H—a_ Report No. HCT-SR-2405-FCO10

Appendix H. — Power reduction verification

Per the May 2017 TCBC Workshop notes, demonstration of proper functioning of the power reduction
mechanism is required to support the corresponding SAR Configurations.

A Base station simulator was used to establish a conducted RF connection and output power was
monitored. The power measurements were confirmed to be within expected tolerance for all DSI. before
and after a power reduction mechanism was triggered. For the combination cases, one mechanism was
switched to a ‘triggered’ state at a time; powers were confirmed to be within tolerances after each

additional mechanism was activated
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Report No. HCT-SR-2405-FC010

HHCT

1. Power Reduction Verification for Main ANT

This device utilizes a power reduction mechanism for some wireless modes under DSI(Device State Index).

For this device DSI = 0 is configured when the device cannot detect the use conditions, and DSI = 3 is
configured when Hotspot mode activated. DSI = 2 is configured when receiver mode on.

Table 1.1 Power Reduction Verification for Antenna A

Mechanism Device State Index(DSI)
Free state
RCV ON Hotspot On GSM 850 GPRS/EDGE 0 2 2
Hotspot On RCV ON GSM 850 GPRS/EDGE 0 3 2
RCV ON Hotspot On GSM 1900 GPRS/EDGE 0 2 2
Hotspot On RCV ON GSM 1900 GPRS/EDGE 0 3 2
RCV ON Hotspot On UMTS Band 5 0 2 2
Hotspot On RCV ON UMTS Band 5 0 3 2
RCV ON Hotspot On LTE Band 12 0 2 2
Hotspot On RCV ON LTE Band 12 0 3 2
RCV ON Hotspot On LTE Band 13 0 2 2
Hotspot On RCV ON LTE Band 13 0 3 2
RCV ON Hotspot On LTE Band 5 0 2 2
Hotspot On RCV ON LTE Band 5 0 3 2
RCV ON Hotspot On LTE Band 66 0 2 2
Hotspot On RCV ON LTE Band 66 0 3 2
RCV ON Hotspot On LTE Band 4 0 2 2
Hotspot On RCV ON LTE Band 4 0 3 2
RCV ON Hotspot On LTE Band 2 0 2 2
Hotspot On RCV ON LTE Band 2 0 3 2
RCV ON Hotspot On NR Band n5 0 2 2
Hotspot On RCV ON NR Band n5 0 3 2
RCV ON Hotspot On NR Band n66 0 2 2
Hotspot On RCV ON NR Band n66 0 3 2

Table 1.2 Power Reduction Verification for Antenna B

Mechanism
RCV ON Hotspot On LTE Band 41 0 2 2
Hotspot On RCV ON LTE Band 41 0 3 2
RCV ON Hotspot On NR Band n41 0 2 2
Hotspot On RCV ON NR Band n41 0 3 2

Table 1.3 Power Reduction Verification for Antenna |

Mechanism
RCV ON Hotspot On LTE Band 2 0 2 2
Hotspot On RCV ON LTE Band 2 0 3 2
RCV ON Hotspot On LTE Band 4 0 2 2
Hotspot On RCV ON LTE Band 4 0 3 2
RCV ON Hotspot On LTE Band 41 0 2 2
Hotspot On RCV ON LTE Band 41 0 3 2
RCV ON Hotspot On LTE Band 66 0 2 2
Hotspot On RCV ON LTE Band 66 0 3 2
RCV ON Hotspot On NR Band n41 0 2 2
Hotspot On RCV ON NR Band n41 0 3 2
RCV ON Hotspot On NR Band n66 0 2 2
Hotspot On RCV ON NR Band n66 0 3 2
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Appendix |. — Down-link CA Power Measurement / 5G NR Call Box Setup
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1. LTE Down-link Carrier Aggregation Conducted Powers

SAR test exclusion for LTE downlink Carrier Aggregation is determined by power measurements according
to the number component carriers(CCs) supported by test product implementation. For those
configurations required by April 2018 TCBC Workshop notes, conducted power measurements with LTE
Carrier Aggregation(CA) (downlink only) active are made in accordance to KDB Publication 941225
DO5Av01102. The RRC connection is only handled by one cell, the primary component carrier (PCC) for
downlink and uplink communications. After making a data connection to the PCC, the UE device adds
secondary component carrier(s)(SCC) on the downlink only.

Downlink Carrier aggregation:

1. This device only supports downlink carrier aggregation. For every supported combination of
downlink carrier aggregation, power measurements were performed with the downlink carrier
aggregation active for the configuration with highest measured maximum conducted power with
downlink carrier aggregation inactive measured among the channel bandwidth, modulation, and RB
combinations in each frequency band.

2. All control and acknowledge data is sent on uplink channels that operate identical to specifications
when downlink carrier aggregation is inactive.

3. Per FCC KDB publication 941225 DO5A vO1r02, Section C)3)b)ii), PCC uplink channel was selected at
downlink carrier aggregation combinations. The downlink PCC channel was paired with the selected
PCC uplink channel according to normal configurations without carrier aggregation.

4. For continuous intra-band carrier aggregation, the downlink channel spacing between the
component carriers was set to multiple of 300kHz less than the nominal channel spacing defined in
section 5.4.1A of 3GPP TS 36.521.

5. For non-continuous intra-band carrier aggregation, the downlink channel spacing between the
component carriers was set to be larger than the nominal channel spacing and provided maximum
separation between the component carriers.

6. Allselected downlink channels remained fully within the downlink transmission band of the respective
component carrier.

Wireless

Base Station Simulator [«——RF Connector——{ 2
Device

Power Measurement setup
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LTE Down Link 3CA Call Setup
PCC Setting (Channel/ RB/ BW/ Modulation)

Report No. HCT-SR-2405-FC010
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SCC2 Setting (Channel/ RB/ BW/ Modulation) and call Connection
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Single 3CA Downlink Carrier aggregation conducted Power

PCC sce scc \ Tx Power \ |

LTE Single |LTE Tx Power,
Carrier Tx| with DL CA |Peviaion

Combinati PCCUL| PCCUL |PCCDL| PCCDL SCCDL| SCCDL SCCDL| SCCDL
R Modulation|R8 offset/Band BW BandBW Power | Enabled | (dg)
Channel|Frequency|Channel| Frequency Channel|Frequency Channel Frequency|  (dBm) (dBm) 2-0

(1) (2)
41D 41 |20{39750 | 2506 |39750| 2506 QPSK [1] O | 41 [20]39948 | 2525.8 | 41 |20]{ 40146 | 25456 | 20.77 20.68 -0.09

4x4 MIMO 3CA Downlink Carrier aggregation conducted Power

PCC scc scC \ Tx Power \ |

LTE Single [LTE Tx Power,
Carrier Tx| with DL CA |Peviaion

Combinati PCCUL| PCCUL |PCCDL| PCCDL SCCDL| SceoL SCCDL| SCCDL
R Modulation|R8 offset/Band BW BandBW Power | Enabled | (dg)

Channel|Frequency|Channel|Frequency Channel|Frequency Channel Frequency|  (dBm) (dBm) 2-0)

[41D] 41120139750 2506 |39750| 2506 QPSK [ 1] 49 [ 41 120139948 | 2525.8 | 41 |20] 40146 | 2545.6 | 20.77 20.70 -0.07
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2. 5G NR Call Box Setup

Procedure used to establish output Power measurement for NR Bands
Select operating band, BW and Channel.
® (lick Cell on button in the right of Test application screen.

® Turn the LTE Cell On using "ON/OFF" Key.
ﬁ Keysight CB?m?(ﬂiTesl Application Framework — 5G NR {15.1001.1610.3201)

Config Identities

Il Power:
Frequency / Duplex Mode

Duplex Mode / Band.
Downlink Bandwidth:

Downlink EARFCN

Simulated Path Loss:

Reference Signal Power (SI1B2)
TDD Specific Configuration

Frame Configuration

RF Config

DL Antenna Configuration

ble Loss:

® Turn the Airplane Mode On and then turn the Airplane mode off.

dBm/10MHz

Expected Input Power

Test Mode UE Enquiry Incl

Frequency Setting Method EARFCN

Uplink Bandwidth: 10 MHz

Uplink EARFCN

yelic Prefix Normal

Special Subframe Configuration

Expected Input Power Control

dBm/10MHz  -20.00

| UE Ini ‘

® Select All down bits for UL Power control Mode in LTE.

General UE Power Control Boosting

UE Power Control Mode: Target

UL Power Control Parameters

PO (Nominal PU:

PO (UE-P
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dBm/15kHz
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Local

Pair UL/DL Freq
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Setup for NR Band

® Select waveform for Setting NR Band (PHY->PUSCH->Enable Transform Precoder)
- Enable : DFT-s-OFDM, Disable : CP-OFDM

Cell On

Bandwidth Parts PDSCH PDSCH DMRS PDCCH PRACH PUSCH PUSCH DMRS PUCCH SRS Config
Connect»
Enable PUSCH Bandwidth Part: Initial B!
General

Data SCID d Rate Matching Type Full Buffer Function Tests

Frequency Hopping Mede No Hopping Overhead head 0

5 NR S-Cell
Resource Allocation Confi MCS Table V Aggregation

RBG fig: g MCS Table Transform Precox
Mobility»-
Tx Config ok Enable Transform Precoder:

UL Max Rank Msg3 Transform Precoding: Resource

Allocation
Codebook Subset: 0 ere Enable M2 BPSK TP:

UCI Over PUSCH: Enable M/2 BPSK Power Boost:

Link to
UCI Over PUSCH Scal

[-SELecied][:SELected].ACTive[.STATe] Local @, Search...

® Select operating band, BW, SCS and Channel.
® Turn the NR Cell On using “"ON/OFF" Key.

More 1/2w-

[E]
Cell Off

Config Identities 8SB / Broadcast UE Power Control UE Power Meas Advanced
Connecti
RF Common

Duplex Mode: NR Cell Type: Test Channel
Function Test
Frequency Range:

Downlink Uplink

q NR S-Cell
DL Bandwidth: UL Bandwidth: Aggregation

DLARFCN 392000 SSB ARFCN: 392000 ULARFCN 376000
DL Frequency: UL Frequency: Mobility

DL Point A Offset To Carrier- 0 UL PointA: 3 Offset To Carrier: 0

Resource

DL Phase Compensation: 0 UL Pha mpensation Allocation

Enable Frequency Shift:
Link t

Reference Signal Power: dBm/SC -38. dBm/BW Expected Input Power: Manual dBm/BW

DL MIMO Configuration: Static Channel Model:  Static MIMO ¥ UL MIMO Configuration:

Misc

Include UE Cap Enquiry

More 1/2

@, Search...
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Connect NR S-Cell Aggregation
® Click NR S-Cell Aggregation
® Check the Cell 1's DL and UL box(PCC) and than Click Apply.
® Check the message summary If message shows NR Msg 5, It is connected

g, Keysight CS700200A Test

Config Impairments Message Summary Error Log RUI Log Logging RF Connectors App Info
Connect

Show Meas Reports Show PRACH

Cell Time Dir Message Function Test

Esm Information Response NR S-CeIIAggregation
Activate Default Eps Bearer Cnix Request
Aggregate Activate NR S-Cell

Attach Accept _
Aggregation

RRC Connection Reconfiguration Cell DL uL
RRC Connection Reconfiguration Complete
Cell 1 (PCC)
UL Information Transfer
Attach Complete Cell 2
Activate Default Eps Bearer Context Accept
Resource

Cell 3
Allocation

RRC Connection Reconfiguration
5G NR RRC Connection Reconfiguration Celld
19:57:16.503 5G NR Radio Bearer Config
19:57:16.824 RRC Connection Reconfiguration Complete
19:. 30 5G NR RRC Connection Reconfiguration Complete
19:57:16.897 NR Msg2
19:! 897 NR Msg1
19:57:16.990 NR Msg3
19:57:16.993 NR Msg5

Auto NR Aggregation:

BSE:CONFIg:LTE[:SELectes UTO:NR:AGGRegation
Max Power setting
® (lick “Cell in the bottom of screen.

® C(Click “"UE Power control” than change UE Power control mode to All Up bits.

Main

Cell Off

Config Identities. SSB / Broadcast UE Power Control UE Power Meas Advanced
Connect

Bandwidth Part: Initial BW
PUSCH.UIE Drwar Cantrnl
Function Test
UE Power Control Mode: All Up Bits The PUSCH will be told to continuously increase power

NR S-Cell
Aggregation
PUCCH UE Power Control

UE Power Control Mode: low will follow the PUSCH TPC

UL Power Control Parameters
Resource
Allocation

Add Spectrum Emission 0 p0 Nominal With Grant  -90 deltaF PUCCH f3: 0

PUSCH Alpha Value: deltaF PUCCH f0 deltaF PUCCH f4: o

Link fo X
PUSCH p0: deltaF PUCCH f1 PUCCH pD Nominal -90
p-Max deltaF PUCCH f2: p0 Set Value:

p-maxEUTRA

More 1/2
Q_ Search
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Selecting Start RB/Count/MCS
Select the each test configurating (Start RB,

Quick Config TDD UL-DL Config Scheduling Map Slot Config PDSCH TDRA
Selected Slot Config; Fixed MCS Index 4 - QPSK v | Start RB/!

Radio Frame Map
Radio Frames per Repetition

1~ Align to 3SB Period (20ms)

Slot Map

(] 2

1

Symbol Map
0 1 2 3 4 5 6 7 8 9 10 1 12 13

View Tx Power
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Count, MCS).

Cell Off

PUSCH TDRA Link Adaptation
Connecte

Function Test»-

NR S-Cell
Aggregation

Add FC1
ar All Set All: FCO

ot Config Palette

Resource
Allocation

Link to

UL& DL
Add S Del SCO

Clear Al

® (lick "Link to X-Apps."(Please refer to Figure-7)

® Select “Channel Power”.

TDD UL-DL Config Scheduling Map Slot Config PDSCH TDRA

Slot Config: Fixed MCS Index 4 - QPSK v  Start RB

Align to 8SB Period (20ms)

Quick Config

Selected

Radio Frame Map
Radio Frames per Repetition

1 v

Slot Map

(] 2

1

Symbol Map
0 1 2 3 4 5 6 7 8 9 10 1 12 13
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