[EST REPORT

TAS ALGORITHM COMPLIANCE

EUT Description
Brand Name
Model Name
FCC ID

Date of Test Start/End

Convertible PC

HP

HSN-157C

B94HNIS7CPT

2022-09-01 / 2022-10-12

Features LTE, WCDMA
Applicant HP Inc.
Address 1501 Page Mill Road, Palo Alto CA 94304, USA

Contact Person

Telephone / Email

Sam Lin

+886 2 37896331 / sam.lin2@hp.com

Test Report identification

Revision Control

220815-02.TRO4

Rev. 01
This test report revision replaces any previous test report revision

Intel Corporation S.A.S — WRF Lab
425 rue de Goa — Le Cargo B6 - 06600, Antibes, France
Tel. +33493001400 / Fax +33493001401

1 of 48




Test Report No: 220815-02.TR04 Rev. ’Ol

TABLE OF CONTENTS

LIS RS Y=L U o =Y o3 ] o) 4o P PEERR 3
R Y 1T R U =T 0 g 1= YA €= 1 o PP POPPPPRPPPTNN 3
2 o U TT o =T = T U PEEPR 3
G T =] ST 0 o] =2 S PSP PP UPPPPP PPN 4
1.4, SOTEWAIE [ FITMWAIE ... ieieeee ittt ettt ettt oottt et ookttt e ok et e e o4kttt e e 42k b et e o4k b et e e 4ok bbbt o4k b et e a4 sb et e e s bt be e e e anbn e e e s annneee s 4
1.5. DOCUMENT REVISION HISTOIY ..ottt ettt ekttt e bttt e e bbbt e e s bbbt e e s bbbt e e s kb et e e s bbb e e e snbne e e s annreee s 4
I =S (T U | 6O PP TP P PP PP PUPPPPPP 5
2.1, SUMMATY OF TEST CASES ...eiiiiiuiiitiiittiie ettt ettt ettt e e et e e bttt e 4 s b bt e e o aa kbt e e 4 e R R bt e o4 aa kb e e o4 e a bbbt e e aab b e e e e aan b et e e aanbe e e e enbreeeeantns 5
2.2. TAS Parameters Range COmMPlANCE - LTE .....uuiiiiiii oo sttt e e s s st r e e e e e s s st e e e e e e e s s nnan e e e e e e e e e s snnnnrnneeaaeaean 6
2.3. TAS Parameters Range Compliance - WCDMA ..., 14
2.4. Bands Validation - LTE ...ttt e e et e e et e e ekt e e e e s r et e e e e et e e e e s e e e e e nnnre e e e nnnns 22
2.5. Bands Validation - WECDMA ...ttt et r et e e e r et e e e e st e e e e an et e e e e s r et e e e s et e e e nr e e e e e re e e e e nnnes 37
2.6. Time Varying Test SEqUENCE - LTE ..., 41
2.7. Time Varying Test Sequence - WCDMA ..., 43
RS A o = 1 T Lo V2= g I I = R O PP TP PP PP PUPPPPP 45
2.9. HANAOVEN - LTE-WECDMA ...ttt ettt ettt e oo b et e e oo a b et e oo eh ket e oo ek ket e e e aab et e e e ek bb e e e e aabe e e e e anbe e e e e anbreeeeanens 46
2.10. Call Drop and REDOOT - LTE ...ttt ettt ettt e e st e e e sabb et e e sab b et e e sbbe e e e sbbeeeeabneeeeane a7

2 of 48



intel
Test Report No: 220815-02.TR04 &ev. Oi

Py

1. Test Setup Description

1.1. Measurement System
The conducted power measurement test setup is described in the following and illustrated in Figure 1

a. The DUT which is a Fibocom M2 L860-GL-16 module contains the XMM7560 R+ Cellular Modem, and installed
inside HP model HSN-I57C convertible PC.

b. The control PC is used to configure the Call Box to send power control test sequences to the XMM7560 R+

c. Uplink signal power is monitored by the Spectrum Analyzer and record by the PC with a time resolution of 25
msec which is substantially less than the power adjustment interval (Avg_SAR_Check_Period) of 1 sec used for
XMM7560 R+ .

d. The values of Avg_ SAR_Power are read from the XMM7560 R+ by the PC at each Avg_SAR_Check_Period

e. In additional to power results, the time sequence of power control commands and power samples are also
recorded by the PC to enable results to be correlated and plotted.Uplink signal from the XMM7560 R+ is fed
through a 3 dB Power Splitter, which delivers an equal amount of signal to the Spectrum Analyser and the Call
Box. The Splitter has high isolation between the Spectrum Analyser and the Call Box. Due to different
Uplink/Downlink frequencies and the zero span time-domain measurement used, interference of Uplink and
Downlink sigals is avoided.

f. Path loss in the power measurement setup from the XMM7560 R+ Main Antenna port to either the Call Box or
the Spectrum Analyser is taked into account

GPIB /VISA
FC
Callbox
CMW 500
GPIB /VISA
Splitter DUT
Spectrum

Analyzer
Figure 1 - Test Setup

1.2. Equipments List

The Equipments used for the conducted power measurement test setup are listed in Table below.

ID Device Typ&z/lMo Serial Manufacturer Cal. Date Cal. Due Date
179-000 Communication Tester CMWS500 163104 Rohde & Schwarz 2022-02-02 2024-02-02
271-000 Spectrum Analyzer FSL6 102143 Rohde & Schwarz 2022-04-26 2024-04-26

024 Setup Cable - - - Used for all tests excepted for LTE48
025 Setup cable - - - Used for LTE 48 Band Validation
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1.3. Test Samples
Sample ID Description Model L;grtigf’ S/N module IMEI Note
220815- Convertible PC Used for all test
#1 with Fibocom L860- | HSN-I57C | 0002770GSX | C902NLOOMF | 359869741879311 cases excepted for
02.503
GL-16 LTE48
Convertible PC
42 220815- | it Fibocom L860- | HSN-I57C | 0002770Gsx | C902MYOOC | 559869740003567 Used for Band
02.S05 GL-16 N Validation LTE 48
1.4. Software / Firmware
Sample #1
Firmware Version
Intel M2_7560_R_01.2140.05
Fibocom 18601.5001.00.01.15.19 V1.3
Sample #2
Firmware Version
Intel M2_7560_R_01.2224.01
Fibocom 18601.5001.00.01.15.23
1.5. Document Revision History
Revision # Date Modified by Revision Details
Rev.00 2022-10-14 Cheiel In Initial release
Rev.01 2022-10-18 Cheiel In Correction of model name and FCC ID

4 of 48




Test Report No: 220815-02.TR04

2. Test Results

2.1. Summary of Test Cases

LS
Rev. 01

The following table lists the types of TAS algorithm validation tests performed and the corresponding Tables describing

the test configurations and validation results.

Validation type RAT Configurations Results Verdict
TAS Parameters Range Compliance | LTE Table 1 Section 2.2 Pass
TAS Parameters Range Compliance | WCDMA Table 2 Section 2.3 Pass
Bands Compliance LTE Table 3 Section 2.4 Pass
Bands Compliance WCDMA Table 4 Section 2.5 Pass
Time Varying Test Sequence LTE Table 5 Section 2.6 Pass
Time Varying Test Sequence WCDMA Table 6 Section 2.7 Pass
Handover LTE-LTE Table 7 Section 2.8 Pass
Handover LTE-WCDMA Table 8 Section 2.9 Pass
Call Drop and Reboot LTE Table 9 Section 2.10 Pass

50f 48



Test Report No: 220815-02.TR04

LS
Rev. 01

2.2. TAS Parameters Range Compliance - LTE
Table 1 - Test Cases for TAS Parameters Range Compliance of LTE bands
Case | RAT | Band | rDPR OF | ROlPerio | Check Per | Gin o | PO ToeR | v DPR ON
F_dBm - - _dBm _dBm _dBm
1 LTE 2 23 100 1 22 21 20
2 LTE 2 23 100 1 22 21 18
3 LTE 2 23 100 1 22 19 18
4 LTE 2 23 100 1 22 19 16
5 LTE 2 23 100 1 18 17 16
6 LTE 2 23 100 1 18 17 14
7 LTE 2 23 100 1 18 15 14
8 LTE 2 23 100 1 18 15 12
9 LTE 2 23 100 1 13 12 11
10 LTE 2 23 100 1 13 12 9
11 LTE 2 23 100 1 13 10 9
12 LTE 2 23 100 1 13 10 7
13 LTE 2 23 360 1 18 17 14

Note: The Average power is calculated using the measured instantaneous power and compared to the UpperThreshold Plus Tune-Up Tolerance. This
is applied for all the test cases in this report.
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Case #5: LTE Band 2 — Max Power 23 dBm — Roll Period 100 sec — Check Period 1 sec
Max_Power_DPR_ON [dBm]
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Case #7: LTE Band 2 — Max Power 23 dBm — Roll Period 100 sec — Check Period 1 sec
Max_Power_DPR_ON [dBm]
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Case #9: LTE Band 2 — Max Power 23 dBm — Roll Period 100 sec — Check Period 1 sec
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Case #11: LTE Band 2 — Max Power 23 dBm — Roll Period 100 sec — Check Period 1 sec
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2.3. TAS Parameters Range Compliance - WCDMA
Table 2 - Test Cases for TAS Parameters Range Compliance of WCDMA bands
Max_Pow
Case RAT Band | S=2n Roo”d—Pse” Ce?f(’)c dk—sp A_L%B%? A_X%Vv%? '\Q?_XEFF:QLV
m - - esh_dBm | esh_dBm | ON_dBm
14 WCDMA 2 23.5 100 1 22 21 20
15 WCDMA 2 235 100 1 22 21 18
16 WCDMA 2 235 100 1 22 19 18
17 WCDMA 2 23.5 100 1 22 19 16
18 WCDMA 2 235 100 1 18 17 16
19 WCDMA 2 235 100 1 18 17 14
20 WCDMA 2 235 100 1 18 15 14
21 WCDMA 2 23.5 100 1 18 15 12
22 WCDMA 2 23.5 100 1 13 12 11
23 WCDMA 2 23.5 100 1 13 12 9
24 WCDMA 2 23.5 100 1 13 10 9
25 WCDMA 2 23.5 100 1 13 10 7
26 WCDMA 2 235 360 1 18 17 14

Note: The Average power is calculated using the measured instantaneous power and compared to the UpperThreshold Plus Tune-Up Tolerance. This
is applied for all the test cases in this report.
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Case #18: WCDMA Band 2 — Max Power 23.5 dBm — Roll Period 100 sec — Check Period 1 sec
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Case #20: WCDMA Band 2 — Max Power 23.5 dBm — Roll Period 100 sec — Check Period 1 sec
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Case #22: WCDMA Band 2 — Max Power 23.5 dBm — Roll Period 100 sec — Check Period 1 sec
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Case #24: WCDMA Band 2 — Max Power 23.5 dBm — Roll Period 100 sec — Check Period 1 sec
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Case #25: WCDMA Band 2 — Max Power 23.5 dBm — Roll Period 100 sec — Check Period 1 sec
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2.4. Bands Validation - LTE
Table 3 - Test Cases for Bands Compliance of LTE bands
Max_Pow
Case RAT Band | S2n ROO”d—PSe” Ce?f(’)c dk—sp A_\G%Biﬁ A_\(%VVST/?\? '\Q?_Xﬁglg\iv
m - - esh_dBm | esh_dBm | ON_dBm
1 LTE 1 23 100 1 20 19 18
2 LTE 2 23 100 1 20 19 18
3 LTE 3 23 100 1 20 19 18
4 LTE 4 23 100 1 20 19 18
5 LTE 5 23 100 1 20 19 18
6 LTE 7 23 100 1 20 19 18
7 LTE 8 23 100 1 20 19 18
8 LTE 12 23 100 1 20 19 18
9 LTE 13 23 100 1 20 19 18
10 LTE 14 23 100 1 20 19 18
11 LTE 17 23 100 1 20 19 18
12 LTE 18 23 100 1 20 19 18
13 LTE 19 23 100 1 20 19 18
14 LTE 20 23 100 1 20 19 18
15 LTE 25 23 100 1 20 19 18
16 LTE 26 23 100 1 20 19 18
17 LTE 28 23 100 1 20 19 18
18 LTE 30 22 100 1 20 19 18
19 LTE 34 23 100 1 16 15 14
20 LTE 38 23 100 1 16 15 14
21 LTE 39 23 100 1 16 15 14
22 LTE 40 23 100 1 16 15 14
23 LTE 41 25 100 1 16 15 14
24 LTE 43 23 100 1 16 15 14
25 LTE 48 21 100 1 16 15 14
26 LTE 66 23 100 1 20 19 18
27 LTE 71 23 100 1 20 19 18

Note: The Average power is calculated using the measured instantaneous power and compared to the UpperThreshold Plus Tune-Up Tolerance. This
is applied for all the test cases in this report.
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Case #19: LTE Band 34 — Max Power 23 dBm — Roll Period 100 sec — Check Period 1 sec
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Case #21: LTE Band 39 — Max Power 23 dBm — Roll Period 100 sec — Check Period 1 sec

Avg_SAR_UppThresh [dBm]

Avg_SAR_LowThresh [dBm]

Max_Power_DPR_ON [dBm]

16

15

14

Power in (dBm)

25 . .

-5 1 1

Upper Threshold

= == Upper Threshold + Tune Up Tolerance
s |_ower Threshold

Measured Instantaneous Power

Rolling Average of Instantaneous Power

0 100 200

300 400 500 600 700
time(s)

800

Avg SAR UppThresh [dBm]

Avg SAR LowThresh [dBm]

Case #22: LTE Band 40 — Max Power 23 dBm — Roll Period 100 sec — Check Period 1 sec

Max_Power DPR ON [dBm]

16

time(s)

15 14
25 T T T T T T
20 .
AR R AARNARA A
~ 15 A N ]
E
m
Z
E 101 .
o
2
=]
o
5 -
Upper Threshold
== == Upper Threshold + Tune Up Tolerance
or e |_ower Thresshold )
Measured Instantaneous Power
Rolling Average of Instantaneous Power
75 1 1 1 1 | 1 1
0 100 200 300 400 500 600 700 800

33 0f 48



intel

Test Report No: 220815-02.TR04 Rev. 01
Case #23: LTE Band 41 — Max Power 25 dBm — Roll Period 100 sec — Check Period 1 sec
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Case #24: LTE Band 43 — Max Power 23 dBm — Roll Period 100 sec — Check Period 1 sec
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Case #25: LTE Band 48 — Max Power 21 dBm — Roll Period 100 sec — Check Period 1 sec
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Case #26: LTE Band 66 — Max Power 23 dBm — Roll Period 100 sec — Check Period 1 sec
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2.5. Bands Validation - WCDMA

Table 4 - Test Cases for Bands Compliance of WCDMA bands

Max_Pow
Case RAT Band | S=2n Roo”d—Pse” Ce?f(’)c dk—sp A_L%B%? A_X%Vv%? '\g?_xﬁglg\iv
m - - esh_dBm | esh_dBm | ON_dBm
28 WCDMA 1 23.5 100 1 20 19 18
29 WCDMA 2 235 100 1 20 19 18
30 WCDMA 4 235 100 1 20 19 18
31 WCDMA 5 23.5 100 1 20 19 18
32 WCDMA 8 23.5 100 1 20 19 18

Note: The Average power is calculated using the measured instantaneous power and compared to the UpperThreshold Plus Tune-Up Tolerance. This

is applied for all the test cases in this report.
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Case #28: WCDMA Band 1 — Max Power 23.5 dBm — Roll Period 100 sec — Check Period 1 sec
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Case #30: WCDMA Band 4 — Max Power 23.5 dBm — Roll Period 100 sec — Check Period 1 sec
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2.6. Time Varying Test Sequence - LTE
Table 5 - Test Cases for Time Varying Test Sequence of LTE bands
Max_Power . Check_Peri Avg SAR_ | Avg_SAR L | Max_Power
286 Al 2l mPm es || RelETee od UppThresh | owThresh | _DPR_ON
1 LTE 2 23 100 1 18 15 14
2 LTE 2 23 100 1 18 15 14

Note: The Average power is calculated using the measured instantaneous power and compared to the UpperThreshold Plus Tune-Up Tolerance. This

is applied for all the test cases in this report.
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2.7. Time Varying Test Sequence - WCDMA
Table 6 - Test Cases for Time Varying Test Sequence of WCDMA bands

Max_Pow . Avg_SAR | Avg_SAR | Max_Pow
Case RAT Band er_DPR_ ROIL—dPe” CZ?ﬁ)kd—P _UppThr | _LowThr | er_DPR_

OFF esh esh ON

1 WCDMA 2 23 100 1 18 15 14

2 WCDMA 2 23 100 1 18 15 14

Note: The Average power is calculated using the measured instantaneous power and compared to the UpperThreshold Plus Tune-Up Tolerance. This

is applied for all the test cases in this report.
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2.8. Handover - LTE-LTE

Table 7 - Test Cases for Handover of LTE-LTE bands

Max_Power . . Avg_SAR_ | Avg _SAR L | Max_Power
Case RAT Band s ems | el ateel | s dk—Pe” UppThresh | owThresh_ | DPR_ON_
_dBm S 0d_s _dBm dBm dBm
L LTE 2 23 100 1 20 17 16
LTE 4 23 100 1 20 17 16

Note: The Average power is calculated using the measured instantaneous power and compared to the UpperThreshold Plus Tune-Up Tolerance. This
is applied for all the test cases in this report.
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2.9. Handover - LTE-WCDMA

Table 8 - Test Cases for Handover of LTE-WCDMA bands

Max_Power . . Avg_SAR_ | Avg _SAR L | Max_Power
Case RAT Band s ems | el ateel | s dk—Pe” UppThresh | owThresh_ | DPR_ON_
_dBm S 0d_s _dBm dBm dBm
L LTE 2 23 100 1 20 17 16
WCDMA 4 23 100 1 18 15 14

Note: The Average power is calculated using the measured instantaneous power and compared to the UpperThreshold Plus Tune-Up Tolerance. This
is applied for all the test cases in this report.
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2.10. Call Drop and Reboot - LTE
Table 9 - Test Cases for Call Drop and Reboot of LTE bands

Max_Pow . Avg_SAR | Avg_SAR | Max_Pow
Case RAT Band er_DPR_ ROIL—dPe” CZ?ﬁ)kd—P _UppThr | _LowThr | er_DPR_

OFF esh esh ON

1 LTE 2 23 100 1 18 15 14

2 LTE 2 23 100 1 18 15 14

Note: The Average power is calculated using the measured instantaneous power and compared to the UpperThreshold Plus Tune-Up Tolerance. This

is applied for all the test cases in this report.
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