
          

 
 

No.I21Z61571-SEM01  

©Copyright. All rights reserved by CTTL.                                 Page 1 of 51 

 
 

 
 

RF EXPOSURE EVALUATION REPORT 
 

No. I21Z61571-SEM01 
 For  

Reliance Communications LLC 

Orbic Myra 

R678L5 

With 

Hardware Version: V2.2 

Software Version: ORB678L5_v1.0.42_BVZ 

FCC ID: 2ABGH-R678L5 

Issued Date: 2021-8-23 
 
 
 
 

Note: 
The test results in this test report relate only to the devices specified in this report. This report shall not be 

reproduced except in full without the written approval of CTTL. 

The report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, 

or any agency of the U.S.Government. 

Test Laboratory: 
CTTL, Telecommunication Technology Labs, CAICT 

No. 51, Xueyuan Road, Haidian District, Beijing, P. R. China 100191.  

Tel:+86(0)10-62304633-2512, Fax:+86(0)10-62304633-2504 

Email: cttl_terminals@caict.ac.cn, website: www.caict.ac.cn

mailto:cttl_terminals@caict.ac.cn
http://www.caict.ac.cn/


          

 
 

No.I21Z61571-SEM01 

©Copyright. All rights reserved by CTTL.                                 Page 2 of 51 

REPORT HISTORY 
Report Number Revision Issue Date Description 

I21Z61571-SEM01 Rev.0 2021-8-23 Initial creation of test report 
 
 
 
 
 

  



          

 
 

No.I21Z61571-SEM01 

©Copyright. All rights reserved by CTTL.                                 Page 3 of 51 

TABLE OF CONTENT 
1 TEST LABORATORY .................................................................................................................... 4 

1.1 TESTING LOCATION ........................................................................................................................................ 4 

1.2 TESTING ENVIRONMENT ................................................................................................................................. 4 

1.3 PROJECT DATA ............................................................................................................................................... 4 

1.4 SIGNATURE ..................................................................................................................................................... 4 

2 SUMMARY ..................................................................................................................................... 5 

3 CLIENT INFORMATION ................................................................................................................ 5 

3.1 APPLICANT INFORMATION .............................................................................................................................. 5 

3.2 MANUFACTURER INFORMATION ..................................................................................................................... 5 

4 EQUIPMENT UNDER TEST (EUT) AND ANCILLARY EQUIPMENT (AE) ................................. 6 

4.1 ABOUT EUT ................................................................................................................................................... 6 

4.2 INTERNAL IDENTIFICATION OF EUT USED DURING THE TEST .......................................................................... 6 

4.3 INTERNAL IDENTIFICATION OF AE USED DURING THE TEST ............................................................................ 6 

5 GUIDANCE APPLIED ................................................................................................................... 7 

6 RF EXPOSURE LIMITS................................................................................................................. 8 

6.1 UNCONTROLLED ENVIRONMENT .................................................................................................................... 8 

6.2 CONTROLLED ENVIRONMENT ......................................................................................................................... 8 

7 SYSTEM VERIFICATION SOURCE.............................................................................................. 9 

8 POWER DENSITY SYSTEM VERIFICATION ............................................................................. 10 

9 SYSTEM VERIFICATION RESULTS ........................................................................................... 11 

10 POWER DENSITY ASSESSMENT ........................................................................................... 12 

10.1 GENERAL DESCRIPTION.............................................................................................................................. 12 

10.2 MMWAVE EN-DC COMBINATION ............................................................................................................... 12 

10.3 COMPUTATION OF THE ELECTRIC FIELD POLARIZATION ELLIPSE ................................................................ 14 

10.4 TOTAL FIELD AND POWER FLUX DENSITY RECONSTRUCTION .................................................................... 15 

11 RF EXPOSURE EVALUATION RESULTS ................................................................................ 16 

12 SIMULTANEOUS TRANSMISSION ASSESSMENT ................................................................ 17 

12.1 SIMULTANEOUS TRANSMISSION CONSIDERATION ....................................................................................... 17 

12.2 TOTAL EXPOSURE RADIO ANALYSIS ........................................................................................................... 17 

13 MEASUREMENT UNCERTAINTY ............................................................................................ 18 

14 MAIN TEST INSTRUMENTS ..................................................................................................... 18 

ANNEX A  GRAPH RESULTS ...................................................................................................... 19 

ANNEX B  SYSTEM VERIFICATION RESULTS ......................................................................... 21 

ANNEX C  SYSTEM DESCRIPTION AND SETUP ...................................................................... 24 

ANNEX D  PROBE CALIBRATION CERTIFICATE ..................................................................... 27 

ANNEX E  5G VERIFICATION SOURCE ..................................................................................... 46 

ANNEX F  ACCREDITATION CERTIFICATE .............................................................................. 51 



          

 
 

No.I21Z61571-SEM01 

©Copyright. All rights reserved by CTTL.                                 Page 4 of 51 

1 Test Laboratory 
1.1 Testing Location 

Company Name: CTTL(Shouxiang) 
Address: No. 51 Shouxiang Science Building, Xueyuan Road, Haidian District, 

Beijing, P. R. China100191 
 

1.2 Testing Environment 

Temperature: 18C~25C, 
Relative humidity: 30%~ 70% 
Air Pressure: 980-1020 hPa 

 

1.3 Project Data 

Project Leader: Qi Dianyuan 
Test Engineer: Lin Xiaojun 
Testing Start Date: August 18, 2021 
Testing End Date: August 20, 2021 
 

1.4 Signature 

 
Lin Xiaojun 

(Prepared this test report) 

 
Qi Dianyuan 

 (Reviewed this test report) 

 
Lu Bingsong 

Deputy Director of the laboratory 

(Approved this test report) 
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2 Summary 
The maximum results of Specific Absorption Rate (SAR) found during testing for Reliance 
Communications LLC Orbic Myra R678L5 is as follows: 

Standalone transmission 

RF Transmitter 
Measured 

PD (mW/cm2) 
Limt (FCC Part 1.310) (mW/cm²) 

5G FR2 
n260 0.398 

1.0 
n261 0.304 

Result PASS 
 
 

3 Client Information 

3.1 Applicant Information 

Company Name: Reliance Communications LLC 
Address/Post: 91 Colin Drive, Unit 1, HOLBROOK, New York 11741, United States 
Contact Person: / 
Contact Email: / 
Telephone: / 
Fax： / 

 
 

3.2 Manufacturer Information 

Company Name: ZJY RIGHT SOURCE INDIA PRIVATE LIMITED 
Address/Post: MIDC industrial Area, Shiravane, Nerul, India 
Contact Person: / 
Contact Email: / 
Telephone: / 
Fax： / 
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4 Equipment Under Test (EUT) and Ancillary Equipment (AE) 
4.1 About EUT 

Description: Orbic Myra 
Model name: R678L5 

Tested Tx Frequency: 5G NR n260(120kHz): 37 GHz ~ 40 GHz 
5G NR n261(120kHz): 27.5 GHz ~ 28.35 GHz 

Test device Production information: Production unit 
Device type: Portable device 
Antenna type: Integrated antenna 

 

4.2 Internal Identification of EUT used during the test 

EUT ID* IMEI HW Version SW Version 
EUT1 357758890011069 V2.2 ORB678L5_v1.0.42_BVZ 

*EUT ID: is used to identify the test sample in the lab internally. 

 

4.3 Internal Identification of AE used during the test 

*AE ID: is used to identify the test sample in the lab internally. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AE ID* Description Model SN Manufacturer 
AE1 Battery BLE-5001 / HUIZHOU DXDRAGON INC 
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5 Guidance Applied 

[1]  ANSI C95.1–1992:IEEE Standard for Safety Levels with Respect to Human Exposure to Radio 
Frequency Electromagnetic Fields, 3 kHz to 300 GHz. 
 
[2] IEC TR 63170:2018, Measurement Procedure for the Evaluation of Power Density Related to 
Human Exposure to Radiofrequency Fields from Wireless Communication Devices Operating 
between 6 GHz and 100 GHz. 
 
[3] R. W. Gerchberg and W. 0. Saxton. A Practical Algorithm for the Determination of Phase from 
Image and Diffraction Plane Pictures. Optik 35(2): 237 - 246, 1972 
 
[4]  FCC KDB 865664 002 v01r04: SAR Measurement Requirements FOR 100 MHz to 6 GHz. 
Federal Communications Commission – Office of Engineering and Technology, Laboratory Division. 
 
[5]  FCC KDB447498 D01: General RF Exposure Guidance v06: Mobile and Portable Devices RF 
Exposure Procedures and Equipment Authorization Policies. 
 
[6]   November 2017 Telecommunications Certification Body Council (TCBC) Workshop Notes  
 
[7]  October 2018 Telecommunications Certification Body Council (TCBC) Workshop Notes 
 
[8]  April 2019 Telecommunications Certification Body Council (TCBC) Workshop Notes 
 
[9]  November 2019 Telecommunications Certification Body Council (TCBC) Workshop Notes 
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6 RF Exposure Limits 

6.1 Uncontrolled Environment 

Uncontrolled Environments are defined as locations where there is the exposure of individuals who 
have no knowledge or control of their exposure. The general population/uncontrolled exposure limits 
are applicable to situations in which the general public may be exposed or in which persons who are 
exposed as a consequence of their employment may not be made fully aware of the potential for 
exposure or cannot exercise control over their exposure. Members of the general public would come 
under this category when exposure is not employment-related; for example, in the case of a wireless 
transmitter that exposes persons in its vicinity. 

6.2 Controlled Environment 

Controlled Environments are defined as locations where there is exposure that may be incurred by 
persons who are aware of the potential for exposure, (i.e. as a result of employment or occupation). 
In general, occupational/controlled exposure limits are applicable to situations in which persons are 
exposed as a consequence of their employment, who have been made fully aware of the potential 
for exposure and can exercise control over their exposure. The exposure category is also applicable 
when the exposure is of a transient nature due to incidental passage through a location where the 
exposure levels may be higher than the general population/uncontrolled limits, but the exposed 
person is fully aware of the potential for exposure and can exercise control over his or her exposure 
by leaving the area or by some other appropriate means. 
 
The criteria listed in Table 1 shall be used to evaluate the environmental impact of human exposure 
above 6GHz to radio frequency (RF) radiation as specified in §1.1310. 
 
General Population Basic restriction for power density for frequencies between 1.5GHz and 100 GHz 
is 1.0 mW/cm2 = 10 W/m2. 
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7 System Verification Source 
The System Verification sources at 30 GHz and above comprise horn-antennas and very stable 
signal generators. 
 

Model Ka-band horn antenna 

Calibrated frequency: 30 GHz at 10mm from the case surface 

Frequency accuracy ± 100 MHz 

E-field polarization linear 

Harmonics -20 dBc 

Total radiated power 14 dBm 

Power stability 0.05 dB 

Power consumption 5 W 

Size 100 x 100 x 100 mm 

Weight 1 kg 

 

 



          

 
 

No.I21Z61571-SEM01 

©Copyright. All rights reserved by CTTL.                                 Page 10 of 51 

8 Power Density System Verification 
The system performance check verifies that the system operates within its specifications. 
 
The EUT is replaced by a calibrated source, the same spatial resolution, measurement region and 
the test separation used in the calibration was applied to system check. Through visual inspection 
into the measured power density distribution, both spatially (shape) and numerically (level) have no 
noticeable difference. The measured results should be within 0.66dB of the calibrated targets. 
 

 

Settings for measurement of verification sources 
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Verification Setup photo 

 
 
 

9 System Verification Results 

Date 
Frequency 

(GHz) 

5G 
Verification 

Source 

Probe 
S/N 

Distance
(mm) 

Measured 
4cm^2 

(W/m^2) 

Targeted 
4cm^2 

(W/m^2) 

Deviation 
(db) 

2021/8/18 30G 30GHz_1076 9492 5.5 76 75.2 0.011 
2021/8/19 30G 30GHz_1076 9492 5.5 73.7 75.2 -0.02 
2021/8/20 30G 30GHz_1076 9492 5.5 76.1 75.2 0.012 
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10 Power Density Assessment 

10.1 General Description 

1. The 5G NR mmWave signal under testing was configured by the test tool of Qualcomm 

Software, and it is only limited to operate at EN-DC for 5G NR implementation according 

to the character of the device. 

2. This device would be configured to maximum power when transmitting and tested at 

100% duty cycle for each RB configuration, modulation, bandwidth, and channel. 

3. According to the manufacturer that summation for different antenna modules and 

exposure planes, the worst case would be selected for power density measurement. 
4. According to TCBC workshop in October 2018 that 4cm²averaging area may now be 
considered. 
 

10.2 mmWave EN-DC Combination 
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10.3 Computation of the Electric Field Polarization Ellipse 

For the numerical description of an arbitrarily oriented ellipse in three-dimensional space, five 
parameters are needed: the semi-major axis (a), the semi-minor axis (b), two angles describing the 
orientation of the normal vector of the ellipse (∅, θ), and one angle describing the tilt of the semi-
major axis (ψ). For the two extreme cases, i.e., circular and linear polarizations, three parameters 
only (a, ∅ and θ) are sufficient for the description of the incident field. 
 

 

Illustration of the angles used for the numerical description of the sensor and the orientation of an 
ellipse in 3-D space. 
 
For the reconstruction of the ellipse parameters from measured data, the problem can be 
reformulated as a nonlinear search problem. The semi-major and semi-minor axes of an elliptical 
field can be expressed as functions of the three angles (∅, θ and ψ). The parameters can be uniquely 
determined towards minimizing the error based on least-squares for the given set of angles and the 
measured data. In this way, the number of free parameters is reduced from five to three, which means 
that at least three sensor readings are necessary to gain sufficient information for the reconstruction 
of the ellipse parameters. However, to suppress the noise and increase the reconstruction accuracy, 
it is desirable that the system of equations be over determined. The solution to use a probe consisting 
of two sensors angled by r1 and r2 toward the probe axis and to perform measurements at three 
angular positions of the probe, i.e., at β1, β2 and β3, results in over-determinations by a factor of 
two. If there is a need for more information or increased accuracy, more rotation angles can be added. 
The reconstruction of the ellipse parameters can be separated into linear and non-linear parts that 
are best solved by the Givens algorithm combined with a downhill simplex algorithm. To minimize 
the mutual coupling, sensor angles are set with a shift of 90 degree (r2 = r1 + 90 degree), and to 
simplify, the first rotation angle of the probe (β1) can be set to 0 degree 
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10.4 Total Field and Power Flux Density Reconstruction 

Computation of the power density in general requires knowledge of the electric and magnetic field 
amplitudes and phases in the plane of incidence. Reconstruction of these quantities from pseudo-
vector E-field measurements is feasible, as they are constrained by Maxwell's equations. SPEAG 
have developed a reconstruction approach based on the Gerchberg-Saxton algorithm, which 
benefits from the availability of the E-field polarization ellipse information obtained with the 
EUmmWV2 probe. 
The average of the reconstructed power density is evaluated over a circular area in each 
measurement plane. Two average power density values can be computed, the average total power 
density and the average incident power density, and the average total power density is used to 
determine compliance. 

 

 
The software post-processing reports to values, “S avg tot” and “S avg inc”. “S avg tot” represents 
average total power density (all three xyz components included), and “S avg inc” represents average 
normal power density.  The average total power density “S avg tot” is reported to determine the 
device compliance. 
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11 RF Exposure Evaluation Results 
1. The PD test was performed of a 2mm separation between sensor and EUT surface (the probe tip 

is 0.5mm to the EUT surface). 
2. According to TCBC Workshop in October 2018, 4 cm^2 averaging area are used. 
3. The worst beam ID and corresponding input power limit refers to PD simulation report. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Moudule Type
35 27547.56 2070833 0.70 Left 2mm 2.31 2.6

154 27547.56 2070833 0.70 Left 2mm 2.5 2.77
27 155 27547.56 2070833(TAV ON) -2.60 Left 2mm 1.71 1.93
27 155 27547.56 2070833(TAV OFF) -2.60 Left 2mm 1.64 1.98
20 27547.56 2070833 2.20 Right 2mm 3.08 3.64

149 27547.56 2070833 2.20 Right 2mm 3.64 3.98
30 158 27547.56 2070833(TAV ON) -1.20 Right 2mm 2.69 3.19
30 158 27547.56 2070833(TAV OFF) -1.20 Right 2mm 2.44 3.05
37 38547.48 2254165 0.80 Left 2mm 1.81 2.03

165 38547.48 2254165 0.80 Left 2mm 0.994 1.12
34 162 38547.48 2254165(TAV ON) -2.40 Left 2mm 1.27 1.4
34 162 38547.48 2254165(TAV OFF) -2.40 Left 2mm 1.26 1.38
30 38547.48 2254165 2.10 Right 2mm 2.66 3.04

148 38547.48 2254165 2.10 Right 2mm 2.36 2.68
24 152 38547.48 2254165(TAV ON) -1.20 Right 2mm 1.04 1.34
24 152 38547.48 2254165(TAV OFF) -1.20 Right 2mm 1.24 1.54

QTM0 PATCH

QTM1 PATCH

QTM0 PATCH

Channel Test
separation

Input power
limit (dBm)

Normal psPD
(W/m2)

Total psPD
(W/m2)

n261

QTM1 PATCH

Band Beam ID Antenna Worst
Surface

n260

Frequency
(MHz)
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12 Simultaneous Transmission Assessment 

12.1 Simultaneous Transmission Consideration 

No. Simultaneous Transmission Consideration Support 
1 WWAN LTE Bands+5G NR FR2 Yes 
2 WWAN LTE Bands+5G NR FR2+WLAN 2.4GHz/5GHz (MIMO) Yes 

Note: 

Both the 2.4GHz & 5GHz WLAN cannot transmit simultaneously at the same time according to the 
user manual. 
The simultaneous transmission evaluation results refer to SZ21010412S01. 

12.2 Total Exposure Radio Analysis 

The fields generated by the antennas can be correlated or uncorrelated. At different frequencies, 
fields are always uncorrelated, and the aggregate power density contributions can be summed 
according to spatially averaged values of corresponding sources at any point in space, r, to determine 
the total exposure ratio (TER). Assuming I sources, the TER at each point in space is equal to 

 

 
Where Sav,i is the power density for the source I operating at a frequency fi and Slim is the power 
density limit as specified by the relevant standard. 
 
Exposure from transmitters operating above and below 6GHz, where 6GHz denotes the transmission 
frequency where the basic restrictions change from being defined in terms of SAR to being defined 
in terms of power density, therefore uncorrelated and the TER is determined as 

 

 
According to the FCC guidance in TCBC workshop and IEC TR 63170, the total exposure ratio 
calculated by taking ratio of maximum reported SAR divided by SAR limit and adding it to maximum 
measured power density by its limit. Numerical sum of the ratios should be less or equal to 1. 
Therefore the simultaneous transmission should be follows: 
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13 Measurement Uncertainty 
The budget is valid for evaluation distance ＞λ/2π. For specific tests and configurations, the uncertainty can be 
considered smaller. 

Error Description 
Unc. Value 

(±dB) 

Prob. 

Dist. 
Div. (Ci) 

Std.Unc. 

(±dB) 

(Vi) 

Veff 

Uncertainty terms dependent on the measurement system  
CAL Calibration 0.49 N 1 1 0.49 ∞ 
FRS Frequency response 0.20 R 3  1 0.12 ∞ 
ISO Isotropy 0.50 R 3  1 0.29 ∞ 
LIN Linearity 0.20 R 3  1 0.12 ∞ 
PPO Probe positioning offset 0.30 R 3  1 0.17 ∞ 
PPR Probe positioning repeatability 0.04 R 3  1 0.02 ∞ 
APN Amplitude and phase noise 0.04 R 3  1 0.02 ∞ 
DAQ Data acquisition 0.03 N 1 1 0.03 ∞ 
REC Field reconstruction 0.60 R 3  1 0.35 ∞ 
SAV Spatial averaging 0.10 R 3  1 0.06 ∞ 
SDL System detection limit 0.04 R 3  1 0.02 ∞ 
Uncertainty terms dependent on the DUT and environmental factors 
MOD Modulation response 0.40 R 3  1 0.23 ∞ 
DH Device holder influence 0.10 R 3  1 0.06 ∞ 
AC RF ambient conditions 0.04 R 3  1 0.02 ∞ 
AR Ambient reflections 0.04 R 3  1 0.02 ∞ 
DRI Drift of the DUT 0.02 R 3  1 0.01 ∞ 

Combined Standard Uncertainty 0.76 ∞ 
Expanded Standard Uncertainty (95%) 1.52  

 

14 MAIN TEST INSTRUMENTS 
Table 12.1: List of Main Instruments 

No. 
Name Type 

Serial 
Number 

Calibration Date Valid Period 

01 EummWV Probe EummWV4 9492 May 20,2021 One year 

02 DAE SPEAG DAE4 777 January 08,2021 One year 

03 5G Verification Source 30 GHz 1076 September 11,2020 One year 

04 Thermo meter 608-H1 N/A June 15,2021 One year 

 
***END OF REPORT BODY***
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ANNEX A  Graph Results 
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ANNEX B  System Verification Results 

 

 



          

 
 

No.I21Z61571-SEM01 

©Copyright. All rights reserved by CTTL.                                 Page 22 of 51 

 

 



          

 
 

No.I21Z61571-SEM01 

©Copyright. All rights reserved by CTTL.                                 Page 23 of 51 

 

 
 



          

 
 

No.I21Z61571-SEM01 

©Copyright. All rights reserved by CTTL.                                 Page 24 of 51 

ANNEX C  System Description and Setup 

The system to be used for the near field power density measurement 
 SPEAG DASY6 system 
 SPEAG cDASY6 5G module software 
 EUmmWVx probe 
 5G Phantom cover 
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C.1 EUmmWave Probe / E-Field 5G Probe 

The probe design allows measurements at distances as small as 2 mm from the sensors to the 
surface of the device under test (DUT). The typical sensor to probe tip distance is 1.5 mm. 
 

Frequency 750 MHz – 110 GHz 

Probe Overall Length 320 mm 

Probe Body Diameter 8.0 mm 

Tip Length 23.0 mm 

Tip Diameter 8.0 mm 

Probe’s two dipoles length 0.9 mm – Diode loaded 

Dynamic Range < 20 V/m - 10000 V/m with PRE-10 (min < 50 V/m - 3000 V/m) 

Position Precision < 0.2 mm 

Distance between diode 
sensors and probe’s tip 

1.5 mm 
Minimum Mechanical 
separation between probe 
tip and a Surface 

0.5 mm 

Applications 

E-field measurements of 5G devices and other mm-wave 

transmitters operating above 10GHz in < 2 mm distance from device 

(free-space) Power density, H-field and far-field analysis using total 

field reconstruction. 

Compatibility cDASY6 + 5G-Module SW1.0 and higher 
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C.2 Data Acquisition Electronics(DAE) 

The data acquisition electronics consist of a highly sensitive electrometer-grade preamplifier with 
auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command 
decoder with a control logic unit. Transmission to the measurement server is accomplished through 
an optical downlink for data and status information, as well as an optical uplink for commands and 
the clock. 
The mechanical probe mounting device includes two different sensor systems for frontal and 
sideways probe contacts. They are used for mechanical surface detection and probe collision 
detection. 
The input impedance of the DAE is 200 MOhm; the inputs are symmetrical and floating. Common 
mode rejection is above 80 dB. 

 
                              Picture C.4: DAE 
 

C.3 Scan configuration 

Fine-resolution scans on 2 different planes are performed to reconstruct the E- and H-fields as well 
as the power density; the z-distance between the 2 planes is set to λ/4. 
The (x, y) grid step is also set λ/4, the grid extent is set to sufficiently large to identify the field pattern 
and the peak. 
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ANNEX D  Probe Calibration Certificate 
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ANNEX E  5G Verification Source 
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ANNEX F  Accreditation Certificate 

 
 


