.01

1.2 LIST OF TEST AND MEASUREMENT INSTRUMENTS

Table 1: List of Test and Measurement Equipment

Calibrated until

Description Manufacturer Model Serial No. (DD.MM.YYYY)

Radio Spectrum Testing

Wireless Connectivity R&S CMW270 101375 09.08.2022
Tester

Signal Analyzer R&S FSV 40 101441 09.08.2022
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1.3 Traceability

All measurement equipment calibrations are traceable to NIST or where calibration is performed outside
the United States, to equivalent nationally recognized standards organizations.

1.4 Calibration

Equipment requiring calibration is calibrated periodically by the manufacturer or according to
manufacturer’s specifications. Additionally all equipment is verified for proper performance on a regular
basics using in house standards or comparisons.

1.5 Location of Original Data

The original copies of all test data taken during actual testing were attached at Appendixes of this report
and delivered to the applicant. A copy has been retained in the TUV Rheinland (Shenzhen) file for
certification follow-up purposes.

1.6 Status of Facility Used for Testing

The TUV Rheinland (Shenzhen) Co., Ltd. facility located at No. 362 Huanguan Road Middle, Longhua
District, Shenzhen 518110, P.R. China is listed on the US Federal Communications Commission list of
facilities approved to perform measurements.
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2. GENERAL PRODUCT INFORMATION

2.1 GENERAL DESCRIPTION

The EUT is wireless module which supports eMTC wireless technology.

For details refer to the User Manual, Technical Description and Circuit Diagram.

2.2 RATING AND SYSTEM DETAILS

Table 2: Rating of EUT

General Information of EUT Description

Kind of Equipment: Data Terminal Module
Type Designation: ME910G1-W3

FCC ID: RI7TME910G1W3

IC: 5131A-ME910G1W3
HVIN: ME910G1-W3

FVIN: MO0C.000004

Type of Equipment: Single Module
Antenna Type: External Antenna
Operating Voltage: DC 3.8V

Operating Temperature Range: -40°C ~ +85°C

Table 3: Technical Specification of EUT

Characteristic Description
Operated Modes: eMTC

Band 2, Band 4, Band 5, Band 8 39d,Band 12, Band 13, Band
14,Band 25, Band 26, Band 66, Band 85

Operational Frequency Band(s):

Nominal RF Output Power: 23 dBm + 2dB

Modulation Type: 16QAM, QPSK
External Antenna

Antenna Type: The EUT doesn’t have antenna, The adapter and antenna used
for testing in this report is the after-market accessory

Antenna Gain: 2.14 dBi

Device Category: CAT-M1
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Table 4: Operating Frequency Range of EUT

Frequency Range .
Frequency Band(s) TeEnEmit oM Receiving for (MH2) Channel Bandwidth (MHz)

Band 2 1850 ~ 1910 1930 ~ 1990 1.4,3,5,10, 15, 20

Band 4 1710 ~ 1755 2110 ~ 2155 14,3,5,10, 15, 20

Band 5 824 ~ 849 869 ~ 894 14,3,5,10
Band 8_39d 897.5 ~ 900.5 936.5 ~ 939.5 14,3

Band 12 699 ~ 716 729 ~ 746 14,3,5,10

Band 13 777 ~ 787 746 ~ 756 5,10

Band 14 788 ~ 798 758 ~ 768 5,10

Band 25 1850 ~ 1915 1930 ~ 1995 1.4,3,5,10, 15,20

Band 26 814 ~ 849 859 ~ 894 14,3,5,10,15

Band 66 1710 ~ 1780 2110 ~ 2200 1.4,3,5,10, 15, 20

Band 85 698 ~ 716 728 ~ 746 5,10
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3. Test Results

3.1 Transmitter Requirements & Test Suites

3.1.1 RF Exposure Compliance

RESULT: Pass

Test standard : RSS-102 Issue 5
FCC Part 1.1091

Limit : Table 1 of 47 CFR FCC Part 1.1310
Table 4 of RSS-102 Issue 5

Kind of test site : Shielded room

TEST SETUP

Test Channel : Low/ Middle/ High

Operation Mode : A

Ambient temperature : 23 °C

Relative humidity : 49%

Atmospheric pressure : 101.0 kPa

This device is mobile device, and the applicant declares that the minimum separation distance is greater
than 20cm. Therefore MPE measurement or computational modeling should be used to determine
compliance.

MPE Calculation is based on the conducted power, and considering maximum power and antenn gain.
The following formula is used to MPE evaluation.

*

Pd = Pout* G

AR’
Where
P4 = power density in mW/cm2 or W/m?
Pout = output power to antenna in mW or W
Grum = Antenna gain in numeric
m=3.14159
R = Distance between observation point and the center of radiator in cm or m
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FCC Part 1.1310

According to ANSI/IEEE C95.1-1992, the criteria listed in Table 1 shall be used to evaluate the environmental impact of

human exposure to radio frequency (RF) radiation as specified in §1.1310.

Frequency range |Electric field strength  |Magnetic field strength Power density |averaging time
(MHz) (Vim) (Alm) (mWicm?2) (minutes)
(A) Limits for Occupational/Controlled Exposures
0330 614 163 *(100) 6
3.0-30 1842/ 4. 89/ *(900/12) 6
30-300 614 0.163| 1.0 6
300-1500 ff300 6
1500-100.000 5 B
(B) Limits for General Population/Uncontrolled Exposure

0.3-1.34 614 1.63 *(100) 30
1.34-30 8241 219/ *(180/12) 30
30-300 27.5 0.073 0.2 30
300-1500 /1500 30
1500-100,000 1.0 30

RSS-102 Exposure Limits

Frequency Range | Electric Field | Magnetic Field | Power Density |Reference Period
(MHz) (V/m rms) (A/m rms) (\sz) (minutes)
0.003-10 83 90 - Instantaneous*
0.1-10 - 0.73/ f - 6%
1.1-10 87/ 2 - - 6% *
10-20 27.46 0.0728 2 6
20-48 58.07/ f ¥ 0.1540/ f % 8.944/ %2 6
48-300 22.06 0.05852 1.291 6
300-6000 3.142 £ %7 10.008335 £ 2| 0.02619 0% 6
6000-15000 61.4 0.163 10 6
15000-150000 61.4 0.163 10 616000/ f 2
150000-300000 0.158 421x10° % | 667x107¢f 616000/ £~
Note: f is frequency in MHz.
*Based on nerve stimulation (NS).
** Based on specific absorption rate (SAR).
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Table 5: Permissive Gain Calculations for FCC

Maxéﬂ:'&f;;‘ﬁ;'rcted ElRp | Allowed MPE Allowed Final
Band Max. incl. Limit Atntenna — Maximum Ar_1tenna Permlssnve:
Meas. tune-up (dBm) Gam_P_ower Limit Permitted Galn_l\_IIPE Antenna_ Gain
(dBm) (dBm) (dBi) (mWiem?) oo (dBm) (dBi) (dBi)
2 23.52 25 33.01 8.0 1.00 37.0 12.0 8.0
4 23.46 25 30.00 5.0 1.00 37.0 12.0 5.0
5 24.16 25 40.60 15.6 0.55 344 94 9.4
8 23.43 25 42.15 17.15 0.60 34.8 9.8 9.8
12 23.77 25 36.92 1.9 0.47 33.7 8.7 8.7
13 23.59 25 36.92 1.9 0.52 34.2 9.2 9.2
14 23.43 25 46.91 21.91 0.53 34.3 9.3 9.3
25 23.53 25 33.01 8.0 1.00 37.0 12.0 8.0
26 23.93 25 40.60 15.6 0.55 344 9.4 9.4
66 23.16 25 30.00 5.0 1.00 37.0 12.0 5.0
85 23.68 25 36.92 11.9 0.47 33.7 8.7 8.7
Table 6: Permissive Gain Calculations for ISED
Maxg{:;‘;“clf’gx:fted EiRp | Allowed MPE Allowed Final
Band Max_ incl. Limit A_ntenna — Maximum Ar'\tenna Permlsswg
Meas. tune-up (dBm) Galn_Pf)wer L|m|§ Permitted Galn_l\_IIPE Antenna_ Gain
(dBm) | " iem) (dBi) (Wim?) | £ eb(dBm) (dBi) (dBi)
2 23.52 25 33.01 8.0 4.5 33.5 8.5 8.0
4 23.46 25 30.00 5.0 4.2 33.2 8.2 5.0
5 24.16 25 40.60 15.6 2.6 31.2 6.2 6.2
12 23.77 25 36.92 11.9 2.3 30.6 5.6 5.6
13 23.59 25 36.92 11.9 2.5 31.0 6.0 6.0
14 23.43 25 44.77 19.77 2.5 31.0 6.0 6.0
25 23.53 25 33.01 8.0 4.5 33.5 8.5 8.0
26 23.93 25 40.60 15.6 2.6 31.2 6.2 6.2
66 23.16 25 30.00 5.0 4.2 33.2 8.2 5.0
85 23.68 25 36.92 1.9 2.3 30.6 5.6 5.6
Table 7: Summary of Maximum Permissive Gain
Operating Permissive Antenna Gain Max. Permissive Antenna
Mode Band (dBi) Gain (dBi) for both FCC and
FCC ISED ISED
2 8.0 8.0 8.0
4 5.0 5.0 5.0
5 9.4 6.2 6.2
12 8.7 5.6 5.6
13 9.2 6.0 6.0
eMTC 14 9.3 6.0 6.0
25 8.0 8.0 8.0
26 9.4 6.2 6.2
66 5.0 5.0 5.0
85 8.7 5.6 5.6
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Table 8: Test Results of RF Exposure Calculations based on Specific Antenna for FCC

Operating Max. incl. tune-up Antepna Num_eric Distance MPE Limit -
Mode Band (dBm) Gal_n Gain R (cm) P4 (mW/cm? | Verdict
dBm mW (dBi) Ghum (mW/cm?) )

2 23.52 22491 2.14 1.64 20 0.073 1.0 Pass

4 23.46 221.82( 2.14 1.64 20 0.072 1.0 Pass

5 24.16 260.62( 2.14 1.64 20 0.085 0.55 Pass

8 23.43 220.29( 2.14 1.64 20 0.072 0.60 Pass

12 23.77 238.23| 2.14 1.64 20 0.078 0.47 Pass

eMTC 13 23.59 228.56| 2.14 1.64 20 0.075 0.52 Pass

14 23.43 220.29| 2.14 1.64 20 0.072 0.53 Pass

25 23.53 22542 214 1.64 20 0.074 1.0 Pass

26 23.93 24717 2.14 1.64 20 0.081 0.54 Pass

66 23.16 207.01( 2.14 1.64 20 0.068 1.0 Pass

85 23.68 233.35| 2.14 1.64 20 0.076 0.47 Pass

Table 9: Test Results of RF Exposure Calculations based on Maximum Permissive Gain

for FCC
Maximum
Operating Conducted Antenna| Numeric Distance MPE Limit
Band | Output Power Gain Gain P4 2 | Verdict
Mode (Pout) (dBi) Grum R (cm) (mW/cm?) (mW/cm?)
dBm mwW
2 23.52 | 22491 8.0 6.31 20 0.282 1.0 Pass
4 23.46 | 221.82 5.0 3.16 20 0.140 1.0 Pass
5 2416 | 260.62 9.4 8.71 20 0.452 0.55 Pass
8 23.43 | 220.29 9.8 9.55 20 0.419 0.60 Pass
12 | 23.77 | 238.23 8.7 7.41 20 0.351 0.47 Pass
eMTC 13 | 23.59 | 228.56 9.2 8.32 20 0.379 0.52 Pass
14 | 23.43 | 220.29 9.3 8.51 20 0.373 0.53 Pass
25 | 23.53 | 225.42 8.0 6.31 20 0.283 1.0 Pass
26 | 23.93 | 247.17 9.4 8.71 20 0.429 0.54 Pass
66 | 23.16 | 207.01 5.0 3.16 20 0.130 1.0 Pass
85 | 23.68 | 233.35 8.7 7.41 20 0.344 0.47 Pass




A TUVRheinland®

Produkte

Products
Prufbericht - Nr.: CN21FZKJ 002 Seite 12 von 13
Test Report No. Page 12 of 13

Table 10: Test Results of RF Exposure Calculations based on Specific Antenna for ISED

Maximum
. Conducted Antenna| Numeric | .. L
O;;vtiratlng Band Output Power Gain Gain Distance MPE , lelg Verdict
ode (Pout) (dBi) Grum R (m) [Pq(W/m?)| (W/m?)
dBm mwW
2 23.52 | 224.91 2.14 1.64 0.2 0.73 4.5 Pass
4 23.46 | 221.82 2.14 1.64 0.2 0.72 4.2 Pass
5 2416 | 260.62 2.14 1.64 0.2 0.85 2.6 Pass
12 | 23.77 | 238.23 2.14 1.64 0.2 0.78 2.3 Pass
eMTC 13 | 23.59 | 228.56 2.14 1.64 0.2 0.75 2.5 Pass
14 | 23.43 | 220.29 2.14 1.64 0.2 0.72 2.5 Pass
25 | 23.53 | 225.42 2.14 1.64 0.2 0.74 4.5 Pass
26 | 23.93 | 247.17 2.14 1.64 0.2 0.81 2.6 Pass
66 | 23.16 | 207.01 2.14 1.64 0.2 0.68 4.2 Pass
85 | 23.68 | 233.35 2.14 1.64 0.2 0.76 2.3 Pass

Table 11: Test Results of RF Exposure Calculations based on Maximum Permissive
Gain for ISED

Maximum
. Conducted Antenna| Numeri . .
O;;\:ratlng Band | Output Power (;gin ) lzia?n © | pistance | MPE 2 L|m|§ Verdict
ode (Pow) @B) | G R(m) |Pa(W/m?)| (W/m?
dBm mwW
2 23.52 224.91 8.0 6.31 0.2 2.82 4.5 Pass
4 23.46 221.82 5.0 3.16 0.2 1.40 4.2 Pass
5 24.16 260.62 6.2 417 0.2 2.16 2.6 Pass
12 23.77 238.23 5.6 3.63 0.2 1.72 2.3 Pass
eMTC 13 23.59 228.56 6.0 3.98 0.2 1.81 2.5 Pass
14 23.43 220.29 6.0 3.98 0.2 1.75 25 Pass
25 23.53 225.42 8.0 6.31 0.2 2.83 4.5 Pass
26 23.93 247 .17 6.2 417 0.2 2.05 2.6 Pass
66 23.16 207.01 5.0 3.16 0.2 1.30 4.2 Pass
85 23.68 233.35 5.6 3.63 0.2 1.69 2.3 Pass




Produkte
Products

A TUVRheinland®

Prufbericht - Nr.: CN21FZKJ 002 Seite 13 von 13

Test Report No. Page 13 of 13

4. List of Tables

Table 1: List of Test and Measurement EQUIPMENT ... e 4
Table 2: Rating Of EUT ... et e et e e s b e e e s et e e e e e nabee e e e e 6
Table 3: Technical Specification Of EUT ... e e eeren e e e e e 6
Table 4: Operating Frequency Range of EUT ... 7
Table 5: Permissive Gain Calculations for FCC............eiiiiiiiieiee e ee e e 10
Table 6: Permissive Gain Calculations for ISED............ccoiiiiii ittt ee e s nneeee e 10
Table 7: Summary of Maximum Permissive GaiN............coiiiiiiiiiiiiiiiie e e e e e 10
Table 8: Test Results of RF Exposure Calculations based on Specific Antenna for FCC ......................... 11
Table 9: Test Results of RF Exposure Calculations based on Maximum Permissive Gain for FCC.......... 11
Table 10: Test Results of RF Exposure Calculations based on Specific Antenna for ISED ...................... 12

Table 11: Test Results of RF Exposure Calculations based on Maximum Permissive Gain for ISED....... 12




		2021-12-23T02:12:21+0000




