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1. Attestation of Test Result of Device Under Test

Attestation of SAR test result

Applicant Name: Franklin Technology Inc.
FCC ID: XHG-R850

Model: R850

EUT Type LTE Mobile Router
Application Type: Certification

The Highest Reported SAR (W/Kg)

Band Tx. Frequency ‘ Equipment Reported 1g SAR (W/kQ)
(MHz) - Class Hotspot
LTE Band 4 (AWS) 1710.7 ~1754.3 PCB 1.20
LTE Band 12 699.7 ~ 715.3 PCB 0.98
LTE Band 25 (PCS) 1850.7~1914.3 PCB 0.66
LTE Band 26 (Cell) 814.7 ~ 848.3 PCB 0.56
LTE Band 41 2498.5 ~2687.5 PCB 0.47
802.11b 2412 -2 462 DTS 0.19
Simultaneous SAR per KDB 690783 D01v01r03 1.39
Date(s) of Tests: 10/30/ 2015 ~ 11/09/ 2015
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-n'l-l;-cr)r(i?c':’hi)a.-si, Gyeonggi-do, 17383. Rep. of KOREA 4 of 153
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2. Device Under Test Description

2.1 DUT specification

Device Wireless specification overview

Band & Mode

Operating Mode

Tx. Frequency

LTE Band 2 Data 1850.7 ~ 1909.3 MHz
LTE Band 4 (AWS) Data 1710.7 ~1754.3 MHz
LTE Band 5 Data 824.7 ~ 848.3 MHz
LTE Band 12 Data 699.7 ~ 715.3 MHz
LTE Band 25 (PCS) Data 1850.7 ~1914.3 MHz
LTE Band 26 (Cell) Data 814.7 ~ 848.3 MHz
LTE TDD Band 41 Data 2498.5 ~2687.5 MHz
2.4 GHz WLAN Data 2412 ~ 2 462 MHz

Device Description

Back Cover Normal Battery cover
Battery Options Standard

Hardware Version: REV1.0

Software Version : J120F.001

Device Serial Numbers

Several samples with identical hardware were used to SAR testing.
The manufacturer has confirmed that the devices tested have the
same physical, mechanical and thermal characteristics

2.2 DUT Wireless mode

11. 26, 2015

Mvc\)/::irjllaefi’zn Band Operating Mode Duty Cycle
2 Data (QPSK, 16QAM) 100 % (FDD)
4 (AWS) | Data (QPSK, 16QAM) 100 % (FDD)
5 Data (QPSK, 16QAM) 100 % (FDD)
LTE Band 12 Data (QPSK, 16QAM) 100 % (FDD)
25 (PCS) | Data (QPSK, 16QAM) 100 % (FDD)
26 (Cell) | Data (QPSK, 16QAM) 100 % (FDD)
41 Data (QPSK, 16QAM) 63.3 % (TDD)
2.4 GHz WLAN Data l 802.11 b, 802.11 g, 802.11 n (HT20) | 100 %
Report No. ) ) . HCT CO., LTD. ) .
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2.3 LTE information
Item. \ Description
Band 2: 1850.7 MHz ~1909.3 MHz
Band 4: 1710.7 MHz ~ 1 754.3 MHz
Band 5: 824.7 MHz ~ 848.3 MHz
Frequency Range: Band 12: 699.7 MHz ~ 715.3 MHz
Band 25: 1850.7 MHz ~ 1 914.3 MHz
Band 26: 814.7 MHz ~ 848.3 MHz
Band 41: 2 498.5 MHz ~ 2 687.5 MHz
Band 2: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz
Band 4: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz
Band 5: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz
Channel Bandwidths Band 12: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz
Band 25: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz
Band 26: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz
Band 41: 5 MHz, 10 MHz, 15 MHz, 20 MHz
Channel Number s& Frequencies(MHz):

Band 2
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Freg. Freq. Freq. Freq. Freq.
ch. (MHz) ch. (MHz) ch. (MHz) ch. (MHzZ) ch. (MHz) Ch. Freq. (MHz)

18607 | 1850.7 | 18615 | 1851.5 | 18625 | 1852.5 | 18650 | 1855.0 | 18675 |1857.5| 18700 1860.0
18900 | 1880.0 | 18900 | 1880.0 | 18900 | 1880.0 | 18900 | 1880.0 | 18900 | 1880.0| 18900 1880.0
19193 | 1909.3 | 19185 | 1908.5 | 19175 | 1907.5 | 19150 | 1905.0 | 19125 | 1902.5| 19100 1900.0

1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
ch. | Frea ch. Fred. ch. Freq. ch. | Fred ch. Fred. ch.  |Freq. (MHz)

(MHz) (MHz) (MHz) (MHz) (MHz)
19957 |1710.7| 19965 17115 | 19975 | 17125 | 20000 |1715.0| 20025 |1717.5| 20050 1720.0
20175 |1732.5| 20175 17325 | 20175 | 17325 | 20175 |17325| 20175 |1732.5| 20175 17325
20393 |1754.3| 20385 17535 | 20375 | 17525 | 20350 |1750.0| 20325 |1747.5| 20300 1745.0

1.4 MHz 3 MHz 5 MHz 10 MHz
Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz)
20407 824.7 20415 825.5 20425 826.5 20450 829.0
20525 836.5 20525 836.5 20525 836.5 20525 836.5
20643 848.3 20635 847.5 20625 846.5 20600 844.0
Band 12
1.4 MHz 3 MHz 5 MHz 10 MHz
Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz)
23017 699.7 23025 700.5 23035 701.5 23060 704.0
23095 707.5 23095 707.5 23095 707.5 23095 707.5
23173 715.3 23165 714.5 23155 713.5 23130 711.0
Band 25
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
ch. | Frea ch. Freq. ch. Freq. ch | Frea ch. Freq. ch.  |Freq. (MHz)

(MHz) (MHz) (MHz) (MHz) (MHz)
26047 |1850.7| 26055 | 1851.5 | 26065 | 18525 | 26090 |1855.0| 26115 |1857.5| 26140 1 860.0
26365 |1882.5| 26365 | 18825 | 26365 | 18825 | 26365 |1882.5| 26365 |1882.5| 26365 1882.5
26683 |1914.3| 26675 | 1913.5 | 26665 | 19125 | 26640 |1910.0| 26615 |1907.5| 26590 1905.0
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1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz
Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz)
26697 814.7 26705 815.5 26715 816.5 26750 820.0 26775 822.5
26865 831.5 26865 831.5 26865 831.5 26865 831.5 26865 831.5
27033 848.3 27025 847.5 27015 846.5 26990 844.0 26965 841.5
Band 41
5 MHz 10 MHz 15 MHz 20 MHz
Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz)
39675 2498.5 39700 2501.0 39725 2503.5 39750 2506.0
40148 2545.8 40160 2547.0 40173 2548.3 40185 2549.5
40620 2593.0 40620 2593.0 40620 2593.0 40620 2593.0
41093 2640.3 41080 2639.0 41068 2637.8 41055 2636.5
41565 2687.5 41540 2685.0 41515 2682.5 41490 2680.0

Iltem. Description

UE Category UE Category 4

Modulations Supported in UL QPSK, 16QAM

LTE voice/data requirements Data Only,

The EUT incorporates MPR as per 3GPP TS 36.101 sec. 6.2.3 ~6.2.5
(Manufacturer attestation to be provided)

LTE MPR options The MPR is permanently built-in by design as a mandatory.

A-MPR is not implemented in the DUT.

Power reduction explanation This device doesn't implements power reduction.

LTE Carrier Aggregation This device doesn't support LTE Carrier Aggregation for US Bands

This device does not support full CA features on 3GPP Release 10. It supports a
maximum of 3 carriers in the downlink. All uplink communications are identical to
the Release 8 specifications. Uplink communications are done on the PCC. Due to
carrier capability, only the combinations listed above are supported. The following
LTE Release 10 features are not supported. Relay, HetNet, Enhanced MIMO,
elCl, WiFi offloading, MDH, eMBMA, Cross-Carrier Scheduling, Enhanced
SC-FDMA.

LTE SAR Testing was performed using a CMW500.

UE transmits with maximum output power during SAR testing.

LTE Release 10 information

Description of the test equipment,
software, etc.

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA
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2.4 TEST METHODOLOGY and Procedures

The tests documented in this report were performed in accordance with IEEE Standard 1528-2013 & IEEE
1528-2005 and the following published KDB procedures.

- FCC KDB Publication 941225 D05 SAR for LTE Devices v02r04

- FCC KDB Publication 248227 D01 802.11 Wi-Fi SAR v02r02

- FCC KDB Publication 447498 D01 General SAR Guidance v06

- FCC KDB Publication 865664 D01 SAR measurement 100 MHz to 6 GHz v01r04
- FCC KDB Publication 865664 D02 SAR Reporting v01r02

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 8 of 153
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2.5 Nominal and Maximum Output Power Specifications
This device operates using the following maximum output power specifications. SAR values were scaled to
the maximum allowed power to determine compliance per KDB publication 447498 D01v06.

2.5.1 Maximum Output Power

Mode / Band Modulated Average (dBm)
Maximum 23.7
LTE Band 4 (AWS)
Nominal 22.7
Maximum 23.5
LTE Band 12
Nominal 22.5
Maximum 22.5
LTE Band 25
Nominal 21.5
Maximum 23.5
LTE Band 26 (Cell) -
Nominal 22.5
Maximum 23.7
LTE Band 41
Nominal 22.7

Mode / Band Modulated Average (dBm)

Maximum 16.5

IEEE 802.11b (2.4 GHz) -
Nominal 15.5
Maximum 135

IEEE 802.119g (2.4 GHz) -
Nominal 12.5
Maximum 135

IEEE 802.11n (2.4 GHZz) -
Nominal 125

R N HCT CO., LTD.
eport No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 9 of 153
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2.6 DUT Antenna Locations
Device Edges / Sides for SAR Testing

Front Left Right Bottom
LTE Band 4 Yes Yes Yes Yes No Yes
LTE Band 12 Yes Yes Yes Yes No Yes
LTE Band 25 Yes Yes Yes Yes No Yes
LTE Band 26 Yes Yes Yes Yes No Yes
LTE Band 41 Yes Yes No Yes No Yes
2.4 GHz WLAN Yes Yes Yes Yes Yes No

Note; All test configurations are based on front view.

2.7 SAR Summation Scenario

According to FCC KDB 447498 D0O1v06, transmitters are considered to be transmitting simultaneously when
there is overlapping transmission, with the exception of transmissions during network hand-offs with
maximum hand-off duration less than 30 seconds. Possible transmission paths for the EUT are shown below
paths and are mode in same rectangle to indicate communication modes which share the same path. Modes
which share the same transmission path cannot transmit simultaneously with one another.

Path 1 Path 2
- - T T Tt T T 77777771 |
I ! | I
I LTE | | WiFi |
I I I I

—-_—a— - - - - - - O O e e e e s e ol -_—e - - e e e e e e =w ol

Simultaneous transmission paths

This device contains multiple transmitters that may operate simultaneously, and therefore requires a
simultaneous transmission analysis according to FCC KDB 447498 D0O1v06.

Simultaneous Transmission Scenarios

Applicable Combination Hotspot

LTE+ 2.4 GHz WiFi Yes

1. All licensed modes share the same antenna path and cannot transmit simultaneously.
2. The highest reported SAR for each exposure condition is used for SAR summation purpose.

2.8 SAR Test Exclusions Applied
Licensed Transmitter(s)

This device supports both LTE Band 2, LTE Band 25 and LTE 5, LTE Band 26. Since the supported frequency
span for LTE Band 2 and LTE Band 5 falls completely within the supported frequency span for LTE Band 25
and LTE Band 26, both LTE bands have the same target power, and both LTE bands share the same
transmission path, SAR was only assessed for LTE Band 25 and LTE Band 26.

LTE SAR for the higher modulations and lower bandwidths were not tested since the maximum average
output power of all required channels and configurations was not more than 0.5 dB higher than the highest
bandwidth; and the reported LTE SAR for the highest bandwidth was less than 1.45 W/kg for all configurations
according to FCC KDB 941225 D05v02r04.
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3. INTRODUCTION

The FCC has adopted the guidelines for evaluating the environmental effects of radio frequency radiation in
ET Docket 93-62 on Aug. 6, 1996 to protect the public and workers from the potential hazards of RF
emissions due to FCC-regulated portable devices.

The safety limits used for the environmental evaluation measurements are based on the criteria published by
the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI
C95.1-1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz. 1992 by the Institute of Electrical and Electronics Engineers, Inc.,
Ne York, New York 10017. The measurement procedure described in IEEE/ANSI C95.3-1992 Recommended
Practice for the Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used
for guidance in measuring SAR due to the RF radiation exposure from the Equipment Under Test (EUT).
These criteria for SAR evaluation are similar to those recommended by the National Council on Radiation
Protection and Measurements (NCRP) in Biological Effects and Exposure Criteria for Radio frequency
Electromagnetic Fi el ds, 06 NCRP NRRP 1986} Betheada, M® 20814. SAR is a measure of the
rate of energy absorption due to exposure to an RF transmitting source. SAR values have been related to
threshold levels for potential biological hazards.

SAR Definition

Specific Absorption Rate (SAR) is defined as the time derivative of the incremental electromagnetic energy
(dw) absorbed by (dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given
density (r ). It is also defined as the rate of RF energy absorption per unit mass at a point in an absorbing
body.

1=4 wy =g w, T Eo

Figure 1. SAR Mathematical Equation
SAR is expressed in units of Watts per Kilogram (W/kg)

1=4 ar7z

Where:
» = conductivity of the tissue-simulant material (S/m)
" = mass density of the tissue-simulant material (kg/ )
‘O = Total RMS electric field strength (V/m)

NOTE: The primary factors that control rate of energy absorption were found to be the wavelength of the
incident field in relations to the dimensions and geometry of the irradiated organism, the orientation of the
organism in relation to the polarity of field vectors, the presence of reflecting surfaces, and whether
conductive contact is made by the organism with a ground plane.
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4. DESCRIPTION OF TEST EQUIPMENT
4.1 SAR MEASUREMENT SETUP

These measurements are performed using the DASY4 automated dosimetric assessment system. It is made
by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists of high precision robotics
system (Staubli), robot controller, Pentium Il computer, near-field probe, probe alignment sensor, and the
generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot
performing precise movements to position the probe to the location (points) of maximum electromagnetic field
(EMF) (see Figure.2).

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote
control, is used to drive the robot motors. The PC with Windows XP or Windows 7 is working with SAR
Measurement system DASY4 & DASY5, A/D interface card, monitor, mouse, and keyboard. The Staubli
Robot is connected to the cell controller to allow software manipulation of the robot. A data acquisition
electronic (DAE) circuit performs the signal amplification, signal multiplexing, AD-conversion, offset
measurements, mechanical surface detection, collision detection, etc. is connected to the Electro-optical
coupler (EOC). The EOC performs the conversion from the optical into digital electric signal of the DAE and
transfers data to the PC plug-in card.

B W W W N N W W N N N

llll!llllliﬁf

Figure 2. HCT SAR Lab. Test Measurement Set-up

The DAE consists 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 and control logic unit.
Transmission to the PC-card is accomplished through an optical downlink for data and status information and
an optical uplink for commands and clock lines. The mechanical probe mounting device includes two different
sensor systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection
and probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system
is described in detalil in.
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4.2 DASY E-FIELD PROBE SYSTEM

Isotropic SAR Probe
Probe type ET3DV6 ES3DV3 EXDV4

Appearance

Symmetrical design with triangular core Interleaved sensors
Construction Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Calibration IEEE 1528-2013, IEC 62209-1, IEC 62209-2, KDB 865664
10 MHz to 2.3 GHz 10 MHz to 4 GHz 10 MHz to 6 GHz
Frequency Linearity: £ 0.2 dB Linearity: £ 0.2 dB Linearity: £ 0.2 dB
(30 MHz to 2.3 GHz) (30 MHz to 4 GHz) (30 MHz to 6 GHz)
+0.2dBin TSL +0.2dBin TSL +0.3dBin TSL
Directivity (rotation around probe axis) (rotation around probe axis) (rotation around probe axis)
+0.4dBin TSL +0.3dBin TSL +0.5dBin TSL

(rotation normal to probe axis) | (rotation normal to probe axis) | (rotation normal to probe axis)

5 uW/g to > 100 mW/g; Linearity: |5 pW/g to > 100 mW/g; Linearity: 10 pWi/g to > 100 mW/g;

Dynamic Range

+0.2dB +0.2dB Linearity: £ 0.2 dB
Overall length: 337 mm Overall length: 337 mm Overall length: 337 mm
(Tip: 16 mm) (Tip: 20 mm) (Tip: 20 mm)
. : Tip diameter: 6.8 mm Tip diameter: 3.9 mm Tip diameter: 2.5 mm
Dimensions
(Body: 12 mm) (Body: 12 mm) (Body: 12 mm)
Distance from probe tip to Distance from probe tip to Distance from probe tip to
dipole centers: 2.7 mm dipole centers: 2.0 mm dipole centers: 1.0 mm
General dosimetry up to 2.3 GHz| General dosimetry up to 4 GHz | General dosimetry up to 6 GHz
Dosimetry in strong gradient Dosimetry in strong gradient Dosimetry in strong gradient
Application fields fields fields
Compliance tests of mobile Compliance tests of mobile Compliance tests of mobile
phones phones phones

The SAR measurements were conducted with the dosimetric probe ET3DV6, ES3DV3 and EX3DV4(depending on the
frequency), designed in the classical triangular configuration and optimized for dosimetric evaluation. The probe is
constructed using the thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped
with an optical multitier line ending at the front of the probe tip. It is connected to the EOC box on the robot arm and
provides an automatic detection of the phantom surface. Half of the fibers are connected to a pulsed infrared
transmitter, the other half to a synchronized receiver. As the probe approaches the surface, the reflection from the
surface produces a coupling from the transmitting to the receiving fibers. This reflection increases first during the
approach, reaches a maximum and then decreases. If the probe is flatly touching the surface, the coupling is zero.
The distance of the coupling maximum to the surface is independent of the surface reflectivity and largely independent
of the surface to probe angle. The DASY 4 & 5 software reads the reflection during a software approach and looks for
the maximum using a 2nd order fitting. The approach is stopped at reaching the maximum.

HCT CO,, LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 13 of 153
HCT-A-1511-F007 TEL: +82 31 645 6300  FAX: +82 31 645 6401

Report No.



HCTCOLTD

FCC ID: XHG-R850 Issue Date:

11. 26, 2015

4.3 SAM Phantom

The shell corresponds to the specifications of the Specific Anthropomorphic
Mannequin (SAM) phantom defined in IEEE 1528 and IEC 62209-1. It enables the
dosimetric evaluation of left and right hand phone usage as well as body mounted
usage at the flat phantom region. A cover prevents evaporation of the liquid.
Reference markings on the phantom allow the complete setup of all predefined
phantom positions and measurement grids by teaching three points with the robot.

Shell Thickness 2.0mm = 0.2 mm (6 £ 0.2 mm at ear point)
Filling Volume about 25 L
Dimensions 810 mm x 1 000 mm x 500 mm (H x L x W)

Triple Modular Phantom consists of tree identical modules which can be installed
and removed separately without emptying the liquid. It includes three reference
points for phantom installation. Covers prevent evaporation of the liquid. Phantom
material is resistant to DGBE based tissue simulating liquids. The MFP V5.1 will be
delivered including wooden support only (non-standard SPEAG support).
Applicable for system performance Cheek from 700 MHz to 6 GHz (MFP V5.1C) as
well as dosimetric evaluations for body-worn operation.

Shell Thickness 2.0 mm = 0.2 mm
Filling Volume approx. 8.1 L
Dimensions 830 mm x 500 mm (L x W)

4.4 Device Holder for Transmitters

In combination with the SAM Phantom V 4.0, the Mounting Device (POM) enables
the rotation of the mounted transmitter in spherical coordinates whereby the
rotation points is the ear opening. The devices can be easily, accurately, and
repeatable positioned according to the FCC and CENELEC specifications. The
device holder can be locked at different phantom locations (left head, right head,
flat phantom).

Note: A simulating human hand is not used due to the complex anatomical and
geometrical structure of the hand that may produced infinite number of
configurations. To produce the Worst-case condition (the hand absorbs antenna
output power), the hand is omitted during the tests.

Report No. HCT CO., LTD.
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Fig. 4-2. MFP V5.1C

Fig. 4-3. Device Holder
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5. SAR MEASUREMENT PROCEDURE

The evaluation was performed with the following procedure:

1. The SAR distribution at the exposed side of the head or body was measured at a distance no more than
5.0 mm from the inner surface of the shell. The area covered the entire dimension of the DUT& head and
body area and the horizontal grid resolution was depending on the FCC KDB 865664 D01v01r04 table
4-1 & IEEE 1528-2013.

2. Based on step, the area of the maximum absorption was determined by sophisticated interpolations
routines implemented in DASY software. When an Area Scan has measured all reachable point. DASY
system computes the field maximal found in the scanned are, within a range of the maximum. SAR at this
fixed point was measured and used as a reference value.

3. Around this point, a volume was assessed according to the measurement resolution and volume size
requirements of FCC KDB 865664 D01v01r04 table 4-1 and IEEE 1528-2013. On the basis of this data
set, the spatial peak SAR value was evaluated with the following procedure (reference from the DASY
manual.)

a. The data at the surface were extrapolated, since the center of the dipoles is no more than 2.7 mm away
from the tip of the probe (it is different from the probe type) and the distance between the surface and the
lowest measuring point is 1.2 mm. The extrapolation was based on a least square algorithm. A polynomial
of the fourth order was calculated through the points in z-axes. This polynomial was then used to evaluate
the points between the surface and the probe tip.

b. The maximum interpolated value was searched with a straight-forward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1 g or 10 g) were computed using the
3D-Spline interpolation algorithm. The 3D-spline is composed of three one-dimensional splines with the
ANot a knot 0 yauodmediedtidng Tihe yolume was integrated with the trapezoidal algorithm.
One thousand points (10 x 10 x 10) were interpolated to calculate the average.

c. All neighboring volumes were evaluated until no neighboring volume with a higher average value was
found.

4. The SAR reference value, at the same location as step 2, was re-measured after the zoom scan. If the
value changed by more than 5 %, the SAR evaluation and drift measurements were repeated.
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Area scan and zoom scan resolution setting follow KDB 865664 D01v01r04 quoted below.

03 GHz >3 GHz
Mammum distance from closest measurement point 541 mm {in(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probg axis to phantom surface 30°+1° 20P+1°
normal at the measurement location
02 GHz: 014 34 GHz: 012
23 GHz: 011 46 GHz: 01¢(

\When the x or y dimensioof the test device, in the
measurement plane orientation, is smaller than the above, 1
measur ement resolution musHt
dimension of the test device with at least one measurement
point on the test device.

O 2 GHz: O 34 GHz: O5
23 GHz: OS5 46 GHz: 04

Maximumarea scaspatial resolutiono %rea, & Wrea

Maximum zoom scafpatial resolutiono %oom, & Yoom

34 GHz: 04
uniform grid o Zyon(N) O mm 45 GHz: O3
56 GHz: 02

Maximum zoom scan

Spatial resolution P Zoonf1); betweert = ’ 34 GHz: 03

normal to phantom two Points closest to O mm 45 GHz: 02.

surface graded [phantom surface 56 GHz: 02
grid

0D Zoon{N>1): between .
subsequent Points O 1 PZon{n-1)

34 GHz: 0278

Minimum zoom scan volume [, y, z O 30 mm 45 GHz: 025

56 GHzmmO2 2

Not e: 0 i s the pe-waeatrotmal iadertetp thettissoefmedium;pséealmafestandard IEEE P1528
2011 for details.

When zoom scan is required and the reported SAR from the area scangaSédR Jestimation procedures of KDB

447498 is O 1.4 W kg, O 8 mm, O 7 mm and O 5 mm zoom
GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.

%
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6. DESCRIPTION OF TEST POSITION

6.1 Body Holster/Belt Clip Configurations

Body-worn operating configurations are tested with the belt-clips and holsters attached to the device and
positioned against a flat phantom in a normal use configuration. A device with a headset output is tested with
a headset connected to the device. Body dielectric parameters are used.

Accessories for Body-worn operation configurations are divided into two categories: those that do not contain
metallic components and those that contain metallic components. When multiple accessories that do not
contain metallic components are supplied with the device, the device is tested with only the accessory that
dictates the closest spacing to the body. Then multiple accessories that contain metallic components are
tested with each accessory. If multiple accessory share an identical metallic component (i.e. the same
metallic belt-clip used with different holsters with no other metallic components) only the accessory that
dictates the closest spacing to the body is tested.

Body-worn accessories may not always be supplied or available as options for some Devices intended to be
authorized for body-worn use. In this case, a test configuration with a separation distance between the back of
the device and the flat phantom is used.

Since this EUT does not supply any body worn accessory to the end user a distance of 1.0 cm from the EUT
back surface to the liquid interface is configured for the generic test.

"See the Test SET-UP Photo"

Transmitters that are designed t o op dotaktcenfigurations, are nt
tested for SAR compliance with the front of the device positioned to face the flat phantom. For devices that
are carried next to the body such as a shoulder, waist or chest-worn transmitters, SAR compliance is tested
with the accessory(ies), Including headsets and microphones, attached to the device and positioned against a

flat phantom in a normal use configuration.

In all cases SAR measurements are performed to investigate the worst-case positioning. Worst case
positioning is then documented and used to perform Body SAR testing.

6.2 Body-Worn Accessory Configurations

Body-worn operating configurations are tested with the belt-dips and holsters

attached to the device and positioned against a flat phantom in a normal use
configuration (see Figure 6-4). Per FCC KDB Publication 648474 D04v01r03 oo
Body-worn accessory exposure is typically related to voice mode operations when '
handsets are carried in Body-worn accessories. The Body-worn accessory LN -
procedures in FCC KDB Publication 447498 DO1v06 should be used to test for ) \-.@
Body-worn accessory SAR compliance, without a headset connected to it. This
enables the test results for such configuration to be compatible with that required for
hotspot mode when the Body-worn accessory test separation distance is greater than
or equal to that required for hotspot mode, when applicable. When the reported SAR
for a body- worn accessory, measured without a headset connected to the handset, is
> 1.2 WI/kg, the highest reported SAR configuration for that wireless mode and
frequency band should be repeated for that body- worn accessory with a headset
attached to the handset.

Figure 6-4
Sample Body-Worn Diagram

Accessories for Body-worn operation configurations are divided into two categories: those that do not contain
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metallic components and those that do contain metallic components. When multiple accessories that do not
contain metallic components are supplied with the device, the device is tested with only the accessory that
dictates the closest spacing to the body. Then multiple accessories that contain metallic components are
tested with the device with each accessory. If multiple accessories share an identical metallic component (i.e.
the same metallic belt-dip used with different holsters with no other metallic components) only the accessory
that dictates the closest spacing to the body is tested.

Body-worn accessories may not always be supplied or available as options for some devices intended to be
authorized for Body-worn use. In this case, a test configuration with a separation distance between the back
of the device and the flat phantom is used. Test position spacing was documented.

Transmitters that are designed to operate in front of a person's face, as in push-to-talk configurations, are
tested for SAR compliance with the front of the device positioned to face the flat phantom in head fluid. For
devices that are carried next to the body such as a shoulder, waist or chest-worn transmitters. SAR
compliance is tested with the accessories, including headsets and microphones, attached to the device and
positioned against a flat phantom in a normal use configuration.

6.3 Wireless Router Configurations

Some battery-operated handsets have the capability to transmit and receive user data through simultaneous
transmission of WIFI simultaneously with a separate licensed transmitter. The FCC has provided guidance in
FCC KDB Publication 941225 D06v02r01 where SAR test considerations for handsets (LxXWx9cmx5 cm) are
based on a composite test separation distance of 10 mm from the front back and edges of the device
containing transmitting antennas within 2.5 cm of their edges, determined from general mixed use conditions
for this type of devices. Since the hotspot SAR results may overlap with the Body-worn accessory SAR
requirements, the more conservative configurations can be considered, thus excluding some Body-worn
accessory SAR tests.

When the user enables the personal wireless router functions for the handset actual operations include
simultaneous transmission of both the WIFI transmitter and another licensed transmitter. Both transmitters
often do not transmit at the same transmitting frequency and thus cannot be evaluated for SAR under actual
use conditions due to the limitations of the SAR assessment probes. Therefore, SAR must be evaluated for
each frequency transmission and mode separately and spatially summed with the WIFI transmitter according
to FCC KDB Publication 447498 DO01v06 publication procedures. The "Portable Hotspot* feature on the
handset was NOT activated during SAR assessments, to ensure the SAR measurements were evaluated for
a single transmission frequency RF signal at a time.
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7. ANSI/ IEEE C95.1 - 1992 RF EXPOSURE LIMITS

UNCONTROLLED CONTROLLED
ENVIRONMENT ENVIRONMENT
HUMAN EXPOSURE General Population Occupational
(W/kg) or (mWIg) ‘ (W/kg) or (mWIg)
SPATIAL PEAK SAR * 1.60 8.00
(Brain) ' '
SPATIAL AVERAGE SAR ** 0.08 0.40
(Whole Body) ' '
SPATIAL PEAK SAR *** 4.00 20.00
(Hands / Feet / Ankle / Wrist) ' '

Table 8.1 Safety Limits for Partial Body Exposure
NOTES:

* The Spatial Peak value of the SAR averaged over any 1 g of tissue (defined as a tissue volume in
the shape of a cube) and over the appropriate averaging time.

** The Spatial Average value of the SAR averaged over the whole-body.

*** The Spatial Peak value of the SAR averaged over any 10 g of tissue (defined as a tissue volume
in the shape of a cube) and over the appropriate averaging time.

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 mad 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.

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. This 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.
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8. FCC SAR GENERAL MEASUREMENT PROCEDURES

8.1 SAR Measurement Conditions for LTE

LTE modes are tested according to FCC KDB 941225 D05v02r04 publication. Establishing connections with
base station simulators ensure a consistent means for testing SAR and are recommended for evaluation SAR
[4]. The R&S CMW500 or Anritsu MT8820C simulators are used for LTE output power measurements and
SAR testing. Closed loop power control was used so the UE transmits with maximum output power during
SAR testing. SAR tests were performed with the same number of RB and RB offsets transmitting on all TTI
frames (maximum TTI).

8.1.1 Spectrum Plots for RB Configurations
A properly configured base station simulator was used for SAR tests and power measurements. Therefore,
spectrum plots for RB configurations were not required to be included in this report.

8.1.2 MPR

MPR is permanently implemented for this device by the manufacturer. The specific manufacturer target MPR
is indicated alongside the SAR results. MPR is enabled for this device, according to 3GPP TS36. 101 Section
6.2.31 6.2.5 under Table 6.2.3-1.

8.1.3 A-MPR
A-MPR(Additional MPR) has been disabled for all SAR tests by setting NS=01 on the base station simulator.

8.1.4 Required RB Size and RB offsets for SAR testing
According to FCC KDB 941225 D05v02r04

a. Persec4.2.1, SAR is required for QPSK 1 RB Allocation for the largest bandwidth
i. The required channel and offset combination with the highest maximum output power is required

for SAR.

ii. When the reported SAR is O 0.8 W/Kg, testing of the remaining RB offset configurations and
required test channels is not required. Otherwise, SAR is required for the remaining required test
channels using the RB offset configuration with highest output power for that channel.

iii. When the reported SAR for a required test channel is > 1.45 W/kg, SAR is required for all RB
offset configurations for that channel.

b. Per Sec 4.2.2, SAR is required for 50% RB allocation using the largest bandwidth following the same
procedures outlined in Sec 4.2.1.

c. Per Sec. 4.2.3, QPSK SAR is not required for the 100% allOcation when the highest maximum output
power for the 100% allocation is less than the highest maximum output power of the 1 RB and 50% RB
allocations and the reported SAR for the 1 RB and 50% RB allocations is < 0.8 W/kg.

d. Per Sec. 4.2.4 and 4.3, SAR test for higher order modulations and lower bandwidths configurations are
not required when the conducted power of the required test configurations determined by Sec. 4.2.1
through 4.2.3 is less than or equal to 1/2 dB higher than the equivalent configuration using QPSK
modulation and when the QPSK SAR for those configurations is < 1.45 W/Kg.

SAR testing was performed according to the FCC KDB 941225 D05v02r03 publication.

This DUT is developed base on MPR. The MPR is mandatory.

The device will not operate with any other MPR setting than that stated in the table as indicated.

SAR Testing was performed using a CMW500. UE transmits with Maximum output power during SAR testing.
A-MPR has been disabled for all SAR tests by setting NS=01 on the R&S CMW500.
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8.1.5 LTE(TDD) Considerations

According to KDB 941225 D05v02r03, for Time-Division Duplex (TDD) systems, SAR must be tested using a
fixed periodic duty factor according to the highest transmission duty factor implemented for the device and

supported by the defined 3GPP LTE TDD configurations.

SAR was tested with the highest transmission duty factor (63.33 %) using Uplink-downlink configuration 0 and

Special subframe configuration 6.

LTE TDD Band 41 supports 3GPP TS 36.211 section 4.2 for Type 2 Frame and Table 4.2-2 for

uplink-downlink configurations and Table 4.2-1 for Special subframe configurations.

HCT-A-1511-F007
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FAX: +82 31 645 6401

Table 4 2.1 Contiguration of spocial subframo (engtis of DwP TS/GP/UpPTS) o )
| Naormal cyclic prefix n downlink Extondod cychic profix in downink
Spocal sublrame DwWHTS UpPTS DwPTS | UpPTS
configuration Normal cychic profix Extended cyd | Normal cycix Extonded cyche
n_uphnk profocin uplink prefix in uphink profix m uplnk
0 65921, 76807, |
1 197607 _'u.‘lis,n T |
} - { 192.7 Y860 .7
9827, 21927, 2560.7, | 230407, | 3
' ! 241447, 16007, |
4 '6336-T, 7680.7 'I
' 6592 ]‘ OU480-7 |
' — 4384.7, §120-7,
f 19760 ].‘ 30407 ‘
7 21952.7, 13847, $120.7, | 12800.7, |
' 8 144 T, l '
' 9 13168 T i .
Table 4 2-2- Uplink-downlink configurations.
Uplnk-downlink Downiink-io- Subframe number
configuration Uplink Swiich-
pot periodicity 0 1 2 3 4 5 6 7 8 9
0 5ms p|s|u|u|Ju|D|s|u|Jul|lu
1 5ms D S U U D D S U Uu | D
2 Sms D S U D D D S U D D
3 10 ms D S U U u D D D D|D
- 10ms D S U U D D D D D| D
5 10 ms D S U D D D D D D| D
6 Sms D S U U u D S u u| D
Calculated Duty Cycle i Extended cyclic prefix in uplink x (Ts) x # of S+ # of U
Example for calculated Duty Cycle for Uplink-Downlink Configuration O:
Calculated Duty Cycle = 5120 x [1/(15000 x 2048)] x 2 + 6 ms = 63.33 %
Where
Ts = 1/(15000 x 2048) seconds
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LTE Band 41

Conducted Power Measured Results

LTE TDD Band 41 setup method (CMW-500).
- Physical Cell Setup Menu
- Sub-menu 0ATDD&t afmdpl i nk Downlink Configurationo to #ff
- Turn the cell on using AON : OFFO0 Key

B3

~Scenario 1 Cell - 1 RF Out
#~RF Settings

@-Downlink Power Levels

DL Cell Bandwidth 20.0 MHz ~| #RB Wax: 100
UL Cell Bandwidth 200 MHz| |

- Physical Cell ID 0 ,

- Cyclic Prefix Extended |

--Sounding RS (SRS) W

- {Uplink Downlink Configuration|[o]
Subframe Number

123456789
stttisttt

-—

¥*

El Connection
E-Cal Reporting
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8.2 SAR Testing with 802.11 Transmitters

The normal network operating configurations of 802.11 transmitters are not suitable for SAR measurements.
Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce undesirable
variations in SAR results. The SAR for these devices should be measured using chipset based test mode
software to ensure the results are consistent and reliable. See KDB Publication 248227 D01v02r02 for more
details.

8.2.1 General Device Setup

Chipset based test mode software is hardware dependent and generally varies among manufacturers. The
device operating parameters established in test mode for SAR measurements must be identical to those
programmed in production units, including output power levels, amplifier gain settings and other RF
performance tuning parameters.

A periodic duty factor is required for current generation SAR system to measure SAR. When 802.11 frame
gaps are accounted for in the transmission, a maximum transmission duty factor of 92-96% is typically
achievable in most test mode configurations. A minimum transmission duty factor of 85% is required to avoid
certain hardware and device implementation issues related to wide range SAR scaling. The reported SAR is
scaled to 100% transmission duty factor to determine compliance at the maximum tune-up tolerance limit.

8.2.2 Initial Test Position Procedure

For exposure conditions with multiple test positions, such as handset operating nest to the ear, devices with
hotspot mode or UMPC mini-tablet, procedures for initial test position can be applied. Using the transmission
mode determined by the DSSS procedure or initial test configuration, area scans are measured for all
positions in an exposure condition. The test position with the highest extrapolated (peak) SAR is used as the
initial test position. When reported SAR for the initial test position is 00.4 W/kg for 1g SAR and O1.0 W/kg for
10g SAR, no additional testing for the remaining test position is required. Otherwise, SAR is evaluated at the
subsequent highest peak SAR positions until the reported SAR result is 00.8 W/kg for 1g SAR and 02.0 W/kg
for 10g SAR or all test positions are measured.

8.2.3 2.4 GHz SAR test Requirements
SAR is measured for 2.4 GHz 802.11b DSSS using either the fixed test position or, when applicable, the initial
test position procedure. SAR test reduction is determined according to the following:

1) When the reported SAR of the highest measured maximum output power channel for the exposure
configuration is © 0.8 W/kg, no further SAR testing is required for 802.11b DSSS is that exposure
configuration.

2) When the reported SAR is > 0.8 W/kg, SAR is required for that position using the next highest
measured output power channel. When any reported SAR is > 1.2 W/kg, SAR is required for the third
channel; i.e., all channels require testing.

2.4 GHz 802.11 g/n OFDM are additionally evaluated for SAR if the highest reported SAR for 802.11b,
adjusted by the ratio of the OFDM to DSSS specified maximum output power, is > 1.2 W/kg. When SAR is
required for OFDM modes in 2.4 GHz band, the Initial Test Configuration Procedures should be followed.

8.2.4 OFDM Transmission Mode and SAR Test channel Selection

For the 2.4 GHz, when the same maximum output power was specified for multiple OFDM transmission mode
configurations in a frequency band or aggregated band, SAR is measured using the configuration with the
largest channel bandwidth, lowest order modulation and lowest data rate and lowest order 802.11 g/n mode.
When the maximum output power of a channel is the same for equivalent OFDM configurations; for example,
802.11g and 802.11n with the same channel bandwidth, modulation and data rate etc., the lower order 802.11
mode i.e., 802.11g then 802.11n, is used for SAR measurement. When the maximum output power are the
same for multiple test channels, either according to the default or additional power measurement
requirements, SAR is measured using the channel closest to the middle of the frequency band or aggregated
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band. When there are multiple channels with the same maximum output power, SAR is measured using the
higher number channel.

8.2.5 Initial Test configuration Procedure

For OFDM, in both 2.4 GHz, an initial test configuration is determined for each frequency band and
aggregated band, according to the transmission mode with the highest maximum output power specified for
SAR measurements. When the same maximum output power is specified for multiple OFDM transmission
mode configurations in a frequency band or aggregated band, SAR is measured using the configuration(s)
with the largest channel bandwidth, lowest order modulation, and lowest data rate. If the average RF output
powers of the highest identical transmission modes are within 0.25 dB of each other, mid channel of the
transmission mode with highest average RF output power is the initial test channel. Otherwise, the channel of
the transmission mode with the highest average RF output conducted power will be the initial test
configuration.

When the reported SAR is O 0.8 W/kg, no additional measurements on other test channels are required.
Otherwise, SAR is evaluated using the subsequent highest average RF output channel until the reported SAR
result is 1.2 W/kg or all channels are measured. When there are multiple untested channels having the same
subsequent highest average RF output power, the channel with higher frequency from the lowest 802.11
mode is considered for SAR measurements.

8.2.6 Subsequent Test Configuration Procedures

For OFDM configurations in each frequency band and aggregated band, SAR is evaluated for initial test
configuration using the fixed test position or the initial test position on procedure. When the highest reported
SAR (for the initial test configuration), adjusted by the ratio of the specified maximum output power of the
subsequent test configuration to initial test configuration, is O 1.2 W/kg for 1g SAR and O 3.0 W/kg for 10g
SAR, no additional SAR tests for the subsequent test configurations are required.
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9. Output Power Specifications

This device operates using the following maximum output power specifications. SAR values were scaled to
the maximum allowed power to determine compliance per KDB publication 447498 D01v06.

9.1LTE

- LTE Band 4 Maximum Conducted Power

MPR
Max.Average Power (dBm) Allowed = MPR
Bandwidth Modulation RB Size | Per 3GPP
19957 20175 20393
1710.7 MHz 1732.5 MHz|1754.3 MHz | [dB] [dB]
1 0 22.08 22.39 23.21 0 0
1 3 22.27 22.38 23.07 0 0
1 5 22.32 22.45 23.02 0 0
QPSK 3 0 22.25 22.44 23.21 0 0
3 1 22.25 22.35 23.07 0 0
3 3 22.35 22.48 23.10 0 0
6 0 21.28 21.45 22.22 0-1 1
1.4 MHz 1 0 21.55 21.75 22.56 0-1 1
1 3 21.58 21.86 22.44 0-1 1
1 5 21.65 21.76 22.41 0-1 1
16QAM 3 0 21.29 21.50 22.30 0-1 1
3 1 21.29 21.41 22.18 0-1 1
3 3 21.38 21.54 22.21 0-1 1
6 0 20.51 20.67 21.47 0-2 2
MPR
Max.Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size Per 3GPP
19965 20175 20385
1711.5 MHz 1732.5 MHz|1753.5 MHz | [dB] [dB]
1 0 22.15 22.46 23.26 0 0
1 7 22.60 22.56 23.27 0 0
1 14 22.75 22.58 23.19 0 0
QPSK 8 0 21.28 21.33 22.16 0-1 1
8 3 21.58 21.49 22.27 0-1 1
8 7 21.84 21.46 22.24 0-1 1
15 0 21.44 21.44 22.18 0-1 1
3 MHz
1 0 21.40 21.75 22.52 0-1 1
1 7 21.98 21.85 22.62 0-1 1
1 14 22.13 21.92 22.53 0-1 1
16QAM 8 0 20.47 20.42 21.36 0-2 2
8 3 20.78 20.70 21.50 0-2 2
8 7 20.81 20.56 21.47 0-2 2
15 0 20.38 20.38 21.37 0-2 2
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Bandwidth

5 MHz

MPR
Max.Average Power (dBm) Allowed MPR
Modulation RB Size Per 3GPP
19975 20175 20375
[dB] [dB]
1712.5 MHz 1732.5 MHz|1752.5 MHz|
1 0 21.98 22.55 23.20 0 0
1 12 22.89 22.49 23.24 0 0
1 24 22.86 22.47 22.98 0 0
QPSK 12 0 21.40 21.46 22.22 0-1 1
12 6 21.93 21.48 22.23 0-1 1
12 11 21.89 21.43 22.23 0-1 1
25 0 21.70 21.58 22.26 0-1 1
1 0 21.27 21.97 22.46 0-1 1
1 12 22.05 2191 22.45 0-1 1
1 24 22.02 21.80 22.30 0-1 1
16QAM 12 0 20.42 20.39 21.38 0-2 2
12 6 20.85 20.39 21.40 0-2 2
12 11 20.84 20.34 21.39 0-2 2
25 0 20.62 20.48 21.31 0-2 2

Max.Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size Per 3GPP
20000 20175 20350
[dB] [dB]
1712.5 MHz 1732.5 MHz|1752.5 MHz|
1 0 22.33 22.54 23.16 0 0
1 24 22.80 22.38 23.12 0 0
1 49 22.73 22.71 23.11 0 0
QPSK 25 0 21.79 21.68 22.16 0-1 1
25 12 21.84 21.52 22.07 0-1 1
25 24 21.97 21.55 22.23 0-1 1
50 0 21.88 21.55 22.11 0-1 1
10 MHz
1 0 21.62 21.95 22.53 0-1 1
1 24 22.07 21.79 22.53 0-1 1
1 49 21.92 21.91 22.44 0-1 1
16QAM 25 0 20.70 20.59 21.14 0-2 2
25 12 20.85 20.41 21.06 0-2 2
25 24 20.94 20.62 21.39 0-2 2
50 0 20.77 20.46 21.25 0-2 2
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HCTCOLTD

FCC ID:

XHG-R850

Issue Date:

11. 26, 2015

MPR
Max. Average Power (dBm) Allowed @ MPR
: . . RB Per 3GPP
Bandwidth Modulation RB Size Offset
s€ 20025 20175 20325
[dB] [dB]
1717.5 MHz 1732.5 MHz|1747.5 MHz|
1 0 22.52 22.88 23.24 0 0
1 36 23.39 22.63 23.35 0 0
1 74 22.79 23.05 23.30 0 0
QPSK 36 0 22.25 21.84 22.29 0-1 1
36 18 22.13 21.78 22.38 0-1 1
36 38 21.86 21.75 22.45 0-1 1
15 MHz 75 0 22.06 21.86 22.46 0-1 1
1 0 21.81 22.29 22.49 0-1 1
1 36 22.56 21.92 22.62 0-1 1
1 74 21.96 22.30 22.47 0-1 1
16QAM 36 0 21.13 20.75 21.28 0-2 2
36 18 21.10 20.79 21.37 0-2 2
36 38 20.89 20.91 21.48 0-2 2
75 0 20.95 20.77 21.47 0-2 2
MPR
Max. Average Power (dBm) Allowed MPR
- - RB Per 3GPP
Bandwidth Modulation €
Offset
20175
[dB] [dB]
1732.5 MHz
1 0 22.63 0 0
1 49 22.83 0 0
1 99 23.13 0 0
QPSK 50 0 21.95 0-1 1
50 25 21.96 0-1 1
50 49 22.06 0-1 1
20 MHz 100 0 21.99 0-1 1
1 0 21.84 0-1 1
1 49 21.99 0-1 1
1 99 22.43 0-1 1
16QAM 50 0 20.93 0-2 2
50 25 20.86 0-2 2
50 49 20.95 0-2 2
100 0 20.90 0-2 2

Note: LTE Band 4 (AWS) at 20 MHz Bandwidth does not support three non-overlapping channels. Per KDB

941225 D05v02r03, when a device supports overlapping channel assignment in a channel bandwidth
configuration, the mid channel of the group of overlapping channels should be selected for testing.
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HCTCOLTD

FCC ID: XHG-R850 Issue Date: 11. 26, 2015

- LTE Band 12 Maximum Conducted Power

MPR
Max. Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size Per SGPP
23017 23095 23173 ‘
[dB] [dB]
699.7 MHz 707.5 MHz 715.3 MHz ‘

1 0 22.84 22.38 22.44 0 0

1 3 22.98 22.36 22.27 0 0

1 5 23.06 22.45 22.07 0 0

QPSK 3 0 22.94 22.42 22.01 0 0

3 1 22.83 22.37 21.83 0 0

3 3 23.06 22.51 22.30 0 0

6 0 22.03 21.65 21.28 0-1 1

1.4 MHz 1 0 22.23 21.66 21.70 0-1 1
1 3 22.38 21.75 22.04 0-1 1

1 5 22.37 21.71 22.34 0-1 1

16QAM 3 0 21.97 21.51 22.32 0-1 1

3 1 21.87 21.50 22.27 0-1 1

3 3 22.11 21.54 22.22 0-1 1

6 0 21.02 20.64 20.32 0-2 2

Allowed MPR

Per 3GPP

23025 23095 23165 [dB] [dB]

700.5 MHz 707.5 MHz | 714.5 MHz |

Max. Average Power (dBm)

Bandwidth Modulation RB Size

1 0 22.76 22.48 22.57 0 0
1 7 23.20 22.44 22.43 0 0
1 14 22.97 22.66 22.24 0 0
QPSK 8 0 21.90 21.22 21.28 0-1 1
8 3 22.29 21.51 21.33 0-1 1
8 7 22.33 21.57 21.20 0-1 1
15 0 22.19 21.52 21.50 0-1 1
3 MHz 1 0 22.13 21.65 21.99 0-1 1
1 7 22.48 21.76 21.80 0-1 1
1 14 22.45 21.95 21.46 0-1 1
16QAM 8 0 20.87 20.22 20.15 0-2 2
8 3 21.13 20.50 20.27 0-2 2
8 7 21.16 20.57 20.16 0-2 2
15 0 21.08 20.48 20.42 0-2 2
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HCTCOLTD

FCC ID:

XHG-R850

Issue Date:

11. 26, 2015

Bandwidth

5 MHz

MPR
Max.Average Power (dBm) Allowed @ MPR
Modulation RB Size O;nget Per 3GPP
23035 23095 23155
[dB] [dB]
701.5 MHz 707.5 MHz | 713.5 MHz |
1 0 22.58 22.17 22.60 0 0
1 12 23.14 22.39 22.59 0 0
1 24 22.73 22.66 21.96 0 0
QPSK 12 0 22.14 21.32 21.38 0-1 1
12 6 22.21 21.48 21.24 0-1 1
12 11 21.91 21.60 21.33 0-1 1
25 0 22.05 21.54 21.64 0-1 1
1 0 21.96 21.37 21.81 0-1 1
1 12 22.24 21.77 21.73 0-1 1
1 24 22.02 22.04 21.25 0-1 1
16QAM 12 0 21.01 20.12 20.39 0-2 2
12 6 20.99 20.42 20.27 0-2 2
12 11 20.72 20.56 20.24 0-2 2
25 0 20.92 20.47 20.47 0-2 2

Bandwidth

10 MHz

Max.Average Power (dBm) Allowed MPR
Modulation RB Size RB Per 3GPP
Offset 23095
[dB] [dB]
707.5 MHz
1 0 22.75 0 0
1 24 22.32 0 0
1 49 22.69 0 0
QPSK 25 0 21.38 0-1 1
25 12 21.34 0-1 1
25 24 21.72 0-1 1
50 0 21.55 0-1 1
1 0 22.04 0-1 1
1 24 21.66 0-1 1
1 49 21.91 0-1 1
16QAM 25 0 20.26 0-2 2
25 12 20.26 0-2 2
25 24 20.46 0-2 2
50 0 20.46 0-2 2

Note: LTE Band 12 at 10 MHz Bandwidth does not support three non-overlapping channels. Per KDB 941225

D05v02r03, when a device supports overlapping channel assignment in a channel bandwidth configuration,
the mid channel of the group of overlapping channels should be selected for testing.
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HCTCOLTD

FCC ID: XHG-R850 Issue Date: 11. 26, 2015

- LTE Band 25 Maximum Conducted Power

MPR
Max.Average Power (dBm) Allowed = MPR
Bandwidth Modulation RB Size | Per 3GPP
26047 26365 26683

1850.7 MHz 1882.5 MHz | 1914.3 MHz | [dB] [dB]

1 0 21.82 21.90 21.85 0 0

1 3 21.75 21.84 21.50 0 0

1 5 21.77 21.94 21.40 0 0

QPSK 3 0 21.78 21.93 21.73 0 0

3 1 21.75 21.83 21.58 0 0

3 3 21.90 21.96 21.51 0 0

6 0 20.77 21.00 20.79 0-1 1

1.4 MHz 1 0 20.98 21.25 21.05 0-1 1

1 3 20.93 21.06 20.87 0-1 1

1 5 20.91 21.29 20.73 0-1 1

16QAM 3 0 20.71 21.01 20.79 0-1 1

3 1 20.70 20.92 20.65 0-1 1

3 3 20.73 21.05 20.60 0-1 1

6 0 19.82 19.99 19.84 0-2 2

Allowed MPR
Per 3GPP

Max.Average Power (dBm)

Bandwidth Modulation RB Size

26055 26675 |

26365 |

[dB] [dB]
1851.5 MHz 1882.5 MHz|1913.5 MHz

1 0 21.85 21.90 22.03 0 0
1 7 21.79 22.02 21.87 0 0
1 14 21.79 21.90 21.32 0 0
QPSK 8 0 20.50 20.83 20.89 0-1 1
8 3 20.71 21.05 21.02 0-1 1
8 7 20.65 21.03 20.83 0-1 1
3 MHz 15 0 20.62 20.98 20.91 0-1 1
1 0 20.84 21.22 21.26 0-1 1
1 7 20.96 21.27 21.29 0-1 1
1 14 20.79 21.13 20.74 0-1 1
16QAM 8 0 19.51 19.85 19.92 0-2 2
8 3 19.73 19.94 20.16 0-2 2
8 7 19.68 19.91 19.98 0-2 2
15 0 19.62 19.83 20.02 0-2 2
HCT CO,, LTD.
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HCTCOLTD

FCC ID:

XHG-R850

Issue Date:

11. 26, 2015

Bandwidth

5 MHz

MPR
Max.Average Power (dBm) Allowed @ MPR
Modulation RB Size Per 3GPP
26065 26365 26665
[dB] [dB]
1852.5 MHz 1882.5 MHz|1912.5 MHz|

1 0 21.56 21.79 21.46 0 0

1 12 21.67 21.93 21.87 0 0

1 24 21.77 21.62 21.18 0 0

QPSK 12 0 20.52 20.78 20.76 0-1 1

12 6 20.59 20.96 20.97 0-1 1

12 11 20.55 20.96 20.90 0-1 1

25 0 20.62 20.92 20.92 0-1 1

1 0 20.68 20.92 20.85 0-1 1

1 12 20.77 21.08 21.29 0-1 1

1 24 21.05 20.80 20.59 0-1 1

16QAM 12 0 19.49 19.74 19.85 0-2 2

12 6 19.56 19.91 19.95 0-2 2

12 11 19.52 19.89 19.88 0-2 2

25 0 19.59 19.83 19.90 0-2 2

Max.Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size Per 3GPP
26090 26365 26640
[dB] [dB]
1855 MHz 1882.5 MHz| 1910 MHz |

1 0 21.80 21.72 21.32 0 0

1 24 21.88 21.81 21.56 0 0

1 49 21.94 21.66 21.37 0 0

QPSK 25 0 20.60 20.97 20.61 0-1 1

25 12 20.91 20.80 20.70 0-1 1

25 24 21.04 20.81 20.95 0-1 1

10 MHz 50 0 20.97 20.81 20.67 0-1 1
1 0 20.84 21.01 20.72 0-1 1

1 24 20.89 20.96 20.97 0-1 1

1 49 20.93 20.83 20.80 0-1 1

16QAM 25 0 19.57 19.82 19.62 0-2 2

25 12 19.65 19.83 19.78 0-2 2

25 24 19.83 19.85 20.04 0-2 2

50 0 19.73 19.77 19.77 0-2 2
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HCTCOLTD

FCC ID: XHG-R850 Issue Date: 11. 26, 2015

MPR
Max.Average Power (dBm) Allowed @ MPR
Bandwidth Modulation RB Size O;nget Per 3GPP
26115 26365 | 26615 |
[dB] [dB]
1857.5 MHz 1882.5 MHz|1907.5 MHz|
1 0 21.93 21.55 21.58 0 0
1 36 22.20 21.99 21.76 0 0
1 74 21.33 21.88 21.62 0 0
QPSK 36 0 21.02 20.91 20.49 0-1 1
36 18 21.17 21.05 20.75 0-1 1
36 38 20.66 20.98 20.99 0-1 1
15 MHz 75 0 20.67 20.93 20.75 0-1 1
1 0 20.96 20.83 20.95 0-1 1
1 36 21.48 21.30 21.04 0-1 1
1 74 20.55 21.06 21.02 0-1 1
16QAM 36 0 19.77 19.75 19.34 0-2 2
36 18 19.91 19.98 19.70 0-2 2
36 38 19.64 20.00 19.94 0-2 2
75 0 19.64 19.86 19.69 0-2 2
MPR
RB Max.Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size . Per 3GPP
26140 26365 | 26590 | .o B
1860 MHz  1882.5 MHz | 1905 MHz | [dB] [dB]
1 0 21.79 21.25 21.77 0 0
1 49 22.13 22.05 21.50 0 0
1 99 21.51 21.68 21.63 0 0
QPSK 50 0 21.22 20.90 20.81 0-1 1
50 25 20.71 21.00 20.61 0-1 1
50 49 20.41 21.06 20.84 0-1 1
20 MHz 100 0 20.60 20.93 20.66 0-1 1
1 0 20.77 20.71 20.86 0-1 1
1 49 21.09 21.18 20.80 0-1 1
1 99 20.87 20.83 21.00 0-1 1
16QAM 50 0 19.95 19.80 19.69 0-2 2
50 25 19.69 19.92 19.70 0-2 2
50 49 19.48 20.08 19.93 0-2 2
100 0 19.68 19.85 19.53 0-2 2
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HCTCOLTD

FCC ID: XHG-R850 Issue Date: 11. 26, 2015

- LTE Band 26 Maximum Conducted Power

Bandwidth

1.4 MHz

MPR
Max.Average Power (dBm) Allowed = MPR
Modulation RB Size O]f;sBet Per 3GPP
26697 26865 27033 ‘
814.7 MHz 831.5 MHz | 848.3 MHz | [dB] [dB]
1 0 22.49 23.42 22.46 0 0
1 3 22.50 23.33 22.10 0 0
1 5 22.61 23.43 22.15 0 0
QPSK 3 0 22.63 23.40 22.32 0 0
3 1 22.50 23.32 22.12 0 0
3 3 22.67 23.45 22.23 0 0
6 0 21.44 2241 21.28 0-1 1
1 0 21.58 22.48 21.56 0-1 1
1 3 21.65 22.43 21.40 0-1 1
1 5 21.73 22.39 21.59 0-1 1
16QAM 3 0 21.48 22.31 21.20 0-1 1
3 1 21.40 22.24 21.16 0-1 1
3 3 21.54 22.37 21.26 0-1 1
6 0 20.54 21.47 20.55 0-2 2

Allowed MPR

Max.Average Power (dBm)

Bandwidth Modulation RB Size Per 3GPP
26705 26865 | 27025 | (dE] (dE]
815.5 MHz 831.5 MHz | 847.5 MHz |
1 0 22.52 23.22 23.05 0 0
1 7 22.55 23.35 22.60 0 0
1 14 22.00 23.07 22.09 0 0
QPSK 8 0 21.23 22.11 21.75 0-1 1
8 3 21.38 22.41 21.65 0-1 1
8 7 21.07 22.17 21.19 0-1 1
15 0 21.24 22.19 21.62 0-1 1
3 MHz
1 0 21.66 22.40 22.42 0-1 1
1 7 21.70 22.49 22.08 0-1 1
1 14 21.42 22.20 21.39 0-1 1
16QAM 8 0 20.45 21.24 20.87 0-2 2
8 3 20.60 21.43 20.78 0-2 2
8 7 20.27 21.29 20.44 0-2 2
15 0 20.40 21.28 20.85 0-2 2
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FCC ID: XHG-R850 Issue Date: 11. 26, 2015

5 MHz

MPR
Max.Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size Per 3GPP
26715 26865 | 27015 |
[dB] [dB]
816.5 MHz 831.5 MHz | 846.5 MHz |
1 0 22.50 22.85 22.97 0 0
1 12 22.22 23.40 23.02 0 0
1 24 21.56 22.76 22.05 0 0
QPSK 12 0 21.17 22.07 21.95 0-1 1
12 6 21.23 22.36 21.95 0-1 1
12 11 20.76 22.14 21.65 0-1 1
25 0 21.20 22.17 22.10 0-1 1
1 0 21.59 21.97 22.09 0-1 1
1 12 21.30 22.45 22.36 0-1 1
1 24 20.72 21.92 21.21 0-1 1
16QAM 12 0 20.21 21.15 20.83 0-2 2
12 6 20.12 21.44 20.82 0-2 2
12 11 19.63 21.21 20.74 0-2 2
25 0 20.07 21.24 21.19 0-2 2

Max.Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size Per 3GPP
26750 26865 26990
[dB] [dB]
820 MHz 831.5 MHz | 844 MHz |

1 0 22.38 22.44 22.19 0 0

1 24 21.55 23.26 23.23 0 0

1 49 21.89 22.06 22.07 0 0

QPSK 25 0 20.77 22.11 21.81 0-1 1

25 12 20.61 21.97 22.08 0-1 1

25 24 20.80 21.70 22.06 0-1 1

10 MHz 50 0 20.81 22.03 21.88 0-1 1
1 0 21.74 21.90 21.51 0-1 1

1 24 20.90 22.40 22.36 0-1 1

1 49 21.09 21.23 21.26 0-1 1

16QAM 25 0 19.62 21.01 20.67 0-2 2

25 12 19.69 21.05 20.93 0-2 2

25 24 20.03 20.77 21.15 0-2 2

50 0 19.91 20.92 20.78 0-2 2
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FCC ID: XHG-R850 Issue Date: 11. 26, 2015

MPR
Max.Average Power (dBm) Allowed MPR
Bandwidth Modulation RB Size Per 3GPP
26865 [dB] [dB]
831.5 MHz

1 0 22.25 0 0

1 36 23.44 0 0

1 74 22.28 0 0

QPSK 36 0 22.12 0-1 1

36 18 22.36 0-1 1

36 38 21.48 0-1 1

15 MHz 75 0 21.99 0-1 1

1 0 2151 0-1 1

1 36 22.49 0-1 1

1 74 21.65 0-1 1

16QAM 36 0 21.19 0-2 2

36 18 21.24 0-2 2

36 38 20.58 0-2 2

75 0 20.87 0-2 2

Note: LTE Band 26 at 15 MHz Bandwidth does not support three non-overlapping channels. Per KDB 941225
DO05v02r03, when a device supports overlapping channel assignment in a channel bandwidth configuration,
the mid channel of the group of overlapping channels should be selected for testing.
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HCTCOLTD

FCC ID: XHG-R850 Issue Date: 11. 26, 2015

- LTE TDD Band 41 Maximum Conducted Power

MPR
Max. Average Power (dBm) Allowed MPR
BandwidthModulation RB RB Per SGPP
Size Offset 39675 ‘ 40148 40620 41093 ‘ 41565 ‘
[dB] [dB]
2498.5MH2‘2545.8MH2 2593 MHz 2640.3MH2‘2687.5MH2‘
1 0 2211 | 2232 | 2278 | 23.26 | 22.93 0 0
1 12 | 2246 | 22.49 | 23.00 | 23.43 | 23.05 0 0
1 24 | 2233 | 2230 | 22.80 | 2332 | 22.84 0 0
QPSK 12 0 2112 | 21.25 | 21.71 | 22.16 | 21.90 0-1 1
12 6 2136 | 21.37 | 21.84 | 22.37 | 22.00 0-1 1
12 11 | 2130 | 21.33 | 21.81 | 2229 | 21.94 0-1 1
5 MHz 25 0 2142 | 21.41 | 21.89 | 22.42 | 22.04 0-1 1
1 0 2136 | 21.48 | 21.97 | 22.47 | 22.15 0-1 1
1 12 | 2159 | 21.63 | 2217 | 22.64 | 22.26 0-1 1
1 24 | 21.45 | 21.44 | 2196 | 2252 | 22.04 0-1 1
16QAM | 12 0 20.12 | 20.32 | 20.76 | 21.15 | 20.99 0-2 2
12 6 20.36 | 20.44 | 20.89 | 21.36 | 21.10 0-2 2
12 11 | 2029 | 2039 | 20.85 | 21.28 | 21.04 0-2 2
25 0 20.40 | 20.48 | 20.94 | 21.41 | 21.07 0-2 2

Max. Average Power (dBm) Allowed MPR
BandwidthModulation SRi)Ee O;RfSet Per 3GPP
39700 40160 40620 41080 41540 |
2501MHz 2547MHz 2593MHz 2639 MHz 2685 MHz | [aB]  [dB]
0o | 2232 | 2235 | 2276 | 23.09 | 23.00 0 0
24 | 2247 | 2228 | 2292 | 2333 | 23.03 0 0
49 | 2288 | 2222 | 2291 | 2348 | 2291 0 0
QPSK | 25 0o | 2145 | 2125 | 2183 | 2221 | 2198 | 01 [ 1
25 | 12 | 2134 | 2112 [ 2173 | 2214 | 2187 | 01 | 1
25 | 24 | 2162 | 2126 | 2186 | 2230 | 2197 | 01 | 1
10 MHz 50 0o | 2146 | 2122 | 2181 | 2222 | 2194 | 01 [ 1
2154 | 2168 | 2194 | 2231 | 2224 | 01 |1
24 | 2159 | 2148 | 2211 | 2244 | 2219 | 01 |1
49 | 2200 | 2138 | 2207 | 22668 | 2213 | 01 |1
16QAM 25 0 20.41 | 20.30 | 20.86 | 21.17 | 21.06 0-2 2
25 | 12 | 2036 | 2021 [ 2080 | 2113 | 2099 | 02 |2
25 | 24 | 2061 | 2032 | 2090 | 2128 | 2106 | 02 | 2
50 o | 2045 | 2029 | 2086 | 2121 | 2104 | 02 | 2
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