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1. Document Revision History

Revision # Date Modified by Revision Details
Rev.00 2023-01-31 Robin LUCIANI First Issue
Rev.01 2023-02-07 Robin LUCIANI Module Name & Model Name Update

2. Test Setup Description

2.1. 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-159C notebook 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
PC
Callbox
CMW 500
GPIB /VISA
Splitter DUT
Spectrum

Analyzer
Figure 1 - Test Setup
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2.2. Equipments List
The Equipments used for the conducted power measurement test setup are listed in Table below.
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
Communication Rohde &
025-005 Tester CMW500 161493 Schwarz N/A N/A
Spectrum Rohde &
266-000 Analyzer FSV40 103307 Schwarz 2022-04-26 2024-04-26
455-001 RF Cable - - Pasternack 2022-09-23 2023-03-23
455-002 RF Cable - - - 2022-09-23 2023-03-23
455-003 RF Splitter - - Pasternack 2022-09-23 2023-03-23
Test Samples
Sample ID Description Model Serial Note
Covertible PC with XMM7560
#1 221123-01.503 R+ Module Embeded HSN-159C 0002770QLD Used for all test cases
2.3. Software / Firmware
Firmware Version
Intel M2_7560_R_01.2230.01
Fibocom 18601.5001.00.01.16.36_GC
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3. Test Results

3.1 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
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3.2. TAS Parameters Range Compliance - LTE
Table 1 - Test Cases for TAS Parameters Range Compliance of LTE bands
e | et | s | "WEPP | nonpeiags | Checkpeied | A oaR T | A AR ow | Mec pave 07
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
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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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3.3. TAS Parameters Range Compliance - WCDMA
Table 2 - Test Cases for TAS Parameters Range Compliance of WCDMA bands
Case RAT Band | DPROFFg | Rol-Period_ | Check Perio | Treltecl | (ioiae | DPRION dB
Bm S d_s m m m
14 WCDMA 2 23 100 1 22 21 20
15 WCDMA 2 23 100 1 22 21 18
16 WCDMA 2 23 100 1 22 19 18
17 WCDMA 2 23 100 1 22 19 16
18 WCDMA 2 23 100 1 18 17 16
19 WCDMA 2 23 100 1 18 17 14
20 WCDMA 2 23 100 1 18 15 14
21 WCDMA 2 23 100 1 18 15 12
22 WCDMA 2 23 100 1 13 12 11
23 WCDMA 2 23 100 1 13 12 9
24 WCDMA 2 23 100 1 13 10 9
25 WCDMA 2 23 100 1 13 10 7
26 WCDMA 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 #22: WCDMA Band 2 — 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]

13 12 11
g - [ E RN T R — -
A=) 1
= .
T
=
[¢]
o
Upper Threshold
== == Upper Threshold + Tune Up Tolerance
Lower Threshold §

Measured Instantaneous Power
Rolling Average of Instantaneous Power

200

300 400 500 600 700
time(s)

800

Case #23: WCDMA Band 2 — 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]
13 12 9
25 T T T T T T T
20 .
15 .
= - = — L o - ===} } - ] -
m
z
£ 10 7
T
=
[e]
o
5 -
Upper Threshold
== == Upper Threshold + Tune Up Tolerance
0 Lower Threshold 7
Measured Instantaneous Power
Rolling Average of Instantaneous Power
75 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800

time(s)

19 of 50



Test Report No: 221123-01.TR03

intel

Rev. 01

Case #24: WCDMA Band 2 — Max Power 23 dBm — Roll Period 100 sec — Check Period 1 sec
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3.4. Bands Validation - LTE
Table 3 - Test Cases for Bands Compliance of LTE bands
Case RAT Band | DPROFF g | ROl-Period_ | Check Perio | Tireltech | (ioias | DPRON dB
Bm s e m m m
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 42 23 100 1 16 15 14
25 LTE 43 23 100 1 16 15 14
26 LTE 48 21 100 1 16 15 14
27 LTE 66 23 100 1 20 19 18
28 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
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Case #22: LTE Band 40 — Max Power 23 dBm — Roll Period 100 sec — Check Period 1 sec
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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 42 — Max Power 23 dBm — Roll Period 100 sec — Check Period 1 sec

Max_Power DPR ON [dBm]

16 15 14
25 T T T T
20 - B
— m m [ ] ™ [‘T
15 IM\"M\ I":M\"[\ o~ i
E U
: i
E 10 ry Ly h‘l LB 4
T
2
(=]
o
5 ,
Upper Threshold
== == Upper Threshold + Tune Up Tolerance
(0] 5 Lower Threshold 7
Measured Instantaneous Power
Rolling Average of Instantaneous Power
_5 Il Il 1 1 1 1 Il
0 100 200 300 400 500 600 700 800
time(s)

34 of 50



Test Report No: 221123-01.TR03

intel

Rev. 01

Case #25: LTE Band 43 — Max Power 23 dBm — Roll Period 100 sec — Check Period 1 sec
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Case #26: LTE Band 48 — Max Power 21 dBm — Roll Period 100 sec — Check Period 1 sec
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3.5. Bands Validation - WCDMA

Table 4 - Test Cases for Bands Compliance of WCDMA bands

Case RAT Band | DPRLOFF @ | RollPeriod_ | Check Perio | ieftol | (Rl | DR on B
Bm S d_s m m m

29 WCDMA 1 23.5 100 1 20 19 18

30 WCDMA 2 235 100 1 20 19 18

31 WCDMA 4 235 100 1 20 19 18

32 WCDMA 5 23,5 100 1 20 19 18

33 WCDMA 8 235 100 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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3.6. Time Varying Test Sequence - LTE
Table 5 - Test Cases for Time Varying Test Sequence 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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3.7. Time Varying Test Sequence - WCDMA
Table 6 - Test Cases for Time Varying Test Sequence of WCDMA bands
Case RAT sand | Obg e | Rollperiod | CheCgPee | AR T | Mioresh | DRR ON
3 WCDMA 2 23 100 1 18 15 14
4 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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3.8. 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 _DPR_OFF R°”—F;e“°d Chicdkgper' UppThresh | owThresh_ | DPR_ON_
_dBm = — _dBm dBm dBm
LTE 2 23 100 1 20 17 16
1
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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3.9. 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 _DPR_OFF R°”—F;e“°d Chicdkgper' UppThresh | owThresh_ | DPR_ON_
_dBm = — _dBm dBm dBm
LTE 2 23 100 1 20 17 16
1
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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3.10. Call Drop and Reboot - LTE
Table 9 - Test Cases for Call Drop and Reboot of LTE bands
Case RAT sand | Obg e | Rollperiod | CheCgPee | AR T | Mioresh | DRR 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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4.Conclusion

The TAS functionality of XMM7560 R+ Module Integrated inside HP Model HSN-159C notebook PC is tested. All test cases
and corresponding test configurations work properly.
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End of the report

This page is intentionally left blank and marks the last page of the test report.
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