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Use Instructions

All testing shall be performed in a CTIA Certification Authorized Test Lab and shall be initiated through

one of the following methods:

1. By submitting a PTCRB or loT Network Certified device certification request at

https://certify.ptcrb.com/

2. By submitting an OTA Test Plan use request at https://certify.ctiacertification.org/
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Section 1 Introduction
1.1 Radiated Power Introduction

The following radiated power tests for 3GPP Radio Access Technologies will use the settings specified in
this document: EIRP, TRP, NHPRP, maximum output power — EIRP, maximum output power — TRP, and
maximum output power — spherical coverage.

It is recommended that one of the two following steps be taken to properly characterize the impact of
transmit power drift due to thermal heating.

1. Perform the radiated power test concurrently with the radiated sensitivity test, except when
different settings are used for radiated power and radiated sensitivity tests.

2. Allow the DUT to warm up by turning the transmitter to maximum power for 5 minutes prior
to conducting the radiated power test.

1.2 Radiated Sensitivity Introduction

The following radiated sensitivity tests for 3GPP Radio Access Technologies will use the settings
specified in this document: EIS, TIS, C-TIS, NHPIS, relative sensitivity on Intermediate channel, LAA un-
licensed degradation (LUD) test, REFSENS — EIS and REFSENS — spherical coverage.

Sensitivity measurements shall be equivalent to the minimum RF power level that passes the protocol
specific error rate and confidence requirements. The algorithms/methods used to arrive at these results
can be optimized for speed by finding alternate points on the error curve as long as the data is eventually
normalized to a value equivalent to the protocol specific error rate requirement. The normalization value
shall be determined in the same test configuration used to make the other error measurements and shall
be derived from an actual sensitivity measurement of the protocol specific error rate requirement and not
based on an interpolation. In either case, the appropriate contribution to the measurement uncertainty
shall be included. Refer to CTIA 01.20 [1], CTIA 01.21 [2] or CTIA 01.22 [3] for details on this procedure
and CTIA 01.70 [4] for details on this measurement uncertainty. The forward power step size shall be no
more than 0.5 dB when the RF power level is near the target sensitivity level. The power control setting
shall be changed to maximum power when the final sensitivity measurement is made for each test point,
as well as when any error reference curve is generated. The forward link power and the power control
settings should be set back to defaults prior to changing to the next test point.

1.3 Acronyms
Table 1.3-1 contains specialized terms and acronyms are used throughout this document.

Table 1.3-1 Acronyms and Definitions

Acronym/Term Definition
A-GNSS Assisted Global Navigation Satellite System
ARFCN Absolute Radio Frequency Channel Number
BER Bit Error Rate
BLER Block Error Rate
BTS Base Transceiver Station
8 © 2001 - 2022 CTIA Certification. All Rights Reserved.

CTIA

Certification”



CTIA 01.50, Version 5.0.0

Acronym/Term Definition
BW Bandwidth
CA Carrier Aggregation
cC Component Carrier
CG Cell Group
CRC Cyclic Redundancy Check
CS Coding Scheme
C-TIS Combined TIS
DL Downlink
DUT Device Under Test
EARFCN E-UTRA Absolute Radio Frequency Channel Number
EIRP Effective Isotropic Radiated Power
EIS Effective Isotropic Sensitivity
FDD Frequency Division Duplex
FR1 Frequency Range 1
FR2 Frequency Range 2
FS Free Space
HD-FDD Half- Duplex FDD
Informative Optional testing/condition that is not part of certification testing
I-TIS Individually measured TIS
LAA Licensed-Assisted Access
LUD LAA un-licensed degradation
MCG Master Cell Group
MCS Modulation Coding Scheme
MU Measurement Uncertainty
NHPIS Near-Horizon Partial Isotropic Sensitivity
Normative Mandatory aspect for certification testing
NR New Radio

© 2001 - 2022 CTIA Certification. All Rights Reserved.
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Acronym/Term Definition
OCNG OFDMA Channel Noise Generator
OFDMA Orthogonal Frequency Division Multiple Access
OOBE Out-of-band emissions
OTA Over-the-Air
PCC Primary Component Carrier
PCL Power Control Level
PDCCH Physical Downlink Control Channel
PER Packet Error Rate
R&D Research and development
RB Resource Block
RBER Class Il Residual Bit Error Rate
RF Radio Frequency
RX Receive
SA Stand-Alone
SCC Secondary Component Carrier
SCG Secondary Cell Group
SCS Subcarrier spacing
TDD Time Division Duplex
TIS Total Isotropic Radiation
TRP Total Radiated Power
> Transmit
UARFCN UTRA Absolute Radio Frequency Channel Number
UE User Equipment
uL Uplink
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1.4 Document References

The following documents are referenced in this test plan:

Document Number, Document Name
[1 CTIA01.20, Test Methodology, SISO, Anechoic Chamber

[2] CTIA01.21, Test Methodology SISO Reverberation Chamber

[3] CTIA01.22, Test Methodology, SISO, Reverberation Chamber

[4] CTIA 01.70, Measurement Uncertainty

[5] CTIA01.73, Supporting Procedures

[6] CTIA01.71, Positioning Guidelines

[7] 3GPP TS 05.05, Radio Transmission and Reception

[8] 3GPP TS 51.010-1, Mobile Station (MS) conformance specification; Part 1: Conformance specification

[9] 3GPP TS 34.121-1, User Equipment (UE) conformance specification; Radio transmission and reception
(FDD); Part 1: Conformance specification

[10] 3GPP TS 34.108, Common test environments for User Equipment (UE); Conformance testing

[11] 3GPP TS 34.109, Terminal logical test interface; Special conformance testing functions

[12] 3GPP TS 36.521-1, Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
conformance specification; Radio transmission and reception; Part 1: Conformance testing

[13] 3GPP TS 36.508, Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core
(EPC); Common test environments for User Equipment (UE) conformance testing

[14] 3GPP TS 36.101, Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio
transmission and reception

[15] CTIA 01.01, Test Scope, Requirements, and Applicability

[16] 3GPP TS 38.521-1, NR; User Equipment (UE) conformance specification; Radio transmission and
reception; Part 1: Range 1 standalone

[17] 3GPP TS 38.508-1, 5GS; User Equipment (UE) conformance specification; Part 1: Common test
environment

[18] 3GPP TS 38.521-3, NR; User Equipment (UE) conformance specification; Radio transmission and
reception; Part 3: Range 1 and Range 2 Interworking operation with other radios

[19] 3GPP 38.521-2, NR; User Equipment (UE) conformance specification; Radio transmission and reception;
Part 2: Range 2 standalone
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Section 2
2.1

211

2G Technology

Transmit Power Test Settings

The power radiated by the DUT shall be measured using a calibrated and accurate RF measuring
instrument (e.g., a spectrum analyzer, measurement receiver, or power meter) capable of averaging

across bursts. See Section 3 of CTIA 01.73 [5] for power measurement considerations.

Using the settings in Table 2.1.1-1 or Table 2.1.1-2, page the DUT and direct it to a voice/traffic channel.

Table 2.1.1-1 PCL Setting for GSM 850

Device Class Setting
2 2
3 3
4 5
5 7

Table 2.1.1-2 PCL Setting for GSM 1900

Device Class Setting
1 0
2 3
3 30

Tests shall be performed for three different channels across the bands supported by the DUT, as defined

in Table 2.1.1-3.

12
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Table 2.1.1-3 GSM RX and TX Test Frequencies

Band Channel Pair Frequency (MHz)
GSM 850 (Cellular) 128 824.20
128 869.20
190 836.60
190 881.60
251 848.80
251 893.80
GSM 1900 (PCS) 512 1850.20
512 1930.20
661 1880.00
661 1960.00
810 1909.80
810 1989.80

2.1.2 Receiver Sensitivity Test Setings

Receiver Sensitivity measurements shall be performed using the communication tester to determine the
Device Under Test’'s (DUT’s) receiver sensitivity by reporting the minimum forward-link power resulting in a
Class Il Residual Bit Error Rate (RBER) of 2.44% or less with 95% confidence. The number of frames
observed shall be consistent with a 95% confidence level but may be limited to 135 frames maximum.

TIS shall be fully measured as described and calculated pursuant to CTIA 01.20 [1] or CTIA 01.21 [2] for
the 3 channels (low, middle and high) specified in Table 2.1.1-3 for all frequency bands supported by the
DUT and required to be tested per this testplan.

2121 GSM Relative Sensitivity on Intermediate Channel Measurements

All channels shall be tested for GSM 850/1900 for the intermediate channel test.

13 © 2001 - 2022 CTIA Certification. All Rights Reserved.
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2.13

The following GSM bands/frequencies can be tested.

Table 2.1.3-1 GSM Frequency Bands

Optional Frequency Bands and Channel Configurations (Informative)

UL Frequencies MS DL Frequencies MS
Operating Band Transmit, BTS Receive, BTS
Receive (MHz) Transmit (MHz)

P-GSM 900 890-915 935-960

E-GSM 900 880-915 925 - 960

DCS 1800 1710-1785 1805-1880

Table 2.1.3-2 GSM Channels
Channels
Operating Band

Low Mid High
P-GSM 900 1 62 124
E-GSM 900 975 38 124
DCS 1800 512 699 885

All test parameter settings as specified in Section 2.1.1 and Section 2.1.2 shall be used where applicable.
The following items are not required for these bands:

Ripple tests

Measurement uncertainty limits

Intermediate channel testing

GPRS/EDGE measurements

A-GNSS measurements

Some test configurations may be excluded.

As noted, measurement uncertainty limits will not be required, because ripple testing is not required.
However, measurement uncertainty calculations can be provided as an estimation using MU values from
the closest frequency band where full MU assessment is required.

14
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2.2 GPRS
2.2.1 Transmit Power Test Settings

The measurement site and DUT shall be configured as specified in CTIA 01.71 document. The power
radiated by the DUT shall be measured using a calibrated and accurate RF measuring instrument (e.g., a
spectrum analyzer, measurement receiver, or power meter) capable of averaging across bursts. See
Section 3 of CTIA 01.73 [5] for power measurement considerations.

Using the settings in Table 2.2.1-1, Table 2.2.1-2 and Table 2.2.1-3, establish a GPRS data loopback
session between the DUT and a GPRS-capable communication tester. Configure the GPRS
communication tester to direct the DUT to an appropriate packet traffic channel. During this test, the
maximum number of uplink time slots supported by the DUT shall be utilized, and the uplink coding
scheme should be CS-1.

Table 2.2.1-1 PCL and Gamma Setting for GMSK Modulation in GSM 850 Band

Device Class PCL Setting Gamma Setting
2 2 0
3 3 1
4 5 3
5 7 5

Table 2.2.1-2 PCL and Gamma Setting for GMSK Modulation in GSM 1900 Band

Device Class PCL Setting Gamma Setting
1 0 3
2 3 6
3 30 1

CS

1

Table 2.2.1-3 Coding Scheme (CS) Setting for GMSK Modulation in Either GSM 850 or GSM 1900 Band

Coding scheme CS-1 is the preferred setting for TRP measurements, as this provides the most robust
channel coding to maintain the data loopback session. Coding schemes CS-2 through CS-4 can be
utilized for TRP measurements only.

Tests shall be performed for three different channels across the bands supported by the DUT, as defined
in Table 2.1.1-3 .

15 © 2001 - 2022 CTIA Certification. All Rights Reserved.
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2.2.2 Receiver Sensitivity Test Settings

GPRS receiver sensitivity measurements shall be performed using a GPRS-capable communication
tester to determine the DUT's receiver sensitivity by reporting the minimum forward-link power resulting in
a Block Error Rate (BLER) of 10% or less. Refer to Section 2 in CTIA 01.71 [6] for set-up illustrations.

The set-up parameters defined in Section 2.1.3 shall be used with the following exceptions:
e Forward-Link Power: As needed to maintain 0% BLER at CS-1.

e Power Control Level (PCL)/Gamma adjusted to ensure that there are no communication
errors introduced on the reverse channel. The DUT does not need to be set to maximum
power at the initiation of the sensitivity search.

e The GPRS communication tester shall configure the DUT for GPRS data loopback mode.
Refer to 3GPP TS 05.05 [7] and 3GPP TS 51.010-1 [8] for procedures and criteria for the
setup of loopback mode.

e The GPRS communication tester shall be configured to transmit with the maximum
number of downlink slots supported by the DUT.

Note: If the test point is occurring in a significant null, the forward-link power may have to be raised to
establish/maintain an active data loopback session.

For a device supporting multiple receivers, all receivers shall be enabled during the test procedure
described in the remainder of this section. In this way, C-TIS is the test result, regardless whether the
device supports one or multiple receivers. In the special case that I-TIS is the desired quantity of interest,
the same procedure is followed, except that all but the specified receiver-under-test on the device are
disabled.

Invoke a GPRS loopback session between the DUT and the GPRS communication tester on one of the
reference test channels. Verify that the GPRS communication tester is utilizing CS-1 coding on the
downlink. With an active data loopback session established, invoke a BLER Measurement.

Sensitivity measurements shall be equivalent to the minimum RF power level that results in a BLER of
10% or less with 95% confidence but may be limited to 2000 received blocks maximum at each measured
location on the sphere. If the alternate/normalization method is not used, the number of blocks may be
limited to 200 at each measured location on the sphere. The algorithms/methods used to arrive at these
results can be optimized for speed by finding alternate points on the BLER curve as long as the data is
eventually normalized to a value equivalent to 10% or less at each data point. The normalization value
shall be determined in the same test configuration used to make the other BLER measurements (i.e.
over-the-air, GSM set-up parameters, etc.) and shall be derived from an actual sensitivity measurement of
10% BLER or less with 95% confidence but may be limited to 2000 received blocks maximum and not
based on an interpolation. In either case, the appropriate contribution to the measurement uncertainty
shall be included. Refer to CTIA 01.20 [1] for details on this procedure and details on this measurement
uncertainty. The forward power step size shall be no more than 0.5 dB when the RF power level is near the
target sensitivity level. The Power Control Level/Gamma setting shall be changed to maximum power
when the final sensitivity measurement is made for each test point, as well as when any BLER reference
curve is generated.

The Forward Link Power, the Power Control Level/Gamma settings should be set back to defaults prior to
tuning to the next test point. The minimum RF power level resulting in a BLER of 10% or less for each
DUT test condition shall be recorded for integration pursuant to CTIA 01.20 [1] or CTIA 01.21 [2] to give a
single figure of merit referred to as Total Isotropic Sensitivity (TIS).
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TIS shall be fully measured as described above and calculated pursuant to CTIA 01.20 [1] or CTIA 01.21
[2] for the 3 channels (low, middle and high) specified in Table 2.1.1-3 for all frequency bands supported
by the DUT and required to be tested per this test plan.

Relative sensitivity measurements or fully measured TIS will be repeated per channel on all channels.
Reference channel and intermediate channel measurements shall be actual sensitivity measurements of
10% BLER or less with 95% confidence but may be limited to 2000 received blocks maximum.

2.2.2.1 GPRS Relative Sensitivity on Intermediate Channel Measurements

All channels shall be tested for GPRS 850/1900 for the intermediate channel test.

2.3 EGPRS

2.3.1 Transmit Power Test Settings

The measurement site and DUT shall be configured as specified in CTIA 01.71 [6]. The power radiated by
the DUT shall be measured using a calibrated and accurate RF measuring instrument (e.g., a spectrum
analyzer, measurement receiver, or power meter) capable of averaging across bursts. See Section 3 of
CTIA 01.73 [5] for power measurement considerations.

Using the settings in Table 2.3.1-1, Table 2.3.1-2 and Table 2.3.1-3, initiate a data loopback session
between the DUT and an EGPRS-capable communication tester. Configure the EGPRS communication
tester to direct the DUT to an appropriate packet traffic channel. During this test, the maximum uplink time
slots supported by the DUT shall be utilized, and the uplink coding scheme should be MCS-5.

Table 2.3.1-1 PCL and Gamma Setting for 8-PSK Modulation (EDGE) in GSM 850 Band

Device Class PCL Setting Gamma Setting
E1 5 3
E2 8 6
E3 10 8

Table 2.3.1-2 PCL and Gamma Setting for 8-PSK Modulation (EDGE) in GSM 1900 Band

Device Class PCL Setting Gamma Setting
E1 0 3
E2 2 5
E3 4 7

Table 2.3.1-3 Modulation Coding Scheme (MCS) Setting for 8-PSK Modulation (EDGE) in Either GSM 850 or GSM 1900 Band

MCS
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Modulation coding scheme MCS 5 is the preferred setting for TRP measurements, as this provides the
most robust channel coding to maintain the data session. MCS 6 through MSC 9 can be utilized for TRP
measurements only.

Tests shall be performed for three different channels across the bands supported by the DUT, as defined
in Table 2.1.1-3

2.3.2 Receiver Sensitivity Test Settings

EGPRS Receiver Sensitivity measurements shall be performed using an EGPRS-capable
Communication tester to determine the DUT's receiver sensitivity by reporting the minimum forward-link
power resulting in a Block Error Rate (BLER) of 10% or less with 95% confidence. Refer to Section 2 in
CTIA 01.71 [6] for set-up illustrations.

The set-up parameters defined in Section 2.3 shall be used with the following exceptions:

e Forward-Link Power: As needed to maintain 0% BLER while using downlink modulation
coding scheme MCS-5

e Power Control Level (PCL)/Gamma adjusted high enough to ensure that there are no
communication errors introduced on the reverse channel. The DUT does not need to be
set to maximum power at the initiation of the sensitivity search.

e The EGPRS communication tester shall configure the DUT for EGPRS data loopback
mode. Refer to 3GPP TS 05.05 [7] and 3GPP TS 51.010-1 [8] for procedures and criteria
for the setup of loopback mode.

e The EGPRS communication tester shall be configured to transmit with the maximum
number of downlink slots supported by the DUT.

Note: If the test point is occurring in a significant null, the forward-link power may have to be raised to
establish/maintain an active data loopback session.

For a device supporting multiple receivers, all receivers shall be enabled during the test procedure
described in the remainder of this section. In this way, C-TIS is the test result, regardless whether the
device supports one or multiple receivers. In the special case that I-TIS is the desired quantity of interest,
the same procedure is followed, except that all but the specified receiver-under-test on the device are
disabled.

Invoke data loopback between the DUT and the EGPRS communication tester on one of the reference
test channels. Verify that the EGPRS communication tester is utilizing MCS-5 coding in the downlink.
With an active data loopback session established, invoke a BLER Measurement.

Sensitivity measurements shall be equivalent to the minimum RF power level that results in a BLER of
10% or less with 95% confidence but may be limited to 2000 received blocks maximum at each measured
location on the sphere. If the alternate/normalization method is not used, the number of blocks may be
limited to 200 at each measured location on the sphere. The algorithms/methods used to arrive at these
results can be optimized for speed by finding alternate points on the BLER curve as long as the data is
eventually normalized to a value equivalent to 10% or less at each data point. The normalization value
shall be determined in the same test configuration used to make the other BLER measurements (i.e.,
over-the-air, GSM set-up parameters, etc.) and shall be derived from an actual sensitivity measurement of
10% BLER or less with 95% confidence but may be limited to 2000 received blocks maximum and not
based on an interpolation. In either case, the appropriate contribution to the measurement uncertainty
shall be included. Refer to CTIA 01.20 [1] for details on this procedure and details on this measurement
uncertainty. The forward power step size shall be no more than 0.5 dB when the RF power level is near the
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target sensitivity level. The Power Control Level/Gamma setting shall be changed to maximum power
when the final sensitivity measurement is made for each test point, as well as when any BLER reference
curve is generated. The Forward Link Power, the Power Control Level/Gamma settings should be set
back to defaults prior to tuning to the next test point. The minimum RF power level resulting in a BLER of
10% or less for each DUT test condition shall be recorded for integration pursuant to CTIA 01.20 [1] or
CTIA 01.21 [2] to give a single figure of merit referred to as Total Isotropic Sensitivity (TIS).

TIS shall be fully measured as described above and calculated pursuant to CTIA 01.20 [1] or CTIA 01.21
[2] for the 3 channels (low, middle and high) specified in Table 2.1.1-3 for all frequency bands supported
by the DUT and required to be tested per this test plan.

Relative sensitivity measurements or fully measured TIS will be repeated per channel on all channels.
Reference channel and intermediate channel measurements shall be actual sensitivity measurements of
10% BLER or less with 95% confidence but may be limited to 2000 received blocks maximum.

2.3.2.1 EGPRS Relative Sensitivity on Intermediate Channel Measurements

All channels shall be tested for EGPRS 850/1900 for the intermediate channel test.
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Section 3 3G Technology
3.1 UMTS (WCDMA)
3.1.1 Transmit Power Test Settings

The measurement site and DUT shall be configured as specified in CTIA 01.71 [6] document. The power
radiated by the DUT shall be measured using a calibrated and accurate RF measuring instrument (e.g., a
spectrum analyzer, or measurement receiver, or power meter). See Section 3 of CTIA 01.73 [5] for power
measurement considerations.

The UMTS communication tester shall be set up according to 3GPP TS 34.121-1 [9], Section 5.2
(Maximum Output Power test) using the defaults specified in 3GPP TS 34.121-1 [9], 3GPP TS 34.108
[10] and 3GPP TS 34.109 [11], as applicable. Using the Generic Call Setup procedures described in 3GPP
TS 34.108 [10] Section 7, page the DUT and place it into the loopback mode as described in 3GPP TS
34.109 [11] Section 5.3. During this test, ensure that the communication tester is continuously sending
“up power” commands as described in 3GPP TS 34.121-1 [9], Section5.2.4.2.

Tests shall be performed for three different channels across the bands supported by the DUT, as defined
in Table 3.1.1-1.

Table 3.1.1-1 UMTS RX and TX Test Frequencies

Band C?&RE‘::I;;)" Frequency (MHz)
UMTS 850 (3GPP BAND V) 4132 826.40
4357 871.40
4183 836.60
4408 881.60
4233 846.60
4458 891.60
UMTS 1900 (3GPP BAND 1) 9262 1852.40
9662 1932.40
9400 1880.00
9800 1960.00
9538 1907.60
9938 1987.60

3.1.2 Receiver Sensitivity Test Settings

Receiver sensitivity measurements shall be performed using the communication tester to determine the
DUT's receiver sensitivity by reporting the minimum forward-link power resulting in a Bit Error Rate (BER)
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of 1.2% or less at 12.2 kbps data rate with 95% confidence. Refer to Section 2 in CTIA 01.71 [6] for set-up
illustrations.

The set-up parameters defined in Section 3.1.1 shall be used with the following exceptions:
e Forward-Link Power: As needed to maintain 0% BER at 12.2 kbps data rate

e Power Control: Algorithm 2, using closed loop power control with target power sufficient
to guarantee error-free uplinktransmission.

e All other parameters shall be set according to 3GPP TS 34.121-1 [9] Reference
Sensitivity Level test case.

Note: If the test point is occurring in a significant null, the forward-link power may have to be raised to
establish/maintain a call.

For a device supporting multiple receivers, all receivers shall be enabled during the test procedure
described in the remainder of this section. In this way, C-TIS is the test result, regardless whether the
device supports one or multiple receivers. In the special case that I-TIS is the desired quantity of interest,
the same procedure is followed, except that all but the specified receiver-under-test on the device are
disabled.

Page the DUT and direct it to one of the reference test channels. With a digital voice/traffic channel
established, invoke a BER Measurement.

Sensitivity measurements shall be equivalent to the minimum RF power level that results in a BER of
1.2% or less at 12.2 kbps data rate with 95% confidence but may be limited to 20,000 bits maximum at
each measured location on the sphere. The algorithms/methods used to arrive at these results can be
optimized for speed by finding alternate points on the BER curve and/or using higher data rates as long
as the data is eventually normalized to a data set equivalent to 1.2% BER or less at each data point.
Alternative points on the BER curve greater than 12% shall not be used. The normalization value shall be
determined in the same test configuration used to make the other BER measurements (i.e., over-the-air,
UMTS set-up parameters, etc.) and shall be derived from an actual sensitivity measurement of 1.2% BER
or less at 12.2 kbps with 95% confidence but may be limited to 20,000 bits maximum and not an
interpolation. The forward-link power step size shall be no more than 0.5dB when the RF power level is
near the UMTS sensitivity level. The Power Control setting shall be changed to Algorithm 2 using all up-
bits to guarantee that maximum power is transmitted when the final sensitivity measurement is made for
each test point. The Forward-Link Power and the Power Control settings should be set back to defaults
prior to tuning to the next test point. The minimum RF power level resulting in a BER of 1.2% or less for
each DUT test condition shall be recorded for integration pursuant to CTIA 01.20 [1] or CTIA 01.21 [2] to
give a single figure of merit referred to as Total Isotropic Sensitivity (TIS).

TIS shall be fully measured as described above and calculated pursuant to CTIA 01.20 [1] or CTIA 01.21
[2] for the 3 channels (low, middle and high) specified in Table 3.1.1-1 for all frequency bands supported
by the DUT and required to be tested per this test plan.

Relative sensitivity measurements or fully measured TIS will be repeated per channel on a specified list of
intermediate channels as shown in Section 3.1.2.1. The separation between channels is no greater than
2.5 MHz, and the intermediate channels are spaced off of the center channel.

3.1.2.1 UMTS (WCDMA) Relative Sensitivity on Intermediate Channel Measurements

This intermediate channel list shall be used for UMTS.
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IThe green cells represent the low, middle and high channels that are fully tested for
TIS.

IThe yellow cells represent the lower 25% of the intermediate channels.

| IThe white cells represent the middle 50% of the intermediate channels.

IThe orange cells represent the upper 25% of the intermediate channels.

Table 3.1.2.1-1 UMTS 850 Intermediate Channel List

UMTS 850
Channel Frequency (MHz)
4360 872.00
4372 874.40
4384 876.80
4396 879.20
4420 884.00
4432 886.40
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Table 3.1.2.1-2 UMTS 1900 Intermediate Channel List

UMTS 1900
Channel Frequency (MHz)
9668 1933.60
9680 1936.00
9692 1938.40
9704 1940.80
9716 1943.20
9728 1945.60
9740 1948.00
9752 1950.40
9764 1952.80
9776 1955.20
9788 1957.60
S w0t
9812 1962.40
9824 1964.80
9836 1967.20
9848 1969.60
9860 1972.00
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3.1.3 Optional Frequency Bands and Channel Configurations (Informative)
The following UMTS bands/frequencies can be tested.

Table 3.1.3-1 UMTS Frequency Bands

UL Frequencies UE DL Frequencies UE
Operating Band transmit, Node B receive, Node B
Receive (MHz) Transmit (MHz)
| 1920 - 1980 2110- 2170
Il 1710 - 1785 1805 - 1880
Vil 880-915 925 - 960

Table 3.1.3-2 UMTS Channels

UL Channels DL Channels
Operating Band
Low Mid High Low Mid High
| 9612 9750 9888 10562 10700 10838
1] 937 1113 1288 1162 1338 1513
Vil 2712 2788 2863 2937 3013 3088

All test parameter settings as specified in Section 3.1.1 and Section 3.1.2 shall be used where applicable.
The following items are not required for these bands:

o Ripple tests
e Measurement uncertainty limits
e Intermediate channel testing
e A-GNSS measurements
Some test configurations may be excluded.

As noted, measurement uncertainty limits will not be required, because ripple testing is not required.
However, measurement uncertainty calculations can be provided as an estimation using MU values from
the closest frequency band where full MU assessment is required.
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Section 4 4G Technology
4.1 LTE Single Carrier
4.1.1 Transmit Power Test Settings

The measurement site and DUT shall be configured as specified in CTIA 01.71 [6]. The power radiated by
the DUT shall be measured using a calibrated and accurate RF measuring instrument (e.g., a spectrum
analyzer, or measurement receiver, or power meter). See Section 3 of CTIA 01.73 [5] for power
measurement considerations.

The LTE communication tester and DUT shall be configured per 3GPP TS 36.521-1 [12], Section 6.2 (UE
Maximum Output Power) using the default settings specified in 3GPP TS 36.521-1 [12] and 3GPP TS
36.508 [13] as applicable. The test procedure in section 6.2 of 3GPP TS 36.521-1 [12] shall be used to
measure the UE output power. When a UE operates in Power Class 1 or Power Class 2 for any operating
band other than Band 41, the IE (Information Element) p-Max shall be included and set according to Table
6.2.2_1.4-2 of TS 36.521-1 [12]. Otherwise, p-Max shall not be signaled during attach procedures or
during measurements.

Tests shall be carried out for different frequency pairs (FDD; UL -uplink /DL -downlink) or frequencies
(TDD) and RB allocations across the bands supported by the DUT, as defined in Table 4.1.1-1 .

Table 4.1.1-1 LTE TRP Measurements Table for the Primary Mechanical Mode'

Channel TX Frequency
Band Bandwidth Channel | (MHz)lcenterof UL UL RB Allocation DL RB Allocation
i) allocation]
10 18650 1851.58 12 RB with RBstart=0 N/A3
2 10 18900 1880 12 RB with RBstart=19 N/AS
10 19150 1908.42 12 RB with RBstart=38 N/AS
10 20000 1711.58 12 RB with RBstart=0 N/A3
4t 10 20175 1732.5 12 RB with RBstart=19 N/AS
10 20350 1753.42 12 RB with RBstart=38 N/A3
10 20450 825.58 12 RB with RBstart=0 N/AS
5° 10 20525 836.5 12 RB with RBstart=19 N/A3
10 20600 847.42 12 RB with RBstart=38 N/A3
20 20850 2502.62 18 RB with RBstart=0 N/AS
7 20 21100 2535 18 RB with RBstart=41 N/A3
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Channel ALy
Band Bandwidth Channel | (MHz)[centerof UL UL RB Allocation DL RB Allocation
L) allocation]
20 21350 2567.38 18 RB with RBstart=82 N/AS
5 23035 699.97 8 RB with RBstart=0 N/A3
12 5 23095 707.41 8 RB with RBstart=8 N/AS
5 23155 715.03 8 RB with RBstart=17 N/A3
10 23230 778.58 12 RB with RBstart=0 N/A3
3 10 23230 782 12 RB with RBstart=19 NJAS
10 23230 785.42 12 RB with RBstart=38 N/AS
10 23330 789,58 12 RB with RBstart=0 N/AS
14 10 23330 793 12 RB with RBstart=19 N/A3
10 23330 796.42 12 RB with RBstart=38 N/A3
5 26065 1850.97 8 RB with RBstart=0 N/AS
25° 5 26365 1882.41 8 RB with RBstart=8 N/AS
5 26665 1914.03 8 RB with RBstart=17 N/A3
5 26715 814.97 8 RB with RBstart=0 N/A3
26° 5 26865 831.41 8 RB with RBstart=8 N/A3
5 27015 848.03 8 RB with RBstart=17 N/AS
10 27710 2306.58 12 RB with RBstart=0 N/A3
30 10 27710 2310 12 RB with RBstart=19 N/AS
10 27710 2313.42 12 RB with RBstart=38 N/A3
20 39750 249862 18 RB with RBstart=0 N/AS
4 20 40620 2593 18 RB with RBstart=41 N/A3
20 41490 2687.38 18 RB with RBstart=82 N/A3
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Channel TX Frequency
Band Bandwidth Channel | (MHz)[centerof UL UL RB Allocation DL RB Allocation
(MHz) allocation]
10 55290 3551.58 12 RB with RBstart=0 N/AS
48 10 55990 3625 12 RB with RBstart=19 N/A3
10 56690 3698.42 12 RB with RBstart=38 N/A3
10 132022 1711.58 12 RB with RBstart=0 N/A3
4
66 10 132322 1745 12 RB with RBstart=19 N/A3
10 132622 1778.42 12 RB with RBstart=38 N/A3
15 133047 1697.19 16 RB with RBstart=0 N/A3
70 15 133047 1702.41 16 RB with RBstart=29 N/A3
15 133047 1707.81 16 RB with RBstart=59 N/A3
10 133172 664.58 12 RB with RBstart=0 N/A3
71
10 133297 680.5 12 RB with RBstart=19 N/A3
10 133422 696.42 12 RB with RBstart=38 N/A3
Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means
antenna extended, fold or portrait slide open, but depends on form factor).
Note 2: If the device supports Band 25 and Band 2, then testing is only required to be completed in Band 25. The test requirements and
data comparison between Bands 2 and 25 will not be directly comparable due to the usage of different RF channel bandwidths.
Note 3: As per 3GPP TS 36.521-1[12], Section 6.2 (UE Maximum Output Power).
Note 4: If the device supports Band 4 and Band 66, then testing is only required to be completed in Band 66.
Note 5: If the device supports Band 26 and Band 5, then testing is only required to be completed in Band 26. The test requirements and
data comparison between Bands 5 and 26 will not be directly comparable due to the usage of different RF channel bandwidths.

4.1.2 Receiver Sensitivity Test Settings

Receiver sensitivity measurements shall be performed using data throughput as the measurement metric.
The DUT's receiver sensitivity corresponds to the minimum downlink signal power required to provide a
data throughput rate greater than or equal to 95% of the maximum throughput of the reference
measurement channel. Refer to Section 2 in CTIA 01.71 [6] for set-up illustrations.
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For a device supporting multiple receivers, all receivers shall be enabled during the test procedure
described in the remainder of this section. In this way, C-TIS is the test result, regardless whether the
device supports one or multiple receivers. In the special case that I-TIS is the desired quantity of interest,
the same procedure is followed, except that all but the specified receiver-under-test on the device are
disabled.

The LTE communication tester and DUT shall be configured per section 7.3 (Reference Sensitivity Level)
of 3GPP TS 36.521-1 [12] using the defaults specified in 3GPP TS 36.521-1 [12] and 3GPP TS 36.508
[13] as applicable. As the 3GPP reference does not make any mention of p-Max, nor is p-Max included in
the default message content defined in 3GPP TS 36.508 [13], p-Max shall not be signaled during attach
procedures or during measurements. For a given downlink RF power level, throughput shall be measured
using the test procedure in section 7.3 of 3GPP TS 36.521-1 [12] using the downlink and uplink reference
measurement channels defined in Annexes A.2.2, A.2.3, and A.3.2 of 3GPP TS 36.521-1 [12] and Table
4.1.2-1 . For LTE Band 13, the settings in Table 4.1.2-2 shall take precedence over the settings in
Annexes A.2.2, A.2.3, and A.3.2 of 3GPP TS 36.521-1 [12]. The LTE communication tester shall send
continuous uplink power control “up” commands to the DUT to ensure the DUT's transmitter is at
maximum output power during the sensitivity searches. The downlink power step size shall be no more
than 0.5 dB when the RF power level is near the LTE sensitivity level. The minimum RF power level
resulting in a data throughput rate greater than or equal to 95% of the maximum throughput of the
reference measurement channel shall be recorded as the downlink power level corresponding to the 95%
throughput percentage (the data throughput rate is as defined in section 7.3 of 3GPP TS 36.521-1 [12]).
Care must be taken to ensure that the duration of the throughput measurement is sufficient to achieve
statistical significance according to Annex G.2 of 3GPP TS 36.521-1 [12]. The downlink signal level for
each DUT test condition shall be recorded for integration pursuant to CTIA 01.20 [1] or CTIA 01.21 [2] to
give a single figure of merit referred to as Total Isotropic Sensitivity (TIS).

TIS shall be fully measured as described above and calculated pursuant to CTIA 01.20 [1] or CTIA 01.21
[2] TIS measurements shall be carried out for different frequency pairs (FDD; UL -uplink /DL -downlink) or
frequencies (TDD) and RB allocations across the bands supported by the DUT, as defined in Table 4.1.2-
1.TIS results shall be based on total channel power.

Table 4.1.2-1 LTE TIS Measurements Table for the Primary Mechanical Mode!

Channel FreqFfJ)t(ency
Band Bandwidth (MHz) Channel (MHz) [center of UL RB Allocation DL RB Allocation
allgta%%n]
10 650 1935 50 RB with RBstart=0 50 RB with RBstart=0
2z 10 900 1960 50 RB with RBstart=0 50 RB with RBstart=0
10 1150 1985 50 RB with RBstart=0 50 RB with RBstart=0
10 2000 2115 50 RB with RBstart=0 50 RB with RBstart=0
4 10 2175 21325 50 RB with RBstart=0 50 RB with RBstart=0
10 2350 2150 50 RB with RBstart=0 50 RB with RBstart=0
10 2450 874 25 RB with RBstart=25 50 RB with RBstart=0
5 10 2525 881.5 25 RB with RBstart=25 50 RB with RBstart=0
10 2600 889 25 RB with RBstart=25 50 RB with RBstart=0
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Channel Frequ)t(ancy
Band Bandwidth (MHz) Channel (MHz[))E:?Bter of UL RB Allocation DL RB Allocation
allocation]

20 2850 2630 75 RB with RBstart=25 100 RB with RBstart=0
7 20 3100 2655 75 RB with RBstart=25 100 RB with RBstart=0
20 3350 2680 75 RB with RBstart=25 100 RB with RBstart=0
5 5035 731.5 20 RB with RBstart=5 25 RB with RBstart=0
12 5 5095 737.5 20 RB with RBstart=5 25 RB with RBstart=0
5 5155 743.5 20 RB with RBstart=5 25 RB with RBstart=0
13 10 5230 751 15 RB with RBstart=0 50 RB with RBstart=0
14 10 5330 763 15 RB with RBstart=0 50 RB with RBstart=0
5 8065 1932.5 25 RB with RBstart=0 25 RB with RBstart=0
252 5 8365 1962.5 25 RB with RBstart=0 25 RB with RBstart=0
5 8665 1992.5 25 RB with RBstart=0 25 RB with RBstart=0
5 8715 861.5 25 RB with RBstart=0 25 RB with RBstart=0
26* 5 8865 876.5 25 RB with RBstart=0 25 RB with RBstart=0
5 9015 891.5 25 RB with RBstart=0 25 RB with RBstart=0
30 10 9820 2355 25 RB with RBstart=25 50 RB with RBstart=0
20 39750 2506 100RB with RBstart=0 100RB with RBstart=0
41 20 40620 2593 100RB with RBstart=0 100RB with RBstart=0
20 41490 2680 100RB with RBstart=0 100RB with RBstart=0
10 55290 3555 50 RB with RBstart=0 50 RB with RBstart=0
48 10 55990 3625 50 RB with RBstart=0 50 RB with RBstart=0
10 56690 3695 50 RB with RBstart=0 50 RB with RBstart=0
10 66486 2115 50 RB with RBstart=0 50 RB with RBstart=0
6° 10 66786 2145 50 RB with RBstart=0 50 RB with RBstart=0
10 67086 2175 50 RB with RBstart=0 50 RB with RBstart=0
70 15 68411 2002.5 75 RB with RBstart=0 75 RB with RBstart=0

29

© 2001 - 2022 CTIA Certification. All Rights Reserved.

CTIA

Certification”




CTIA 01.50, Version 5.0.0

RX
Channel Frequency
Band Bandwidth (MHz) Channel (MHz[))[c%nBter of UL RB Allocation DL RB Allocation
L
allocation]
10 68636 622 25 RB with RBstart=0 50 RB with RBstart=0
71 10 68761 634.5 25 RB with RBstart=0 50 RB with RBstart=0
10 68886 647 25 RB with RBstart=0 50 RB with RBstart=0

Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna extended, fold or portrait slide open,
but depends on form factor).

Note 2: If the device supports Band 25 and Band 2, then testing is only required to be completed in Band 25. The test requirements and data comparison between Bands 2 and
25 will not be directly comparable due to the usage of different RF channelbandwidths.

Note 3: If the device supports Band 4 and Band 66, then testing is only required to be completed in Band 66.

Note 4: If the device supports Band 26 and Band 5, then testing is only required to be completed in Band 26. The test requirements and data comparison between Bands 5 and
26 will not be directly comparable due to the usage of different RF channelbandwidths.

Table 4.1.2-2 Uplink Reference Measurement Channel Table (Uplink Reference Measurement Channels Are Per Annexes A.2.2 and A.2.3 of
3GPP TS 36.521-1 [12] with the Exceptions Noted in the Table for Band 13)

Parameter Unit Value
Channel bandwidth MHz 10
Allocated resource blocks 15
DFT-OFDM Symbols per subframe 12
Modulation QPSK
Target Coding rate 113
Payload size Bits 1320
Transport block CRC Bits 24
Number of code blocks - C 1
Code block CRC size Bits 0
Total number of bits per sub-frame Bits 4320
Total symbols per sub-frame 2160
UE Category 1-5
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4121 LTE Relative Sensitivity on Intermediate Channel Measurements

The intermediate channels as detailed below shall be used for relative sensitivity on intermediate channel
measurements.

_ The green cells represent the low, middle and high channels that are fully tested for
TIS.

The yellow cells represent the lower 25% of the intermediate channels.

The white cells represent the middle 50% of the intermediate channels.

_ The orange cells represent the upper 25% of the intermediate channels.

Table 4.1.2.1-1 LTE Intermediate Channel Measurements Table

Band Channel Bandwidth Channel Frequency (MHz) UL RB Allocation DL RB Allocation

(MHz)
/ | |

10 740 1944 50 RB with RBstart=0 50 RB with RBstart=0
10 820 1952 50 RB with RBstart=0 50 RB with RBstart=0

| | | |
| | | | | |
| | | | | |
-/ .|
| | | | | |
| | | | | |
| | | | | |
[ O A
| | | | |
| | | | |
| | | | |
-/ '/ .|
| | | | | |
| | | | | |
| | | | | |
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Band Channel Bandwidth
(MHz)

Channel

Frequency (MHz)

UL RB Allocation

DL RB Allocation

25 5 8105 1936.5 25 RB with RBstart=0 25 RB with RBstart=0
25 ) 8145 1940.5 25 RB with RBstart=0 25 RB with RBstart=0
25 5 8185 1944.5 25 RB with RBstart=0 25 RB with RBstart=0
25 5 8225 1948.5 25 RB with RBstart=0 25 RB with RBstart=0
25 5 8265 1952.5 25 RB with RBstart=0 25 RB with Rbstart=0
25 5 8305 1956.5 25 RB with RBstart=0 25 RB with RBstart=0
25 5 8345 1960.5 25 RB with RBstart=0 25 RB with RBstart=0

25 5 8385 1964.5 25 RB with RBstart=0 25 RB with RBstart=0
25 5 8425 1968.5 25 RB with RBstart=0 25 RB with RBstart=0
25 5 8465 1972.5 25 RB with RBstart=0 25 RB with RBstart=0
25 5 8505 1976.5 25 RB with RBstart=0 25 RB with RBstart=0

25 RB with RBstart=0

26 5 8755 865.5 25 RB with RBstart=0 25 RB with RBstart=0
26 5 8795 869.5 25 RB with RBstart=0 25 RB with RBstart=0
26 5 8835 8735 25 RB with RBstart=0 25 RB with RBstart=0

25 RB with RBstart=0

25 RB with RBstart=0

25 RB with RBstart=0

I e e
| | | | | |
2975 2642.5 75 RB with RBstart=25 100 RB with RBstart=0

| | | | | |
| | | | | |
e e e
| | | |

41 20 39930 2524 100 RB with RBstart=0 100 RB with RBstart=0

41 20 40110 2542 100 RB with RBstart=0 100 RB with RBstart=0

41 20 40280 2559 100 RB with RBstart=0 100 RB with RBstart=0
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Band

Channel Bandwidth
(MHz)

Channel

Frequency (MHz)

UL RB Allocation

DL RB Allocation

40450

40790

2576

2610

100 RB with RBstart=0

100 RB with RBstart=0

100 RB with RBstart=0

100 RB with RBstart=0

41

20

40960

2627

100 RB with RBstart=0

100 RB with RBstart=0

48 10 55380 3564 50 RB with RBstart=0 50 RB with RBstart=0
48 10 55470 3573 50 RB with RBstart=0 50 RB with RBstart=0
48 10 55560 3582 50 RB with RBstart=0 50 RB with RBstart=0
48 10 55650 3591 50 RB with RBstart=0 50 RB with RBstart=0
48 10 55740 3600 50 RB with RBstart=0 50 RB with RBstart=0
48 10 55830 3609 50 RB with RBstart=0 50 RB with RBstart=0

55910 3617 50 RB with RBstart=0 50 RB with RBstart=0

56070 3633 50 RB with RBstart=0 50 RB with RBstart=0
48 10 56150 3641 50 RB with RBstart=0 50 RB with RBstart=0
48 10 56240 3650 50 RB with RBstart=0 50 RB with RBstart=0

68706 25 RB with RBstart=0 50 RB with RBstart=0

33
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Band Channel Bandwidth Channel Frequency (MHz) UL RB Allocation DL RB Allocation
(MHz)
71 10 68816 640 25 RB with RBstart=0 50 RB with RBstart=0

Note 1: Note that if the device supports Band 25 and Band 2, then testing is only required to be completed in band 25. The test requirements and data comparison between
Bands 2 and 25 will not be directly comparable due to the usage of different RF channel bandwidths.

Note 2: Note that if the device supports Band 4 and Band 66, then testing is only required to be completed in band 66.

Note 3: Note that if the device supports Band 26 and Band 5, then testing is only required to be completed in band 26. The test requirements and data comparison between
Bands 26 and 5 will not be directly comparable due to the usage of different RF channel bandwidths.

Note 4: Note that only A-GNSS ICD testing is required for Band 5. As there are no other intermediate channels, no LTE relative sensitivity testing is required.

4.1.3 Optional Frequency Bands and Channel Configurations (Informative)
The following LTE bands/frequencies can be tested.

Table 4.1.3-1 LTE Frequency Bands

UL Frequencies, UE Transmit, DL Frequencies, UE Receive,
Operating Band eNodeB Receive (MHz) eNodeB Transmit (MHz)

1 1920-1980 2110-2170
3 1710-1785 1805-1880
8 880-915 925-960

20 832-862 791-821

38 2570-2620 2570-2620
39 1880-1920 1880-1920
40 2300-2400 2300-2400
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Table 4.1.3-2 LTE TRP Channels and RB Allocations

Channel
Band Bandwidth Channel UL RB Allocation DL RB Allocation
(MHz)

1 Low 10 18050 12 RB with RBstart=0 None, control on|y1
1 Mid 10 18300 12 RB with RBstart=19 None, control 0n|y1
1 High 10 18550 12 RB with RBstart=38 None, control only"
3Low 10 19250 12 RB with RBstart=0 None, control only
3 Mid 10 19575 12 RB with RBstart=19 None, control only1
3 High 10 19900 12 RB with RBstart=38 None, control only1
8 Low 10 21500 12 RB with RBstart=0 None, control 0n|y1
8 Mid 10 21625 12 RB with RBstart=19 None, control 0n|y1
8 High 10 21750 12 RB with RBstart=38 None, control 0n|y1
20 Low 10 24200 12 RB with RBstart=0 None, control 0n|y1
20 Mid 10 24300 12 RB with RBstart=19 None, control only1
20 High 10 24400 12 RB with RBstart=38 None, control onIy1
38 Low 20 37850 18 RB with RBstart=0 None, control only’
38 Mid 20 38000 18 RB with RBstart=41 None, control only’
38 High 20 38150 18 RB with RBstart=82 None, control only1
39 Low 20 38350 18 RB with RBstart=0 None, control only1
39 Mid 20 38450 18 RB with RBstart=41 None, control only1
39 High 20 38550 18 RB with RBstart=82 None, control only1
40 Low 20 38750 18 RB with RBstart=0 None, control onIy1
40 Mid 20 39150 18 RB with RBstart=41 None, control only1
40 High 20 39550 18 RB with RBstart=82 None, control only’

Note 1: As per 3GPP TS 36.521-1, Section 6.2 (UE Maximum Output Power).
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Table 4.1.3-3 LTE TIS Channels and RB Allocations

Channel
Band Bandwidth Channel UL RB Allocation DL RB Allocation
(MHz)
1 Low 10 50 50 RB with RBstart=0 50 RB with RBstart=0
1 Mid 10 300 50 RB with RBstart=0 50 RB with RBstart=0
1 High 10 550 50 RB with RBstart=0 50 RB with RBstart=0
3 Low 10 1250 50 RB with RBstart=0 50 RB with RBstart=0
3 Mid 10 1575 50 RB with RBstart=0 50 RB with RBstart=0
3 High 10 1900 50 RB with RBstart=0 50 RB with RBstart=0
8 Low 10 3500 25 RB with RBstart=25 50 RB with RBstart=0
8 Mid 10 3625 25 RB with RBstart=25 50 RB with RBstart=0
8 High 10 3750 25 RB with RBstart=25 50 RB with RBstart=0
20 Low 10 6200 20 RB with RBstart=0 50 RB with RBstart=0
20 Mid 10 6300 20 RB with RBstart=0 50 RB with RBstart=0
20 High 10 6400 20 RB with RBstart=0 50 RB with RBstart=0
38 Low 20 37850 100 RB with RBstart=0 100 RB with RBstart=0
38 Mid 20 38000 100 RB with RBstart=0 100 RB with RBstart=0
38 High 20 38150 100 RB with RBstart=0 100 RB with RBstart=0
39 Low 20 38350 100 RB with RBstart=0 100 RB with RBstart=0
39 Mid 20 38450 100 RB with RBstart=0 100 RB with RBstart=0
39 High 20 38550 100 RB with RBstart=0 100 RB with RBstart=0
40 Low 20 38750 100 RB with RBstart=0 100 RB with RBstart=0
40 Mid 20 39150 100 RB with RBstart=0 100 RB with RBstart=0
40 High 20 39550 100 RB with RBstart=0 100 RB with RBstart=0
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All test parameter settings as specified in Section 4.1.1 and Section 4.1.2 shall be used where applicable.
The following items are not required for these bands:

¢ Rippletests
e Measurement uncertainty limits
e Intermediate channel testing
e A-GNSS measurements
Some test configurations may be excluded.

As noted, measurement uncertainty limits will not be required, because ripple testing is not required.
However, measurement uncertainty calculations can be provided as an estimation using MU values from
the closest frequency band where full MU assessment is required.

4.2 LTE Two Downlink Carrier Aggregation (Single Uplink Carrier)
4.2.1 Transmit Power Test Settings

This test procedure applies only for two downlink carrier aggregation with a single uplink carrier on the
PCC. This test procedure applies for both inter-band and intra-band cases.

The measurement site and DUT shall be configured as specified in CTIA 01.71 [6]. The power radiated by
the DUT shall be measured using a calibrated and accurate RF measuring instrument (e.g., a spectrum
analyzer, or measurement receiver, or power meter). See Section 3 of CTIA 01.73 [5] for power
measurement considerations.

The LTE communication tester and DUT shall be configured per 3GPP TS 36.521-1 [12], Section 6.2.2A
(UE Maximum Output Power) using the default settings specified in 3GPP TS 36.521-1 [12] and 3GPP TS
36.508 [13] as applicable. The test procedure in section 6.2.2A of 3GPP TS 36.521-1 [12] shall be used
to measure the UE output power of the PCC. Adjust the downlink signal power of all CCs as needed to
establish/maintain the LTE connection with a BLER such that the device does not miss PDCCH grants
and the transmitter is not gated off during power measurements.

In order to reduce the need for communication tester upgrades or additions, testing LTE CA 2 DL
combinations in stand-alone LTE is allowed under certain conditions as long as the antenna tuning is set
according to the CA 2 DL combination that is being evaluated. The PCC TRP for a 2 DL CA combination
may be tested in stand-alone LTE mode with the antenna tuned for operation in the 2 DL CA combination.

For example, when evaluating an interband 2 DL CA case, CA_xA-yA, where x and y are the LTE bands
and the PCC is in LTE x, then the following tests are permitted:

e TRP for x in CA_xA-yA may be tested in stand-alone LTE x with the antenna tuned for
operation in CA_xA-yA.

Device manufacturers using dynamically tuned antennas should in general have a method of altering the
antenna tuning in order to do the necessary antenna tuning optimization during the R&D phase. In
general, the settings for the antenna tuner are stored in a tuning file. Consequently, the antenna tuning
can be modified by writing a different tuning file into the device. All the stand-alone LTE bands could be
tested using the normal tuning file. A second tuning file for testing the 2 DL CA modes could be created
where the antenna tuner settings for the stand-alone LTE bands are changed to the antenna tuner
settings for the associated 2 DL CA mode.
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Tests shall be carried out for different carrier aggregation frequency combinations and RB allocations

across the bands supported by the DUT, as defined in Table 4.2.1-1.

Table 4.2.1-1 LTE Carrier Aggregation Mode (2 Downlink Carriers, 1 Uplink Carrier) TRP Measurements Table for the Primary Mechanical Mode

1

st | S, | Smmh | B SO EON | cowmmnen | RHE | SR
Band Band
CA_2A-2A? 2 2 10 10 18650 900 12 RB with RBstart=0 N/A3 N/A3
10 10 18900 1150 12 RB with RBstart=19 N/A3 N/A3
10 10 19150 650 12 RB with RBstart=38 N/A3 N/A3
CA_2A-4A* 2 4 10 10 18650 2350 12 RB with RBstart=0 N/A3 N/A3
10 10 18900 2350 12 RB with RBstart=19 N/A3 N/A3
10 10 19150 2350 12 RB with RBstart=38 N/A3 N/A3
CA_2A-5A 2 5 10 10 18650 2450 12 RB with RBstart=0 N/A3 N/A3
10 10 18900 2450 12 RB with RBstart=19 N/A3 N/A3
10 10 19150 2450 12 RB with RBstart=38 N/A3 N/A3
CA_2A-12A 2 12 10 5 18650 5035 12 RB with RBstart=0 N/A3 N/A3
10 5 18900 5035 12 RB with RBstart=19 N/A3 N/A3
10 5 19150 5035 12 RB with RBstart=38 N/A3 N/A3
CA_2A-13A 2 13 10 10 18650 5230 12 RB with RBstart=0 N/A3 N/A3
10 10 18900 5230 12 RB with RBstart=19 N/A3 N/A3
10 10 19150 5230 12 RB with RBstart=38 N/A3 N/A3
CA_2A-29A 2 29 10 10 18650 9720 12 RB with RBstart=0 N/A3 N/A3
10 10 18900 9720 12 RB with RBstart=19 N/A3 N/A3
10 10 19150 9720 12 RB with RBstart=38 N/A3 N/A3
CA_2A-30A 2 30 10 10 18650 9820 12 RB with RBstart=0 N/A3 N/A3
10 10 18900 9820 12 RB with RBstart=19 N/A3 N/A3
10 10 19150 9820 12 RB with RBstart=38 N/A3 N/A3
CA_2A-48A 2 48 10 10 18650 56690 12 RB with RBstart=0 N/A3 N/A3
10 10 18900 56690 12 RB with RBstart=19 N/A3 N/A3
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g | S, | Semh | B SO EON | cowmmnen | B | SR
Band Band
10 10 19150 56690 12 RB with RBstart=38 N/A3 N/A3
CA_2A-66A* 2 66 10 10 18650 67286 12 RB with RBstart=0 N/A3 N/A3
10 10 18900 67286 12 RB with RBstart=19 N/A3 N/A3
10 10 19150 67286 12 RB with RBstart=38 N/A3 N/A3
CA_4A-2A% 4 2 10 10 20000 650 12 RB with RBstart=0 N/A3 N/A3
10 10 20175 650 12 RB with RBstart=19 N/A3 N/A3
10 10 20350 650 12 RB with RBstart=38 N/A3 N/A3
CA_4A-4A* 4 4 10 10 20000 2175 12 RB with RBstart=0 N/A3 N/A3
10 10 20175 2350 12 RB with RBstart=19 N/A3 N/A3
10 10 20350 2000 12 RB with RBstart=38 N/A3 N/A3
CA_4A-5A% 4 5 10 10 20000 2450 12 RB with RBstart=0 N/A3 N/A3
10 10 20175 2450 12 RB with RBstart=19 N/A3 N/A3
10 10 20350 2450 12 RB with RBstart=38 N/A3 N/A3
CA_4A-12A% 4 12 10 5 20000 5035 12 RB with RBstart=0 N/A3 N/A3
10 5 20175 5035 12 RB with RBstart=19 N/A3 N/A3
10 5 20350 5035 12 RB with RBstart=38 N/A3 N/A3
CA_4A-13A* 4 13 10 10 20000 5230 12 RB with RBstart=0 N/A3 N/A3
10 10 20175 5230 12 RB with RBstart=19 N/A3 N/A3
10 10 20350 5230 12 RB with RBstart=38 N/A3 N/A3
CA_4A-29A% 4 29 10 10 20000 9720 12 RB with RBstart=0 N/A3 N/A3
10 10 20175 9720 12 RB with RBstart=19 N/A3 N/A3
10 10 20350 9720 12 RB with RBstart=38 N/A3 N/A3
CA_4A-30A* 4 30 10 10 20000 9820 12 RB with RBstart=0 N/A3 N/A3
10 10 20175 9820 12 RB with RBstart=19 N/A3 N/A3
10 10 20350 9820 12 RB with RBstart=38 N/A3 N/A3
CA_5A-2A 5 2 10 10 20450 1150 12 RB with RBstart=0 N/A3 N/A3
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g | S, | Semh | B SO EON | cowmmnen | B | SR
Band Band
10 10 20525 1150 12 RB with RBstart=19 N/A3 N/A3
10 10 20600 1150 12 RB with RBstart=38 N/A3 N/A3
CA_5A-4A* 5 4 10 10 20450 2350 12 RB with RBstart=0 N/A3 N/A3
10 10 20525 2350 12 RB with RBstart=19 N/A3 N/A3
10 10 20600 2350 12 RB with RBstart=38 N/A3 N/A3
CA_5B? 5 5 10 10 20450 2549 12 RB with RBstart=0 N/A3 N/A3
10 10 20600 2501 12 RB with RBstart=38 N/A3 N/A3
CA_5A-5A? 5 5 5 5 20425 2525 8 RB with RBstart=0 N/A3 N/A3
5 5 20525 2625 8 RB with RBstart=8 N/A3 N/A3
5 5 20625 2425 8 RB with RBstart=17 N/A3 N/A3
CA_5A-30A 5 30 10 10 20450 9820 12 RB with RBstart=0 N/A3 N/A3
10 10 20525 9820 12 RB with RBstart=19 N/A3 N/A3
10 10 20600 9820 12 RB with RBstart=38 N/A3 N/A3
CA_5A-48A 5 48 10 10 20450 56690 12 RB with RBstart=0 N/A3 N/A3
10 10 20525 56690 12 RB with RBstart=19 N/A3 N/A3
10 10 20600 56690 12 RB with RBstart=38 N/A3 N/A3
CA_5A-66A* 5 66 10 10 20450 67286 12 RB with RBstart=0 N/A3 N/A3
10 10 20525 67286 12 RB with RBstart=19 N/A3 N/A3
10 10 20600 67286 12 RB with RBstart=38 N/A3 N/A3
CA_12A-2A5 12 2 5 10 23035 1150 8 RB with RBstart=0 N/A3 N/A3
5 10 23095 1150 8 RB with RBstart=8 N/A3 N/A3
5 10 23155 1150 8 RB with RBstart=17 N/A3 N/A3
CA_12A-4A%* 12 4 5 10 23035 2350 8 RB with RBstart=0 N/A3 N/A3
5 10 23095 2350 8 RB with RBstart=8 N/A3 N/A3
5 10 23155 2350 8 RB with RBstart=17 N/A3 N/A3
CA_12A-30A 12 30 5 10 23035 9820 8 RB with RBstart=0 N/A3 N/A3
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. Primary Secondary
it | Com | Gmeed | AF M DO SEN | owmwen  ENT EEND
5 10 23095 9820 8 RB with RBstart=8 N/A3 N/A3
5 10 23155 9820 8 RB with RBstart=17 N/A3 N/A3
CA_12A-66A24 12 66 5 10 23035 67286 8 RB with RBstart=0 N/A3 N/A3
5 10 23095 67286 8 RB with RBstart=8 N/A3 N/A3
5 10 23155 67286 8 RB with RBstart=17 N/A3 N/A3
CA_13A-2A 13 2 10 10 23230 1150 12 RB with RBstart=0 N/A3 N/A3
10 10 23230 1150 12 RB with RBstart=19 N/A3 N/A3
10 10 23230 1150 12 RB with RBstart=38 N/A3 N/A3
CA_13A-4A* 13 4 10 10 23230 2350 12 RB with RBstart=0 N/A3 N/A3
10 10 23230 2350 12 RB with RBstart=19 N/A3 N/A3
10 10 23230 2350 12 RB with RBstart=38 N/A3 N/A3
CA_13A-48A 13 48 10 10 23230 56690 12 RB with RBstart=0 N/A3 N/A3
10 10 23230 56690 12 RB with RBstart=19 N/A3 N/A3
10 10 23230 56690 12 RB with RBstart=38 N/A3 N/A3
CA_13A-66A* 13 66 10 10 23230 67286 12 RB with RBstart=0 N/A3 N/A3
10 10 23230 67286 12 RB with RBstart=19 N/A3 N/A3
10 10 23230 67286 12 RB with RBstart=38 N/A3 N/AS
CA_25A-25A 25 25 5 5 26065 8665 8 RB with RBstart=0 N/A3 N/A3
5 5 26365 8665 8 RB with RBstart=8 N/AS N/AS
5 5 26665 8665 8 RB with RBstart=17 N/AS N/AS
CA_25A-26A 25 26 5 5 26065 9015 8 RB with RBstart=0 N/A3 N/A3
5 5 26365 9015 8 RB with RBstart=8 N/A3 N/A3
5 5 26665 9015 8 RB with RBstart=17 N/AS N/A3
CA_25A-41A 25 41 5 20 26065 41490 8 RB with RBstart=0 N/A3 N/A3
5 20 26365 41490 8 RB with RBstart=8 N/A3 N/A3
5 20 26665 41490 8 RB with RBstart=17 N/A3 N/A3
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g | S, | Semh | B SO EON | cowmmnen | B | SR
Band Band
CA_26A-25A 26 25 5 5 26715 8065 8 RB with RBstart=0 N/A3 N/A3
5 5 26865 8065 8 RB with RBstart=8 N/A3 N/A3
5 5 27015 8065 8 RB with RBstart=17 N/A3 N/A3
CA_26A-41A 26 41 5 20 26715 41490 8 RB with RBstart=0 N/A3 N/A3
5 20 26865 41490 8 RB with RBstart=8 N/A3 N/A3
5 20 27015 41490 8 RB with RBstart=17 N/A3 N/A3
CA_30A-2A 30 2 10 10 27710 650 12 RB with RBstart=0 N/A3 N/A3
10 10 27710 650 12 RB with RBstart=19 N/A3 N/A3
10 10 27710 650 12 RB with RBstart=38 N/A3 N/A3
CA_30A-4A* 30 4 10 10 27710 2000 12 RB with RBstart=0 N/A3 N/A3
10 10 27710 2000 12 RB with RBstart=19 N/A3 N/A3
10 10 27710 2000 12 RB with RBstart=38 N/A3 N/A3
CA_30A-5A 30 5 10 10 27710 2450 12 RB with RBstart=0 N/A3 N/A3
10 10 27710 2450 12 RB with RBstart=19 N/A3 N/A3
10 10 27710 2450 12 RB with RBstart=38 N/A3 N/A3
CA_30A-12A 30 12 10 5 27710 5035 12 RB with RBstart=0 N/A3 N/A3
10 5 27710 5035 12 RB with RBstart=19 N/A3 N/A3
10 5 27710 5035 12 RB with RBstart=38 N/A3 N/A3
CA_30A-29A 30 29 10 10 27710 9720 12 RB with RBstart=0 N/A3 N/A3
10 10 27710 9720 12 RB with RBstart=19 N/A3 N/A3
10 10 27710 9720 12 RB with RBstart=38 N/A3 N/A3
CA_30A-66A* 30 66 10 10 27710 67286 12 RB with RBstart=0 N/A3 N/A3
10 10 27710 67286 12 RB with RBstart=19 N/A3 N/A3
10 10 27710 67286 12 RB with RBstart=38 N/A3 N/A3
CA_41A-25A 41 25 20 5 39750 8065 18 RB with RBstart=0 N/A3 N/A3
20 5 40620 8065 18 RB with RBstart=41 N/A3 N/A3
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g | S, | Semh | B SO EON | cowmmnen | B | SR
Band Band
20 5 41490 8065 18 RB with RBstart=82 N/A3 N/A3
CA_41A-26A 41 26 20 5 39750 8715 18 RB with RBstart=0 N/A3 N/A3
20 5 40620 8715 18 RB with RBstart=41 N/A3 N/A3
20 5 41490 8715 18 RB with RBstart=82 N/A3 N/A3
CA_41C 41 41 20 20 39750 39948 18 RB with RBstart=0 N/A3 N/A3
20 20 40620 40422 18 RB with RBstart=41 N/A3 N/A3
20 20 41490 41292 18 RB with RBstart=82 N/A3 N/A3
CA_41A-41A 41 41 20 20 39750 40620 18 RB with RBstart=0 N/A3 N/A3
20 20 40620 41490 18 RB with RBstart=41 N/A3 N/A3
20 20 41490 39750 18 RB with RBstart=82 N/A3 N/A3
CA_48A-2A 48 2 10 10 55290 650 12 RB with RBstart=0 N/A3 N/A3
10 10 55990 650 12 RB with RBstart=19 N/A3 N/A3
10 10 56690 650 12 RB with RBstart=38 N/A3 N/A3
CA_48A-5A 48 5 10 10 55290 2450 12 RB with RBstart=0 N/A3 N/A3
10 10 55990 2450 12 RB with RBstart=19 N/A3 N/A3
10 10 56690 2450 12 RB with RBstart=38 N/A3 N/A3
CA_48A-13A 48 13 10 10 55290 5230 12 RB with RBstart=0 N/A3 N/A3
10 10 55990 5230 12 RB with RBstart=19 N/A3 N/A3
10 10 56690 5230 12 RB with RBstart=38 N/A3 N/A3
CA_48A-66A 48 66 10 10 55290 66486 12 RB with RBstart=0 N/A3 N/A3
10 10 55990 66486 12 RB with RBstart=19 N/A3 N/A3
10 10 56690 66486 12 RB with RBstart=38 N/A3 N/A3
CA_66A-2A* 66 2 10 10 132022 650 12 RB with RBstart=0 N/A3 N/A3
10 10 132322 650 12 RB with RBstart=19 N/A3 N/A3
10 10 132622 650 12 RB with RBstart=38 N/A3 N/A3
CA_66A-5A* 66 5 10 10 132022 2450 12 RB with RBstart=0 N/A3 N/A3
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g | S, | Semh | B SO EON | cowmmnen | B | SR
Band Band
10 10 132322 2450 12 RB with RBstart=19 N/A3 N/A3
10 10 132622 2450 12 RB with RBstart=38 N/A3 N/A3
CA_66A-12A%* 66 12 10 5 132022 5035 12 RB with RBstart=0 N/A3 N/A3
10 5 132322 5035 12 RB with RBstart=19 N/A3 N/A3
10 5 132622 5035 12 RB with RBstart=38 N/A3 N/A3
CA_G6A-13A* 66 13 10 10 132022 5230 12 RB with RBstart=0 N/A3 N/A3
10 10 132322 5230 12 RB with RBstart=19 N/A3 N/A3
10 10 132622 5230 12 RB with RBstart=38 N/A3 N/A3
CA_66A-29A* 66 29 10 10 132022 9720 12 RB with RBstart=0 N/A3 N/A3
10 10 132322 9720 12 RB with RBstart=19 N/A3 N/A3
10 10 132622 9720 12 RB with RBstart=38 N/A3 N/A3
CA_G6A-30A* 66 30 10 10 132022 9820 12 RB with RBstart=0 N/A3 N/A3
10 10 132322 9820 12 RB with RBstart=19 N/A3 N/A3
10 10 132622 9820 12 RB with RBstart=38 N/A3 N/A3
CA_66C?° 66 66 10 20 132022 66630 12 RB with RBstart=0 N/A3 N/A3
10 20 132322 66930 12 RB with RBstart=19 N/A3 N/A3
10 20 132622 67230 12 RB with RBstart=38 N/A3 N/A3
CA_66A-48A2 66 48 10 10 132022 56690 12 RB with RBstart=0 N/A3 N/A3
10 10 132322 56690 12 RB with RBstart=19 N/A3 N/A3
10 10 132622 56690 12 RB with RBstart=38 N/A3 N/A3
CA_66A-66A4 66 66 10 10 132022 67286 12 RB with RBstart=0 N/A3 N/A3
10 10 132322 67286 12 RB with RBstart=19 N/A3 N/A3
10 10 132622 66486 12 RB with RBstart=38 N/A3 N/A3
CA_70C 70 70 15 10 133047 68531 16 RB with RBstart=0 N/A3 N/A3
15 10 133047 68531 16 RB with RBstart=29 N/A3 N/A3
15 10 133047 68531 16 RB with RBstart=59 N/A3 N/A3
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Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna extended, fold or portrait slide
open, but depends on form factor).

Note 2: This combination creates harmonic, intermodulation, or self-desense interference to the SCC. The power level of the SCC shall be adjusted as needed to
maintain the LTE carrier aggregation connection and error free operation on the SCC.

Note 3: As per 3GPP TS 36.521-1 [12], Section 6.2.2A (UE Maximum Output Power for CA).

Note 4: If the device supports both CA_4A-xA and CA_66A-xA (where x is the band number of the SCC), then testing is only required in CA_66A-xA. Similarly, if the
device supports both CA_xA-4A and CA_xA-66A (where x is the band number of the PCC), then testing is only required in CA_xA-66A.

Note 5: Since all Band 66-capable devices are required to support both CA_66B and CA_66C per 3GPP TS 36.101, testing of CA_66B is not required.

4.2.2 Receiver Sensitivity Test Settings

This procedure only applies to two-downlink carrier aggregation with a single uplink carrier on the PCC.
This procedure applies for both inter-band and intra-band cases.

Carrier Aggregation tests shall be executed as independent measurements of each CC. Therefore, CA
testing as described in this section provides an assessment of radiated sensitivity on each CC with the
DUT operating in the CA mode. A CA mode is defined as a specific combination of bands assigned to the
PCC and SCCs used in carrier aggregation. The CA test methodology described in this section is not
intended to provide a measurement of the DUT's aggregate throughput during CA operation.

CA sensitivity measurements shall be performed using data throughput on only one CC at a time as the
measurement metric. The DUT's CA receiver sensitivity corresponds to the minimum downlink signal
power required to provide a data throughput rate greater than or equal to 95% of the maximum
throughput of the reference measurement channel on the tested CC. The CA testing will be executed
using C-TIS, with all receivers active, following the guidance in Section 5.1 of CTIA 01.20 [1]. Refer to
Section 2 in CTIA 01.71 [6] for set-up illustrations.

To remain consistent with 3GPP core specifications, the LTE communication tester and DUT shall be
configured per 3GPP TS 36.521-1 [12], section 7.3A.3 (Reference Sensitivity Level for CA (inter-band DL
CA without UL CA) when executing tests against the inter-band CA combinations in Table 4.2.2-1. Intra-
band CA combinations in Table 4.2.2-1 require the LTE communication tester and DUT to be configured
per 3GPP TS 36.521-1 [12], Clause 7.3A.2 (intra-band contiguous DL CA without UL CA) or Clause
7.3A.4 (intra-band non-contiguous DL CA without UL CA). In each case, the defaults specified in 3GPP
TS 36.521-1 [12] and 3GPP TS 36.508 [13] shall be used as applicable. For a given downlink RF power
level, throughput shall be measured using the test procedure in section 7.3 of 3GPP TS 36.521-1 [12]
using the downlink and uplink reference measurement channels defined in Annexes A.2.2, A.2.3, and
A.3.2 of 3GPP TS 36.521-1 [12] and Table 4.2.2-1. For LTE Band 13, the settings in Table 4.2.2-1 shall
take precedence over the settings in Annexes A.2.2, A.2.3, and A.3.2 of 3GPP TS 36.521-1 [12].

The LTE communication tester shall send continuous uplink power control “up” commands to the DUT to
ensure the DUT's transmitter is operating at maximum output power during the sensitivity searches of the
PCC or the SCC. As the 3GPP reference does not make any mention of p-Max, nor is p-Max included in
the default message content defined in 3GPP TS 36.508 [13], p-Max shall not be signaled during attach
procedures or during measurements.

When any SCC is the CC under test, the PCC is used only to provide control of the DUT, and therefore a
calibrated downlink power level for the PCC to the DUT is not required. Labs may assign any desired
antenna to provide support for the untested CC so long as the selected antenna does not interfere with
the tested CC measurements. Labs are encouraged to confirm that the eNodeB's PCC output power and

45 © 2001 - 2022 CTIA Certification. All Rights Reserved.

CTIA

Certification”



CTIA 01.50, Version 5.0.0

antenna placement is sufficient to maintain a reliable radio link to the DUT in advance of beginning the
execution of a CA TIS test on the SCC. The DL of the untested CC should be configured to not impair the
tested CC. When executing intra-band CA TIS tests, it's recommended that the DL power on the untested
CC be limited in order to minimize the potential for interference from the test system to the tested CC.

The downlink power step size of the CA component carrier under test shall be no more than 0.5 dB when
the RF power level is near the LTE sensitivity level. The minimum RF power level resulting in a data
throughput rate greater than or equal to 95% of the maximum throughput of the reference measurement
channel shall be recorded as the downlink power level corresponding to the 95% throughput percentage
(the data throughput rate is as defined in section 7.3A.2, 7.3A.3 or 7.3A4 of 3GPP TS 36.521-1 [12] as
applicable). Care must be taken to ensure that the duration of the throughput measurement is sufficient to
achieve statistical significance according to Annex G.2 of 3GPP TS 36.521-1 [12]. The downlink signal
level for each DUT test condition shall be recorded for integration pursuant to CTIA 01.20 [1] to give a
single figure of merit referred to as Total Isotropic Sensitivity (TIS).

TIS for the PCC and SCC shall be fully measured as described above and calculated pursuant to CTIA
01.20 [1].

In order to reduce the need for communication tester upgrades or additions, testing LTE CA 2 DL
combinations in stand-alone LTE is allowed under certain conditions as long as the antenna tuning is set
according to the CA 2 DL combination that is being evaluated. The PCC TIS for a 2 DL CA combination
may be tested in stand-alone LTE mode with the antenna tuned for operation in the 2 DL CA combination.
The SCC TIS for a 2 DL CA combination may also be tested in stand-alone LTE mode with the antenna
tuned for operation in the 2 DL CA combination as long as the SCC is not susceptible to harmonic,
intermodulation or self-desense interference from the PCC TX.

For example, when evaluating an interband 2 DL CA case, CA_XxA-yA, where x and y are the LTE bands
and the PCC is in LTE X, then the following tests are permitted:

1. TIS for x in CA xA-yA may be tested in stand-alone LTE x with the antenna tuned for
operation in CA_xA-yA.

2. TIS for y in CA xA-yA may be tested in stand-alone LTE y with the antenna tuned for
operation in CA_xA-yA when LTE y is not susceptible harmonic, intermodulation or self-
desense interference from LTE x.

Device manufacturers using dynamically tuned antennas should in general have a method of altering the
antenna tuning in order to do the necessary antenna tuning optimization during the R&D phase. In
general, the settings for the antenna tuner are stored in a tuning file. Consequently, the antenna tuning
can be modified by writing a different tuning file into the device. All the stand-alone LTE bands could be
tested using the normal tuning file. A second tuning file for testing the 2 DL CA modes could be created
where the antenna tuner settings for the stand-alone LTE bands are changed to the antenna tuner
settings for the associated 2 DL CA mode.

The following LTE bands have channels that can only be tested in DL CA mode: 29
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Table 4.2.2-1 LTE Carrier Aggregation Mode (2 Downlink Carriers, 1 Uplink Carrier) TIS Measurements Table for the Primary Mechanical Mode

Primary

Secondary

Carrier PCC SCC
: Component Component PCC SCC PCC ULRB PCC DL RB SCCDLRB
Aggregation 3 3 BW BW o n .
Combination CarrlBear n((I;CC) CarrlBear n(gCC) (MHz) (MHz) Channel Channel Allocation Allocation Allocation
650 900 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA 2A-2A 23 2 2 10 10 8004 650 32 RB with 50 RB with 50 RB with
- RBstart=18 RBstart=0 RBstart=0
900 1150 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
1150 650 12 RB with 50 RB with 50 RB with
RBstart=38 RBstart=0 RBstart=0
650 2000 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_2A-4A5 2 4 10 10
900 2175 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
1150 2350 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
650 2450 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_2A-5A 2 5 10 10
900 2525 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
1150 2600 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
650 5035 50 RB with 50 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
CA_2A-12A 2 12 10 5
900 5095 50 RB with 50 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
1150 5155 50 RB with 50 RB with 25RB with
RBstart=0 RBstart=0 RBstart=0
650 5230 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_2A-13A 2 13 10 10
900 5230 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
1150 5230 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
650 9720 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_2A-29A 2 29 10 10
900 9720 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
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Carrier

Primary

Secondary

PCC

SCC

4 Component Component PCC SCC PCC UL RB PCC DL RB SCC DL RB
Aggregation 3 3 BW BW o n .
Combination CarrlBear n((I;CC) CarrlBear n(gCC) (MHz) (MHz) Channel Channel Allocation Allocation Allocation

1150 9720 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
650 9820 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_2A-30A 2 30 10 10
900 9820 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
1150 9820 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
650 55290 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_2A-48A 2 48 10 10
900 55990 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
1150 56690 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
650 66486 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_2A-66A° 2 66 10 10
900 66786 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
900 67086° 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
1150 67286 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
2000 650 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_4A-2A5 4 2 10 10
2175 900 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
2350 1150 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
2000 2175 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_4A-4AS 4 4 10 10
2175 2350 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
2350 2000 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
2000 2450 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_4A-5A5 4 5 10 10
2175 2525 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
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Carrier

Primary

Secondary

PCC

SCC

4 Component Component PCC SCC PCC UL RB PCC DL RB SCC DL RB
Aggregation 3 3 BW BW o n .
Combination CarrlBear n((I;CC) CarrlBear n(gCC) (MHz) (MHz) Channel Channel Allocation Allocation Allocation

2350 2600 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
2000 5035 50 RB with 50 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
CA_4A-12A° 4 12 10 5
2175 5095 50 RB with 50 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
2350 5155 50 RB with 50 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
2000 5230 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_4A-13A° 4 13 10 10
2175 5230 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
2350 5230 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
2000 9720 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_4A-29A° 4 29 10 10
2175 9720 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
2350 9720 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
2000 9820 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_4A-30A° 4 30 10 10
2175 9820 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
2350 9820 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
2450 650 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
CA_5A-2A 5 2 10 10 2525 900 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
2600 1150 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
2450 2000 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
CA 5A-4A5 5 4 10 10 2525 2175 25 RB with 50 RB with 50 RB with
- RBstart=25 RBstart=0 RBstart=0
2600 2350 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
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Carrier

Primary

Secondary

PCC

SCC

4 Component Component PCC SCC PCC UL RB PCC DL RB SCC DL RB
Aggregation 3 3 BW BW o n .
Combination CarrlBear n((I;CC) CarrlBear n(gCC) (MHz) (MHz) Channel Channel Allocation Allocation Allocation

2450 2549 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0

5 5 10 10

CA_5B?

2600 2501 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
2425 2525 25 RB with 25 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
CA 5A-5A278 5 5 5 5 2525 2625 25 RB with 25RB with 25RB with
- RBstart=0 RBstart=0 RBstart=0
2625 2425 12 RB with 25 RB with 25 RB with
RBstart=13 RBstart=0 RBstart=0
24259 2625 25 RB with 25 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
2450 9820 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
CA_5A-30A 5 30 10 10 2525 9820 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
2600 9820 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
2450 55290 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
CA_5A-48A 5 48 10 10 2525 55990 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
2600 56690 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
2450 66486 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
CA 5A-66A° 5 66 10 10 2525 66786 25 RB with 50 RB with 50 RB with
- RBstart=25 RBstart=0 RBstart=0
2525 67086° 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
2600 67286 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
5035 650 20 RB with 25 RB with 50 RB with
RBstart=5 RBstart=0 RBstart=0

CA_12A-2A 12 2 5 10
5095 900 20 RB with 25 RB with 50 RB with
RBstart=5 RBstart=0 RBstart=0
5155 1150 20 RB with 25RB with 50 RB with
RBstart=5 RBstart=0 RBstart=0
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Agg?ggr]g?izn C:r;ig:)argnt g:r%%maergt auc auC pcC scc PCC UL RB PCC DL RB SCC DL RB
Combination CarrlBear n((I;CC) CarrlBear n(gCC) (MHz) (MHz) Channel Channel Allocation Allocation Allocation
5035 2000 20 RB with 25 RB with 50 RB with
RBstart=5 RBstart=0 RBstart=0
CA_12A-4A%5 12 4 5 10
5095 2175 20 RB with 25 RB with 50 RB with
RBstart=5 RBstart=0 RBstart=0
5155 2350 20 RB with 25 RB with 50 RB with
RBstart=5 RBstart=0 RBstart=0
5035 9820 20 RB with 25 RB with 50 RB with
RBstart=5 RBstart=0 RBstart=0
CA_12A-30A 12 30 5 10
5095 9820 20 RB with 25 RB with 50 RB with
RBstart=5 RBstart=0 RBstart=0
5155 9820 20 RB with 25 RB with 50 RB with
RBstart=5 RBstart=0 RBstart=0
5035 66486 20 RB with 25 RB with 50 RB with
RBstart=5 RBstart=0 RBstart=0
CA_12A-66A25 12 66 5 10 5095 66786 20 RB with 25 RB with 50 RB with
RBstart=5 RBstart=0 RBstart=0
5095 67086° 20 RB with 25 RB with 50 RB with
RBstart=5 RBstart=0 RBstart=0
5155 67286 20 RB with 25 RB with 50 RB with
RBstart=5 RBstart=0 RBstart=0
5230 650 15 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_13A-2A 13 2 10 10
5230 900 15 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
5230 1150 15 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
5230 2000 15 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_13A-4A° 13 4 10 10
5230 2175 15 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
5230 2350 15 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
5230 55290 15 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_13A-48A ) ) )
13 48 10 10 5230 55990 15 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
5230 56690 15 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
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Aqier c;L‘S‘:n’Zm (?:r?::)?;:\aergt auc mec pcC scc PCC ULRB PCCDLRB SCCDLRB
cg%;%;;g:: CarriBear n((I;CC) CarriBear n(gCC) (MHz) (MHz) Channel Channel Allocation Allocation Allocation
5230 66486 15 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
5230 66786 15 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_13A-66A° 13 66 10 10
5230 67086° 15 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
5230 67286 15 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
8065 8665 25 RB with 25 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
CA_25A-25A 25 25 5 5
8365 8665 25 RB with 25 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
8665 8065 10 RB with 25 RB with 25 RB with
RBstart=15 RBstart=0 RBstart=0
8065 8715 25 RB with 25 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
CA_25A-26A 25 26 5 5
8365 8865 25 RB with 25 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
8665 9015 25 RB with 25 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
8065 39750 25 RB with 25 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
CA_25A-41A 25 4 5 20 8365 40620 25 RB with 25 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
8665 41490 25 RB with 25 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
8715 8065 25 RB with 25 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
CA_26A-25A 26 25 5 5
8865 8365 25 RB with 25 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
9015 8665 25 RB with 25 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
8715 39750 25 RB with 25 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
CA_26A-41A 2 41 5 20 8865 40620 25RB with 25RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
9015 41490 25 RB with 25 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
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Carrier Primary Secondary PcC sce
Aggregation Component Component BW BW PCC SCC PCC UL.RB PCC DL_RB SCC DL.RB
Combination CarrlBear n((I;CC) CarrlBear n(gCC) (MHz) (MHz) Channel Channel Allocation Allocation Allocation
9820 650 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
CA_30A-2A 30 2 10 10 9820 900 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
9820 1150 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
9820 2000 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
CA 30A-4AS 30 4 10 10 9820 2175 25 RB with 50 RB with 50 RB with
- RBstart=25 RBstart=0 RBstart=0
9820 2350 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
9820 2450 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
CA_30A-5A 30 5 10 10 9820 2525 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
9820 2600 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
9820 5035 25 RB with 50 RB with 25 RB with
RBstart=25 RBstart=0 RBstart=0
CA_30A-12A 30 12 10 5 9820 5095 25 RB with 50 RB with 25 RB with
RBstart=25 RBstart=0 RBstart=0
9820 5155 25 RB with 50 RB with 25 RB with
RBstart=25 RBstart=0 RBstart=0
CA_30A-29A 30 29 10 10 9820 9720 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
9820 66486 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
CA 30A-66A5 30 66 10 10 9820 66786 25 RB with 50 RB with 50 RB with
- RBstart=25 RBstart=0 RBstart=0
9820 67086° 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
9820 67286 25 RB with 50 RB with 50 RB with
RBstart=25 RBstart=0 RBstart=0
39750 8065 100 RB with 100 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
CA_41A-25A 41 25 20 5 40620 8365 100 RB with 100 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
53 © 2001 - 2022 CTIA Certification. All Rights Reserved. CTIA

Certification”




CTIA 01.50, Version 5.0.0

Carri Primary Secondary PcC sce
Aggr:ga:?i:m Component Component BW BW PCC scc PCCULRB PCCDLRB SCCDLRB
Combination CarrlBear n((I;CC) CarrlBear n(gCC) (MHz) (MHz) Channel Channel Allocation Allocation Allocation
41490 8665 100 RB with 100 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
39750 8715 100 RB with 100 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
CA_41A-26A 4 2 20 5 40620 8865 100 RB with 100 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
41490 9015 100 RB with 100 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
39750 40620 100 RB with 100 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
40620 41490 100 RB with 100 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
CA_41A-41A 41 41 20 20
41490 39750 100 RB with 100 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
39750 3994810 100 RB with 100 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
CA_41C 41 41 20 20 40620 4042211 100 RB with 100 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
40620 4081812 100 RB with 100 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
41490 4129211 100 RB with 100 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
55290 650 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_48A-2A 48 2 10 10
55990 900 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
56690 1150 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
55290 2450 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_48A-5A 48 5 10 10
55990 2525 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
56690 2600 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
55290 5230 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_48A-13A 48 13 10 10
55990 5230 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
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Aggregation C rriepr (PCC) Carriepr (SCC) BW BW Channel Channel Allocation Allocation Allocation
Combination c Band Band (MHz) (MHz)

56690 5230 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
55290 66486 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_48A-66A 48 66 10 10 55990 66786 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
55990 67086° 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
56690 67286 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
66486 650 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA 66A-2A° 66 2 10 10 66786 900 50 RB with 50 RB with 50 RB with
- RBstart=0 RBstart=0 RBstart=0
67086 1150 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
66486 2450 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_BBA-5A° 66 5 10 10
66786 2525 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
67086 2600 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
66486 5035 50 RB with 50 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
CA_B6A-12A° 66 12 10 5
66786 5095 50 RB with 50 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
67086 5155 50 RB with 50 RB with 25 RB with
RBstart=0 RBstart=0 RBstart=0
66486 5230 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_66A-13A% 66 13 10 10
66786 5230 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
67086 5230 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
66486 9720 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_BBA-29A° 66 29 10 10
66786 9720 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
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67086 9720 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
66486 9820 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_B6A-30A° 66 30 10 10
66786 9820 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
67086 9820 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
66486 55290 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA 66A-48A2 66 48 10 10 66786 55990 50 RB with 50 RB with 50 RB with
- RBstart=0 RBstart=0 RBstart=0
67086 5529013 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
67086 56690 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
66536 6673410 100 RB with 100 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
CA 66Co14 66 66 20 20 66786 6698412 100 RB with 100 RB with 100 RB with
- RBstart=0 RBstart=0 RBstart=0
67036 67234 100 RB with 100 RB with 100 RB with
RBstart=0 RBstart=0 RBstart=0
66486 67286 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA 66A-66A° 66 66 10 10 66486 67086° 50 RB with 50 RB with 50 RB with
- RBstart=0 RBstart=0 RBstart=0
66786 66486 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
67086 66786 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0
CA_70C 70 70 15 10 68411 68531 75 RB with 75 RB with RBstart=0 50 RB with
RBstart=0 RBstart=0
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A f:'gg;n Component Component BF;,‘V’C st(v:c PCC scc PCC UL RB PCC DL RB SCC DLRB
ggregati Carrier (PCC) Carrier (SCC) Channel Channel Allocation Allocation Allocation
Combination Band Band (MHz) (MHz)

Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna extended, fold or portrait slide open, but

depends on form factor).

Note 2: This combination creates harmonic, intermodulation, or self-desense interference to the SCC. When measuring the PCC, the power level of the SCC shall be adjusted as
needed to maintain the LTE carrier aggregation connection and error free operation on the SCC.

Note 3: An additional set of channel conditions was added for CA_2A-2A to address the case where Wgap is <= 10 (per Table 7.3.1A-3 of 3GPP TS 36.101 [14]).

Note 4: TIS testing is not required for the PCC on channel 800. TIS testing is only required for the SCC on channel 650.

Note 5: If the device supports both CA_4A-xA and CA_66A-xA (where x is the band number of the SCC), then testing is only required in CA_66A-xA. Similarly, if the device supports

both CA_xA-4A and CA_xA-66A (where x is the band number of the PCC), then testing is only required in CA_xA-G6A.

Note 6: When there is a Band 66 SCC on channel 67086, TIS testing is not required on the PCC. TIS testing is only required on the Band 66 SCC on channel 67086.

Note 7: An additional set of channel conditions was added for CA_5A-5A to address the case where receiver sensitivity relaxation is allowed per Table 7.3.1A-3 of 3GPP TS 36.101

(14]

Note 8: Single point offset testing using the pattern data from standalone mode is not allowed when the channel bandwidth in CA mode is different from the channel bandwidth in

standalone mode.

Note 9: TIS testing is not required for the PCC on channel 2425 when the SCC is on channel 2625. TIS testing is only required for the SCC on channel 2625.

Note 10: TIS testing on the SCC is not required when the antenna configuration remains the same when the PCC changes to the mid channel.

Note 11: TIS testing on the SCC is not required when the antenna configuration remains the same when the PCC changes to the low channel.

Note 12: TIS testing on the SCC is not required when the antenna configuration remains the same when the PCC changes to the high channel.

Note 13: TIS testing is not required on the Band 66 PCC on channel 67086. TIS testing is only required on the Band 48 SCC on channel 55290.
Note 14: Since all Band 66-capable devices are required to support both CA_66B and CA_66C per 3GPP TS 36.101 [14], testing of CA_66B is not required.

4.3 LTE Three Downlink Carrier Aggregation (Single Uplink Carrier)
4.3.1 Transmit Power Test Procedure

The test procedure for three downlink carrier aggregation with a single uplink carrier is the same as the
test procedure for two downlink carrier aggregation with a single uplink carrier (per Section 4.2.1) with the
exception that there are two SCCs.

Tests shall be carried out for different carrier aggregation frequency combinations and RB allocations
across the bands supported by the DUT, as defined in Table 4.3.1-1. Since only the PCC is being tested,
there is no need to swap the SCCs. The SCCs have been chosen, in general, to maximize the bandwidth
spanned by the antenna.

In order to reduce the need for communication tester upgrades or additions, testing LTE CA 3 DL
combinations in stand-alone LTE is allowed under certain conditions as long as the antenna tuning is set
according to the CA 3 DL combination that is being evaluated. The PCC TRP for a 3 DL CA combination
may be tested in stand-alone LTE mode with the antenna tuned for operation in the 3 DL CA combination.

For example, when evaluating an interband 3 DL CA case, CA_xA-yA-zA, where x, y and z are the LTE
bands and the PCC is in LTE X, then the following tests are permitted:

1. TRP for x in CA_xA-yA-zA may be tested in stand-alone LTE x with the antenna tuned for
operation in CA_xA-yA-zA.
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Device manufacturers using dynamically tuned antennas should in general have a method of altering the

antenna tuning in order to do the necessary antenna tuning optimization during the R&D phase. In

general, the settings for the antenna tuner are stored in a tuning file. Consequently, the antenna tuning
can be modified by writing a different tuning file into the device. All the stand-alone LTE bands could be
tested using the normal tuning file. A second tuning file for testing the 2 DL CA modes could be created

where the antenna tuner settings for the stand-alone LTE bands are changed to the antenna tuner
settings for the associated 2 DL CA mode. A third tuning file for testing the 3 DL CA modes could be
created where the antenna tuner settings for the stand-alone LTE bands are changed to the antenna

tuner settings for the associated 3 DL CAmode.

Table 4.3.1-1 LTE Carrier Aggregation Mode (3 Downlink Carriers, 1 Uplink Carrier) TRP Measurements Table for the Primary Mechanical Mode

1

C A ctrr:“irr)rganrgm ggrcr:l%%%aerr}{t PCC BW SCC BW: PCC UL SCCDL
i ti . .
“Conblaton | GO | ROV | TBw) | Q) | Gl G PecULRBAocaton | TGSOLES | SGSOLRS
18650 SCC1=900 12 RB with RBstart=0 N/A3 N/A3
SCC2=2350
SCC1=2
CA 2A-2A-4A2 SCC2=4 _ 18900 SCC1=1150 12 RB with RBstart=19 N/A3 N/A3
- SCC1=10 SCC2=2350
2 10 SCC2=10
19150 SCC1=650 12 RB with RBstart=38 N/A3 N/A3
SCC2=2350
18650 SCC1=900 12 RB with RBstart=0 N/A3 N/A3
SCC2=2450
SCC1=2
CA 2AABA2 SCC255 . 18900 SCC1=1150 12 RB with RBstart=19 N/A3 N/A3
- SCC1=10 SCC2=2450
2 10 SCC2=10
19150 SCC1=650 12 RB with RBstart=38 N/A3 N/A3
SCC2=2450
18650 SCC1=900 12 RB with RBstart=0 N/A3 N/A3
SCC2=5035
SCC1=2 SCC1=10
SCC2=5 .
CA 2A2A12A2 9 SCC2=12 10 18900 SCC1=1150 12 RB with RBstart=19 N/A3 N/A3
- SCC2=5035
19150 SCC1=650 12 RB with RBstart=38 N/A3 N/A3
SCC2=5035
18650 SCC1=900 12 RB with RBstart=0 N/A3 N/A
SCC2=5230
SCC1=2
CA 2ADA13AZ 9 SCC2=13 10 ) 18900 SCC1=1150 12 RB with RBstart=19 N/A3 N/A3
- SCC1=10 SCC2=5230
SCC2=10
19150 SCC1=650 12 RB with RBstart=38 N/A3 N/A3
SCC2=5230
18650 SCC1=900 12 RB with RBstart=0 N/A3 N/A
SCC2=67286
SCC1=2 SCC1=10
SCC2=10 .
CA 2A-2A-66A2 SCC2=66 10 18900 SCC1=1150 12 RB with RBstart=19 N/A3 N/A3
= SCC2=67286
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Primary

Secondary

Carrier Aggregati Component Component PCCBW | SCCBW: PCC UL SCC DL
e e I L e
2
19150 SCC1=650 12 RB with RBstart=38 N/A3 N/A3
SCC2=67286
18650 SCC1=2000 12 RB with RBstart=0 N/A3 N/A3
SCC2=2350
SCC1=4
CA 2A4ALAL 9 SCC2=4 10 ) 18900 SCC1=2000 12 RB with RBstart=19 N/A3 N/A3
- SCC1=10 SCC2=2350
SCC2=10
19150 SCC1=2000 12 RB with RBstart=38 N/A3 N/A3
SCC2=2350
18650 SCC1=2350 12 RB with RBstart=0 N/A3 N/A3
SCC2=2450
SCC1=4 SCC1=10
SCC2=10 )
CA 2A4ABAS 9 SCC255 10 18900 SCC1=2350 12 RB with RBstart=19 N/A3 N/A3
= SCC2=2450
19150 SCC1=2350 12 RB with RBstart=38 N/A3 N/A3
SCC2=2450
18650 SCC1=2350 12 RB with RBstart=0 N/A3 N/A3
SCC2=5035
SCC1=4 SCC1=10
SCC2=5 )
CA 2A-4A-12A% ) SCC2=12 10 18900 SCC1=2350 12 RB with RBstart=19 N/A3 N/A3
- SCC2=5035
19150 SCC1=2350 12 RB with RBstart=38 N/A3 N/A3
SCC2=5035
18650 SCC1=2350 12 RB with RBstart=0 N/A3 N/A3
SCC2=5230
SCC1=4
CA 2A-4A-13A4 2 SCC2=13 10 _ 18900 SCC1=2350 12 RB with RBstart=19 N/A3 N/A3
- SCC1=10 SCC2=5230
SCC2=10
19150 SCC1=2350 12 RB with RBstart=38 N/A3 N/A3
SCC2=5230
18650 SCC1=2450 12 RB with RBstart=0 N/A3 N/A3
SCC2=9820
18900 SCC1=2450 12 RB with RBstart=19 3 3
2 SCC1=5 10 SCC1=10 SCC2=9820 NA NI
_5A- SCC2=10
CA_2A-5A-30A SCC2:30
19150 SCC1=2450 12 RB with RBstart=38 N/A3 N/A3
SCC2=9820
18650 SCC1=2450 12 RB with RBstart=0 N/A3 N/A3
SCC2=56690
18900 SCC1=2450 12 RB with RBstart=19 3 3
SCC1=5 SCC1=10 SCC2=56690 NiA NIA
_5A- SCC2=10
CA_2A-5A-48A 2 SCC2=48 10
19150 SCC1=2450 12 RB with RBstart=38 N/A3 N/A3
SCC2=56690
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c A . Primary " gecondaryt ST R PCC UL SCC DL
i ti omponen omponen
“Conbialon " | oGO | CoemfECy | TG | e | Cemel | chames PeCULRE Alocaion | FESELES | SGE0LES
18650 SCC1=2450 12 RB with RBstart=0 N/A3 N/A
SCC2=67286
SCC1=5 SCC1=10
SCC2=10 .
CA 2A-5A-G6A4 ) SCC2=66 10 18900 SCC1=2450 12 RB with RBstart=19 N/AS N/A3
- SCC2=67286
19150 SCC1=2450 12 RB with RBstart=38 N/A3 N/A3
SCC2=67286
18650 SCC1=5035 12 RB with RBstart=0 N/A3 N/A
SCC2=9820
CA_2A-12A-30A 2 SCC1=12 _ 18900 SCC1=5035 12 RB with RBstart=19 N/A3 N/A3
SCC1=5 SCC2=9820
SCC2=30 10 SCC2=10
19150 SCC1=5035 12 RB with RBstart=38 N/A3 N/A3
SCC2=9820
18650 SCC1=5035 12 RB with RBstart=0 N/A3 N/A3
SCC2-67286
SCC1=12 SCC1=5
SCC2=10 .
CA 2A12A.66A¢ 9 SCC2=66 10 18900 SCC1=5035 12 RB with RBstart=19 N/A N/AS
. SCC2=67286
19150 SCC1=5035 12 RB with RBstart=38 N/A3 N/A3
SCC2-67286
18650 SCC1=5230 12 RB with RBstart=0 N/A3 N/A3
SCC2=56690
SCC1=13 SCC1=10
SCC2=10 .
CA 2A-13A-48A 2 SCC2=48 10 18900 SCC1=5230 12 RB with RBstart=19 N/A3 N/A
B SCC2=56690
19150 SCC1=5230 12 RB with RBstart=38 N/A3 N/AS
SCC2=56690
18650 SCC1=5230 12 RB with RBstart=0 N/A3 N/A3
SCC2=67286
SCC1=13 SCC1=10
SCC2=10 .
CA 2A-13A66A% 2 SCC2=66 10 18900 SCC1=5230 12 RB with RBstart=19 N/A® N/A
- SCC2=67286
19150 SCC1=5230 12 RB with RBstart=38 N/A3 N/A3
SCC2=67286
18650 SCC1=9720 12 RB with RBstart=0 N/A3 N/A3
SCC2=9820
CA_2A-29A-30A 2 SCC1=29 10 SCC1=10 18900 SCC1=9720 12 RB with RBstart=19 N/AS N/AS
SCC2=10 SCC2=9820
SCC2=30
19150 SCC1=9720 12 RB with RBstart=38 N/A3 N/A3
SCC2=9820
18650 SCC1=56690 12 RB with RBstart=0 N/A3 N/A3
SCC2-66486
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18900 SCC1=56690 12 RB with RBstart=19 N/A3 N/A3
CA_2A-48A-66A% 2 SCC1=48 10 SCC1=10 SCC2=66486
SCC2=10
SCC2=66 19150 SCC1=56690 12 RB with RBstart=38 N/AS N/A
SCC2-66486
18650 SCC1=67086 12 RB with RBstart=0 N/A3 N/A3
SCC2=67230
A 2A-66CHS _ _ 18900 SCC1=67086 12 RB with RBstart=19 N/A3 N/A3
CA_2A-66C SCC1=66 sccr-10 SCC2=67230
2 $CC2=66 10 i
19150 SCC1=67086 12 RB with RBstart=38 N/A3 N/A3
SCC2=67230
18650 SCC1=66486 12 RB with RBstart=0 N/A3 N/A3
SCC2=67286
- SCC2=10 SCC2=67286
SCC2=66
19150 SCC1=66486 12 RB with RBstart=38 N/A3 N/A3
SCC2=67286
20000 SCC1=650 12 RB with RBstart=0 N/A3 N/A3
SCC2=2175
CA_4A-2A4A 4 SCC1=2 10 SCC1=10 20175 SCC1=650 12 RB with RBstart=19 N/A3 N/A®
SCC2=10 SCC2=2350
SCC2=4
20350 SCC1=650 12 RB with RBstart=38 N/A3 N/A3
SCC2=2000
20000 SCC1=650 12 RB with RBstart=0 N/A3 N/A3
SCC2=2450
CA 4A-2A5A% 4 SCC1=2 10 SCC1=10 20175 SCC1=650 12 RB with RBstart=19 NIAS NIAS
- SCC2=10 SCC2=2450
SCC2=5
20350 SCC1=650 12 RB with RBstart=38 N/A3 N/A3
SCC2=2450
20000 SCC1=650 12 RB with RBstart=0 N/A3 N/A3
SCC2=5035
CA 4A-2A-12A4 4 SCC1=2 10 SCC1=10 20175 SCC1=650 12 RB with RBstart=19 NIAS NIAS
- SCC2=5 SCC2=5035
SCC2=12
20350 SCC1=650 12 RB with RBstart=38 N/A3 N/A3
SCC2=5035
20000 SCC1=650 12 RB with RBstart=0 N/A3 N/A3
SCC2=5230
CA 4A2A-13A4 4 SCC1=2 10 20175 SCC1=650 12 RB with RBstart=19 N/AS NIA®
B SCC2=5230
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oo Aggrogaton | Conanty | ot | Loy | sccaws | POSUL | scont
e e I L e
SCC2=13 SCC1=10
SCC2210 20350 SCC1=650 12 RB with RBstart=38 N/A3 N/A
SCC2=5230
20000 SCC1=2175 12 RB with RBstart=0 N/A3 N/AS
SCC2=2450
CA 4A-4A-5A4 4 SCC1=4 10 SCC1=10 20175 SCC1=2350 12 RB with RBstart=19 N/AS N/A3
- SCC2=10 SCC2=2450
SCC2=5
20350 SCC1=2000 12 RB with RBstart=38 N/A3 N/A
SCC2=2450
20000 SCC1=2175 12 RB with RBstart=0 N/A3 N/AS
SCC2=5035
CA 4A-4A-12A4 4 SCC1=4 10 SCC1=10 20175 SCC1=2350 12 RB with RBstart=19 N/A N/A
- SCC2=5 SCC2=5035
SCC2=12
20350 SCC1=2000 12 RB with RBstart=38 N/A3 N/A3
SCC2=5035
20000 SCC1=2175 12 RB with RBstart=0 N/A N/A
SCC2=5230
CA 4A-4A-13A4 4 SCC1=4 10 SCC1=10 20175 SCC1=2350 12 RB with RBstart=19 N/A3 N/A
- SCC2=10 SCC2=5230
SCC2=13
20350 SCC1=2000 12 RB with RBstart=38 N/A3 N/A3
SCC2=5230
20000 SCC1=2450 12 RB with RBstart=0 N/A N/A
SCC2=9820
CA 4A-5A-30A4 4 SCC1=5 10 SCC1=10 20175 SCC1=2450 12 RB with RBstart=19 N/AS N/A3
- SCC2=10 SCC2=9820
SCC2=30
20350 SCC1=2450 12 RB with RBstart=38 N/A N/A
SCC2=9820
20000 SCC1=5035 12 RB with RBstart=0 N/AS N/A3
SCC2=9820
CA 4A-12A-30A% 4 SCC1=12 10 SCC1=5 20175 SCC1=5035 12 RB with RBstart=19 N/A N/A
- SCC2=10 SCC2=9820
SCC2=30
20350 SCC1=5035 12 RB with RBstart=38 N/A N/A
SCC2=9820
20000 SCC1=9720 12 RB with RBstart=0 N/A N/AS
SCC2=9820
CA 4A-29A-30A% 4 SCC1=29 10 SCC1=10 20175 SCC1=9720 12 RB with RBstart=19 N/A3 N/AS
- SCC2=10 SCC2=9820
SCC2=30
20350 SCC1=9720 12 RB with RBstart=38 N/A N/AS
SCC2=9820
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20450 SCC1=650 12 RB with RBstart=0 N/A3 N/A
SCC2=1150
CA_5A-2A-2A 5 scc1=2 10 SCC1=10 20525 SCC1=650 12RB with RBstart=19 NIA® NIA?
SCC2=10 SCC2=1150
SCC2=2
20600 SCC1=650 12 RB with RBstart=38 N/A3 N/A3
SCC2=1150
20450 SCC1=650 12 RB with RBstart=0 N/A3 N/A
SCC2=2350
CA 5AIA4AY 5 ) 10 } 20525 SCC1=650 12 RB with RBstart=19 N/A3 N/A®
- SCC1=2 ggggjg SCC2=2350
SCC2=4 )
20600 SCC1=650 12 RB with RBstart=38 N/A3 N/A
SCC2=2350
20450 SCC1=650 12 RB with RBstart=0 N/A3 N/A3
SCC2=9820
CA _5A-2A-30A 5 SCC1=2 10 SCC1=10 20525 SCC1=650 12 RB with RBstart=19 N3 NS
SCC2=10 SCC2=9820
SCC2=30
20600 SCC1=650 12 RB with RBstart=38 N/A3 N/A
SCC2=9820
20450 SCC1=650 12 RB with RBstart=0 N/A3 N/A3
SCC2=56690
CA_5A-2A-48A 5 o) 10 SCC1=10 20525 SCC1=650 12 RB with RBstart=19 N3 N/A®
SCC2=10 SCC2=56690
SCC2=48
20600 SCC1=650 12 RB with RBstart=38 N/AS N/A3
SCC2=56690
20450 SCC1=650 12 RB with RBstart=0 N/A3 N/A
SCC2=67286
CA BADA-BEAY 5 SCC1=2 10 SCC1=10 20525 SCC1=650 12 RB with RBstart=19 N/AS N/A®
- SCC2=10 SCC2=67286
SCC2=66
20600 SCC1=650 12 RB with RBstart=38 N/A3 N/A
SCC2=67286
20450 SCC1=2000 12 RB with RBstart=0 N/A3 N/A
SCC2=2350
CA SA4A4AL 5 SCC1=4 10 SCC1=10 20525 SCC1=2000 12 RB with RBstart=19 N/AS NAS
- SCC2=10 SCC2=2350
SCC2=4
20600 SCC1=2000 12 RB with RBstart=38 N/A3 N/AS
SCC2=2350
20450 SCC1=2000 12 RB with RBstart=0 N/A N/AS
SCC2=9820
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20525 SCC1=2000 12 RB with RBstart=19 N/A N/AS
CA_5A-4A-30A% 5 SCC1=4 10 SCC1=10 SCC2=9820
SCC2=10
SCC2=30 20600 SCC1=2000 12 RB with RBstart=38 N/A3 N/A3
SCC2=9820
20425 SCC1=2525 8 RB with RBstart=0 N/AS N/AS
SCC2=67286
CA_5A-5A-66A%*
20525 SCC1=2625 8 RB with RBstart=8 N/AS N/AS
SCC1=5 SCC2=67286
SCC2=66 20625 SCC1=2425 8 RB with RBstart=17 N/AS N/AS
SCC2=67286
20450 SCC1=9720 12 RB with RBstart=0 N/A N/AS
SCC2=9820
CA_5A-29A-30A 5 SCC1=29 10 SCC1=10 20525 SCC1=9720 12 RB with RBstart=19 N/A3 N/A3
SCC2=10 SCC2=9820
SCC2=30
20600 SCC1=9720 12 RB with RBstart=38 N/A N/AS
SCC2=9820
20450 SCC1=9820 12 RB with RBstart=0 N/AS N/AS
SCC2=66486
CA 5A-30A66A% 5 SCC1=30 10 SCC1=10 20525 SCC1=9820 12 RB with RBstart=19 N/AS N/AS
- SCC2=10 SCC2=66486
SCC2=66
20600 SCC1=9820 12 RB with RBstart=38 N/AS N/AS
SCC2=66486
20450 SCC1=56690 12 RB with RBstart=0 N/AS N/AS
SCC2=66486
CA 5A-48A-66A 5 SCC1=48 20525 SCC1=56690 12 RB with RBstart=19 N/AS N/AS
- SCC1=10 SCC2=66486
SCC2=66 10 SCC2=10
20600 SCC1=56690 12 RB with RBstart=38 N/AS N/AS
SCC2=66486
20450 SCC1=67086 12 RB with RBstart=0 N/AS N/AS
SCC2=67230
CA 5A-66CHS . 10 SCC1=10 20525 SCC1=67086 12 RB with RBstart=19 N/AS N/AS
- SCC1=66 SCC2=20 SCC2=67230
5 SCC2=66
20600 SCC1=67086 12 RB with RBstart=38 N/AS N/AS
SCC2=67230
20450 SCC1=66486 12 RB with RBstart=0 N/AS N/AS
SCC2=67286
CA 5ABAGEAS 5 SCC1=66 10 20525 SCC1=66486 12 RB with RBstart=19 N/AS N/AS
- SCC2=67286
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SCC2=66 SCC1=10
SCC2210 20600 SCC1=66486 12 RB with RBstart=38 N/A3 N/A
SCC2=67286
23035 SCC1=650 8 RB with RBstart=0 N/A3 N/A3
SCC2=1150
CA_12A-2A-2A 12 SCC1=2 5 SCC1=10 23095 SCC1=650 8 RB with RBstart=8 N/AS N/A3
SCC2=10 SCC2=1150
SCC2=2
23155 SCC1=650 8 RB with RBstart=17 N/A3 N/A
SCC2=1150
23035 SCC1=650 8 RB with RBstart=0 N/AS N/A3
SCC2=2350
CA 12A-2A-4A% 12 SCC1=2 5 SCC1=10 23095 SCC1=650 8 RB with RBstart=8 N/A3 N/A
- SCC2=10 SCC2=2350
SCC2=4
23155 SCC1=650 8 RB with RBstart=17 N/A3 N/A3
SCC2=2350
23035 SCC1=650 8 RB with RBstart=0 N/A N/A
SCC2=9820
CA_12A-2A-30A 12 SCC1=2 5 SCC1=10 23095 SCC1=650 8 RB with RBstart=8 N/A3 N/A
SCC2=10 SCC2=9820
§CC2=30
23155 SCC1=650 8 RB with RBstart=17 N/A3 N/A3
SCC2=9820
23035 SCC1=650 8 RB with RBstart=0 N/A N/A
SCC2=67286
- SCC2=10 SCC2=67286
SCC2=66
23155 SCC1=650 8 RB with RBstart=17 N/A N/A
SCC2=67286
23035 SCC1=2000 8 RB with RBstart=0 N/AS N/A3
SCC2=2350
CA 12A4A4AZ4 12 SCC1=4 5 SCC1=10 23095 SCC1=2000 8 RB with RBstart=8 N/A N/A
- SCC2=10 SCC2=2350
SCC2=4
23155 SCC1=2000 8 RB with RBstart=17 N/A N/A
SCC2=2350
23035 SCC1=2000 8 RB with RBstart=0 N/A N/AS
SCC2=9820
CA 12A-4A-30A2 12 SCC1=4 5 SCC1=10 23095 SCC1=2000 8 RB with RBstart=8 N/A N/AS
- SCC2=10 SCC2=9820
SCC2=30
23155 SCC1=2000 8 RB with RBstart=17 N/A3 N/A
SCC2=9820
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23035 SCC1=9720 8 RB with RBstart=0 N/A3 N/A
SCC2=67286
CA 12A-29A-66A24 12 SCC1=29 5 SCC1=10 23095 SCC1=9720 8 RB with RBstart=8 N/A3 N/AS
- SCC2=10 SCC2=67286
SCC2=66
23155 SCC1=9720 8 RB with RBstart=17 N/A3 N/A3
SCC2=67286
23035 SCC1=9820 8 RB with RBstart=0 N/A3 N/A
SCC2=66486
CA 12A-30A-66A24 12 SCC1=30 5 SCC1=10 23095 SCC1=9820 8 RB with RBstart=8 N/A3 N/A®
- SCC2=10 SCC2=66486
SCC2=66
23155 SCC1=9820 8 RB with RBstart=17 N/A3 N/A
SCC2=66486
23035 SCC1=67086 8 RB with RBstart=0 N/A3 N/A3
SCC2=67230
CA 12A-66C245 12 SCC1=66 5 SCC1=10 23095 SCC1=67086 8 RB with RBstart=8 N/A3 N/A
- SCC2=20 SCC2=67230
SCC2=66
23155 SCC1=67086 8 RB with RBstart=17 N/A3 N/A
SCC2=67230
23035 SCC1=66486 8 RB with RBstart=0 N/AS N/A3
SCC2=67286
CA 12A-66A-66A24 12 SCC1=66 5 SCC1=10 23095 SCC1=66486 8 RB with RBstart=8 N/A N/AS
- SCC2=10 SCC2=67286
SCC2=66
23155 SCC1=66486 8 RB with RBstart=17 N/AS N/A3
SCC2=67286
23230 SCC1=650 12 RB with RBstart=0 N/A3 N/A
SCC2=1150
CA_1 3A-2A-2A 13 SCC1=2 10 SCC1=10 23230 SCC1=650 12 RB with RBstart=19 N/A3 N/A3
SCC2=10 SCC2=1150
SCC2=2
23230 SCC1=650 12 RB with RBstart=38 N/A3 N/A
SCC2=1150
23230 SCC1=650 12 RB with RBstart=0 N/A3 N/A
SCC2=2350
CA 13A2A4A4 13 SCC1=2 10 SCC1=10 23230 SCC1=650 12 RB with RBstart=19 N/A N/A®
- SCC2=10 SCC2=2350
SCC2=4
23230 SCC1=650 12 RB with RBstart=38 N/A3 N/AS
SCC2=2350
23230 SCC1=650 12 RB with RBstart=0 N/A N/A®
SCC2=56690
66 © 2001 - 2022 CTIA Certification. All Rights Reserved. CTIA

Certification”




CTIA 01.50, Version 5.0.0

Carrier Agaregati Compenant Componant PCCBW | SCCBW FCC UL el
“Conbialon " | oGO | CoemfECy | TG | e | Cemel | chames PeCULRE Alocaion | FESELES | SGE0LES
23230 SCC1=650 12 RB with RBstart=19 N/A3 N/A3
CA_13A-2A-48A 13 SCC1=2 10 SCC1=10 SCC2=56690
SCC2=10
SCC2=48 23230 SCC1=650 12 RB with RBstart=38 N/A3 N/A3
SCC2=56690
23230 SCC1=650 12 RB with RBstart=0 N/A3 N/A3
SCC2=67286
CA_13A-2A-66A% 13 SCC1=2 10 SCC1=10
SCC2=66 scez=10 23230 SCC1=650 12 RB with RBstart=19 N/A3 N/A
SCC2-67286
23230 SCC1=650 12 RB with RBstart=38 N/A3 N/A3
SCC2=67286
23230 SCC1=2000 12 RB with RBstart=0 N/A3 N/A3
SCC2=2350
CA 13A4A4AL 13 SCC1=4 10 SCC1=10 23230 SCC1=2000 12 RB with RBstart=19 N/AS NIAS
- SCC2=10 SCC2=2350
SCC2=4
23230 SCC1=2000 12 RB with RBstart=38 N/A3 N/A3
SCC2=2350
23230 SCC1=56690 12 RB with RBstart=0 N/A3 N/A3
SCC2-66486
CA_1 3A-48A-66A 13 SCC1=48 10 SCC1=10 23230 SCC1=56690 12 RB with RBstart=19 N/A3 N/A3
SCC2=10 SCC2=66486
SCC2=66
23230 SCC1=56690 12 RB with RBstart=38 N/A3 N/A3
SCC2-66486
23230 SCC1=67086 12 RB with RBstart=0 N/A3 N/AS
SCC2=67230
CA 13A-66C45 13 SCC1=66 10 SCC1=10 23230 SCC1=67086 12 RB with RBstart=19 N/A3 N/A3
- SCC2=20 SCC2=67230
SCC2=66
23230 SCC1=67086 12 RB with RBstart=38 N/A3 N/AS
SCC2=67230
23230 SCC1=66486 12 RB with RBstart=0 N/A3 N/A3
SCC2=67286
CA 13A-66ABBAY 13 SCC1=66 10 SCC1=10 23230 SCC1=66486 12 RB with RBstart=19 N/A3 N/A3
- SCC2=10 SCC2=67286
SCC2=66
23230 SCC1=66486 12 RB with RBstart=38 N/A3 N/A3
SCC2=67286
26065 SCC1=39750 8 RB with RBstart=0 N/A3 N/A3
SCC2=39948
CA_25A41C 2% SCC1=41 5 26365 SCC1=40620 8 RB with RBstart=8 N/A3 N/A®
SCC2=40422
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SCC2=41 SCC1=20
SCC2220 26665 SCC1=41490 8 RB with RBstart=17 N/A3 N/AS
SCC2=41292
27710 SCC1=650 12 RB with RBstart=0 N/A3 N/AS
SCC2=2450
CA_30A-2A-5A 30 SCC1=2 10 SCC1=10 27710 SCC1=650 12 RB with RBstart=19 N/AS N/A®
SCC2=10 SCC2=2450
SCC2=5
27710 SCC1=650 12 RB with RBstart=38 N/A3 N/AS
SCC2=2450
27710 SCC1=650 12 RB with RBstart=0 N/A3 N/AS
SCC2=5035
CA_30A-2A-12A 30 SCC1=2 10 SCC1=10 27710 SCC1=650 12 RB with RBstart=19 N/A N/AS
SCC2=5 SCC2=5035
SCC2=12
27710 SCC1=650 12 RB with RBstart=38 N/A3 N/AS
SCC2=5035
27710 SCC1=650 12 RB with RBstart=0 N/A N/AS
SCC2=9720
CA_30A-2A-29A 30 SCC1=2 10 SCC1=10 27710 SCC1=650 12 RB with RBstart=19 N/A N/AS
SCC2=10 SCC2=9720
§CC2=29
27710 SCC1=650 12 RB with RBstart=38 N/A3 N/AS
SCC2=9720
27710 SCC1=2000 12 RB with RBstart=0 N/A N/AS
SCC2=2450
CA 30A4A5AY 30 SCC1=4 10 SCC1=10 27710 SCC1=2000 12 RB with RBstart=19 N/AS N/A®
- SCC2=10 SCC2=2450
SCC2=5
27710 SCC1=2000 12 RB with RBstart=38 N/A N/AS
SCC2=2450
27710 SCC1=2000 12 RB with RBstart=0 N/A3 N/A®
SCC2=5035
CA 30A4A-12A% 30 SCC1=4 10 SCC1=10 27710 SCC1=2000 12 RB with RBstart=19 N/A N/AS
- SCC2=5 SCC2=5035
SCC2=12
27710 SCC1=2000 12 RB with RBstart=38 N/A N/AS
SCC2=5035
27710 SCC1=2000 12 RB with RBstart=0 N/A3 N/A®
SCC2=9720
CA 30A4A-29A% 30 SCC1=4 10 SCC1=10 27710 SCC1=2000 12 RB with RBstart=19 N/A N/AS
- SCC2=10 SCC2=9720
SCC2=29
27710 SCC1=2000 12 RB with RBstart=38 N/A3 N/A®
SCC2=9720
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27710 SCC1=2600 12 RB with RBstart=0 N/A3 N/A
SCC2=9720
CA_30A-5A-20A 30 SCC1=5 10 SCC1=10 27710 SCC1=2600 12 RB with RBstart=19 N/AS N/A®
SCC2=10 SCC2=9720
SCC2=29
27710 SCC1=2600 12 RB with RBstart=38 N/A3 N/A3
SCC2=9720
27710 SCC1=2450 12 RB with RBstart=0 N/A3 N/A
SCC2=66486
CA 30A5AEEAL 30 SCC1=5 10 SCC1=10 27710 SCC1=2450 12 RB with RBstart=19 N/AS N/A®
- SCC2=10 SCC2=66486
SCC2=66
27710 SCC1=2450 12 RB with RBstart=38 N/A3 N/A
SCC2=66486
27710 SCC1=5035 12 RB with RBstart=0 N/AS N/A3
SCC2=66486
CA 30A-12A-66A% 30 SCC1=12 10 sCC1=5 27710 SCC1=5035 12 RB with RBstart=19 N/A3 N/A3
- SCC2=10 SCC2=66486
SCC2=66
27710 SCC1=5035 12 RB with RBstart=38 N/A3 N/A
SCC2=66486
27710 SCC1=9720 12 RB with RBstart=0 N/A3 N/A3
SCC2=66486
CA 30A-29A65A% 30 SCC1=29 10 SCC1=10 27710 SCC1=9720 12 RB with RBstart=19 N/A3 N/A3
- SCC2=10 SCC2=66486
SCC2=66
27710 SCC1=9720 12 RB with RBstart=38 N/AS NAS
SCC2=66486
27710 SCC1=67086 12 RB with RBstart=0 N/A3 N/A
SCC2=67230
CA 30A66C45 30 SCC1=66 10 SCC1=10 27710 SCC1=67086 12 RB with RBstart=19 N/A3 N/A®
- SCC2=20 SCC2=67230
SCC2=66
27710 SCC1=67086 12 RB with RBstart=33 N/A3 N/A3
SCC2=67230
27710 SCC1=66486 12 RB with RBstart=0 N/A3 N/A
SCC2=67286
CA 30A-GGABEAY 30 SCC1=66 10 SCC1=10 27710 SCC1=66486 12 RB with RBstart=19 N/AS NAS
- SCC2=10 SCC2=67286
SCC2=66
27710 SCC1=66486 12 RB with RBstart=38 N/A3 N/AS
SCC2=67286
39750 SCC1=39948 18 RB with RBstart=0 N/A3 N/A®
SCC2=40146
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40620 SCC1=40422 18 RB with RBstart=41 N/A3 N/AS
CA_41D 4 SCC1=41 20 SCC1=20 SCC2=40818
§CC2=20
SCe2=41 41490 SCC1=41292 18 RB with RBstart=82 N/A3 N/A3
SCC2=41094
55290 SCC1=1150 12 RB with RBstart=0 N/A3 N/A3
SCC2=2450
SCC1=10 55990 SCC1=1150 12 RB with RBstart=19 N/A3 N/AS
SCC2=10 SCC2=2450
CA_48A-2A-5A 48 SCC1=2 10
56690 SCC1=1150 12 RB with RBstart=38 N/A3 N/A3
SCC2=5 SCC2=2450
55290 SCC1=1150 12 RB with RBstart=0 N/A N/A
SCC2=5230
CA_48A-2A-13A 48 SCC1=2 10 SCC1=10 55990 SCC1=1150 12 RB with RBstart=19 N/A3 N/A3
SCC2=10 SCC2=5230
§CC2=13
56690 SCC1=1150 12 RB with RBstart=38 N/A3 N/A3
SCC2=5230
55290 SCC1=650 12 RB with RBstart=0 N/A3 N/A3
SCC2=67286
CA_48A-2A-66A 48 SCC1=2 10 SCC1=10
SCC2=10 55990 SCC1=650 12 RB with RBstart=19 N/A3 N/A3
SCC2=66 SCC2=67286
56690 SCC1=650 12 RB with RBstart=38 N/A3 N/A3
SCC2=67286
55290 SCC1=2450 12 RB with RBstart=0 N/A3 N/A3
SCC2=67286
CA_48A-5A-66A 48 SCC1=5 SCC1=10
SCC2=10 55990 SCC1=2450 12 RB with RBstart=19 N/AS N/A3
SCC2=66 10 SCC2=67286
56690 SCC1=2450 12 RB with RBstart=38 N/AS N/A®
SCC2=67286
55290 SCC1=5230 12 RB with RBstart=0 N/AS N/A®
SCC2=67286
CA_48A-13A-66A 48 SCC1=13 10 SCC1=10
SCC2=10 55990 SCC1=5230 12 RB with RBstart=19 N/AS N/A3
SCC2=66 SCC2=67286
56690 SCC1=5230 12 RB with RBstart=38 N/AS N/A®
SCC2=67286
132022 SCC1=650 12 RB with RBstart=0 N/AS N/A®
SCC2=1150
CA_66A-2A-2A% 66 SCC1=2 10 SCC1=10
SCC2=10 132322 SCC1=650 12 RB with RBstart=19 N/AS N/A3
SCC2=2 SCC2=1150
132622 SCC1=650 12 RB with RBstart=38 N/A N/A®
SCC2=1150
132022 SCC1=650 12 RB with RBstart=0 N/A N/A®
SCC2=2450
CA_66A-2A-5A% 66 SCC1=2 10 SCC1=10
SCC2=10 132322 SCC1=650 12 RB with RBstart=19 N/A N/AS
SCC2=5 SCC2=2450
132622 SCC1=650 12 RB with RBstart=38 N/A N/A®
SCC2=2450
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132022 SCC1=650 12 RB with RBstart=0 N/A3 N/A
SCC2=5035
CA_66A-2A-12A% 66 SCC1=2 10 SCC1=10
- SCC2=5 132322 SCC1=650 12 RB with RBstart=19 N/A3 N/A
SCC2=12 SCC2=5035
132622 SCC1=650 12 RB with RBstart=38 N/A3 N/A
SCC2=5035
132022 SCC1=650 12 RB with RBstart=0 N/A3 N/A
SCC2=5230
132322 SCC1=650 12 RB with RBstart=19 N/A3 N/A
4 =
CA_66A-2A-13A 66 SCC1=2 10 SCC1=10 SCC2=5230
SCC2=13 SCC2=10 132622 SCC1=650 12 RB with RBstart=38 N/A3 N/A
SCC2=5230
132022 SCC1=650 12 RB with RBstart=0 N/A3 N/A
SCC2=56690
CA_66A-2A-48A2 66 SCC1=2 10 SCC1=10
SCC2=10 132322 SCC1=650 12 RB with RBstart=19 N/A N/AS
SCC2=48 SCC2=56690
132622 SCC1=650 12 RB with RBstart=38 N/A3 N/A
SCC2=56690
132022 SCC1=66630 12 RB with RBstart=0 N/A3 N/A
SCC2=650
CA_66C-2A%® 66 SCC1=66 10 SCC1=20
- SCC2=10 132322 SCC1=66930 12 RB with RBstart=19 N/A3 N/A
SCC2=2 SCC2=650
132622 SCC1=67230 12 RB with RBstart=38 N/A3 N/A
SCC2=650
132022 SCC1=650 12 RB with RBstart=0 N/A3 N/A
SCC2=67286
CA_66A-2A-66A% 66 SCC1=2 10 SCC1=10
- SCC2=10 132322 SCC1=650 12 RB with RBstart=19 N/A3 N/A
SCC2=66 SCC2=67286
132622 SCC1=650 12 RB with RBstart=38 N/A3 N/A
SCC2=66486
132022 SCC1=2425 12 RB with RBstart=0 N/A3 N/A
SCC2=2625
CA_B66A-5A-5A% 66 SCC1=5 10 SCC1=5
SCC2=5 132322 SCC1=2425 12 RB with RBstart=19 N/A3 N/A
SCC2=5 SCC2=2625
132622 SCC1=2425 12 RB with RBstart=38 N/A3 N/A
SCC2=2625
132022 SCC1=2450 12 RB with RBstart=0 N/A3 N/A
SCC2=9820
CA_66A-5A-30A% 66 SCC1=5 10 SCC1=10
SCC2=10 132322 SCC1=2450 12 RB with RBstart=19 N/A3 N/A
SCC2=30 SCC2=9820
132622 SCC1=2450 12 RB with RBstart=38 N/A3 N/AS
SCC2=9820
132022 SCC1=2450 12 RB with RBstart=0 N/A3 N/AS
SCC2=56690
CA_66A-5A-48A2 66 SCC1=5 10 SCC1=10
SCC2=10 132322 SCC1=2450 12 RB with RBstart=19 N/A3 N/AS
SCC2=48 SCC2=56690
132622 SCC1=2450 12 RB with RBstart=38 N/A3 N/AS
SCC2=56690
132022 SCC1=66630 12 RB with RBstart=0 N/A3 N/AS
SCC2=2450
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5AL5 66 SCC1=66 10 SCC1=20
CA_B6C-5A S002-10 132322 SCC1=66930 12 RB with RBstart=19 N/A® N/AS
SCC2=5 SCC2=2450
132622 SCC1=67230 12 RB with RBstart=38 N/A3 N/A
SCC2=2450
132022 SCC1=2450 12 RB with RBstart=0 N/A3 N/A
SCC2=67286
CA_66A-5A-66A4 66 SCC1=5 10 SCC1=10
- SCC2=10 132322 SCC1=2450 12 RB with RBstart=19 N/A3 N/AS
SCC2=66 SCC2=67286
132622 SCC1=2450 12 RB with RBstart=38 N/A3 N/A
SCC2=66486
132022 SCC1=5035 12 RB with RBstart=0 N/A3 N/A
SCC2=9720
CA_66A-12A-20A% SCC1=12 10 SCC1=5
- SCC2=10 132322 SCC1=5035 12 RB with RBstart=19 N/A3 N/A
66 SCC2=29 SCC2=9720
132622 SCC1=5035 12 RB with RBstart=38 N/A3 N/A
SCC2=9720
132022 SCC1=5035 12 RB with RBstart=0 N/A3 N/A
SCC2=9820
CA_66A-12A-30A 66 SCC1=12 SCC1=5
SCC2=10 132322 SCC1=5035 12 RB with RBstart=19 N/A3 N/A
SCC2=30 10 SCC2=9820
132622 SCC1=5035 12 RB with RBstart=38 N/A3 N/A
SCC2=9820
132022 SCC1=66630 12 RB with RBstart=0 N/A3 N/A
SCC2=5035
CA _66C-12A%5 66 SCC1=66 10 SCC1=20
- SCC2=5 132322 SCC1=66930 12 RB with RBstart=19 N/A3 N/A
SCC2=12 SCC2=5035
132622 SCC1=67230 12 RB with RBstart=38 N/A3 N/A
SCC2=5035
132022 SCC1=5035 12 RB with RBstart=0 N/A3 N/A
SCC2=67286
CA_66A-12A-66A% 66 SCC1=12 10 SCC1=5
- SCC2=10 132322 SCC1=5035 12 RB with RBstart=19 N/A3 N/A
SCC2=66 SCC2=67286
132622 SCC1=5035 12 RB with RBstart=38 N/A3 N/A
SCC2=66486
132022 SCC1=66630 12 RB with RBstart=0 N/A3 N/A
SCC2=5230
CA_66C-13A%5 66 SCC1=66 10 SCC1=20
- SCC2=10 132322 SCC1=66930 12 RB with RBstart=19 N/A3 N/A
SCC2=13 SCC2=5230
132622 SCC1=67230 12 RB with RBstart=38 N/A3 N/A
SCC2=5230
132022 SCC1=5230 12 RB with RBstart=0 N/A3 N/AS
SCC2=56690
CA_66A-13A-48A2 66 SCC1=13 10 SCC1=10
SCC2=10 132322 SCC1=5230 12 RB with RBstart=19 N/A3 N/AS
SCC2=48 SCC2=56690
132622 SCC1=5230 12 RB with RBstart=38 N/A3 N/AS
SCC2=56690
132022 SCC1=5230 12 RB with RBstart=0 N/A3 N/AS
SCC2=67286
CA_66A-13A-66A% 66 SCC1=13 10 SCC1=10
SCC2=10 132322 SCC1=5230 12 RB with RBstart=19 N/A N/AS
SCC2=67286
72 © 2001 - 2022 CTIA Certification. All Rights Reserved. CTIA

Certification”




CTIA 01.50, Version 5.0.0

Carrier Agaregati Compenant Componant PCCBW | SCCBW FCC UL el
“Conbialon " | oGO | CoemfECy | TG | e | Cemel | chames PeCULRE Alocaion | FESELES | SGE0LES
SCC2=66
132622 SCC1=5230 12 RB with RBstart=38 N/A3 N/A
SCC2=66486
132022 SCC1=9720 12 RB with RBstart=0 N/A3 N/AS
SCC2=9820
CA_66A-29A-30A% 66 SCC1=29 10 SCC1=10
SCC2=10 132322 SCC1=9720 12 RB with RBstart=19 N/A3 N/AS
SCC2=30 SCC2=9820
132622 SCC1=9720 12 RB with RBstart=38 N/A3 N/A
SCC2=9820
132022 SCC1=66630 12 RB with RBstart=0 N/A3 N/AS
SCC2=9720
132322 SCC1=66930 12 RB with RBstart=19 N/A N/A
45 =
CA_66C-29A SCC1=66 SCC1=20 SCC2=9720
66 SCC2=29 10 SCC2=10 132622 SCC1=67230 12 RB with RBstart=38 N/A N/A
SCC2=9720
132022 SCC1=9720 12 RB with RBstart=0 N/A N/AS
SCC2=67286
CA_66A-29A-66A% 66 SCC1=29 10 SCC1=10
- SCC2=10 132322 SCC1=9720 12 RB with RBstart=19 N/A N/AS
SCC2=66 SCC2=67286
132622 SCC1=9720 12 RB with RBstart=38 N/A N/A
SCC2=66486
132022 SCC1=66630 12 RB with RBstart=0 N/A N/AS
SCC2=9820
CA _66C-30A%5 66 SCC1=66 10 SCC1=20
- SCC2=10 132322 SCC1=66930 12 RB with RBstart=19 N/A N/AS
SCC2=30 SCC2=9820
132622 SCC1=67230 12 RB with RBstart=38 N/A N/A
SCC2=9820
132022 SCC1=9820 12 RB with RBstart=0 N/A N/AS
SCC2=67286
CA_66A-30A-66A% 66 SCC1=30 10 SCC1=10
- SCC2=10 132322 SCC1=9820 12 RB with RBstart=19 N/A3 N/A
SCC2=66 SCC2=67286
132622 SCC1=9820 12 RB with RBstart=38 N/A N/A
SCC2=66486
132022 SCC1=66630 12 RB with RBstart=0 N/A N/AS
SCC2=66828
CA_66D 66 SCC1=66 10 SCC1=20
SCC2=20 132322 SCC1=66642 12 RB with RBstart=19 N/A N/AS
SCC2=66 SCC2=66930
132622 SCC1=66942 12 RB with RBstart=38 N/A N/A
SCC2=67230
132022 SCC1=66630 12 RB with RBstart=0 N/A N/AS
SCC2=67286
CA_66C-66A5 66 SCC1=66 10 SCC1=20
- SCC2=10 132322 SCC1=66930 12 RB with RBstart=19 N/A3 N/AS
SCC2=66 SCC2=67286
132622 SCC1=67230 12 RB with RBstart=38 N/A N/AS
SCC2=66486
132022 SCC1=67086 12 RB with RBstart=0 N/A N/AS
SCC2=67230
CA_66A-66C5 66 SCC1=66 10 SCC1=10
SCC2=20 132322 SCC1=67086 12 RB with RBstart=19 N/A N/AS
SCC2=66 SCC2=67230
132622 SCC1=66486 12 RB with RBstart=38 N/A N/AS
SCC2=66630
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Primary Secondary
. . PCC UL SCC DL
Carrier Aggregation Component Component PCC BW SCC BWs
Carrier(PCC Carriers (SCC1/ Channel Channels ; PCC DL RB
Combination Bargd ) S Bangs (MHz) (MHz) PCC UL RB Allocation "Alocation

SCC DL RB
Allocations

Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna extended, fold or portrait slide open, but depends on form

factor).

Note 2: This combination creates harmonic, intermodulation, or self-desense interference to one or both of the SCCs. The power level of the SCCs shall be adjusted as needed to maintain the LTE

carrier aggregation connection and error free operation on the SCCs.

Note 3: As per 3GPP TS 36.521-1 [12], Section 6.2.2A (UE Maximum Output Power for CA).

Note 4: If the device supports both CA_4A-xA-yA and CA_66A-xA-yA (where x and y are the band numbers of the SCC's), then testing is only required in

CA_66A-xA-yA. Similarly, if the device supports both CA_xA-4A-yA and CA_xA-66A-yA (where x is the band number of the PCC and y is the band number of the other SCC), then testing is only
required in CA_xA-66A-yA; and if the device supports both CA_xA-yA-4A and CA_xA-yA-66A (where x is the band number of the PCC and y is the band number of the other SCC), then testing is only

required in CA_xA-yA-66A.

Note 5: Since all Band 66-capable devices are required to support both CA_66B and CA_66C per 3GPP TS 36.101, testing of xA-66B and 66B-xA combinations is not required.

4.3.2 Receiver Sensitivity Test Settings

The test procedure for three downlink carrier aggregation with a single uplink carrier is the same as the
test procedure for two downlink carrier aggregation with a single uplink carrier (per Section 4.2.2) with the
exception that there are two SCCs.

In order to reduce the need for communication tester upgrades or additions, testing LTE CA 3 DL
combinations in stand-alone LTE and/or LTE CA 2 DL is allowed under certain conditions as long as the
antenna tuning is set according to the CA 3 DL combination that is being evaluated. The PCC TIS fora 3
DL CA combination may be tested in stand-alone LTE mode with the antenna tuned for operation in the 3
DL CA combination. Each SCC TIS for a 3 DL CA combination may also be tested in stand-alone LTE
mode with the antenna tuned for operation in the 3 DL CA combination as long as the SCC is not
susceptible to harmonic, intermodulation or self-desense interference from the PCC TX. The SCC TIS for
a 3 DL CA combination may be tested in 2 DL CA with the antenna tuned for operation in the 3 DL CA
combination, and the 2 DL CA uses the same PCC as the 3 DL CA, when the SCC is susceptible to
harmonic, intermodulation or self-desense interference from the PCC TX.

For example, when evaluating an interband 3 DL CA case, CA_xA-yA-zA, where x, y and z are the LTE
bands and the PCC is in LTE X, then the following tests are permitted:

e TIS for x in CA xA-yA-zA may be tested in stand-alone LTE x with the antenna tuned for
operation in CA_XxA-yA-ZA.

e TIS fory in CA xA-yA-zA may be tested in stand-alone LTE y with the antenna tuned for
operation in CA_xA-yA-zA when LTE y is not susceptible harmonic, intermodulation or
self-desense interference from LTE x.

e TISfory in CA xA-yA-zA may be tested in CA xA-yA with the antenna tuned for operation
in CA_xA-yA-zA when LTE y is susceptible harmonic, intermodulation or self-desense
interference from LTE x.

e TIS in z can be evaluated using the same logic as for TIS iny.

Device manufacturers using dynamically tuned antennas should in general have a method of altering the
antenna tuning in order to do the necessary antenna tuning optimization during the R&D phase. In
general, the settings for the antenna tuner are stored in a tuning file. Consequently, the antenna tuning
can be modified by writing a different tuning file into the device. All the stand-alone LTE bands could be
tested using the normal tuning file. A second tuning file for testing the 2 DL CA modes could be created
where the antenna tuner settings for the stand-alone LTE bands are changed to the antenna tuner
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settings for the associated 2 DL CA mode. A third tuning file for testing the 3 DL CA modes could be
created where the antenna tuner settings for the stand-alone LTE bands are changed to the antenna
tuner settings for the associated 3 DL CA mode. In this third tuning file, the antenna tuner settings for the 2
DL CA modes would also be changed to the antenna tuner settings for the associated 3 DL CA mode.

The CA testing will be executed using C-TIS, with all receivers active, following the guidance in Section

5.1 of CTIA 01.20 [1]. Refer to Section 2 in CTIA 01.71 [6] for set-up illustrations.

For a given carrier aggregation combination, only a subset of the possible low/mid/high-channel

combinations of PCC, SCC1, and SCC2 is tested.

The following LTE bands have channels that can only be tested in DL CA mode: 29

Table 4.3.2-1 LTE Carrier Aggregation Mode (3 Downlink Carriers, 1 Uplink Carrier) TIS Measurements Table for the Primary Mechanical Mode

1

Primary Secondary pCC

Carrier Aggregation Component cf,;}g}';‘}g%"& . BW SCC BWs PCC SCC Channels PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
Combination Ca"iBear H(SCC) 'SCC2) Bands (MHz) (MHz) Channel Allocation Allocation Allocation Allocation
650 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2000 RBstart=0 RBstart=0 RBstart=0 RBstart=0
800¢ SCC1=650 32 RB with 50 RB with 50 RB with 50 RB with
= = SCC2=2175 RBstart=18 RBstart=0 RBstart=0 RBstart=0

CA 2A-2A4A2 9 SCC1_2 10 SCC1_10
SCC2=4 SCC2=10 900 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2175 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=650 12 RB with 50 RB with 50 RB with 50 RB with
SCC2=2350 RBstart=38 RBstart=0 RBstart=0 RBstart=0
650 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2450 RBstart=0 RBstart=0 RBstart=0 RBstart=0
800* SCC1=650 32 RB with 50 RB with 50 RB with 50 RB with
= = SCC2=2525 RBstart=18 RBstart=0 RBstart=0 RBstart=0

CA 2A-2A5A22 ) SCC1_2 10 SCC1_10
SCC2=5 SCC2=10 900 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2525 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=650 12 RB with 50 RB with 50 RB with 50 RB with
SCC2=2600 RBstart=38 RBstart=0 RBstart=0 RBstart=0
650 SCC1=900 50 RB with 50 RB with 50 RB with 25 RB with
SCC2=5035 RBstart=0 RBstart=0 RBstart=0 RBstart=0
800% SCC1=650 32 RB with 50 RB with 50 RB with 25 RB with
= = SCC2=5095 RBstart=18 RBstart=0 RBstart=0 RBstart=0

CA_2A-2A-12A2% 2 soc1_ 2 10 scet _10
SCC2=12 SCC2=5 900 SCC1=1150 50 RB with 50 RB with 50 RB with 25 RB with
SCC2=5095 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=650 12 RB with 50 RB with 50 RB with 25 RB with
SCC2=5155 RBstart=38 RBstart=0 RBstart=0 RBstart=0
650 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
800¢ SCC1=650 32 RB with 50 RB with 50 RB with 50 RB with
= = SCC2=5230 RBstart=18 RBstart=0 RBstart=0 RBstart=0

CA_2A-2A-13A%° 2 SCC1_ 2 10 scc1_ 10
SCC2=13 SCC2=10 900 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=650 12 RB with 50 RB with 50 RB with 50 RB with
SCC2=5230 RBstart=38 RBstart=0 RBstart=0 RBstart=0
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Primary SecondaryA pCcC
Carrier Aggregation Comg t cr fers (SCC1/ BW SCC BWs PCC SCC Channel PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
Combination CarriBer (:CC) g(r:rg)ssands (MHz) (MHz) Channel annels Allocation Allocation Allocation Allocation
an
650 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
800* SCC1=650 32 RB with 50 RB with 50 RB with 50 RB with
= = SCC2=66786 RBstart=18 RBstart=0 RBstart=0 RBstart=0
CA_2A-2A-66A%%5 2 SCC1_ 2 10 SCC1_ 10

SCC2=66 SCC2=10 900 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67086 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=650 12 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=38 RBstart=0 RBstart=0 RBstart=0
650 SCC1=2000 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2175 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=4 SCC1=10 SCC1=2175 50 RB with 50 RB with 50 RB with 50 RB with

AAAAD
CA2A-4A-4A 2 SCC2=4 10 SCC2=10 900 SCC2=2350 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=2350 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2000 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=2000 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2450 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=4 SCC1=10 SCC1=2175 50 RB with 50 RB with 50 RB with 50 RB with

AAEAS
CA_2A-4A-5A 2 SCC2=5 10 SCC2=10 %0 SCC2=2525 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=2350 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2600 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=2000 50 RB with 50 RB with 50 RB with 25 RB with
SCC2=5035 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=4 SCC1=10 SCC1=2175 50 RB with 50 RB with 50 RB with 25 RB with

AA19A5
CA_2A-4A-12A 2 SCC2=12 10 SCC2=5 900 SCC2=5095 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=2350 50 RB with 50 RB with 50 RB with 25 RB with
SCC2=5155 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=2000 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=4 SCC1=10 SCC1=2175 50 RB with 50 RB with 50 RB with 50 RB with

_AA12A5
CA_2A-4A-13A 2 SCC2=13 10 SCC2=10 800 SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=2350 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=2450 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=5 SCC1=10 SCC1=2525 50 RB with 50 RB with 50 RB with 50 RB with
CA_2A-5A-30A 2 SCC2=30 10 SCC2=10 900 SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=2600 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=2450 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=55290 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=5 SCC1=10 SCC1=2525 50 RB with 50 RB with 50 RB with 50 RB with
CA_2A-5A-48A 2 SCC2=48 10 SCC2=10 900 SCC2=55990 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=2600 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=56690 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=2450 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
900 SCC1=2525 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0
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Primary SecondaryA pCcC
Carrier Aggregation Component & a(;'rierrs Scct | BW SCC BWs PCC SCC Channels PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
Combination CarriBer (:CC) 'SCC2) Bands (MHz) (MHz) Channel Allocation Allocation Allocation Allocation
an

CA_2A-5A-66A° 2 _ 10 _ 900 SCC1=2525 50 RB with 50 RB with 50 RB with 50 RB with
SCC1=5 SCC1=10 SCC2-67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0

SCC2-=66 SCC2=10
1150 SCC1=2600 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=5035 50 RB with 50 RB with 25RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=12 SCC1=5 SCC1=5095 50 RB with 50 RB with 25RB with 50 RB with
CA_2A-12A-304 2 SCC2=30 10 SCC2=10 900 SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=5155 50 RB with 50 RB with 25 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=5035 50 RB with 50 RB with 25RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
900 SCC1=5095 50 RB with 50 RB with 25 RB with 50 RB with
= = SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0

CA_2A-12A-66A%5 2 Scet=12 10 SCC1=5
SCC2=66 SCC2=10 900 SCC1=5095 50 RB with 50 RB with 25 RB with 50 RB with
SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=5155 50 RB with 50 RB with 25 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=55290 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=13 SCC1=10 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
CA_2A-13A48A 2 SCC2=48 10 SCC2=10 %0 SCC2=55990 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=56690 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
900 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
= = SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0

CA_2A-13A-66A5 2 SCC1=13 10 SCC1=10
SCC2=66 SCC2=10 900 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=9720 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=29 SCC1=10 SCC1=9720 50 RB with 50 RB with 50 RB with 50 RB with
CA_2A-29A-30A 2 SCC2=30 10 SCC2=10 900 $CC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=9720 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=55290 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
900 SCC1=55990 50 RB with 50 RB with 50 RB with 50 RB with
= 1=1 SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0

CA_2A-48A-66A 2 SCC1=48 10 SCC1=10
SCC2=66 8CC2=10 900 SCC1=55990 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=56690 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
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Primary SecondaryA cc
Carrier Aggregation Comg t ¢ a(;'rierrs (SCC1/ BF;N SCC BWs PCC SCC Channel PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
Combination camBear n(:CC) 'SCC2) Bands (MHz) (MHz) Channel annels Allocation Allocation Allocation Allocation
oo | SOC1=66336 | 50RBwih | SORBwit 1?,338 With1gg§t§ i,
- 8 = = a
SCC2=66734 RBstart=0 RBstart=0 RBstart=0
) ) 100 RB 100 RB
SCC1=66 SCC1=20 SCC1=66786 50 RB with 50 RB with . .
CA_2A-66C%7 2 1 =
- SCC2:66 O scee=20 9001 soco-6e9849 RBstart=0 RBstart=0 with | with RBstart=0
RBstart=0
s | SCCTT0% | SORBuit | 50RBuwith A I
SCC2=67234 RBstart=0 RBstart=0 RBstart=0
650 SCC1=66486 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
900 SCC1=66486 50 RB with 50 RB with 50 RB with 50 RB with
CA 2A-66A-66A5 2 SCC1=66 10 SCC1=10 SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
- SCC2=66 SCC2=10 900 SCC1=66786 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=67286 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2000 SCC1=650 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2175 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
OAANE
CA_4A-2A-4N 4 SCC2=4 10 SCC2=10 2175 SCC2=2350 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2350 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2000 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2000 SCC1=650 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2450 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
A_4A-2A-5A° 4
CA- S SCC2=5 10 SCC2=10 2178 SCC2=2525 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2350 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2600 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2000 SCC1=650 50 RB with 50 RB with 50 RB with 25 RB with
SCC2=5035 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 50 RB with 50 RB with 50 RB with 25 RB with
A_4A-2A-12A°
CA_4A-2A-12A 4 SCC2=12 10 SCC2s5 25| 5eca=5005 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2350 SCC1=1150 50 RB with 50 RB with 50 RB with 25 RB with
SCC2=5155 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2000 SCC1=650 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
-2A-13A5 4
CA_4A-2A-13A SCC2=13 10 SCC2=10 2175 SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2350 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2000 SCC1=2175 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2450 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=4 SCC1=10 SCC1=2350 50 RB with 50 RB with 50 RB with 50 RB with
CA_4A-4A-5A° 4 1
- SCC2=5 0 SCC2=10 2175 SCC2=2525 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2350 SCC1=2000 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2600 RBstart=0 RBstart=0 RBstart=0 RBstart=0
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Primary Secondary

Carrier Aggregation Component Component BPV‘,:C SCC BWs PCC SR PCC UL RB PCC DLRB SCC1DLRB SCC2DLRB
Combination camBear n(:CC) c;gg{féﬁﬁfg’ (MHz) (MHz) Channel annels Allocation Allocation Allocation Allocation
2000 SCC1=2175 50 RB with 50 RB with 50 RB with 25 RB with
SCC2=5035 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=4 SCC1=10 SCC1=2350 50 RB with 50 RB with 50 RB with 25 RB with

AAADAD
CA_4A-4A-12A 4 SCC2=12 10 SCC2s5 21751 oco-5005 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2350 SCC1=2000 50 RB with 50 RB with 50 RB with 25 RB with
SCC2=5155 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2000 SCC1=2175 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=4 SCC1=10 SCC1=2350 50 RB with 50 RB with 50 RB with 50 RB with

AA_12A5
CA_4A-4A-13A 4 SCC2=13 10 SCC2=10 2175 SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2350 SCC1=2000 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2000 SCC1=2450 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=5 SCC1=10 SCC1=2525 50 RB with 50 RB with 50 RB with 50 RB with

EA_ANAD
CA_4A-5A-30A 4 SCC2230 101 seeo=10 275 5eco-g820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2350 SCC1=2600 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2000 SCC1=5035 50 RB with 50 RB with 25 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=12 SCC1=5 SCC1=5095 50 RB with 50 RB with 25 RB with 50 RB with

_19A20A5
CA_4A-12A-30A 4 SCC2:30 01 seca=t0 2151 0eo-0820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2350 SCC1=5155 50 RB with 50 RB with 25 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2000 SCC1=9720 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=29 SCC1=10 SCC1=9720 50 RB with 50 RB with 50 RB with 50 RB with

_0A.2NAD
CA_4A-29A-30A 4 SCC2=30 10 SCC2=10 2175 SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2350 SCC1=9720 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2450 SCC1=650 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=900 RBstart=25 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 25 RB with 50 RB with 50 RB with 50 RB with
CASA-2A-2A 5 SCC2=2 10 SCC2=10 2525 SCC2=1150 RBstart=25 RBstart=0 RBstart=0 RBstart=0
2600 SCC1=1150 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=650 RBstart=25 RBstart=0 RBstart=0 RBstart=0
2450 SCC1=650 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=2000 RBstart=25 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 25 RB with 50 RB with 50 RB with 50 RB with

OAAND
CA_SA-2A-4R 5 SCC2=4 10 SCC2=10 2525 SCC2=2175 RBstart=25 RBstart=0 RBstart=0 RBstart=0
2600 SCC1=1150 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=2350 RBstart=25 RBstart=0 RBstart=0 RBstart=0
2450 SCC1=650 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=25 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 25 RB with 50 RB with 50 RB with 50 RB with
CA_SA-2A-30A > SCC2=30 10 SCC2=10 2525 SCC2=9820 RBstart=25 RBstart=0 RBstart=0 RBstart=0
2600 SCC1=1150 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=25 RBstart=0 RBstart=0 RBstart=0
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: Secondary
. i Primary c t PCC

o A t C t mp SCC BWs PCC PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
arrgmg%r:g;: on camBelar n(:CC) cgggz')s éﬁﬁ;’; b (BM“I,-IZ) (MHz) Channel SCC Channels Allocation Allocation Allocation Allocation
2450 SCC1=650 25 RB with 50 RB with 50 RB with 50 RB with

SCC2=55290 RBstart=25 RBstart=0 RBstart=0 RBstart=0

CA_SA-2A-48A 5 SCC1=2 " SCC1=10 - SCC1=900 25RBwith | 50RBwith | 50RBwith | 50RBwith
SCC2=48 SCC2=10 SCC2=55990 RBstart=25 RBstart=0 RBstart=0 RBstart=0

2600 SCC1=1150 25RB with 50 RB with 50 RB with 50 RB with

SCC2=56690 RBstart=25 RBstart=0 RBstart=0 RBstart=0

2450 SCC1=650 25RB with 50 RB with 50 RB with 50 RB with

SCC2=66486 RBstart=25 RBstart=0 RBstart=0 RBstart=0

255 SCC1=900 25RB with 50 RB with 50 RB with 50 RB with

SCC1=2 SCC1=10 SCC2=66786 RBstart=25 RBstart=0 RBstart=0 RBstart=0

CA_5A-2A-66A° 5 10

SCC2-=66 SCC2=10 255 SCC1=900 25 RB with 50 RB with 50 RB with 50 RB with

SCC2=67086° RBstart=25 RBstart=0 RBstart=0 RBstart=0

2600 SCC1=1150 25 RB with 50 RB with 50 RB with 50 RB with

SCC2=67286 RBstart=25 RBstart=0 RBstart=0 RBstart=0

2450 SCC1=2000 25 RB with 50 RB with 50 RB with 50 RB with

SCC2=2175 RBstart=25 RBstart=0 RBstart=0 RBstart=0

SCC1=4 SCC1=10 SCC1=2175 25 RB with 50 RB with 50 RB with 50 RB with

AAAAS

CA_SA-4A-4A S SCC2=4 10 SCC2=10 2525 SCC2=2350 RBstart=25 RBstart=0 RBstart=0 RBstart=0
2600 SCC1=2350 25 RB with 50 RB with 50 RB with 50 RB with

SCC2=2000 RBstart=25 RBstart=0 RBstart=0 RBstart=0

2450 SCC1=2000 25 RB with 50 RB with 50 RB with 50 RB with

SCC2=9820 RBstart=25 RBstart=0 RBstart=0 RBstart=0

SCC1=4 SCC1=10 SCC1=2175 25 RB with 50 RB with 50 RB with 50 RB with

_AA20AB

CA_SA-4A-30A 5 SCC2=30 10 SCC2=10 2525 SCC2=9820 RBstart=25 RBstart=0 RBstart=0 RBstart=0
2600 SCC1=2350 25 RB with 50 RB with 50 RB with 50 RB with

SCC2=9820 RBstart=25 RBstart=0 RBstart=0 RBstart=0

2495 SCC1=2525 25 RB with 25 RB with 25 RB with 50 RB with

SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0

955 SCC1=2625 25 RB with 25RB with 25RB with 50 RB with

CC1=5 SCC1=5 SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0

CA_5A-5A-66A2510 5 S i 5 _

SCC2=66 SCC2=10 2625 SCC1=2425 12 RB with 25 RB with 25 RB with 50 RB with

SCC2=67086° RBstart=13 RBstart=0 RBstart=0 RBstart=0

249511 SCC1=2625 25 RB with 25RB with 25RB with 50 RB with

SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0

2450 SCC1=9720 25 RB with 50 RB with 50 RB with 50 RB with

SCC2=9820 RBstart=25 RBstart=0 RBstart=0 RBstart=0

SCC1=29 SCC1=10 SCC1=9720 25 RB with 50 RB with 50 RB with 50 RB with

CA_5A-20A-304 5 SCC2=30 10 SCC2=10 2525 SCC2=9820 RBstart=25 RBstart=0 RBstart=0 RBstart=0
2600 SCC1=9720 25 RB with 50 RB with 50 RB with 50 RB with

SCC2=9820 RBstart=25 RBstart=0 RBstart=0 RBstart=0

2450 SCC1=9820 25 RB with 50 RB with 50 RB with 50 RB with

SCC2=66486 RBstart=25 RBstart=0 RBstart=0 RBstart=0

255 SCC1=9820 25 RB with 50 RB with 50 RB with 50 RB with

= = SCC2=66786 RBstart=25 RBstart=0 RBstart=0 RBstart=0

5 SCC1=30 SCC1=10
CA_5A-30A-66A 5 10 _ :

SCC2=66 SCC2=10 255 SCC1=9820 25 RB with 50 RB with 50 RB with 50 RB with

SCC2=67086° RBstart=25 RBstart=0 RBstart=0 RBstart=0

2600 SCC1=9820 25 RB with 50 RB with 50 RB with 50 RB with

SCC2=67286 RBstart=25 RBstart=0 RBstart=0 RBstart=0
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) ) Primary (§econdaryA pCcC
Carrier Aggregaﬂon Comg t Carriors (e BW SCC BWs PCC SCC Channels PCC UL.RB PCC DL.RB SCC1 DL. RB SCC2 DL. RB
Combination CamBer (:CC) 'SCC2) Bands (MHz) (MHz) Channel Allocation Allocation Allocation Allocation
an
2450 SCC1=55290 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=25 RBstart=0 RBstart=0 RBstart=0
2595 SCC1=55990 25 RB with 50 RB with 50 RB with 50 RB with
CA_S5A-48A-66A SCC1=48 SCC1=10 SCC2=66786 RBstart=25 RBstart=0 RBstart=0 RBstart=0
5 10
SCC2-=66 SCC2=10 2505 SCC1=55990 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=67086° RBstart=25 RBstart=0 RBstart=0 RBstart=0
2600 SCC1=56690 25RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=25 RBstart=0 RBstart=0 RBstart=0
pisy | SCC16653 | 25RBwih | 50RBuih 1?,338 With1gg§t§ i,
= 8 = = 3
SCC2=66734 RBstart=25 RBstart=0 RBstart=0
) ) 100 RB 100 RB
SCC1=66 SCC1=20 SCC1=66786 25 RB with 50 RB with . .
RACST =
CASA-GC ° 50C2=66 0 [ sccon | % | sccoseeess® | RBstar=25 | RBstart=0 g | M RBstan0
start=0
2600 SCC1=67036 25 RB with 50 RB with 1(\),33:8 with1F2(I)3§taB =0
SCC2=67234 RBstart=25 RBstart=0 RBstart=0
2450 SCC1=66486 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9595 SCC1=66486 25 RB with 50 RB with 50 RB with 50 RB with
SCC1=66 SCC1=10 SCC2=67086° RBstart=25 RBstart=0 RBstart=0 RBstart=0
CA_5A-66A-66A° 5 _ 10 _
SCC2=66 SCC2=10 2505 SCC1=66786 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=25 RBstart=0 RBstart=0 RBstart=0
2600 SCC1=67286 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=66786 RBstart=25 RBstart=0 RBstart=0 RBstart=0
5035 SCC1=650 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=900 RBstart=5 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 20 RB with 25RB with 50 RB with 50 RB with
CA_12A-2A-2 12 SCC2=2 s SCC2=10 5095 SCC2=1150 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5155 SCC1=1150 20 RB with 25RB with 50 RB with 50 RB with
SCC2=650 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5035 SCC1=650 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=2000 RBstart=5 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 20 RB with 25 RB with 50 RB with 50 RB with
K 25
CA_T2A-2A-4A 12 SCC2=4 S SCC2=10 509 SCC2=2175 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5155 SCC1=1150 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=2350 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5035 SCC1=650 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=5 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 20 RB with 25 RB with 50 RB with 50 RB with
CA_12A-2A-304 12 SCC2=30 s SCC2=10 509 SCC2=9820 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5155 SCC1=1150 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5035 SCC1=650 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5095 SCC1=900 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=66786 RBstart=5 RBstart=0 RBstart=0 RBstart=0
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) ) Primary (§econdaryA pCcC
Carrier Aggregation Component P SCC BWs PCC PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
Combination camBear n(:CC) c;gg{féﬁﬁfg’ (BM“I,-IZ) (MHz) Channel SCC Channels Allocation Allocation Allocation Allocation
12 5 SCC1=900 20 RB with 25 RB with 50 RB with 50 RB with
CA_12A-2A-66A%° SCC1=2 SCC1=10 509 | sccas670868 RBstart=5 RBstart=0 RBstart=0 RBstart=0
SCC2=66 SCC2=10
5155 SCC1=1150 20 RB with 25RB with 50 RB with 50 RB with
SCC2=67286 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5035 SCC1=2000 20 RB with 25RB with 50 RB with 50 RB with
SCC2=2175 RBstart=5 RBstart=0 RBstart=0 RBstart=0
SCC1=4 SCC1=10 SCC1=2175 20 RB with 25RB with 50 RB with 50 RB with
CA_12A-4A-4AZS 12
- SCC2=4 S SCC2=10 509 SCC2=2350 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5155 SCC1=2350 20 RB with 25RB with 50 RB with 50 RB with
SCC2=2000 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5035 SCC1=2000 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=5 RBstart=0 RBstart=0 RBstart=0
SCC1=4 SCC1=10 SCC1=2175 20 RB with 25 RB with 50 RB with 50 RB with
CA_12A-4A-30A%5 12 5
- SCC2=30 SCC2=10 5095 SCC2=9820 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5155 SCC1=2350 20 RB with 25RB with 50 RB with 50 RB with
SCC2=9820 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5035 SCC1=9720 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5095 SCC1=9720 20 RB with 25 RB with 50 RB with 50 RB with
CA 12A-29A-66A25 1 SCC1=29 5 SCC1=10 SCC2=66786 RBstart=5 RBstart=0 RBstart=0 RBstart=0
- SCC2=66 SCC2=10 5005 SCC1=9720 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=67086° RBstart=5 RBstart=0 RBstart=0 RBstart=0
5155 SCC1=9720 20 RB with 25RB with 50 RB with 50 RB with
SCC2=67286 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5035 SCC1=9820 20 RB with 25RB with 50 RB with 50 RB with
SCC2=66486 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5095 SCC1=9820 20 RB with 25RB with 50 RB with 50 RB with
CA 12A-30A-66A25 12 SCC1=30 5 SCC1=10 SCC2=66786 RBstart=5 RBstart=0 RBstart=0 RBstart=0
N SCC2=66 SCC2=10 5005 SCC1=9820 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=67086° RBstart=5 RBstart=0 RBstart=0 RBstart=0
5155 SCC1=9820 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5035 SCC1=66536 20 RB with 25RB with 10&';]8 10&';]8
— 8 = =
SCC2=66734 RBstart=5 RBstart=0 RBstart=0 RBstart=0
A 12AG6C25T 0 SCC1=66 ;| Soct=20 so5 | SCC1=66786 20RBwith | 25RBwith 10&;? 10&;?
- = =, =| 9 = =i
SCC2=66 SCC2=20 SCC2=66984 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5155 SCC1=67036 20 RB with 25RB with 103\/;8 103\/;8
SCC2=67234 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5035 SCC1=66486 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5095 SCC1=66486 20 RB with 25 RB with 50 RB with 50 RB with
) SCC1=66 SCC1=10 SCC2=67086° RBstart=5 RBstart=0 RBstart=0 RBstart=0
CA_12A-66A-66A2° 12 _ 5
SCC2-=66 SCC2=10 5005 SCC1=66786 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=5 RBstart=0 RBstart=0 RBstart=0
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Carrier Aggregation Component c' o 8cCl | BW SCC BWs PCC SCC Channel PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
Combination CarriBer (:CC) g(r:rg)ssands (MHz) (MHz) Channel annels Allocation Allocation Allocation Allocation
an
5155 SCC1=67286 20 RB with 25 RB with 50 RB with 50 RB with
SCC2=66786 RBstart=5 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=650 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=900 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 15 RB with 50 RB with 50 RB with 50 RB with
CA_13A-2A-2 13 SCC2=2 10 SCC2=10 5230 SCC2=1150 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=1150 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=650 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=650 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=2000 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 15 RB with 50 RB with 50 RB with 50 RB with
R 5
CA_13A-2A47 3 SCC2=4 101 scea=10 52301 soeo=017s RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=1150 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=2350 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=650 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=55290 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 15 RB with 50 RB with 50 RB with 50 RB with
CA_T3A-2A-48A 3 SCC2=48 101 scea=10 5230 | g0co=55090 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=1150 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=56690 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=650 15 RB with 50 RB with 50 RB with 50 RB with
SCC2-66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=900 15 RB with 50 RB with 50 RB with 50 RB with
SCC1=2 SCC1=10 SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA_13A-2A-66A5 13 10
SCC2=66 SCC2=10 5230 SCC1=900 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=1150 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=2000 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=2175 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=4 SCC1=10 SCC1=2175 15 RB with 50 RB with 50 RB with 50 RB with
) 5
CA_13A-4A4A 3 SCC2=4 10 SCC2=10 5230 SCC2=2350 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=2350 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=2000 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=55290 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=55990 15 RB with 50 RB with 50 RB with 50 RB with
SCC1=48 SCC1=10 SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA_13A-48A-66A 13 10
SCC2=66 SCC2=10 5230 SCC1=55990 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=56690 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=66536 15 RB with 50 RB with 103;8 103;8
— 8 =| =|
SCC2=66734 RBstart=0 RBstart=0 RBstart=0 RBstart=0
_ _ _ . ) 100 RB 100 RB
ovweer | | oo | g | Gomem e ame | S N
: 3 = star= slan= RBstart=0 RBstart=0
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Carrier Aggregation Component & a'"ierrs Scct | BW SCC BWs PCC SCC Channels PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
Combination CarriBer (:CC) 'SCC2) Bands (MHz) (MHz) Channel Allocation Allocation Allocation Allocation
an

o | SCC1=67038 15RBwith | 50RB with me 103;8
SCC2=67234 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=66486 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=66486 15 RB with 50 RB with 50 RB with 50 RB with
SCC1=66 SCC1=10 SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0

CA_13A-66A-66A° 13 10 _

SCC2=66 SCC2=10 5230 SCC1=66786 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
5230 SCC1=67286 15 RB with 50 RB with 50 RB with 50 RB with
SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0

8065 SCC1=39750 25 RB with 25RB with 103\/::]8 103\/::]8
5CC2=39948 RBstart=0 RBstart=0 RBstart=0 RBstart=0

CA 25A41C 2% SCC1=41 5 SCC1=20 8365 SCC1=40620 25 RB with 25RB with 103;8 103;8
_ SCC2=41 SCC2=20 SCC2=40422 RBstart=0 RBstart=0 RBstart=0 RBstart=0

8665 SCC1=41490 25 RB with 25RB with 103\/;8 103\/;8
SCC2=41292 RBstart=0 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=650 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=2450 RBstart=25 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 25 RB with 50 RB with 50 RB with 50 RB with
CA_30A-2A-5A 0 SCC2=5 10 SCC2=10 %620 SCC2=2525 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=1150 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=2600 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=650 25 RB with 50 RB with 50 RB with 25RB with
SCC2=5035 RBstart=25 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 25 RB with 50 RB with 50 RB with 25RB with
CA_30A-2A-12A 30 SCC2=12 10 SCC2=5 %820 SCC2=5095 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=1150 25 RB with 50 RB with 50 RB with 25RB with
SCC2=5155 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=650 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=9720 RBstart=25 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 25 RB with 50 RB with 50 RB with 50 RB with
CA_30A-2A-29A 30 SCC2=29 10 SCC2=10 9820 SCC2=9720 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=1150 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=9720 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=2000 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=2450 RBstart=25 RBstart=0 RBstart=0 RBstart=0
SCC1=4 SCC1=10 SCC1=2175 25 RB with 50 RB with 50 RB with 50 RB with

£p5
CA_30A-4A-5A 30 SCC2=5 10 SCC2=10 %20 SCC2=2525 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=2350 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=2600 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=2000 25 RB with 50 RB with 50 RB with 25RB with
SCC2=5035 RBstart=25 RBstart=0 RBstart=0 RBstart=0
SCC1=4 SCC1=10 SCC1=2175 25 RB with 50 RB with 50 RB with 25RB with
195
CA_30A-4A-127 30 SCC2=12 10 SCC2=5 %20 SCC2=5095 RBstart=25 RBstart=0 RBstart=0 RBstart=0
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an
9820 SCC1=2350 25 RB with 50 RB with 50 RB with 25 RB with
SCC2=5155 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=2000 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=9720 RBstart=25 RBstart=0 RBstart=0 RBstart=0
SCC1=4 SCC1=10 SCC1=2175 25 RB with 50 RB with 50 RB with 50 RB with
AA9QAD
CA_30A-4A-29R 30 SCC2=29 10 SCC2=10 920 SCC2=9720 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=2350 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=9720 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=2450 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=9720 RBstart=25 RBstart=0 RBstart=0 RBstart=0
SCC1=5 SCC1=10 SCC1=2525 25 RB with 50 RB with 50 RB with 50 RB with
EA QA5
CA_30A-5A-29A 30 SCC2=29 10 SCC2=10 9820 SCC2=9720 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=2600 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=9720 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=2450 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=2525 25 RB with 50 RB with 50 RB with 50 RB with
SCC1=5 SCC1=10 SCC2=66786 RBstart=25 RBstart=0 RBstart=0 RBstart=0
CA_30A-5A-66A° 30 _ 10 _
SCC2=66 SCC2=10 9820 SCC1=2525 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=67086° RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=2600 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=5035 25 RB with 50 RB with 25 RB with 50 RB with
SCC2=66486 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=5095 25 RB with 50 RB with 25 RB with 50 RB with
SCC1=12 SCC1=5 SCC2=66786 RBstart=25 RBstart=0 RBstart=0 RBstart=0
CA_30A-12A-66A° 30 _ 10 _
SCC2=66 SCC2=10 9820 SCC1=5095 25 RB with 50 RB with 25 RB with 50 RB with
SCC2=67086° RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=5155 25 RB with 50 RB with 25 RB with 50 RB with
SCC2=67286 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=9720 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=9720 25 RB with 50 RB with 50 RB with 50 RB with
SCC1=29 SCC1=10 SCC2=66786 RBstart=25 RBstart=0 RBstart=0 RBstart=0
CA_30A-29A-66A5 30 _ 10 _
SCC2-66 SCC2=10 9820 SCC1=9720 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=67086° RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=9720 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=66536 25 RB with 50 RB with 103;8 103;8
— 8 = =|
SCC2=66734 RBstart=25 RBstart=0 RBstart=0 RBstart=0
) ) 100 RB 100 RB
SCC1=66 SCC1=20 SCC1=66786 25 RB with 50 RB with . .
CA_30A-66C>" 30 _ 10 _ 9820 _ 9 - _ with with
SCC2=66 SCC2=20 SCC2-66984 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=67036 25 RB with 50 RB with 108\/;8 108\/;8
SCC2=67234 RBstart=25 RBstart=0 RBstart=0 RBstart=0
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Primary SecondaryA pCcC
Carrier Aggregation Comg t cr fers (SCC1/ BW SCC BWs PCC SCC Channel PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
Combination CarriBer (:CC) g(r:rg)ssands (MHz) (MHz) Channel annels Allocation Allocation Allocation Allocation
an
9820 SCC1=66486 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=66486 25 RB with 50 RB with 50 RB with 50 RB with
SCC1=66 SCC1=10 SCC2=67086° RBstart=25 RBstart=0 RBstart=0 RBstart=0
CA_30A-66A-66A° 30 _ 10 _
SCC2=66 SCC2=10 9820 SCC1=66786 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=67286 25 RB with 50 RB with 50 RB with 50 RB with
SCC2=66786 RBstart=25 RBstart=0 RBstart=0 RBstart=0
SCC1=30948° 100 .RB 100 .RB 100 .RB 100 .RB
39750 SCC2=401468 with with with with
- RBstart=0 RBstart=0 RBstart=0 RBstart=0
_ - SCC1=40422"2 100 RB 100 RB 100 RB 100 RB
CA_41D 41 ggg;_ﬂ 20 232;_?8 40620 SCC2=40818° with with with with
- - RBstart=0 RBstart=0 RBstart=0 RBstart=0
- s 100 RB 100 RB 100 RB 100 RB
41490 288;-21(2)325 with with with with
- RBstart=0 RBstart=0 RBstart=0 RBstart=0
55290 SCC1=650 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2450 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
CA_48A-24-5 48 SCC2:5 10 SCC2=10 55990 SCC2=2525 RBstart=0 RBstart=0 RBstart=0 RBstart=0
56690 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2600 RBstart=0 RBstart=0 RBstart=0 RBstart=0
55290 SCC1=650 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
CA_48A2A-13A 48 SCC2=13 10 SCC2=10 55990 SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
56690 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
55290 SCC1=650 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
55990 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
SCC1=2 SCC1=10 SCC2-=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA_48A-2A-66A 48 - 10 5
SCC2=66 SCC2=10 55090 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
56690 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
55290 SCC1=2450 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
55090 SCC1=2525 50 RB with 50 RB with 50 RB with 50 RB with
SCC1=5 SCC1=10 SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA_48A-5A-66A 48 ~ 10 _
SCC2=66 SCC2=10 55090 SCC1=2525 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
56690 SCC1=2600 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
55290 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
86 © 2001 - 2022 CTIA Certification. All Rights Reserved. CTIA

Certification”




CTIA 01.50, Version 5.0.0

) ) Primary (§econdaryA pCcC
Carrier Aggregation Comg t TP SCC BWs PCC PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
Combination camBear n(:CC) c;gg{féﬁﬁfg’ (BM“I,-IZ) (MHz) Channel SCC Channels Allocation Allocation Allocation Allocation
55090 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCCH=13 SCC1=10 SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA_48A-13A-66A 48 SCC2-66 10 SCC2-10 ss0gp | SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
56690 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=650 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=900 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
CA_66A-2A-2A° 66
- SCC2=2 10 SCC2=10 66786 SCC2=1150 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=650 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=650 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2450 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
CA_66A-2A-5A° 66 10
- SCC2=5 SCC2=10 66786 SCC2=2525 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=2600 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=650 50 RB with 50 RB with 50 RB with 25 RB with
SCC2=5035 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 50 RB with 50 RB with 50 RB with 25 RB with
CA_B6A-2A-12A° 1
- 66 SCC2=12 0 SCC2=5 66786 SCC2=5095 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=1150 50 RB with 50 RB with 50 RB with 25 RB with
SCC2=5155 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=650 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=2 SCC1=10 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
CA_66A-2A-13A5
- 66 SCC2=13 10 SCC2=10 66786 SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=5230 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=650 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=55290 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66786 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
SCC1=2 SCC1=10 SCC2=55990 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA_66A-2A-48A2 66 = 10 _ SCC1=1150
SCC2=48 SCC2=10 67086 | SCOa-55o90™s | DO RBW 50 RB with 50 RB with 50 RB with
RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=56690 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=667348 100R8 100R8 100RB 1 50 RB with
66536 SCC2-650 with with with RBstart=0
) RBstart=0 RBstart=0 RBstart=0 star=
CA 66C.2A57 6 SCC1=66 o | SCC1=20 sorg | SCC1=66%84° 100 EB 100RB 100RB | o) oo ith
00t SCC222 SCC2:10 SCC2=900 wt with with RBstart=0
RBstart=0 RBstart=0 RBstart=0
SCC1=67234 100. RB 100. RB 100. RB 50 RB with
67036 SCC2=1150 with with with RBstart=0
) RBstart=0 RBstart=0 RBstart=0 star=
87 © 2001 - 2022 CTIA Certification. All Rights Reserved. CTIA

Certification”




CTIA 01.50, Version 5.0.0

Primary SecondaryA pCcC
Carrier Aggregation Comg t cr fers (SCC1/ BW SCC BWs PCC SCC Channel PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
Combination CarriBer (:CC) g(r:rg)ssands (MHz) (MHz) Channel annels Allocation Allocation Allocation Allocation
an
66486 SCC1=650 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
SCC1=2 SCC1=10 SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA_B6A-2A-66A° 66 ~ 10 _
SCC2=66 SCC2=10 66786 SCC1=900 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=1150 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=2425 50 RB with 50 RB with 25 RB with 25 RB with
SCC2=2525 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=5 SCC1=5 SCC1=2525 50 RB with 50 RB with 25 RB with 25 RB with
EAFAD
CA_B6A-5A-5A 66 SCC2=5 10 SCC2=5 66786 SCC2=2625 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=2625 50 RB with 50 RB with 25 RB with 25 RB with
SCC2=2425 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=2450 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=5 SCC1=10 SCC1=2525 50 RB with 50 RB with 50 RB with 50 RB with
EAROAD
CA_B6A-5A-30A 66 SCC2=30 10 SCC2=10 66786 SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=2600 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=2450 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=55290 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66786 SCC1=2525 50 RB with 50 RB with 50 RB with 50 RB with
3CC1s5 5CC1=10 SCC2=55990 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA_66A-5A-48A2 66 = 10 ~ SCC1=2525
SCC2=48 SCC2=10 67086 | SCO2<5e290"3 | 90 RBWh 50 RB with 50 RB with 50 RB with
- RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=2600 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=56690 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=667348 100RB 100R8 100R8 1 50 R with
66536 SCC2=2450 with with with RBstart=0
- RBstart=0 RBstart=0 RBstart=0 -
- - - 9 100 RB 100 RB 100 RB )
CA_66C-5A%7 66 Sé) é: (1: 2?2 20 ggg;_?g 66786 Sgg (1: 2?22{;‘; with with with 52; ?avr\tl:?)
; - a RBstart=0 RBstart=0 RBstart=0
SCC1=67234 100. RB 100. RB 100. RB 50 RB with
67036 SCC2=2600 with with with RBstart=0
a RBstart=0 RBstart=0 RBstart=0
66486 SCC1=2450 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=2525 50 RB with 50 RB with 50 RB with 50 RB with
SCC1=5 SCC1=10 SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA_BBA-5A-66A° 66 - 10 _
SCC2=66 SCC2=10 66786 SCC1=2525 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=2600 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=5035 50 RB with 50 RB with 25 RB with 50 RB with
SCC2=9720 RBstart=0 RBstart=0 RBstart=0 RBstart=0
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Carrier Aggregation Comg t cr fers (SCC1/ BW SCC BWs PCC SCC Channel PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
Combination CarriBer (:CC) g(r:rg)ssands (MHz) (MHz) Channel annels Allocation Allocation Allocation Allocation
an
SCC1=5095 50 RB with 50 RB with 25 RB with 50 RB with
CA_66A-12A-20A° SCC1=12 SCC1=5 66786 ; - - - -
66 SCC2=29 10 SCC2=10 SCC2=9720 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=5155 50 RB with 50 RB with 25 RB with 50 RB with
SCC2=9720 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=5035 50 RB with 50 RB with 25 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=12 SCC1=5 SCC1=5095 50 RB with 50 RB with 25RB with 50 RB with
_19A_20AD
CA_66A-12A-30A 66 SCC2=30 10 SCC2=10 66786 SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=5155 50 RB with 50 RB with 25RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=667348 100R8 100R8 100RB 1 25 RB with
66536 SCC2=5035 with with with RBstart=0
. RBstart=0 RBstart=0 RBstart=0
o S0C1=66 $CC1=20 SCC1=66984° 100 R8 100RB 100RB 1 5 Re with
CA_66C-12A° 66 SCC2=12 20 SCC255 66786 SCC2=5095 with with with RBstart=0
- - a RBstart=0 RBstart=0 RBstart=0 -
SCC1=67234 100. RB 100. RB 100. RB 25RB with
67036 SCC2-5155 with with with RBstart=0
: RBstart=0 RBstart=0 RBstart=0 a
66486 SCC1=5035 50 RB with 50 RB with 25 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=5095 50 RB with 50 RB with 25RB with 50 RB with
SCC1=12 SCC1=5 SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA_66A-12A-66A5 66 _ 10 _
SCC2=66 SCC2=10 66786 SCC1=5095 50 RB with 50 RB with 25 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=5155 50 RB with 50 RB with 25 RB with 50 RB with
SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=55290 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66786 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC1=13 SCC1=10 SCC2=55990 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA_66A-13A-48A2 66 8 10 i SCC1=5230
SCC2=48 SCC2=10 67086 | Scozcssgg®d | 0 RBwM 50 RB with 50 RB with 50 RB with
- RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=56690 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=667348 100R8 100R8 100RB 1 50 Rg with
66536 SCC225230 with with with RBstart=0
. RBstart=0 RBstart=0 RBstart=0
. SCC1=66 SCC1=20 SCC1=66984° 100R8 100R8 100RB | 59 RB with
CA_B6C-13A> 6 SCC2=13 20| scca=to | %78 | sccoms230 wih v o RBstart=0
- - . RBstart=0 RBstart=0 RBstart=0
SCC1=67234 100. RB 100. RB 100. RB 50 RB with
67036 SCC225230 with with with RBstart=0
- RBstart=0 RBstart=0 RBstart=0 star=
66486 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
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Carrier Aggregation Comg t cr fers (SCC1/ BW SCC BWs PCC SCC Channel PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
Combination CarriBer (:CC) g(r:rg)ssands (MHz) (MHz) Channel annels Allocation Allocation Allocation Allocation
an
66 10 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
CA_66A-13A-66A° 8CC1=13 SCC1=10 66786 | goco-g64s5 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC2=66 SCC2=10
67086 SCC1=5230 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=9720 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=29 SCC1=10 SCC1=9720 50 RB with 50 RB with 50 RB with 50 RB with
90A_2NAD
CA_B6A-29A-30A 66 SCC2=30 10 SCC2=10 66786 SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=9720 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=9820 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=667348 100R8 100R8 100RB 1 50 RB with
66536 SCC2=9720 with with with RBstart=0
. RBstart=0 RBstart=0 RBstart=0
- - - 9 100 RB 100 RB 100 RB )
CA_66C-29A%7 66 zgg;_gg 20 :gg;_fg 66786 Sggéﬁgg% with with with 53; ?avr\ﬂg
- - A RBstart=0 RBstart=0 RBstart=0 -
SCC1=67234 100R8 100R8 100RE | 50 RB with
67036 SCC2=9720 with with with RBstart=0
. RBstart=0 RBstart=0 RBstart=0
66486 SCC1=9720 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=9720 50 RB with 50 RB with 50 RB with 50 RB with
SCC1=29 SCC1=10 SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA_66A-29A-66A° 66 _ 10 _
SCC2=66 SCC2=10 66785 SCC1=9720 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=9720 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=66734° 100 R8 100 R8 100RB 1 50 Ra with
66536 SCC2-9820 with with with RBstart=0
. RBstart=0 RBstart=0 RBstart=0
- - - 9 100 RB 100 RB 100 RB )
CA_66C-30A%7 66 igglgg 20 228;_?8 66786 sggé 2?2223 with with with e
- - . RBstart=0 RBstart=0 RBstart=0
SCC1=67234 100. RB 100. RB 100. RB 50 RB with
67036 SCC229820 with with with RBstart=0
. RBstart=0 RBstart=0 RBstart=0
66486 SCC1=9820 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=67286 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=9820 50 RB with 50 RB with 50 RB with 50 RB with
SCC1=30 SCC1=10 SCC2=67086° RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA_66A-30A-66A5 66 _ 10 _
SCC2=66 SCC2=10 66786 SCC1=9820 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66486 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=9820 50 RB with 50 RB with 50 RB with 50 RB with
SCC2=66786 RBstart=0 RBstart=0 RBstart=0 RBstart=0
_ 100 RB 100 RB 100 RB 100 RB
66536 SS g CC 21__66 : 97 : 249 with with with with RBstart=0
CA 66D 66 SCC1=66 " SCC1=20 h RBstart=0 RBstart=0 RBstart=0
- SCC2=66 SCC2=20 SCC1= 668382 100 RB 100 RB 100 RB 100 RB
67036 SCC2=67234 with with with with RBstart=0
RBstart=0 RBstart=0 RBstart=0
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Primary Secondary
Carrier Aggregation Com t cr mp SC(;1 | BPVSC SCC BWs PCC SCC Ch I PCC UL RB PCCDLRB SCC1DLRB SCC2DLRB
Combination Carrier (PCC) artiers( (MHz) Channel annels Allocation Allocation Allocation Allocation
Band SCC2) Bands (MHz)
CA_66C-66A7 66 SCC1=66 20 SCC1=20 (67036 SCC1=67234 100 RB 100 RB 100 RB 50 RB with
SCC2=66 SCC2=10 SCC2=66486 | with RBstart=0 | with RBstart=0 | with RBstart=0 | RBstart=0
CA_66A-66C7 66 SCC1=66 10 SCC1=20 (66486 SCC1=67036 50 RB with 50 RB with 100 RB 100 RB
SCC2=66 SCC2=20 SCC2=67234 RBstart=0 RBstart=0 with RBstart=0 | with RBstart=0

Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna extended, fold or portrait slide open, but depends on form factor).

Note 2: This combination creates harmonic, intermodulation, or self-desense interference to one or both of the SCC's. The power level of the SCC's shall be adjusted as needed to maintain the LTE
carrier aggregation connection and error free operation on the SCC's.

Note 3: An additional set of channel conditions was added for CA_2A-2A-x to address the case where Wgap is <= 10 (per Table 7.3.1A-3 of 3GPP TS 36.101 [14]).
Note 4: TIS testing is not required for the PCC on channel 800, nor the SCC2 when the PCC is on channel 800. TIS testing is only required for the SCC1 on channel 650.

Note 5: If the device supports both CA_4A-xA-yA and CA_66A-xA-yA (where x and y are the band numbers of the SCC's), then testing is only required in CA_66A-xA-yA. Similarly, if the device supports
both CA_xA-4A-yA and CA_xA-66A-yA (where x is the band number of the PCC and y is the band number of the other SCC), then testing is only required in CA_xA-66A-yA; and if the device supports
both CA_xA-yA-4A and CA_xA-yA-66A (where x is the band number of the PCC and y is the band number of the other SCC), then testing is only required in CA_xA-yA-66A.

Note 6: Except for CA_2A-2A-66A and CA_5A-5A-66A, when there is a Band 66 SCC on channel 67086, TIS testing is only required on the Band 66 SCC on channel 67086 (TIS testing is not required
on the PCC or the other SCC). For CA_2A-2A-66A and CA_5A-5A-66A, TIS testing is required for the PCC and both SCC's.

Note 7: Since all Band 66-capable devices are required to support both CA_66B and CA_66C per 3GPP TS 36.101, testing of xA-66B and 66B-xA combinations is not required.

Note 8: TIS testing on this SCC is not required when the antenna configuration remains the same when the PCC changes to the mid channel.

Note 9: TIS testing on this SCC is not required when the antenna configuration remains the same when the PCC changes to the high channel.

Note 10: An additional set of channel conditions was added for CA_5A-5A-x to address the case where receiver sensitivity relaxation is allowed per Table 7.3.1A-3 of 3GPP TS 36.101 [14].

Note 11: TIS testing is not required for the PCC on channel 2425 when the SCC1 is on channel 2625. TIS testing is only required for the SCC1 on channel 2625 and the SCC2 on channel 67286.
Note 12: TIS testing on this SCC is not required when the antenna configuration remains the same when the PCC changes to the low channel.

Note 13: TIS testing is not required on the PCC and SCC1. TIS testing is only required on the Band 48 SCC2 on channel 55290.

4.4 LTE LAA Downlink Carrier Aggregation (Single Licensed Uplink Carrier)
4.4.1 Receiver Sensitivity Test Settings

This procedure only applies to LAA downlink carrier aggregation with a single licensed uplink carrier on
the PCC. This procedure measures TIS for Band 46 in LAA downlink carrier aggregation combinations
with 2 components carriers (i.e. one licensed PCC with one Band 46 un-licensed SCC) and 3 component
carriers (i.e. one licensed PCC with one licensed SCC and one Band 46 un-licensed SCC). Therefore,
LAA CA testing as described in this section provides an assessment of radiated sensitivity on the Band
46 CC with the DUT operating in the LAA CA mode. An LAA CA mode is defined as a specific
combination of licensed and Band 46 un-licensed bands assigned to the PCC and SCCs used in carrier
aggregation. The LAA CA test methodology described in this section is not intended to provide a
measurement of the DUT's aggregate throughput during LAA CA operation.

This procedure assumes the following:
e The tuning of the Band 46 antenna does not change between different LAA CA modes.

e The measurement of TRP and TIS on licensed carrier(s) within an LAA CA mode can be
covered by standalone testing (one licensed carrier) and CA testing (two or more licensed
carriers). That is, antenna tuning of the licensed carriers is independent of the antenna
tuning for Band 46.

LAA CA sensitivity measurements on Band 46 shall be performed using data throughput on only the Band
46 CC as the measurement metric. The DUT's LAA CA Band 46 receiver sensitivity corresponds to the
minimum downlink signal power required to provide a data throughput rate greater than or equal to 95%
of the maximum throughput of the reference measurement channel on the tested Band 46 CC. Refer to
Section 2 in CTIA 01.71 [6] for set-upillustrations.

91 © 2001 - 2022 CTIA Certification. All Rights Reserved. CTl A

Certification”




CTIA 01.50, Version 5.0.0

To remain consistent with 3GPP core specifications, the LTE communication tester and DUT shall be
configured per 3GPP TS 36.521-1 [12], section 7.3A.3 (Reference Sensitivity Level for CA (inter-band DL
CA without UL CA). In each case, the defaults specified in 3GPP TS 36.521-1 [12] and 3GPP TS 36.508
[13] shall be used as applicable.

For a given downlink RF power level, throughput shall be measured using the test procedure in section
7.3 of 3GPP TS 36.521-1 [12] using the downlink and uplink reference measurement channels defined in
Annexes A.2.2, A.2.3, and A.3.2 of 3GPP TS 36.521-1 [12]. For LTE Band 13, the settings in Table 4.1.2-2
shall take precedence over the settings in Annexes A.2.2, A.2.3, and A.3.2 of 3GPP TS 36.521-1 [12].

The LTE communication tester shall send continuous uplink power control “up” commands to the DUT to
ensure the DUT's transmitter is operating at maximum output power during the sensitivity searches of the
the Band 46 SCC. As the 3GPP reference does not make any mention of p-Max, nor is p-Max included in
the default message content defined in 3GPP TS 36.508 [13], p-Max shall not be signaled during attach
procedures or during measurements.

When testing the Band 46 SCC, the PCC is used only to provide control of the DUT, and therefore a
calibrated downlink power level for the PCC to the DUT is not required. Labs may assign any desired
antenna to provide support for the untested PCC so long as the selected antenna does not interfere with
the tested Band 46 SCC measurements. Labs are encouraged to confirm that the eNodeB's PCC output
power and antenna placement is sufficient to maintain a reliable radio link to the DUT in advance of
beginning the execution of a LAA CA TIS test on the Band 46 SCC. The DL of the untested CC(s) should
be configured to not impair the tested Band 46 SCC.

The downlink power step size of the Band 46 SCC under test shall be no more than 0.5 dB when the RF
power level is near the LTE sensitivity level. The minimum RF power level resulting in a data throughput
rate greater than or equal to 95% of the maximum throughput of the reference measurement channel
shall be recorded as the downlink power level corresponding to the 95% throughput percentage (the data
throughput rate is as defined in section 7.3A.3 of 3GPP TS 36.521-1 [12] as applicable). Care must be
taken to ensure that the duration of the throughput measurement is sufficient to achieve statistical
significance according to Annex G.2 of 3GPP TS 36.521-1 [12]. The downlink signal level for each DUT test
condition shall be recorded for integration pursuant to CTIA 01.20 [1] to give a single figure of merit
referred to as Total Isotropic Sensitivity (TIS).

Band 46 TIS shall be fully measured as described above and calculated pursuant to CTIA 01.20 [1] for one
supported LAA CA combination with 2 CC's from Table 4.4.1-1 per CTIA 01.01 [15]. For all other LAA CA
combinations in Table 4.4.1-1 and Table 4.4.1-2._that require testing, Band 46 EIS performance shall be
evaluated using the LAA Un-Licensed Degradation (LUD) test as described in Section 4.3 of CTIA 01.20

[1].
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Table 4.4.1-1 LTE LAA Carrier Aggregation Mode (2 Total Downlink Carriers with 1 Licensed Carrier, 1 Uplink Carrier) TIS Measurements Table for

the Primary Mechanical Mode

Carrier Primary Secondary
| S SRR eea g go | me rwwm | wam | s
Band Band
CA_4A-46A2 4 46 10 20 2175 50665 53;?3:‘{22 52;?;;22 1%’852:2‘5‘
5230 46890 EBF;Bar“t’:'tg 52;?;\{22 1(§)Br:taa r\ﬂtg
230 | s | peltll | Rewato | Resero
s | e | oot | e | Resarto
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Carrier Primary Secondary
Agregatin | GIERCD) | GomerSce) | | | (MW | Chamel | Chamel | Alogaion | Alocaton | Alocaon
Band Band
o | @ e o ow | e | e | SENGRE WD
wo | e | WEW | UE |
s 0w e s ae | SRR GER DN
a0 | s | ool | oo | Rosed

Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna extended, fold or portrait slide open, but depends on form

factor).

Note 2: If the device supports both CA_4A-46A and CA_66A-46A, then testing is only required in CA_66A-46A.
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Table 4.4.1-2 LTE LAA Carrier Aggregation Mode (3 Total Downlink Carriers with 2 Licensed Carriers, 1 Uplink Carrier) TIS Measurements Table

for the Primary Mechanical Mode'

Primary Secondary
Compo Component
Carrier Aggregation nent Carriers PCC BW SCC BWs PCC SCC Channel PCC ULRB PCC DL RB SCC1DLRB SCC2DLRB
Combination Carrier (scc1/ (MHz) (MHz) Channel CS Allocation Allocation Allocation Allocation
(PCC) SCC2)
Band Bands
650 SCC1=2000 50 RB with 50 RB with 50 RB with 103[;]8
SCC2=46890 RBstart=0 RBstart=0 RBstart=0 RBstart=0
A AdABA? , | scci= o | seer=to 000 SCCI=2TS | sorgwith | 50RBwih | 50RBuwih 10088
- SCC2=46 SCC2=20 SCC2:=50665 RBstart=0 RBstart=0 RBstart=0 _
RBstart=0
1150 SCC1=2350 50 RB with 50 RB with 50 RB with 103\/::18
SCC2=54440 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=2450 50 RB with 50 RB with 50 RB with 103\/;8
SCC2=46890 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA 2A-5A46A 9 SCC1=5 10 SCC1=10 900 SCC1=2525 50 RB with 50 RB with 50 RB with 103\/;8
- SCC2=46 SCC2=20 SCC2=50665 RBstart=0 RBstart=0 RBstart=0 _
RBstart=0
1150 SCC1=2600 50 RB with 50 RB with 50 RB with 10%;8
SCC2=54440 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=5035 50 RB with 50 RB with 25 RB with 10%;8
SCC2=46890 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA JA2ALEA , | scci=r2 o | scc1=s 000 SCC1=50% | soRpwih | 50RBwih | 25RBwih 10086
- SCC2=46 SCC2=20 SCC2=50665 RBstart=0 RBstart=0 RBstart=0 _
RBstart=0
1150 SCC1=5155 50 RB with 50 RB with 25 RB with 103\/;8
SCC2=54440 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=5230 50 RB with 50 RB with 50 RB with 103\/;8
SCC2=46890 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA 2A-13A46A 9 SCC1=13 10 SCC1=10 900 SCC1=5230 50 RB with 50 RB with 50 RB with 103\/;8
- SCC2=46 SCC2=20 SCC2=50665 RBstart=0 RBstart=0 RBstart=0 _
RBstart=0
1150 SCC1=5230 50 RB with 50 RB with 50 RB with 103;8
SCC2=54440 RBstart=0 RBstart=0 RBstart=0 RBstart=0
650 SCC1=9720 50 RB with 50 RB with 50 RB with 103\/;]8
SCC2=46890 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA 2A-20A46A 9 SCC1=29 10 SCC1=10 900 SCC1=9720 50 RB with 50 RB with 50 RB with 10&';8
- SCC2=46 SCC2=20 SCC2=50665 RBstart=0 RBstart=0 RBstart=0 _
RBstart=0
1150 SCC1=9720 50 RB with 50 RB with 50 RB with 103;8
SCC2:=54440 RBstart=0 RBstart=0 RBstart=0 RBstart=0
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Primary gecondar)/t
omponen
Carrier Aggregation iy Caiers | PCCBW | SCCEBWs PCC SCC Channel PCC UL RB PCCDLRB | SCC1DLRB | SCC2DLRB
Combination ?;g:;; (Ssgg;)/ (MHz) (MHz) Channel CS Allocation Allocation Allocation Allocation
Band Bands
650 SCC1=66436 50 RB with 50 RB with 50 RB with 10€vi?hB
RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=66 SCC1=10 SCC2=46890
N 2
CA_2A-66A-46A 2 Seco-46 10 SC0O2=20
900 SCC1=66786 50 RB with 50 RB with 50 RB with 103/;?
SCC2=50665 | RBstart=0 RBstart=0 RBstart=0 RBstart=0
1150 SCC1=67286 50 RB with 50 RB with 50 RB with 108‘/;8
SCC2=54440 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2000 SCC1=2450 50 RB with 50 RB with 50 RB with mai?hB
SCC2=46890 RBstart=0 RBstart=0 RBstart=0 RBstart=0
oA AAEALBAL . | scciss o | secr=to y17s SCC1=2525 | somBwith | 50RBwith | 50RBwih 1088
- SCC2=46 SCC2=20 SCC2:=50665 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2350 SCC1=2600 50 RB with 50 RB with 50 RB with 103\/;8
SCC2=54440 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2000 SCC1=5035 50 RB with 50 RB with 25 RB with 108\/;8
SCC2=46890 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA AA-12A4BA2 4 SCC1=12 10 SCC1=5 2175 SCC1=5095 50 RB with 50 RB with 25 RB with 103\/;8
- SCC2=46 SCC2=20 SCC2=50665 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2350 SCC1=5155 50 RB with 50 RB with 25 RB with 103;8
SCC2=54440 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2000 SCC1=5230 50 RB with 50 RB with 50 RB with 103;8
SCC2=46890 RBstart=0 RBstart=0 RBstart=0 RBstart=0
A . | scctt o | Scct=to p1s SCCT=230 | soRgwitr | 50RBwih | 50RBwih 10086
- SCC2=46 SCC2=20 SCC2:=50665 RBstart=0 RBstart=0 RBstart=0 RBstart=0
2350 SS é: g 21_=55424?:100 50 RB with 50 RB with 50 RB with 103\/;8
; RBstart=0 RBstart=0 RBstart=0 _
RBstart=0
2450 SCC1=5035 25 RB with 50 RB with 25 RB with 103;8
SCC2=46890 RBstart=25 RBstart=0 RBstart=0 RBstart=0
CA 5A-12A-46A 5 SCC1=12 10 SCC1=5 2505 SCC1=5095 25 RB with 50 RB with 25 RB with 103;8
- SCC2=46 SCC2=20 SCC2=50665 RBstart=25 RBstart=0 RBstart=0 -
RBstart=0
2600 SCC1=5155 25 RB with 50 RB with 25 RB with 108\/;]8
SCC2=54440 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=5035 25 RB with 50 RB with 25 RB with 108\/;]8
RBstart=25 RBstart=0 RBstart=0 RBstart=0
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Primary gecondar)/t
o] n
Carrier Aggregation Coon’ Caers | PCCBW | SCCBWs PCC SCC Channel PCC UL RB PCCDLRB | SCC1DLRB | SCC2DLRB
Combination ?Sgice)' (Ssgg;)/ (MHz) (MHz) Channel CS Allocation Allocation Allocation Allocation
Band Bands
_ _ SCC2=46890
CA_30A-12A-46A 30 Seet :12 10 SCC1_'5
SCC2=46 SCC2=20 SCC1=5095 . . . 100 RB
9820 25 RB with 50 RB with 25 RB with with
SCC2=50665 RBstart=25 RBstart=0 RBstart=0 RBstart=0
9820 SCC1=5155 25 RB with 50 RB with 25 RB with msvi':]B
SCC2=54440 RBstart=25 RBstart=0 RBstart=0 RBstart=0
SCC1=39948 100 RB 100 RB 100 RB 100 RB
39750 with with with with
SCC2=46890 | RBstart=0 RBstart=0 RBstart=0 RBstart=0
_ _ SCC1=40422 100 RB 100 RB 100 RB 100 RB
CA_41C-46A 41 ggg;i; 20 ggggg 40620 with with with with
SCC2=50665 | RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC1=41292 100 RB 100 RB 100 RB 100 RB
41490 with with with with
SCC2=54440 | RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=2450 50 RB with 50 RB with 50 RB with 10%}8
SCC2=46890 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA 66ABA4BA2 66 SCC1=5 10 SCC1=10 66786 SCC1=2525 50 RB with 50 RB with 50 RB with 10%}8
- SCC2=46 SCC2=20 SCC2=50665 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67086 SCC1=2600 50 RB with 50 RB with 50 RB with 103;8
SCC2=54440 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66486 SCC1=5035 50 RB with 50 RB with 25 RB with 103;8
SCC2=46890 RBstart=0 RBstart=0 RBstart=0 RBstart=0
. GAAADA G2 o | Scci=t2 o | sccis 6578 SCCT=0% | soRgwith | 50RBwih | 25RBwih 10086
- SCC2=46 SCC2=20 SCC2=50665 RBstart=0 RBstart=0 RBstart=0 _
RBstart=0
67086 SCC1=5155 50 RB with 50 RB with 25 RB with 103\/;8
SCC2=54440 RBstart=0 RBstart=0 RBstart=0 RBstart=0
66485 SCC1=5230 50 RB with 50 RB with 50 RB with 103\/;8
SCC2=46890 RBstart=0 RBstart=0 RBstart=0 RBstart=0
CA 66A-13AGA2 66 SCC1=13 10 SCC1=10 66786 SCC1=5230 50 RB with 50 RB with 50 RB with 103;3
- SCC2=46 SCC2=20 SCC2=50665 RBstart=0 RBstart=0 RBstart=0 RBstart=0
67085 SCC1=5230 50 RB with 50 RB with 50 RB with 103;8
SCC2:=54440 RBstart=0 RBstart=0 RBstart=0 RBstart=0
664865 SCC1=67286 | 54 Rg with 50 RB with 50 RB with 103;8
SCC2=46890 RBstart=0 RBstart=0 RBstart=0 RBstart=0
A GOAGEALEA o | Scci=es o | scci=o 65785 SCCT=66486 | sorpwith | 50RBwith | 50RBwith 10086
- SCC2=46 SCC2=20 SCC2:=50665 RBstart=0 RBstart=0 RBstart=0 RBstart=0
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Primary Secondary
Component
Carrier Aggregation s Carriers PCC BW SCC BWs PCC SCC Channel PCC UL RB PCC DL RB SCCIDLRB | SCC2DLRB
Combination ?;gar (Ssgg;)l (MHz) (MHz) Channel CS Allocation Allocation Allocation Allocation
Band Bands
67086 SCC1=66786 50 RB with 50 RB with 50 RB with 103;8
RBstart=0 RBstart=0 RBstart=0 RBstart=0
SCC2=54440

Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna extended, fold or portrait slide open, but depends on form

factor).

Note 2: If the device supports both CA_4A-xA-46A and CA_66A-xA-46A (where x is the band number of a licensed band SCC), then testing is only required in CA_66A-xA-46A. Similarly, if the device
supports both CA_xA-4A-46A and CA_xA-66A-46A (where x is the band number of the licensed PCC), then testing is only required in CA_xA-66A-46A.

4.5 LTE Category M1

45.1 Transmit Power Test Settings

The measurement site and DUT shall be configured as specified in CTIA 01.71 [6]. The power radiated by
the DUT shall be measured using a calibrated and accurate RF measuring instrument (e.g., a spectrum
analyzer, or measurement receiver, or power meter). See Section 3 of CTIA 01.73 [5] for power
measurement considerations.

The LTE communication tester and DUT shall be configured per 3GPP TS 36.521-1 [12], Section 6.2.2EA
(UE Maximum Output Power for UE Category M1) using the default settings specified in 3GPP TS
36.521-1 [12] and 3GPP TS 36.508 [13] as applicable and using the uplink reference measurement
channels defined in Tables A.2.2.2.1-1b and A.2.3.2.1-1b of 3GPP TS 36.521-1 [12] and Table 4.5.1-1. The
test procedure in section 6.2.2EA of 3GPP TS 36.521-1 [12] shall be used to measure the UE output
power.

Tests shall be carried out for different frequency pairs (FDD, HD-FDD; UL -uplink /DL -downlink) or

frequencies (TDD) and RB allocations across the bands supported by the DUT, as defined in
Table 4.5.1-1.

Table 4.5.1-1 LTE Category M1 TRP Measurements Table for the Primary Mechanical Mode'

Power Class 3 Power Class 5
Channel DL RB
Band Bandwidth Channel Frequenc Freduenc Allocation
(MHz) (‘,‘WHZ) v UL RB Allocation (CIIVIHz) y UL RB Allocation
10 18650 1851.04 4 RB with RBstart=1 1851.13 5 RB with RBstart=1 N/A3
2
10 18900 1880.36 4 RB with RBstart=25 1880.45 5 RB with RBstart=25 N/A3
10 19150 1908.96 4 RB with RBstart=45 1908.87 5 RB with RBstart=44 N/A3
10 20000 1711.04 4 RB with RBstart=1 1711.13 5 RB with RBstart=1 N/A3
4 10 20175 1732.86 4 RB with RBstart=25 1732.95 5 RB with RBstart=25 N/AS
10 20350 1753.96 4 RB with RBstart=45 1753.87 5 RB with RBstart=44 N/AS
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Channel Power Class 3 Power Class 5 DL RB

pend P | ™| Freguency UL RB Allocation gy UL RB Allocation Allocation

(MHz) (MHz)

10 20450 825.04 4 RB with RBstart=1 825.13 5 RB with RBstart=1 N/A3
5 10 20525 836.86 4 RB with RBstart=25 836.95 5 RB with RBstart=25 N/A3
10 20600 847.96 4 RB with RBstart=45 847.87 5 RB with RBstart=44 N/A3
20 20850 2501.9 6 RB with RBstart=2 2501.9 6 RB with RBstart=2 N/A3
7 20 21100 2535.54 6 RB with RBstart=50 2535.54 6 RB with RBstart=50 N/A3
20 21350 2568.1 6 RB with RBstart=92 2568.1 6 RB with RBstart=92 N/A3
5 23035 699.34 1 RB with RBstart=0 699.52 3 RB with RBstart=0 N/A3
12 5 23095 707.68 1 RB with RBstart=13 707.86 3 RB with RBstart=13 N/A3
5 23155 715.66 1 RB with RBstart=24 715.48 3 RB with RBstart=22 N/A3
10 23230 778.04 4 RB with RBstart=1 778.13 5 RB with RBstart=1 N/A3
13 10 23230 782.36 4 RB with RBstart=25 782.45 5 RB with RBstart=25 N/A3
10 23230 785.96 4 RB with RBstart=45 785.87 5 RB with RBstart=44 N/A3
5 26715 814.34 1 RB with RBstart=0 814.52 3 RB with RBstart=0 N/A3
267 5 26865 831.68 1 RB with RBstart=13 831.86 3 RB with RBstart=13 N/A3
5 27015 848.66 1 RB with RBstart=24 848.48 3 RB with RBstart=22 N/A3
20 39750 2497.9 6 RB with RBstart=2 2497.9 6 RB with RBstart=2 N/A3
41 20 40620 2593.54 6 RB with RBstart=50 2593.54 6 RB with RBstart=50 N/A3
20 41490 2688.1 6 RB with RBstart=92 2688.1 6 RB with RBstart=92 N/A3
10 133172 664.04 4 RB with RBstart=1 664.13 5 RB with RBstart=1 N/A3
A 10 133297 680.86 4 RB with RBstart=25 680.95 5 RB with RBstart=25 N/A3
10 133422 696.96 4 RB with RBstart=45 696.87 5 RB with RBstart=44 N/A3

Note 2: If the device supports Band 26 and Band 5, then testing is only required to be completed in Band 26.
Note 3: As per 3GPP TS 36.521-1 [12], Section 6.2.2EA (UE Maximum Output Power for UE Category M1).

Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna extended, fold or portrait
slide open, but depends on form factor).
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4.5.2 Receiver Sensitivity Test Settings

Receiver sensitivity measurements shall be performed using data throughput as the measurement metric.
The DUT's receiver sensitivity corresponds to the minimum downlink signal power required to provide a
data throughput rate greater than or equal to 95% of the maximum throughput of the reference
measurement channel. Refer to Section 2 in CTIA 01.71 [6] for set-up illustrations.

The LTE communication tester and DUT shall be configured per section 7.3EA (Reference Sensitivity
Level for UE Category M1) of 3GPP TS 36.521-1 [12] using the defaults specified in 3GPP TS 36.521-1
[12] and 3GPP TS 36.508 [13] as applicable. For a given downlink RF power level, throughput shall be
measured using the test procedure in section 7.3EA of 3GPP TS 36.521-1 [12] using the downlink and
uplink reference measurement channels defined in Tables A.2.2.1.1-1b, A.2.3.1.1-1b, A.3.2-1b, and A.3.2-
2b of 3GPP TS 36.521-1 [12] and Table 4.1.2-2.

For the mid channel and high channel test points, the communication tester shall send two-sided dynamic
OCNG Pattern OP.2 FDD/TDD for the DL signal as described in Annex A.5.1.2/A.5.2.2 of 3GPP TS
36.521-1 [12]. For the low channel test points for bands with a 10 MHz and 20 MHz macro channel
bandwidth, the communication tester shall send two-sided dynamic OCNG Pattern OP.2 FDD/TDD for the
DL signal as described in Annex A.5.1.2/A.5.2.2 of 3GPP TS 36.521-1 [12].

For the low channel test points for bands with a 5 MHz macro channel bandwidth, the communication
tester shall send one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL signal as described in
Annex A.5.1.1/A.5.2.1 of 3GPP TS 36.521-1 [12].

The LTE communication tester shall send continuous uplink power control “up” commands to the DUT to
ensure the DUT's transmitter is at maximum output power during the sensitivity searches. The downlink
power step size shall be no more than 0.5 dB when the RF power level is near the LTE sensitivity level.
The minimum RF power level resulting in a data throughput rate greater than or equal to 95% of the
maximum throughput of the reference measurement channel shall be recorded as the downlink power
level corresponding to the 95% throughput percentage (the data throughput rate is as defined in section
7.3EA of 3GPP TS 36.521-1 [12]). As OCNG is used to fill the entire channel bandwidth with the same
PSD at the minimum RF power level resulting in a data throughput rate greater than or equal to 95% of
the maximum throughput of the reference measurement, C-TIS for LTE Category M1 shall be calculated
based on the 6 RBs that compose the LTE Category M1 narrowband index. This is equivalent to the
definition of REFSENS in 3GPP TS 36.521-1 [12] section 7.3EA.5. Care must be taken to ensure that the
duration of the throughput measurement is sufficient to achieve statistical significance according to Annex
G.20f 3GPP TS 36.521-1 [12]. The downlink signal level for each DUT test condition shall be recorded for
integration pursuant to CTIA 01.20 [1] or CTIA 01.21 [2] to give a single figure of merit referred to as
Combined Total Isotropic Sensitivity (C-TIS).

C-TIS shall be fully measured as described above and calculated pursuant to CTIA 01.20 [1] or CTIA
01.21 [2]. C-TIS measurements shall be carried out for different frequency pairs (FDD, HD-FDD; UL -
uplink /DL-downlink) or frequencies (TDD) and RB allocations across the bands supported by the DUT, as
defined in Table 4.5.2-1. TIS results shall be based on total downlink channel power within the
narrowband index (6 RBs) and shall be reported as dBm/1080kHz.
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Table 4.5.2-1 LTE Category M1 TIS Measurements Table for the Primary Mechanical Mode !

Channel Frequency (MHz)
Band Bandwidth (MHz) Channel [ce'a‘ltﬁ)",f’;ti'g';ﬂRB UL RB Allocation DL RB Allocation
10 650 1931.04 6 RB with RBstart=43 4 RB with RBstart=1
2 10 900 1961.44 6 RB with RBstart=43 4 RB with RBstart=31
10 1150 1988.6 6 RB with RBstart=43 4 RB with RBstart=43
10 2000 2111.04 6 RB with RBstart=43 4 RB with RBstart=1
4 10 2175 2133.94 6 RB with RBstart=43 4 RB with RBstart=31
10 2350 2153.6 6 RB with RBstart=43 4 RB with RBstart=43
10 2450 870.04 6 RB with RBstart=43 4 RB with RBstart=1
52 10 2525 882.94 6 RB with RBstart=43 4 RB with RBstart=31
10 2600 892.6 6 RB with RBstart=43 4 RB with RBstart=43
20 2850 2621.72 6 RB with RBstart=92 4 RB with RBstart=2
7 20 3100 2656.44 6 RB with RBstart=92 4 RB with RBstart=56
20 3350 2687.92 6 RB with RBstart=92 4 RB with RBstart=92
5 5035 729.61 6 RB with RBstart=19 4 RB with RBstart=0
12 5 5095 739.03 6 RB with RBstart=19 4 RB with RBstart=19
5 5155 745.03 6 RB with RBstart=19 4 RB with RBstart=19
10 5230 747.04 6 RB with RBstart=1 4 RB with RBstart=1
13 10 5230 752.44 6 RB with RBstart=1 4 RB with RBstart=31
10 5230 754.6 6 RB with RBstart=1 4 RB with RBstart=43
5 8715 859.61 6 RB with RBstart=19 4 RB with RBstart=0
262 5 8865 878.03 6 RB with RBstart=19 4 RB with RBstart=19
5 9015 893.03 6 RB with RBstart=19 4 RB with RBstart=19
20 39750 2497.72 6 RB with RBstart=92 4 RB with RBstart=2
41 20 40620 2594.44 6 RB with RBstart=92 4 RB with RBstart=56
20 41490 2687.92 6 RB with RBstart=92 4 RB with RBstart=92
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Channel Frequency (MHz)
Band Bandwidth (MHz) Channel [°e2|t|f)’c°afﬁ?)';1]RB UL RB Allocation DL RB Allocation
10 68636 618.04 6 RB with RBstart=43 4 RB with RBstart=1
71 10 68761 635.94 6 RB with RBstart=43 4 RB with RBstart=31
10 68886 650.6 6 RB with RBstart=43 4 RB with RBstart=43

Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna extended,

fold or portrait slide open, but depends on form factor).
Note 2: If the device supports Band 26 and Band 5, then testing is only required to be completed in Band 26.

4.6

46.1

LTE Category NB1 (NB-IoT)

Transmit Power Test Settings

The measurement site and DUT shall be configured as specified in CTIA 01.71 [6]. The power radiated by
the DUT shall be measured using a calibrated and accurate RF measuring instrument (e.g., a spectrum
analyzer, or measurement receiver, or power meter). See Section 3 of CTIA 01.73 [5] for power
measurement considerations.

The LTE communication tester and DUT shall be configured per 3GPP TS 36.521-1 [12], Section 6.2.2F
(UE Maximum Output Power for UE Category NB1) using the default settings specified in 3GPP TS
36.521-1 [12] and 3GPP TS 36.508 [13] as applicable and using the uplink reference measurement
channels defined in Annex A.2.4 of 3GPP TS 36.521-1 [12] and Table 4.6.1-1. The test procedure in
section 6.2.2F of 3GPP TS 36.521-1 [12] shall be used to measure the UE output power. TRP
measurements shall be executed using the Category NB1 Stand-Alone (SA) mode, using the test channel
configuration described in Table 4.6.1-1.

Note: as opposed to LTE, the frequency difference between the test channel (i.e., F;;) and the actual
center frequency for the subcarrier allocation is very small (<100kHz). Therefore, power measurements
shall be done on Fy;.

Table 4.6.1-1 LTE Category NB1 TRP Measurements Table for Stand-Alone (SA) Operation and NS_04 signalling Using 11/4 QPSK (15 kHz Sub-

Carrier Spacing) in the Primary Mechanical Mode'

Band Range NB1 UL EARFCN | UL Offset to NB1 |Frequency of NB1 Uplink Configuration Downlink Configuration
EARFCN UL EARFCN
Ny, My, Fy. (MHz) Modulation Nrones Modulation Subcarriers
22 Low 18602 0 1850.20 /4 QPSK 1@0 N/A3 N/A3
22 High 19198 0 1909.80 n/4 QPSK 1@n N/A3 N/A3
44 Low 19952 0 1710.20 n/4 QPSK 1@0 N/A® N/A®
44 High 20398 0 1754.80 n/4 QPSK 1@n N/A3 N/A3
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Band Range NB1 UL EARFCN | UL Offset to NB1 |Frequency of NB1 Uplink Configuration Downlink Configuration
EARFCN UL EARFCN
Ny My, Fy (MHz) Modulation Nrones Modulation Subcarriers
56 Low 20402 0 824.20 /4 QPSK 1@0 N/A3 N/AS
55 High 20648 0 848.80 /4 QPSK @11 N/AS N/AS
128 Low 23011 0 699.10 /4 QPSK 1@0 N/A3 N/A3
126 High 23178 0 715.80 /4 QPSK @11 N/AS N/AS
13 Low 23181 0 777.10 /4 QPSK 1@0 N/A3 N/A3
13 High 23278 0 786.80 /4 QPSK @1 N/AS N/A®
14 Low 23281 0 788.10 /4 QPSK 1@0 N/AS N/A®
14 High 23379 0 797.90 /4 QPSK @1 N/AS N/AS
252 Low 26042 0 1850.20 /4 QPSK 1@0 N/AS N/A®
252 High 26688 0 1914.80 /4 QPSK @1 N/AS N/A®
265 Low 26692 0 814.20 /4 QPSK 1@0 N/A3 N/A3
265 High 27038 0 848.80 /4 QPSK 1@ N/A3 N/A3
664 Low 131974 0 1710.20 n/4 QPSK 1@0 N/A® N/A®
664 High 132670 0 1779.80 n/4 QPSK @1 N/A® N/A®
71 Low 133124 0 663.20 /4 QPSK 1@0 N/AS N/AS
71 High 133470 0 697.80 n/4 QPSK @1 N/AS N/AS

Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna extended, fold or portrait slide open, but
depends on form factor).

Note 2: If the device supports Band 25 and Band 2, then testing is only required to be completed in Band 25.
Note 3: As per 3GPP TS 36.521-1 [12], Section 6.2.2F (UE Maximum Output Power for category NB1 and NB2).

Note 4: If the device supports Band 4 and Band 66, then testing is only required to be completed in Band 66.

Note 5: If the device supports Band 26 and Band 5, then testing is only required to be completed in Band 26.
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4.6.2 Receiver Sensitivity Test Settings

Category NB1 receiver sensitivity measurements shall be performed using data throughput as the
measurement metric. The DUT's receiver sensitivity corresponds to the minimum downlink signal power
required to provide a data throughput rate greater than or equal to 95% of the maximum throughput of the
reference measurement channel. Refer to Section 2 in CTIA 01.71 [6] for set-up illustrations.

The LTE communication tester and DUT shall be configured per 3GPP TS 36.521-1 [12], Section 7.3F.1
(Reference sensitivity level without repetitions for Category NB1) using the default settings specified in
3GPP TS 36.521-1 [12] and 3GPP TS 36.508 [13] as applicable. For a given downlink RF power level,
throughput shall be measured using the test procedure in section 7.3F of 3GPP TS 36.521-1 [12] using
the applicable downlink and uplink reference measurement channels defined in Annex A.3.2 and Annex
A.2.4 of 3GPP TS 36.521-1 [12] and Table 4.6.2-1.

The LTE communication tester shall send continuous uplink power control “up” commands to the DUT to
ensure the DUT's transmitter is at maximum output power during the sensitivity searches. The downlink
power step size shall be no more than 0.5 dB when the RF power level is near the LTE sensitivity level.
The minimum RF power level resulting in a data throughput rate greater than or equal to 95% of the
maximum throughput of the reference measurement channel shall be recorded as the downlink power
level corresponding to the 95% throughput percentage (the data throughput rate is as defined in section
7.3F of 3GPP TS 36.521-1 [12]). C-TIS shall be based on the minimum RF power level resulting in a data
throughput rate greater than or equal to 95% of the maximum throughput of the reference measurement.
Care must be taken to ensure that the duration of the throughput measurement is sufficient to achieve
statistical significance according to Annex G.2 of 3GPP TS 36.521-1 [12]. The downlink signal level for
each DUT test condition shall be recorded for integration pursuant to CTIA 01.20 [1] or CTIA 01.21 [2] to
give a single figure of merit referred to as Combined Total Isotropic Sensitivity (C-TIS).

C-TIS shall be fully measured as described above and calculated pursuant to CTIA 01.20 [1] or CTIA
01.21 [2]. C-TIS measurements shall be carried out for the frequency pairs defined in Table 4.6.2-1,
according to the bands supported by the DUT. C-TIS results shall be based on total channel power.

Table 4.6.2-1 LTE Category NB1 TIS/C-TIS Measurements Table for Stand-Alone (SA) Operation and NS_04 signalling Using QPSK (15 kHz Sub-

Carrier Spacing) in the Primary Mechanical Mode'

- e Lok NB1EARFCN | NB1 B EARRON Uplink Configuration Downlink Configuration
Now My, For (MHz) Modulation Noones Modulation Subcarriers
2 Low 602 05 1930.20 n/2 BPSK 1@0 QPSK 12
2 Mid 900 05 1960.00 n/2 BPSK 1@0 QPSK 12
22 High 1198 -0.5 1989.80 n/2 BPSK 1@0 QPSK 12
42 Low 1952 -0.5 2110.20 n/2 BPSK 1@0 QPSK 12
42 Mid 2175 -0.5 2132.50 n/2 BPSK 1@0 QPSK 12
42 High 2398 -0.5 2154.80 n/2 BPSK 1@0 QPSK 12
54 Low 2402 -0.5 869.20 n/2 BPSK 1@0 QPSK 12
54 Mid 2525 -0.5 881.50 n/2 BPSK 1@0 QPSK 12
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105

- e i NETEARFEN | NBT DL EARREN Uplink Configuration Downlink Configuration
Now My, Foy (MHz) Modulation Niones Modulation Subcarriers

54 High 2648 -0.5 893.80 n/2 BPSK 1@0 QPSK 12
125 Low 5011 -0.5 729.10 n/2 BPSK 1@0 QPSK 12
125 Mid 5095 -0.5 737.50 n/2 BPSK 1@0 QPSK 12
125 High 5178 -0.5 745.80 n/2 BPSK 1@0 QPSK 12
13 Low 5181 -0.5 746.10 n/2 BPSK 1@0 QPSK 12
13 Mid 5230 -0.5 751.00 n/2 BPSK 1@0 QPSK 12
13 High 5278 -0.5 755.80 n/2 BPSK 1@0 QPSK 12
14 Low 5281 -0.5 758.10 n/2 BPSK 1@0 QPSK 12
14 Mid 5330 -0.5 763.00 n/2 BPSK 1@0 QPSK 12
14 High 5379 -0.5 767.90 n/2 BPSK 1@0 QPSK 12
252 Low 8042 -0.5 1930.20 n/2 BPSK 1@0 QPSK 12
252 Mid 8365 -0.5 1962.50 n/2 BPSK 1@0 QPSK 12
252 High 8688 -0.5 1994.80 n/2 BPSK 1@0 QPSK 12
26 Low 8692 -0.5 859.20 n/2 BPSK 1@0 QPSK 12
26 Mid 8865 -0.5 876.50 n/2 BPSK 1@0 QPSK 12
26 High 9038 -0.5 893.80 n/2 BPSK 1@0 QPSK 12
66° Low 66438 -0.5 2110.20 n/2 BPSK 1@0 QPSK 12
66° Mid 66786 -0.5 2145.00 n/2 BPSK 1@0 QPSK 12
66° High 67134 -0.5 2179.80 n/2 BPSK 1@0 QPSK 12
71 Low 68588 -0.5 617.20 n/2 BPSK 1@0 QPSK 12
71 Mid 68761 -0.5 634.50 n/2 BPSK 1@0 QPSK 12
7 High 68934 05 65180 | /2 BPSK 1@0 QPSK 12

Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna extended, fold or

portrait slide open, but depends on form factor).
Note 2: If the device supports Band 25 and Band 2, then testing is only required to be completed in Band 25.
Note 3: If the device supports Band 4 and Band 66, then testing is only required to be completed in Band 66.
Note 4: If the device supports Band 26 and Band 5, then testing is only required to be completed in Band 26.
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Section 5 5G Technology

51 Frequency Range 1 (FR1)

5.1.1 NR FR1 Stand Alone (SA) Single Carrier

5.1.1.1 Transmit Power Test Settings

The measurement site and DUT shall be configured as specified in CTIA 01.71 [6]. The power radiated by
the DUT shall be measured using a calibrated and accurate RF measuring instrument (e.g., a spectrum
analyzer, or measurement receiver, or power meter). See Section 3 of CTIA 01.73 [5] for power
measurement considerations.

The NR communication tester and DUT shall be configured per 3GPP TS 38.521-1 [16], Section 6.2
(Transmitter Power) using the default settings specified in 3GPP TS 38.521-1 [16] and 3GPP TS 38.508-
1[17] as applicable. The test procedure in Section 6.2.1 (UE Maximum Output Power) of 3GPP TS
38.521-1 [16] shall be used to measure the UE output power.

Tests shall be carried out for different frequency pairs (FDD; UL -uplink /DL -downlink) or frequencies
(TDD) and RB allocations across the bands supported by the DUT, as defined in Table 5.1.1.1-1.

Table 5.1.1.1-1 NR FR1 SA TRP Measurements Table for the Primary Mechanical Mode

cC TX Frequency (MHz
3GPP Config. Identifier> | BW iﬁs NR UL Channel [cent?ar of JL( RB ) 2:? U"tRB Zl'f DLtBB
(MHz) (kHz) allocation] ocation ocation
n23 10 15 371000 1852.48 12@6 N/A*
376000 1880 12@20 N/A4
381000 1907.52 12@34 N/A4
n5% 10 15 165800 826.48 12@6 N/A4
167300 836.5 12@20 N/A*
168800 846.52 12@34 N/A*
n12 10 15 140800 701.48 12@6 N/A4
141500 707.5 12@20 N/A4
142200 713.52 12@34 N/A4
n14 10 15 158600 790.48 12@6 N/A*
158600 793 12@20 N/A*
158600 795.52 12@34 N/A4
n253 10 15 371000 1852.48 12@6 N/A4
376500 1882.5 12@20 N/A4
382000 1912.52 12@34 N/A*
n265 10 15 163800 816.48 12@6 N/A*
166300 831.5 12@20 N/A4
168800 846.52 12@34 N/A4
n30 10 15 462000 2307.48 12@6 N/A4
462000 2310 12@20 N/A*
462000 2312.52 12@34 N/A*
n41 20 30 501204 2499.9 9I@4 N/A4
518598 2592.99 9I@21 N/A4
535998 2686.11 I@38 N/A4
n48 20 30 637334 3553.89 9I@4 N/A*
641666 3624.99 9I@21 N/A*
646000 3696.12 9I@38 N/A4
n66 10 15 343000 1712.48 12@6 N/A4
349000 1745 12@20 N/A4
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cc TX Frequency (MHz
3GPP Config. Identifier? BW S NR UL Channel [cent?ar of l}/L( RB ! WO BB L R .
(kHz) . Allocation | Allocation
(MHz) allocation]
355000 1777.52 12@34 N/A*
n70 5 15 339500 1697.41 12@6 N/A*
341500 1707.41 12@6 N/A*
n71 10 15 133600 665.48 12@6 N/A*
136100 680.5 12@20 N/A*
138600 695.52 12@34 N/A*
n77 (Canada) 20 30 630668 3453.9 @4 N/A*
6336685 3505.02 I@21 N/A*
636668 3550.02 I@21 N/A*
6396687 3595.02 I@21 N/A*
642666 3646.11 I@38 N/A*
n77 20 30 647334 3703.89 @4 N/A*
(USARange A)8 651666° 3774.99 I@21 N/A*
656000 3840 I@21 N/A*
6603347 3905.01 I@21 N/A*
664666 3976.11 9@38 N/A*
n77 20 30 630668 3453.9 @4 N/A*
(USA Range B)*® 633334 3500.01 I@21 N/A*
636000 3546.12 9@38 N/A*
n78 20 30 620668 3303.9 I@4 N/A*
636666 3549.99 I@21 N/A*
652666 3796.11 9I@38 N/A*
Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna
extended, fold or portrait slide open, but depends on form factor).
Note 2: Unless otherwise specified, all these configurations correspond to Variant ID 1.
Note 3: If the device supports NR bands n25 and n2, then testing is only required to be completed in n25.
Note 4: As per 3GPP TS 38.521-1 [16], Section 6.2.1 (UE Maximum Output Power).
Note 5: If the device supports NR bands n5 and n26, then testing is only required to be completed in n26
Note 6: Additional lower mid (LM) test channel for wide frequency TDD bands.
Note 7: Additional upper mid (UM) test channel for wide frequency TDD bands.
Note 8: Range A for n77 USA, i.e. 3700-3980 MHz with L-LM-M-UM-H test channels. Testing is required for all UE’s that support n77 USA
operation.
Note 9: Range B for n77 USA, i.e. 3450-3550 MHz, with L-M-H test channels. Testing is only required if the UE supports UE capability
extendedBand-n77-r16 defined in 3GPP TS 38.306.
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The Alternative Operating Bandwidths configurations presented in Table 5.1.1.1-2 are provided only for

information and may be used for testing based on operator request.

Table 5.1.1.1-2 NR FR1 SA TRP Measurements Table for Alternative Operating Bandwidths in the Primary Mechanical Mode' (Informative)

3GPP ) cc TX Frequency
Confia. CTIAOTA A!ternatlve BW SCS NR UL Channel (MHz) [center | NR UL .RB NR DL .RB
ng Config. (kHz) of UL RB Allocation | Allocation
Identifier (MHz) .
allocation]
n25 Alternative BW Option 1 20 15 372000 1859.46 50@25 N/A2
376500 1881.96 50@25 N/A2
381000 1904.46 50@25 N/A2
n66 Alternative BW Option 1 20 15 344000 1719.46 50@25 N/A2
349000 1744.46 50@25 N/A2
354000 1769.46 50@25 N/A2
Alternative BW Option 2 40 15 346000 1730 108@54 N/A2
349000 1745 108@54 N/A2
352000 1760 108@54 N/A2
n70 Alternative BW Option 1 15 15 340500 1701.87 36@18 N/A2
n78 Alternative BW Option 1 100 30 623334 3349.29 135@67 N/A2
636666 3549.27 135@67 N/A2
650000 3749.28 135@67 N/A2
Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna
extended, fold or portrait slide open, but depends on form factor).
Note 2: As per 3GPP TS 38.521-3, Section 6.2.1 (UE Maximum Output Power).

5.1.1.1.1. NR FR1 Relative Power on Intermediate Channel Measurements

For wide frequency TDD bands, EIRP measurements will be repeated per channel for the specified list of

intermediate channels as described in Table 5.1.1.1.1-1. The procedure for measuring EIRP on
intermediate channels is described in section 3.6 of CTIA 01.20 [1].

_ The green cells represent the the low, lower mid, mid, upper mid, and high channels
that are fully tested for TRP.

The yellow cells represent the lower 12.5% or 25% of the intermediate channels.

The yellow striped cells represent the lower mid 25% of the intermediate channels.

| | The white cells represent the middle 25% or 50% of the intermediate channels.

Wm The orange striped cells represent the upper mid 25% of the intermediate channels.
/]

_ 'The orange cells represent the upper 12.5% or 25% of the intermediate channels.
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Table 5.1.1.1.1-1 NR FR1 Transmit Intermediate Channel Measurements Table

X
] T Associated
3GPP Config. CCBW SCS IC Reference Channel ID NR UL (MHz) Reference NRULRB | NRDLRB
Identifier (MHz) (kHz) Channel | [center of UL Channel Allocation | Allocation
RB
allocation]
n48 20 30 __
n48_IC1 638500 3577.5 9I@21 N/A
n48_IC2 639500 3592.5 L 9I@21 N/A
n48_IC3 640500 3607.5 M 9@21 N/A
n77 (Canada) 20 30
n77_Canada_IC1 631668 3475.02
n77_Canada_IC2 632668 3490.02
n77_Canada_IC3 634668 3520.02
n77_Canada_IC4 635668 3535.02
\
| 642666 | 364611 | NA | 9@38 | NA
n77 20 30
(USA Range A) n77_RangeA_IC1 648500 3727.5
n77_RangeA_|C2 649500 3742.5
n77_RangeA IC3 650500 3757.5
n77_RangeA IC4 652834 3792.51
n77_RangeA_IC5 653834 3807.51
n77_RangeA _IC6 654834 3822.51
n77_RangeA_IC7 657166 3857.49 M 9@21 N/A
RangeA_IC8 658166 | 387249 | M 9 I
n77 20 30
(USA Range B) n77_RangeB_IC1 631534 3473.01
n77_RangeB_IC2 632400 3486
|
n77_RangeB_IC3 634266 351399 | M | @1 | NA |
635134 |
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X
. L Associated
3GPP Config. CCBW SCS IC Reference Channel ID NR UL (MHz) Reference NRULRB | NRDLRB
Identifier (MHz) (kHz) Channel | [center of UL Channel Allocation | Allocation
RB
allocation]
n77_RangeB_REF H 636000 3546.12 N/A 9@38

5.1.1.2 Radiated Sensitivty Test Settings

Receiver sensitivity measurements shall be performed using data throughput as the measurement metric.
The DUT's receiver sensitivity corresponds to the minimum downlink signal power required to provide a
data throughput rate greater than or equal to 95% of the maximum throughput of the reference
measurement channel. Refer to CTIA Section 2 in CTIA 01.71 [6] for set-up illustrations.

For a device supporting multiple receivers, all receivers shall be enabled during the test procedure
described in the remainder of this section. In this way, C-TIS is the test result, regardless whether the
device supports one or multiple receivers. In the special case that I-TIS is the desired quantity of interest,
the same procedure is followed, except that all but the specified receiver-under-test on the device are
disabled.

The NR communication tester and DUT shall be configured per section 7.3 (Reference Sensitivity) of
3GPP TS 38.521-1 [16] using the defaults specified in 3GPP TS 38.521-1 [16] and 3GPP TS 38.508-1 [17]
as applicable. As the 3GPP reference does not make any mention of p-Max, nor is p-Max included in the
default message content defined in 3GPP TS 38.508-1 [17], p-Max shall not be signaled during attach
procedures or during measurements. For a given downlink RF power level, throughput shall be measured
using the test procedure in section 7.3.2 (Reference sensitivity power level) of 3GPP TS 38.521-1 [16]
using the downlink and uplink reference measurement channels defined in Annexes A.2.2, A.2.3, and
A.3.2 of 3GPP TS 38.521-1 [16] and Table 5.1.1.2-1. The NR communication tester shall send continuous
uplink power control “up” commands to the DUT to ensure the DUT's transmitter is at maximum output
power during the sensitivity searches. The downlink power step size shall be no more than 0.5 dB when
the RF power level is near the NR sensitivity level. The minimum RF power level resulting in a data
throughput rate greater than or equal to 95% of the maximum throughput of the reference measurement
channel shall be recorded as the downlink power level corresponding to the 95% throughput percentage
(the data throughput rate is as defined in section 7.3.2.3 of 3GPP TS 38.521-1 [16] ). Care must be taken
to ensure that the duration of the throughput measurement is sufficient to achieve statistical significance
according to Annex H.2 of 3GPP TS 38.521-1 [16] . The downlink signal level for each DUT test condition
shall be recorded for integration pursuant to CTIA 01.20 [1] or CTIA 01.21 [2] to give a single figure of
merit referred to as Total Isotropic Sensitivity (TIS).

TIS shall be fully measured as described above and calculated pursuant to CTIA 01.20 [1] or CTIA 01.21
[2]. TIS measurements shall be carried out for different frequency pairs (FDD; UL -uplink /DL -downlink)
or frequencies (TDD) and RB allocations across the bands supported by the DUT, as defined in Table
5.1.1.2-1. TIS results shall be based on total channel power.

Table 5.1.1.2-1 NR FR1 SA TIS Measurements Table for the Primary Mechanical Mode'

3GPP Config. CCBW | sCs NR DL RX Frequency NR ULRB )
Identifier? (MHz) | (kHz) | Channel (MHz) Allocation AR A G
023 10 15 387000 1935 50@2 52@0
392000 1960 50@2 52@0
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3GPP Config. CCBW SCS NR DL RX Frequenc NR ULRB .
dentfier? (MHz) | (kHz) | Channel (Mﬂz) ! Allocation HREEGE e
397000 1985 50@2 52@0
n5* 10 15 174800 874 25@_27 52@0
176300 881.5 25@_27 52@0
177800 889 25@27 52@0
n12 10 15 146800 734 25@27 52@0
147500 737.5 25@27 52@0
148200 41 25@_27 52@0
ni4 10 15 152600 763 20@0 52@0
n253 10 15 387000 1935 50@0 52@0
392500 1962.5 50@0 52@0
398000 1990 50@0 52@0
n264 10 15 172800 864 25@_27 52@0
175300 876.5 25@_27 52@0
177800 889 25@27 52@0
n30 10 15 471000 2355 20@32 52@0
n41 20 30 501204 2506.02 50@0 51@0
518598 2592.99 50@0 51@0
535998 2679.99 50@0 51@0
n48 20 30 637334 3560.01 50@0 51@0
641666 3624.99 50@0 51@0
646000 3690 50@0 51@0
n66 10 15 423000 2115 50@2 52@0
429000 2145 50@2 52@0
435000 2175 50@2 52@0
n70 5 15 400500 2002.5 25@0 25@0
n71 10 15 124400 622 25@0 52@0
126900 634.5 25@0 52@0
129400 647 25@0 52@0
n77 20 30 630668 3460.02 50@0 51@0
(Canada) 633668° 3505.02 50@0 51@0
636668 3550.02 50@0 51@0
639668° 3595.02 50@0 51@0
642666 3639.99 50@0 51@0
n77 647334 3710.01 50@0 51@0
(USA Range A)7 20 30 651666° 3774.99 50@0 51@0
656000 3840 50@0 51@0
6603346 3905.01 50@0 51@0
664666 3969.99 50@0 51@0
n77 20 30 630668 3460.02 50@0 51@0
(USA Range B) 8 633334 3500.01 50@0 51@0
636000 3540 50@0 51@0
n78 20 30 620668 3310.02 50@0 51@0
636666 3549.99 50@0 51@0
652666 3789.99 50@0 51@0
Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna
extended, fold or portrait slide open, but depends on form factor).
Note 2: Unless otherwise specified, all these configurations correspond to Variant ID 1.
Note 3: If the device supports NR bands n25 and n2, then testing is only required to be completed in n25.
Note 4: If the device supports NR bands n5 and n26, then testing is only required to be completed in n26.
Note 5: Additional lower mid (LM) test channel for wide frequency TDD bands.
Note 6: Additional upper mid (UM) test channel for wide frequency TDD bands.
Note 7: Range A for n77 USA, i.e. 3700-3980 MHz with L-LM-M-UM-H test channels. Testing is required for all UE’s that support n77 USA
operation.
Note 8: Range B for n77 USA, i.e. 3450-3550 MHz, with L-M-H test channels. Testing is only required if the UE supports UE capability
extendedBand-n77-r16 defined in 3GPP TS 38.306.
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The Alternative Operating Bandwidths configurations presented in Table 5.1.1.2-2 are provided only for
information and may be used for testing based on operator request.

Table 5.1.1.2-2 NR FR1 SA TIS Measurements Table for Alternative Operating Bandwidths in the Primary Mechanical Mode' (Informative)

Sgilr e SCS I(?Kn(:r)eiauer:cy NRULRB | NRDLRB
. . . z) [center
| ;::nrg:‘?ér CTIA OTA Alternative Config. (MBIYIVz) (kH2) NR DL Channel of DL RB Allocation | Allocation
allocation]
n25 Alternative BW Option 1 20 15 388000 1940 50@56 106@0
392500 1962.5 50@56 106@0
397000 1985 50@56 106@0
n66 Alternative BW Option 1 20 15 424000 2120 100@6 106@0
429000 2145 100@6 106@0
434000 2170 100@6 106@0
Alternative BW Option 2 40 15 426000 2130 216@0 216@0
429000 2145 216@0 216@0
432000 2160 216@0 216@0
436000 2180 100@02 216@0
n70 Alternative BW Option 1 15 15 401500 2007.5 75@4° 133@0
n78 Alternative BW Option 1 100 30 623334 3350.01 270@0 273@0
636666 3549.99 270@0 273@0
650000 3750 270@0 273@0
Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna
extended, fold or portrait slide open, but depends on form factor).
Note 2: This configuration is asymmetric, and UL CH BW is 20 MHz at channel 354000.
Note 3: This configuration is asymmetric, and UL CH BW is 15 MHz at channel 340500.

5.1.1.2.1. NR FR1 Relative Sensitivity on Intermediate Channel Measurements

Relative Sensitivity on intermediate channel testing as specified in section 4.2 of CTIA 01.20 [1] is
required.

_ The green cells represent the the low, lower mid, mid, upper mid, and high channels
that are fully tested for TIS.

The yellow cells represent the lower 12.5% or 25% of the intermediate channels.

The yellow striped cells represent the lower mid 25% of the intermediate channels.

| | The white cells represent the middle 25% or 50% of the intermediate channels.

W///////A The orange striped cells represent the upper mid 25% of the intermediate channels.

_ The orange cells represent the upper 12.5% or 25% of the intermediate channels.
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Table 5.1.1.2.1-1 NR FR1 Receive Intermediate Channel Measurements Table

Carrier Associate NR UL

3GPP Config. | CCBW | SCS IC Reference NR DL Center d RB NR DL RB
Identifier (MHz) | (kHz) Channel ID Channel | Frequency | Reference | Allocatio | Allocation
[MHz] Channel n

n2! 10 15
n2_IC1 388400 1942 L 50@2 52@0
n2_IC2 389800 1949 M 50@2 52@0
n2_IC3 391200 1956 M 50@2 52@0
n2_IC4 392800 1964
n2_IC5 394200 1971

n25! 10 15
n25_IC1 388400 1942 L 50@0 52@0
n25_IC2 389800 1949 L 50@0 52@0
n25_IC3 391200

N5 REFM | 392500 | 19625 | NA | 50@0 | 52@0

n25_IC4 393800 | 1969 | M | 50@0 | 52@0

n262 10 15

n41 20 30
n41_IC1 504204 2521.02 L
n41_1C2 507204 2536.02 L
n41_IC3 510198 2550.99 M
n41_IC4 513198 2565.99 M
n41_IC5 516198 2580.99 M
n41_IC6 520998 2604.99 M
n41_IC7 523998 2619.99 M
n41_IC8 526998 2634.99 M

n48 20 30
n48_IC1 638500 35775 L 50@0 51@0
n48_IC2 639500 3592.5 L 50@0 51@0
n48_IC3 640500
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Carrier Associate NR UL
3GPP Config. | CCBW | SCS IC Reference NR DL Center d RB NR DL RB
Identifier (MHz) | (kHz) Channel ID Channel | Frequency | Reference | Allocatio | Allocation
MHz Channel n
n66 10 15
n66_IC1 424600 2123 L 50@2 52@0
n66_IC2 426000 2130 L 50@2 52@0
n66_IC3 427400 2137 M 50@2 52@0
|
n66_IC4 430600 2153 | M | 50@2 52@0
n71 10 15
|
n77 20 30
(Canada) n77_Canada_IC1 631668 3475.02
n77_Canada_IC2 632668 3490.02
n77_Canada_IC3 634668 3520.02
n77_Canada_IC4 635668 3535.02 M 50@0 51@0
3565.02 |
n77 20 30
(USAAﬁange n77 RangeA IC1 | 648500 | 37275 L 50@0 51@0
n77_RangeA _IC2 649500 3742.5
n77_RangeA_IC3 650500 3757.5
n77_RangeA IC4 652834 3792.51 LM 50@0 51@0
n77_RangeA_IC5 653834 3807.51 M 50@0 51@0
n77_RangeA_IC6 654834 3822.51
n77_RangeA_IC7 657166 3857.49
n77_RangeA_IC8 | 658166 3872.49
L 77 f
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IC Reference
Channel ID

n77_RangeB_IC1

NR DL
Channel

631534

Carrier
Center
Frequency
MHz

3473.01

Associate
d
Reference
Channel

NR UL
RB
Allocatio

NRDLRB
Allocation

n77_RangeB_IC2

3GPP Config. | CCBW | SCS
Identifier (MHz) | (kHz)
n77 20 30
(USA Range
B)
n78 20 30

632400

3486

n78_IC1 621668 3325.02 L

n78_IC2 622668 3340.02 L 50@0 51@0
n78_IC3 623668 3355.02 L 50@0 51@0
n78_IC4 624668 3370.02 L 50@0 51@0
n78_IC5 625668 3385.02 L 50@0 51@0
n78_IC6 626668 3400.02 L 50@0 51@0
n78_IC7 627668 3415.02 L 50@0 51@0
n78_IC8 628668 3430.02 L 50@0 51@0
n78_IC9 629668 3445.02 M 50@0 51@0
n78_1C10 630668 3460.02 M 50@0 51@0
n78_1C11 631668 3475.02 M 50@0 51@0
n78_IC12 632666 3489.99 M 50@0 51@0
n78_IC13 633666 3504.99 M 50@0 51@0
n78_IC14 634666 3519.99 M 50@0 51@0
n78_IC15 635666 3534.99 M 50@0 51@0
n78_IC16 637666 3564.99 M 50@0 51@0
n78_IC17 638666 3579.99 M 50@0 51@0
n78_IC18 639666 3594.99 M 50@0 51@0
n78_1C19 640666 3609.99 M 50@0 51@0
n78_1C20 641666 3624.99 M 50@0 51@0
n78_1C21 642666 3639.99 M 50@0 51@0
n78_IC22 643666 3654.99 M 50@0 51@0

Note 1: If the device supports NR bands n25 and n2, then testing is only required to be completed in n25.
Note 2: If the device supports NR bands n5 and n26, then testing is only required to be completed in n26.
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5.1.2 NRFR1EN-DC (1 LTE carrier with 1 NR carrier)
5.1.2.1 Transmit Power Test Settings

This test procedure applies only for FR1 EN-DC with one LTE component carrier and one NR component
carrier. This test procedure applies for both inter-band and intra-band cases.

EN-DC tests shall be executed as independent measurements of each RAT. Therefore, EN-DC testing as
described in this section provides an assessment of radiated transmit power on each RAT with the DUT
operating in the EN-DC mode. An EN-DC mode is defined as a specific combination of bands assigned to
E-UTRA and NR used in Dual Connectivity.

The measurement site and DUT shall be configured as specified in CTIA 01.71 [6]. The power radiated by
the DUT shall be measured using a calibrated and accurate RF measuring instrument (e.g., a spectrum
analyzer, or measurement receiver, or power meter). See Section 3 of CTIA 01.73 [5] for power
measurement considerations.

The FR1 EN-DC communication tester and DUT shall be configured per 3GPP TS 38.521-3 [18], Section
6.2B.1 (UE Maximum Output Power for EN-DC) using the default settings specified in 3GPP TS 38.521-3
[18] and 3GPP TS 38.508 [17] as applicable. The test procedure in section 6.2B.1 of 3GPP TS 38.521-3
[18] shall be used to measure the UE output power with the following exception: when measuring LTE
maximum output power for LTE TRP, the NR output power shall be minimized (i.e. less than or equal to
10 dBm); when measuring NR maximum output power for NR TRP, the LTE output power shall be
minimized (i.e. less than or equal to 10 dBm). NOTE: When a UE operates in Power Class 1 or Power
Class 2 for LTE and LTE is the RAT under measurement, the IE (Information Element) p-Max must be
included for LTE and set according to Table 6.2.2_1.4-2 of 3GPP TS 36.521-1 [12]. Otherwise, p-Max
shall not be signaled during attach procedures or during measurements for the RAT under measurement
(LTE or NR).

Optionally, the LTE and NR patterns may be measured with a 50% power split between LTE and NR,
followed by a LTE maximum output power measurement at the peak of the LTE pattern (with NR output
power less than or equal to 10 dBm) and a NR maximum output power measurement at the peak of the
NR pattern (with LTE output power less than or equal to 10 dBm). For the pattern measurement with a
50% power split, a 50% power split between LTE and NR can be achieved by setting p-MaxEUTRA-r15
to 20 dBm and p-NR-FR1 to 20 dBm (NOTE: These p-Max settings shall not be used for LTE maximum
output power measurements and NR maximum output power measurements. When a UE operates in
Power Class 1 or Power Class 2 for LTE and LTE is the RAT under measurement, the |IE (Information
Element) p-Max must be included for LTE maximum output power measurements at the peak of the LTE
pattern and set according to Table 6.2.2_1.4-2 of 3GPP TS 36.521-1 [12]. Otherwise, p-Max shall not be
signaled during attach procedures or during measurements for LTE and NR maximum output power
measurements at the peak of the LTE/NR patterns).

Tests shall be carried out for different FR1 EN-DC frequency combinations and RB allocations across the
bands supported by the DUT, as defined in Table 5.1.2.1-1. NR UL modulation DFT-s-OFDM QPSK shall
be used for TRP measurements.
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Table 5.1.2.1-1 NR FR1 EN-DC TRP Measurements Table for the Primary Mechanical Mode

a Total | Total .
3GPP Config. | & . ® | ce/ | S | scs | bL | uL | Aggregation | S"9% | iteuL | LTEuLre | LTEDL NR UL NRULRB | NRDLRB
0 §| uLconfig. H BW uL , RB , .
Identifier = m cc (MHz) (kHz) BW BW Type allowed Channel | Allocation Allocation Channel Allocation Allocation
= (MHz) | (MHz)
MCG Inter-band 12 RB with 2 2
DC2AnsA | 1| DC2AnSA | 2 | jpod| 10 15 | 20 20 EN D No 18650 | poc il N/A 165800 12@6 N/A
s | Sl | 10 | s 18900 | AZRBMIN 1 N2 167300 12@20 NIA?
19150 ;égg nﬁgg NJAZ 168800 12@34 N/AZ
MCG Inter-band 12 RB with 2 2
DC_2AnG6A | 1 | DC2AnG6A | 2 | ool | 10 15 | 20 20 N D Yes 18650 | poc o N/A 343000 12@6 N/A
66 SP%%/ 10 | 15 18900 ;égg n":‘}g N/AZ 349000 12@20 N/AZ
19150 ;égg nﬁgg NJAZ 355000 12@34 N/AZ
MCG Inter-band 12 RB with 2 2
DC2AnT1A | 1| DC2ANT1A | 2 | il | 10 15 | 20 20 N D No 18650 | oo N/A 133600 12@6 N/A
n71 SP%%/ 10 | 15 18900 ;égg n‘ﬁ'}g N/AZ 136100 12@20 N/AZ
19150 ;2555 n“i';g NJAZ 138600 12@34 N/AZ
MCG Inter-band 12 RB with 2 2
DC_2An78A | 1 | DC2AnT8A | 2 | il | 10 15 | 30 30 EN D Yes 18650 | oo N/A 620668 9@4 N/A
n78 SF,%%’ 20 | 3 18900 éégs n"i‘}g N/AZ 636666 9@21 N/AZ
19150 ;2555 rt‘ﬁ';g NJAZ 652666 0@38 N/A2
MCG Inter-band 12 RB with 2 2
DC_5AnG6A | 1 | DCSANGSA | 5 | it | 10 15 | 20 20 EN D Yes 20450 | gt N/A 343000 12@6 N/A
66 SF,%%’ 10 | 15 20525 éégs n"i‘}g N/AZ 349000 12@20 N/AZ
20600 ;2555 rt‘ﬁ';g NJAZ 355000 12@34 N/AZ
MCG Inter-band 12 RB with 2 2
DC_5ANT8A | 1 | DCSANTEA | 5 | il | 10 15 | 30 30 D No 20450 | gt N/A 620668 9@4 N/A
n78 SP%%’ 20 | 3 20525 ;{égs n‘ﬁ'}g N/AZ 636666 9@21 N/AZ
20000 | 2RBMI | me 652666 9@38 NIA?
MCG Inter-band 18 RB with 2 2
DC_7ANT8A | 1 | DC7ANT8A | 7 | il | 20 15 | 40 40 D No 20850 | gt N/A 620668 9@4 N/A
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e cc el ) eEy Single LTE DL
36PP Config. | E |y con 2| cer| &5 | scs| DL | UL | Aggregation | S"9* | Lreul | Lreucre | MTES NR UL NRULRE | NRDLRB
Identifier g 9: @ ccC (MHz) (kHz) | BW BW Type allowed Channel | Allocation Allocation Channel Allocation Allocation
S (MHz) | (MH2)

e [ SO0 |20 | a0 21100 | JSRBAE 1w 636666 9@21 NIA?
21350 ;gzg n"i‘g; NJA2 652666 0@38 N/AZ
MCG Inter-band 8 RB with 2 2

DC_12an66A | 1 | DC12angeA | 12 [ MO | 5 | 15 | 15 | 15 A No | 23035 | SREMH | 343000 12@6 NIA
ngs [ SOl | 0 | 15 23005 | SREMID e 349000 12@20 NIA?
23155 FfBF:g r"tvz“% NJAZ 355000 12@34 N/AZ
MCG Inter-band 12 RB with 2 2

DC13An2A | 1| DC13An2A | 13 | N2 | 10 | 15 | 20 | 2 Lo No | 23230 | EROWI L 371000 12@6 NIA
2 | SOl 10 | 1s 2330 | L2ROWIR | ae 376000 12@20 NIA?
23230 ;égg n“i';g NJAZ 381000 12@34 N/AZ
MCG Inter-band 12 RB with 2 2

DC_13An66A | 1 | DC13angeA | 13 [ MO | 10 | 15 | 20 | 2 Lo No | 23230 | EROW 343000 12@6 NIA
ngs [ SOl | 0 | 15 2330 | L2ROWIR T ae 349000 12@20 NIA?
23230 Q{ZBQE n"i‘;g NJAZ 355000 12@34 N/AZ

MCG Inter-band 12 RB with 2 2

DC66AN2A | 1| DC66AN2A | 66 | foo [ 10 | 15 | 20 | 20 o Yes | 132022 | ZRSWIR L N 371000 12@6 NIA
n2 | S5l 10 | s 132322 | 12ROWIR | e 376000 12@20 NIA?

130622 Q{ZBQE n"i‘;g NJAZ 381000 12@34 N/AZ

MCG Inter-band 12 RB with 2 2

DC66ANSA | 1 | DC6GAnsA | 66 | fio [ 10 | 15 | 20 | 20 o Yes | 13022 | ROV L N 165800 12@6 NIA
s | Seol | 10 | s 132322 | 12ROWIR | e 167300 12@20 NIA?

130622 ;{2555 n‘ﬁgg NJAZ 168800 12@34 N/AZ

MCG Inter-band 12 RB with 2 2

DC66AnT1A | 1 | DCe6AnTIA | 66 [ O | 10 | 15 | 20 | 2 o No | 13022 | S| ia 133600 12@6 NIA
1 [ SSST 10 | s 132322 | 12RBWIN | yae 136100 12@20 NIA?

tagg22 | T2RBM | me 138600 12@34 NIA?
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a cc Lt L Single LTE DL
3GPP Config. | € UL Coni ] CG/ BW SCS DL UL Aggregation uL LTEUL | LTEULRB RB NR UL NR UL RB NRDLRB
Identifier g g- @ cc (kHz) BW BW Type Channel | Allocation ’ Channel Allocation Allocation
& (MHz) (MHz) | (MHz) allowed Allocation
MCG Inter-band 12 RB with 2 2
DC_66A n78A | 1 | DC_66A n78A | 66 /PCC 10 15 30 30 EN-DC No 132022 RBstart=0 N/A 620668 I@4 N/A
SCG/ 12 RB with 2 2
n78 PCC 20 30 132322 RBstart=19 N/A 636666 9I@21 N/A
12 RB with 2 2
132622 RBstart=38 N/A 652666 9I@38 N/A
MCG Intra-band 3 12 RB with 2 2
DC_(n)71AA 1 DC_(n)71AA 7 /PCC 10 15 20 20 EN-DC No 133272 RBstart=19 N/A 133600 12@6 N/A
SCG/ 12 RB with 2 2
n71 PCC 10 15 133197 RBstart=19 N/A 136100 12@20 N/A
12 RB with 2 2
133322 RBstart=19 N/A 138600 12@34 N/A

Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna extended, fold or portrait slide open, but depends on form factor).
Note 2: As per 3GPP TS 38.521-3, Section 6.2B.1.1 (UE Maximum Output Power for Intra-Band Contiguous EN-DC).
Note 3: For UE(s) supporting dynamic power sharing it is mandatory to do dual simultaneous UL. For UE(s) not supporting dynamic power sharing single UL is allowed.
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For devices supporting multiple TX antennas, the guidelines specified in Section 2.1.5.1 of CTIA 01.01
[15] shall be used.

5.1.2.2 Radiated Sensitivity Test Settings
5.1.2.2.1. General

This test procedure applies only for FR1 EN-DC with one LTE component carrier and one NR component
carrier. This test procedure applies for both inter-band and intra-band cases.

EN-DC tests shall be executed as independent measurements of each RAT. Therefore, EN-DC testing as
described in this section provides an assessment of radiated sensitivity on each RAT with the DUT
operating in the EN-DC mode. An EN-DC mode is defined as a specific combination of bands assigned to
E-UTRA and NR used in Dual Connectivity. The EN-DC test methodology described in this section is not
intended to provide a measurement of the DUT's aggregate throughput during EN-DC operation.

Receiver sensitivity measurements shall be performed on only one RAT at a time (LTE or NR) using data
throughput as the measurement metric. The DUT's receiver sensitivity for the RAT under test
corresponds to the minimum downlink signal power required to provide a data throughput rate greater
than or equal to 95% of the maximum throughput of the reference measurement channel. Refer to
Section 2 in CTIA 01.71 [6] for set-up illustrations.

When one RAT is under test, the other is used only to provide a stable connection, and therefore a
calibrated downlink power level for the RAT not tested to the DUT is not required. Labs may assign any
desired antenna to provide support for the untested RAT so long as the selected antenna does not
interfere with the tested RAT measurements. Labs are encouraged to confirm that the output power and
antenna placement is sufficient to maintain a reliable radio link to the DUT in advance of beginning the
execution of an EN-DC TIS test on the other RAT. The DL of the untested RAT should be configured to
not impair the tested RAT. When executing intra-band EN-DC TIS tests, it's recommended that the DL
power on the untested RAT be limited in order to minimize the potential for interference from the test
system to the tested RAT.

For a device supporting multiple receivers, all receivers (on both LTE and NR) shall be enabled during the
test procedure described in the remainder of this section. In this way, C-TIS is the test result, regardless
whether the device supports one or multiple receivers. In the special case that I-TIS is the desired
guantity of interest, the same procedure is followed, except that all but the specified receiver-under-test
on the device are disabled.

Tests shall be carried out for different FR1 EN-DC frequency combinations and RB allocations across the
bands supported by the DUT, as defined in Table 5.1.2.2.1-1 and following the test settings on either
Section 5.1.2.2.2 or 5.1.2.2.3 depending on the DUT support of simultaneous UL operation.
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Table 5.1.2.2.1-1 NR FR1 EN-DC TIS Measurements Table for the Primary Mechanical Mode'

' % - cc Total | Total . Single

36PPConfig. | = |y o | B | S8/ | gy | SCS | DL | UL | Aggregation | SUS | LTEDL | LTEULRE | LTEDLRB | NRDL NRULRB | NRDLRB
Identifier ‘; o cc (MHz) (kHz) (lﬁl-vlvz) (I\?sz) Type allowed Channel | Allocation Allocation Channel Allocation Allocation

DC2An5A | 1 | DCoAmsA | 2 /'VF',%% 10 | 15| 2 | 2 '”S\j‘_%%‘d No 650 ?Bsg r”:’z'tg ?BEZ r"tvz'g‘ 174800 25@27 52@0

05 /SP%% 10 | 15 oo | 9SS | SORE Wb 176300 25@27 52@0

1150 5F§’B§tBa r"t":'tg %’BEZ r"tvz"(')‘ 177800 25@27 52@0

DC2ang6A | 1 | DC2angeA | 2 [ NCO | 0 | 15 | 20 | 20 | "M | yes | g | SRS | SDREWIM | 423000 50@2 52@0

66 /SP%% 10 | 15 oo | 9SS | SORE Wb 429000 50@2 52@0

1150 ?Big r"t":"g ?BEE erV:"(')‘ 435000 50@2 52@0

DC2AnTA | 1 | DC2an7iA | 2 /'Vl',%% 10 | 15| 2 | 2 '”éer\j'_bDac';d No 650 ?BF;Z rﬁ"é‘ %’BEE r"lvz"('; 124400 25@0 52@0

71 /SP%% 10 | 15 U A B 126900 25@0 52@0

1150 5;8'22 r"t"z"g ?BEE r"lvz"g 129400 25@0 52@0

pc2anrsa | 1 | Dc2anmea | 2 [ NS | q0 | 45 | a0 | a0 | MM | yes | gy | SRS | SDREWIM | o6 50@0 51@0

n78 /SP%% 20 | 30 oo | 3RS | SORSwib 636666 50@0 51@0

1150 5;8':2 r"t"z"g ?BEE r"lvz"g 652666 50@0 51@0

DC_5AnG6A | 1 | DCsAngeA | 5 | MCo | 10 | 15 | 20 | 20 | "EEM | yes | ogsp | ZRBWI | SBREMIM | 425000 50@2 52@0

ngs | Soo | 10 | 15 2505 | SoRBM | SARSWIN | 420000 50@2 52@0

2600 | 23RBWI | SORBWIM | 435000 50@2 52@0

DC5An78A | 1 | DCsAn7eA | 5 | MCO | q0 | 45 | a0 | a0 | e |y | oggsp | ZRBWI | SCREWIM | 6oes 50@0 51@0

Gl e R 205 | 2oRBM | SARSWIN | G666 50@0 51@0

2600 | 23RBWI | SORBWIN | gsoees 50@0 51@0
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' % - cc Total | Total . Single
aentiter | £ | Ueconfo | & e’ | BW o | mw [ e | e | UL | Chamel | Alocatin | Alocaion | Chamel | Alocation | Alocaton
kS (MHz) (MHz) | (MH2) e allowed

DC7An8A | 1 | DC7AnmeA | 7 | MO | a0 | 15 | a0 | 4o | MEEd ] ono | oggsp | [3RBWIR | TOORBWI | 6onecs 50@0 51@0
n78 /SP%% 20 | 30 3100 ;58535 n"fztg 13?352 n"f(‘)h 636666 50@0 51@0
3350 ;58535 n‘ﬁgg 13%52 n"i‘g‘ 652666 50@0 51@0
DC_12An66A | 1 | DC_t2AneeA | 12 | NOO | 5 | 15 | 45 | 15 | MER | ng | oggzs | 20RSwIh | ZEREWI 4500 50@2 52@0
66 /SP%% 10 | 15 5095 ZFE’BF;gr"t"zitg %:BF;E;V;‘('; 429000 50@2 52@0
5156 ZF?BF;&‘;":“Q %:Bigrvtv:"g 435000 50@2 52@0
DC13An2A | 1 | DCt3An2A | 13 | MO | q0 | 45 | 20 | 20 | MEENd ] oo gy | ORBwN | SARBWIN | sg7000 50@2 52@0
n2 /SP%% 10 | 15 5230 EBF;gr"t‘ﬂg‘ SF?BF;E;E%] 392000 50@2 52@0
5230 EBF:gr"t":ig‘ 5&’852::"('; 397000 50@2 52@0
DC_13An66A | 1 | DC_13AneeA | 13 | MOO | 10 | 15 | 20 | 20 | MEFR | no | osppp | 15RBWI | SOREWI 45000 50@2 52@0
66 /SPCC% 10 | 15 5230 EBE&‘;‘Q%‘ ?BEE;V;‘(')‘ 429000 50@2 52@0
5230 gsigr\ﬂ? ?BEEF"[V;‘Q 435000 50@2 52@0
DC66AN2A | 1 | DCG6An2A | 66 | MO | 10 | 15 | 20 | 20 | MEHEN ] oye | geggs | SARBWIN | SARBWIN | sg7000 50@2 52@0
n2 /SPCC% 10 | 15 66786 ?Bigr‘ﬂ%‘ ?BEE;V;‘(')‘ 392000 50@2 52@0
67086 %‘)Bigr‘ﬂg‘ ?BEEF"[V;‘('; 397000 50@2 52@0
DC_66ANSA | 1 | DC_G6AnsA | 66 | MO | 10 | 15 | 20 | 20 | MEHE ] oye | geggs | SARBWIN | SARBWIN | 474800 25@27 52@0
05 /SPCC% 10 | 15 66786 ?Bsgrﬁ%‘ ?BEZSV:"(')‘ 176300 25@27 52@0
6708 | oot | SeRS b 177800 25@27 52@0
DC_66ANTIA | 1 | DC_G6ANTIA | 66 | MO | 0 | 15 | 20 | 20 | MEFBE | no | egags | SORBWIN | SOREWIN o ypy0 25@0 52@0
7 | S 10 | s 66786 | oo | SRSl 126900 25@0 52@0

122 ©2001 - 2022 CTIA Certification. All Rights Reserved.

CTIA




CTIA 01.50, Version 5.0.0

[=) cc Total | Total Single
3GPP Config. | € UL Coni 2 | cG/ BW SCS DL UL | Aggregation UE LTEDL | LTEULRB | LTEDLRB NR DL NRULRB NRDLRB
Identifier = g- o cc (kHz) | BW BW Type Channel | Allocation Allocation Channel Allocation Allocation
& (MHz) (MHz) | (MHz) allowed
50RBwith | 50 RB with
67086 RBstart=0 RBstart=0 129400 25@0 52@0
MCG Inter-band 50 RBwith | 50 RB with
DC_66A_n78A | 1 | DC_66A_n78A | 66 /PCC 10 15 30 30 EN-DC No 66486 RBstart=0 RBstart=0 620668 50@0 51@0
SCG 50 RBwith | 50 RB with
n78 /PCC 20 30 66786 RBstart=0 RBstart=0 636666 50@0 51@0
50RBwith | 50 RB with
67086 RBstart=0 RBstart=0 652666 50@0 51@0
MCG Intra-band 2 25RBwith | 50 RBwith
DC_(n)71AA 1 DC_(n)71AA 71 /PCC 10 15 20 20 EN-DC No! 68736 RBstart=0 RBstart=0 124400 25@0 52@0
SCG 25RBwith | 50 RBwith
n71 /PCC 10 15 68661 RBstart=0 RBstart=0 126900 25@0 52@0
25RBwith | 50 RB with
68786 RBstart=0 RBstart=0 129400 25@0 52@0

Note 1: Primary Mechanical Mode refers to device configured in preferred mode per manufacturer instructions (typically means antenna extended, fold or portrait slide open, but depends on form factor).
Note 2: For UE(s) supporting dynamic power sharing it is mandatory to do dual simultaneous UL. For UE(s) not supporting dynamic power sharing single UL is allowed.
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For devices supporting antenna switched RX diversity, the guidelines specified in Section 2.1.5.2 of CTIA
01.01 [15] shall be used.

5.1.2.2.2. Test settings when DUT supports simultaneous LTE and NR uplink operation

The FR1 EN-DC communication tester and DUT shall be configured per section 7.3B.2 (Reference
Sensitivity for EN-DC) of 3GPP TS 38.521-3 [18] using the defaults specified in 3GPP TS 38.521-3 [18]
and 3GPP TS 38.508 [17] as applicable with the following exceptions: p-MaxEUTRA-r15 shall be set to
20 dBm, and p-NR-FR1 shall be set to 20 dBm (to achieve a 50% uplink power split between LTE and
NR). For a given LTE downlink RF power level, throughput shall be measured on LTE using the test
procedure in section 7.3B.2 of 3GPP TS 38.521-3 [18] and the downlink and uplink LTE reference
measurement channels defined in 3GPP TS 36.521-1 [12]. For a given NR downlink RF power level,
throughput shall be measured on NR using the test procedure in section 7.3B.2 of 3GPP TS 38.521-3
[18] and the downlink and uplink NR reference measurement channels defined in 3GPP TS 38.521-1 [16].
The EN-DC communication tester shall send continuous uplink power control “up” commands to the DUT
on both LTE and NR to ensure the DUT's LTE transmit power and NR transmit power are at the p-
MaxEUTRA-r15 and p-NR-FR1 output power limits of 20 dBm, respectively, during the sensitivity
searches. The downlink power step size shall be no more than 0.5 dB when the RF power level is near
the LTE or NR sensitivity level. The minimum LTE RF power level resulting in a data throughput rate
greater than or equal to 95% of the maximum throughput of the LTE reference measurement channel
shall be recorded as the downlink power level corresponding to the 95% throughput percentage. The
minimum NR RF power level resulting in a data throughput rate greater than or equal to 95% of the
maximum throughput of the NR reference measurement channel shall be recorded as the downlink power
level corresponding to the 95% throughput percentage. Care must be taken to ensure that the duration of
the throughput measurement is sufficient to achieve statistical significance according to Annex G.2 of
3GPP TS 36.521-1 [12] and Annex H.2 of 3GPP TS 38.521-1 [16] for LTE and NR, respectively. The
downlink signal level for each DUT test condition shall be recorded for integration pursuant to CTIA 01.20
[1] or CTIA 01.21 [2] to give a single figure of merit referred to as Total Isotropic Sensitivity (TIS).

5.1.2.2.3. Test settings when DUT only supports single uplink operation

The FR1 EN-DC communication tester and DUT shall be configured per section 7.3B.2 (Reference
Sensitivity for EN-DC) of 3GPP TS 38.521-3 [18] using the defaults specified in 3GPP TS 38.521-3 [18]
and 3GPP TS 38.508 [17] as applicable. For a given LTE downlink RF power level, throughput shall be
measured on LTE using the test procedure in section 7.3B.2 of 3GPP TS 38.521-3 [18] and the downlink
and uplink LTE reference measurement channels defined in 3GPP TS 36.521-1 [12]. For a given NR
downlink RF power level, throughput shall be measured on NR using the test procedure in section 7.3B.2
of 3GPP TS 38.521-3 [18] and the downlink and uplink NR reference measurement channels defined in
3GPP TS 38.521-1 [16]. When measuring LTE, no uplink traffic shall be scheduled on NR. When
measuring NR, no uplink traffic shall be scheduled on LTE. The EN-DC communication tester shall not
set values for p-MaxEUTRA-r15 and p-NR-FR1. The EN-DC communication tester shall send continuous
uplink power control “up” commands to the DUT on the protocol that is transmitting, either LTE or NR, to
ensure the DUT's transmit power is at maximum output power for the RAT under test during the
sensitivity searches. The downlink power step size shall be no more than 0.5 dB when the RF power level
is near the LTE or NR sensitivity level. The minimum LTE RF power level resulting in a data throughput
rate greater than or equal to 95% of the maximum throughput of the LTE reference measurement channel
shall be recorded as the downlink power level corresponding to the 95% throughput percentage. The
minimum NR RF power level resulting in a data throughput rate greater than or equal to 95% of the
maximum throughput of the NR reference measurement channel shall be recorded as the downlink power
level corresponding to the 95% throughput percentage. Care must be taken to ensure that the duration of
the throughput measurement is sufficient to achieve statistical significance according to Annex G.2 of
3GPP TS 36.521-1 and Annex H.2 of 3GPP TS 38.521-1 [16] for LTE and NR, respectively. The downlink
signal level for each DUT test condition shall be recorded for integration pursuant to CTIA 01.20 [1] or
CTIA 01.21 [2] to give a single figure of merit referred to as Total Isotropic Sensitivity (TIS).
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5.2 Frequency Range 2 (FR2)
5.2.1 NR FR2 EN-DC (1 LTE carrier with 1 NR carrier)
5.2.1.1 Transmit Power Test Settings

Using the settings in clause 6.2B.1.4.1.4 of 3GPP TS 38.521-3 [18], establish the LTE and NR FR2
connections.

Instead of the NR test conditions defined in clause 6.2.1.1.4.1 of 3GPP 38.521-2 [19], TX test cases shall
be executed for the three test frequency ranges using:

e One modulation scheme

e One operating bandwidth

e One SCS, and

e Inner Full RB allocations across the bands supported by the DUT, as defined in Table 5.2.1.1-1.
The TX beam peak search shall be performed for each of the test frequency ranges defined in Table
5.2.1.1-1 unless the device manufacturer declares that the TX beam peak direction from the mid test
frequency range can be re-used for the low and high test frequency ranges. Beam peak search results
cannot be re-used across different bands that are not overlapping. The report must clearly state that the

beam peak directions for the low and high frequency ranges have not been determined with a beam peak
search procedure but instead have re-used beam peak directions per the DUT vendor declaration.
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Table 5.2.1.1-1 Test Conditions for NR Operating Bands n258, n260 and n261

Band | Bandwidth | SCS | Range | Modulation UL RB Allocation (Inner DL Center RF

[MHz] [kHz] Full) Config. | Frequency | Channel

of Carrier | Number

[MHz] [ARFCN]

Low 24300 2017499
DFT-s-

n258 100 120 Mid OFDM 20@23 N/A 25875 2043749
QPSK

High 27450 2069999

Low 37050 2229999
DFT-s-

n260 100 120 Mid OFDM 20@23 N/A 38499.96 2254165
QPSK

High 39949.92 2278331

Low 27550.08 2071667
DFT-s-

n261 100 120 Mid OFDM 20@23 N/A 27924.96 2077915
QPSK

High 28299.96 2084165

5.2.1.2 Receiver Sensitivity Test Settings

Using the settings in clause 7.3B.2.4.4.1 of 3GPP TS 38.521-3 [18], establish the LTE and NR FR2
connections.

Instead of the NR test conditions defined in clause 7.3.2.4.1 of 3GPP TS 38.521-2 [19], the RX test cases
shall be carried out for the three test frequency ranges, one modulation, one bandwidth and one SCS
across the bands supported by the DUT, as defined in Table 5.2.1.2-1.

The RX beam peak search shall be performed for each of the test frequency ranges defined in Table
5.2.1.2-1 unless the device manufacturer declares that the RX beam peak direction from the mid test
frequency range can be re-used for the low and high test frequency ranges. Beam peak search results
cannot be re-used across different bands that are not overlapping. The report must clearly state that the
beam peak directions for the DUT’s low and high frequency ranges have not been determined with a
beam peak search procedure but have re-used the mid frequency direction per a DUT vendor declaration.
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Table 5.2.1.2-1 Test Conditions for NR Operating Bands n258, n260 and n261

DLRB
Band | Bandwidth | SCS Range DL Allocati uL ULRB Center RF
[MHz] [kHz] Modulation on Modulation | Allocation | Frequency | Channel
of Carrier Number
[MHz]
[ARFCN]
Low 24300 2017499
DFT-s-
1258 100 120 Mid CP-OFDM | "66@0 |  oFDM 64@0 | 25875 2043749
QPSK
QPSK
High 27450 2069999
Low 37050 2229999
DFT-s-
1260 100 120 Mid CP-OFDM | 66@0 | OFDM 64@0 | 38499.96 | 2254165
QPSK
QPSK
High 39949.92 | 2278331
Low 27550.08 | 2071667
DFT-s-
0261 100 120 Mid CP-OFDM | 66@0 | OFDM 64@0 | 2792496 | 2077915
QPSK
QPSK
High 2820996 | 2084165
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Appendix A Revision History

Date Version Description
February 2022 4.0.0 Initial release
Section 2:
e  Contents moved from SISO OTA test plan (Sections 5.4, 5.5, 5.6, 6.4, 6.5, 6.6, K.2 and
Appendix M)
Section 3:
e  Contents moved from SISO OTA test plan (Sections 5.7, 6.7, K.3 and Appendix M)
Section 4:
e  Contents moved from SISO OTA test plan (Sections 5.8, 5.12, 5.13, 5.15, 5.16, 6.8, 6.16,
6.17,6.20, 6.21, 6.22, K.4 and Appendix M)
e  Update IE p-Max setting for LTE PC2 bands on Section 4.1.1
e  Addition of alternative channels to address guard band issues for Bands 12, 13 and 71 on
Section 4.6
Section 5:
e  Contents moved from SISO OTA test plan (Sections 5.17 and 6.23)
e  Contents moved from mm-wave test plan (Sections 5.1 and 6.1)
e  Update of test settings for NR FR1 SA per 3GPP TS 38.521-1 on Section 5.1.1
e  Addition of NR FR1 SA Band n25 on Section 5.1.1
e  Addition of NR FR1 EN-DC (1 LTE carrier with 1 NR carrier) test settings on Section 5.1.2
December 2022 5.0.0 Section 2:
e  Updated the intermediate channel sections title to “Relative Sensitivity on Intermediate
Channel Measurements” in sections 2.1.2.1, 2.2.2.1 and 2.3.2.1.
Section 3:
e  Removed UMTS Band IV.
e  Updated the intermediate channel section title to “Relative Sensitivity on Intermediate
Channel Measurements” in section 3.1.2.1.
Section 4:
e  Removed LTE Band 17 and the corresponding CA band combinations including Band 17.
The respective notes for test reduction were removed and remaining notes were
renumbered.
e  Clarification on the need of calibrated downlink power level for the PCC when SCC is
under test in sections 4.2.2 and 4.4.1.
e  Updated the intermediate channel section title to “Relative Sensitivity on Intermediate
Channel Measurements” in section 4.1.2.1.
Section 5:
e  Addition of bands n12, n14, n26, n30, n48 and n77 for NR FR1 SA.
e  Update of test parameters for all legacy bands for NR FR1 SA and legacy band
combinations for EN-DC.
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e  Added Relative Power on Intermediate Channel measurements for wide frequency TDD
bands.

e  Added Relative Sensitivity on Intermediate Channel measurements for all bands.

e  Moved alternative operating bandwidths (informative) for bands n25, n66, n70 and n78
into separate tables.

e  Removed variant 2 for the corresponding NR FR1 EN-DC band combinations.

e  Clarification on the need of calibrated downlink power level for the RAT not tested in
section 5.1.2.2.1.
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