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Abstract: This study aims to evaluate the effectiveness of wave quality control in mobile phone products
using conventional control charts which are considered less optimal. The Severity, Occurrence, and
Detection multiplication methods are applied to find the risk value, while the Capability Index (Cpk and
Cp) are used to evaluate process capability. Root cause analysis is carried out using Fault Tree Analysis
(FTA) and Fishbone Diagram to identify the causes of wave quality nonconformities. The results of the
study indicate that the control chart has not been able to detect fluctuations, and is less effective in finding
disturbances that can change Testing capabilities. The combination of FMEA, Cpk, Cp, FTA, and Fishbone
Diagram provides a more comprehensive approach to determine that process stability and consistency that
can be improved. This study contributes to the development of a more robust quality control system,
supports production efficiency, and increases customer satisfaction.
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INTRODUCTION

The manufacturing industry is a cornerstone of economic growth, characterized by its reliance on
innovation, advanced technologies, and rigorous quality control. Among these, product quality is critical,
shaping customer satisfaction, loyalty, and profitability (Jacobson & Aaker, 1987). As manufacturing
systems grow more complex, traditional quality control tools, such as statistical process control, are
increasingly supplemented by advanced approaches like Six Sigma, Lean, and Total Quality Management
to enhance process efficiency and product consistency (Girdler et al., 2016; Su et al., 2019).

In electronic device manufacturing, quality control faces unique challenges, especially with imperceptible
test items such as antenna frequencies and audio parameters. Studies highlight difficulties in monitoring
frequency quality due to harmonics, noise disturbances, and deviations in base frequencies, leading to
inaccurate defect classifications (Ramos & Serra, 2009; Carcione et al., 2021). For instance, products
deemed defective during automated testing were later confirmed acceptable in 90.8% of retests. This
inconsistency arises from the non-physical nature of these defects, making traditional physical inspections
ineffective and emphasizing the need for statistical methods to address invisible process disturbances
(Liang et al., 2022; Kapoor et al., 2018).
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Process capability indices, such as Cp and Cpk, offer a robust alternative to conventional control charts by
providing early warnings of potential hazards while measuring process variability and alignment with target
specifications (Kane, 1986; Porter & Oakland, 1990). These indices have been applied in diverse
manufacturing contexts, including cement (Saied et al., 2020) and hydraulics (Xin-chun et al., 2021), where
quality is difficult to assess visually. However, their application in electronic device manufacturing, where
disturbances like harmonics and noise are prevalent, remains underexplored.

This study evaluates the current process capability in electronic device manufacturing and demonstrates
that relying solely on control charts is insufficient to address complex process disturbances. By integrating
process capability indices, risk priority numbers, and fault tree analysis, this research aims to identify root
causes of quality issues and quantify potential improvements in reducing defects. The findings contribute
to advancing quality control strategies for highly complex manufacturing systems.

METHODS

The research begins by addressing the background issue where test items in gadget manufacturing cannot
be physically observed, and disturbances affecting gadget quality are often intangible and difficult to detect
by human senses. Data is collected from the testing of all gadget models at the gadget manufacturing
company to identify general test items that apply across models, focusing on the fundamental functions of
the gadgets. From this data, the test item specifically related to antenna performance is separated for further
analysis. The first problem investigated is determining the capability of the production process based on
the test item characteristics. This is achieved by analyzing process capability indices such as Cp, and Cpk,
which reveal the current process capability values. These values are then compared to ideal values using
the Risk Priority Number (RPN) and process capability indices to understand the gaps.

To identify the factors contributing to the decline in process capability values, the analysis process uses
Fault Tree Analysis (FTA) and the fishbone diagram to systematically explore root causes of the quality
decline. Furthermore, the Taguchi approach is employed to quantify the cost of losses arising from the
rework process, providing a clearer understanding of the financial impact of poor process capability. Lastly,
corrective actions are implemented to improve process capability, and the 5W+2H method (Who, What,
Where, When, Why, How, and How much) is used to summarize and streamline the research findings,
ensuring clarity and completeness. Overall, this research systematically identifies process capabilities,
analyzes root causes for quality decline, evaluates the cost impact of rework processes, and determines the
effectiveness of improvements in the supervision of the gadget production quality system.

RESULTS AND DISCUSSIONS

Data Collection

In this study, data were collected from smart phone manufacturing’s non-signaling-2 antenna testing
machines to evaluate the performance of electromagnetic signals, focusing on antennas, WiFi, and GPS
across various test parameters. The research utilized 41 test items that evaluated the performance metrics
of:

* 3G Antennas (e.g., RxLoss, TxLoss, TxPower, RxLevel for GSM Bands).

e 4G Antennas (e.g., DRXRSCP, RxLoss, TxLaoss, Max Power for LTE Bands).

*  WiFi (e.g., Transmission Power and Loss: CHO_A TX, CHO_B_TX).

* GPS(e.g., Loss, CNR, Frequency Offset: GPS_RX L1).
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Each of these items was categorized by its intended function for a systematic analysis.

Among the 41 items standard, the performance of antennas was assessed using the following parameters:
e Maximum Power - The highest permissible transmitted/received power.

Receiver Loss - Signal loss during reception.

Transmission Loss - Signal loss during transmission.

Transmission Power - Total power used to transmit the signal.

Received Signal Code Power (RSCP) - Key metric in WCDMA systems.

GPS CNR and Frequency Offset - Evaluates the signal clarity and frequency stability.

Data Processing and Analysis

Data processing analysis starts from monitoring all test result comes from the product that is tested in
antenna 2 machine. This data is exported and calculated periodically to get the abnormality value of process
capability. The abnormal data which is indicating poor quality of the process is then analyzed to find the
root cause of the abnormality.

Based the test item characteristic, the analysis focused on process capability using Cp and Cpk value. Cp
(overall process uniformity relative to specifications) and Cpk (centering of the process relative to control
limits) are used to calculate all of the extracted value. From the test items analyzed, it was found that certain
parameters required closer control due to abnormal values, including:

*  Cp analysis which means the data need to be uniform but not necessary to be centered is suitable for
wave analysis related to loss metrics (e.g., RxLoss, TxLoss in LTE/GSM tests and GPS Loss).

e Cpk analysis which means the data need to be uniform and centered is suitable for wave analysis
related to power and signal strength (e.g., MaxPow, RSCP)

Root Cause Analysis for Abnormal Data Uniformity

After monitoring, this research identified three cases of data anomalies, and each was analyzed in step-by-
step detail using Fishbone Diagrams and Fault Tree Analysis (FTA). The cases are Golden Sample Clone,
Loose RF Cable, and Interference from WIP Devices which are named by their issue root cause after
analysis has been conducted.
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Figure 1. Visualization of Data Changes Due to Golden Sample Clone

Appendix 1 shows the abnormality in the test item with the name Item LTE Band5 Ch2450 DRxXRSCP
with a Cpk value of 0.8 and Figure 1 shows a visualization of the data distribution.
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Figure 2. Visualization of Data Changes Due to Loose RF Cable

Appendix 2 shows abnormalities in the test item with the name Item LTE Band5 Ch2450 DRXRSCP with
a Cpk value of 0.77 and Figure 2 shows a visualization of the data distribution.
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Figure 3. \l/isuialization‘ of I_Z)até”Chéngéé Dﬁé to Interference from WIP Devices

Appendix 3 shows the abnormality in the test item with the name Item GSM 900 Ch121 PCL05 RxLevel
with a Cpk value of 0.73 and Figure 3 shows a visualization of the data distribution.

In this study, the root cause analysis of abnormalities was conducted using a fishbone diagram with the
4M+1E framework: Man, Machine, Method, Material, and Environment. The explanations are as follows:

1.

a > DN

Man: Human errors during testing, such as improper product placement, failure to activate
Engineering Mode, or repeatedly testing the same product.

Machine: Machine configuration issues, such as loose RF cables, misaligned antenna positions, or
transmitter positions not matching standard documentation.

Method: Inadequate procedures, such as incomplete or irrelevant SOPs that do not meet testing
needs.

Material: Variations in material characteristics, such as differences in vendors, versions, or
production batch dates, tested under the same standards.

Environment: Environmental disturbances, such as signal interference from other transmitters,
high-intensity light, or high-decibel noise near the testing area.
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The Measurement factor was excluded because data processing relies on synchronized data directly from
a central database in China, unaffected by manufacturing noise. Analysis of factors that may cause
abnormalities in cases 1, 2, and 3 are identified in Figure 4.
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Figure 4. Fishbone

In the process of finding out the root cause of a case, a detailed analysis of the root cause is carried out using
the FTA (Fault Tree Analysis) diagram is identified as Figure 5.
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Case 1: Data Abnormality Due to Golden Sample Clone

Step 1: Initial Observation

Data from the LTE Band5 Ch2450 DRXRSCP test showed an abnormal Cpk = 0.77, with deviations across
all testing machines.

Step 2: Identifying the Scope

Value Changing Data of Case 1

gy e 1500 2500 3500 {500 5500 6500 7500

®10201 ®11401 ®14701 ®16501 @18101 @ 18801 @19001 @®19901
Figure 6. Value Changing Data of Case 1

From figure 6 compared data consistency across all machines. Results confirmed that the issue was
systemic (not isolated to a single machine).
Step 3: Product or Machine Source Identification

Table 1. Testing Data Case 1
Calibration Testing Band5 DRx

Sample Device Machine Value LCL UCL mid

GP Clone  Auto Machine -73,5325 -74  -66 -70

L Gprop  AMASSU 710884 74 66 70
Machine

GP Clone  Auto Machine -73,5872 -74 -66 -70

2 Gprap  Amalysist o g50818 74 66 -70
Machine

GP Clone  Auto Machine -72,0533 -74  -66 -70
3 Analysist

GP RnD -69,0884 -714  -66 -70

Machine

Data from mass production phones were tested manually using a calibrated RnD Golden Phone and
compared to automated machines (see Table 1). Results showed significant deviation:

Example: using production line Auto Machine that is calibrated with GP clone the value is -73.53 dB,
using Analysist Machine that is calibrated with GP RnD the value is -71.08 dB.

Step 4: Investigating Golden Sample Clone Stability
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Table 2.. Historical Data

. ) . Band5
Sample Callbrgtlon Testing DRXx LCL UCL mid
Device Machine
Value
GP  Gprap  AnalysiSt  so9704 74 86 -70
Clone Machine
GP Auto
GP RnD Machine -70,2981 -74 -66 -70
Clone L
Historical
GP Auto
Clone GP RnD Machine -69,2197 -74 -66 -70
GP Auto
Clone GP RnD Machine -68,1812 -74 -66 -70
GP Auto
Clone GP RnD Machine -68,7817 -74 -66 -70
GP Auto
Clone GP RnD Machine -69,9878 -74 -66 -70

historical values of the Golden Sample Clone were analyzed (see Table 2), showing inconsistent signal

strength readings over time.

Conclusion: The Golden Phone Clone was unstable, leading to inconsistent calibration across machines.
Replacing the unit restored data uniformity (see Table 3).

Table 3. Data Results Data Changes Due to Golden Sample Clone

Condition

Test Result

Test data using
GP clone
before the
issue occurred

CRODO_LTE BandS_ (112450 QPSK_FULLRA_DRx I8 4k ¥
CrGOO_LTE _Bands _Ch245%0_QPSK_FULLRD_DRxRSCHP

i et i st e e, S

Test data using
GP clone when
the issue
occurred

CPGOO_LTE_BandS_ (1 12450_QPSK_IMUILLRE_DRx v &
CFGO0_LTE_Band5_Ch2450_QPSK_FULLRE_DRxRSCP
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Condition Test Result

CRGOO_LTE_Bands_ (4 12450_QPSK_FULLRI_DRx 15 &0 9
CFGOO_LTE_Bamd5_Ch2450_QPSK_FULLRB_DRxRSCP

Test data using
new GP clone

Case 2: Data Abnormality Due to RF Cable loose
Step 1: Initial Observation

Data Changing Case 2

J 1000 2000 3000 4000 5000

911401 @13001 @1I18507 @19701 @ 6301 @ 6401 eE3M
Figure 7. Data Changing Case 2

Anomalous values were observed on a single machine (see Figure 7).
Step 2: Isolating the Machine

Data on 06:28-158:28
-60

0 1OMK) 2000 3000 1000 HOO0 OO0

=70

75

® 114071 ® 13001 @ [8H)] * 19701 @ 5301 ®*6540) @ 7301 @ 8501
Figure 8. Data on 06:28-18:28

Using system fixture codes, the issue was traced to one specific machine in more than 1 shift (see Figure
8).
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Step 3: Root Cause Validation

A comparison of RF Cable conditions was conducted (see Table 3). Results:

Table 3. RF Cable Condition

Band5 DRx

Calibration Device Testing Machine Value LCL UCL mid
RF Cable Swaying Auto_Machine 70,2122 -74 66  -70
RF Cable Swaying Auto_Machine -67,6591 -74 -66 -70
RF Cable Swaying Auto_Machine -67,5716 -74 -66 -70
RF Cable Fix Auto_Machine -70,1812 -74 -66  -70
RF Cable Fix Auto_Machine -69,7817  -74 -66  -70
RF Cable Fix Auto_Machine -69,9878 -74 -66  -70
RF Cable Swaying Auto_Machine -68,1528  -74 66  -70
RF Cable Swaying Auto_Machine -68,052  -74 66 -70
RF Cable Swaying Auto_Machine -67,3118 -74 -66 -70
RF Cable Fix Auto_Machine 715794  -74 66  -70
RF Cable Fix Auto_Machine 72,5657 -74 -66  -70
RF Cable Fix Auto_Machine 71,972 74 -66 -70
RF Cable Swaying Auto_Machine -66,5481  -74 66 -70
RF Cable Swaying Auto_Machine -67,7356 -74 -66 -70
RF Cable Swaying Auto_Machine -66,8684  -74 -66  -70
RF Cable Fix Auto_Machine -70,6692 -74 -66  -70
RF Cable Fix Auto_Machine 71,007 74 -66 -70
RF Cable Fix Auto_Machine -70,9134 -74 -66  -70

Loose Cable: High data deviations (e.g., -67.57 dB).
Fixed Cable: Stabilized values (e.g., -70.18 dB).

Conclusion: The loose RF cable caused data instability. Tightening the cable resolved the issue (see Table

4)
Table 4. Change in Value After Repair
Condition Test Result
ACFGA(;_l.IEJMS_ 5 12450_QPSK_FULLRE_DRx 8O & ¥
CFGRO_LTE_Band5_Ch2450_QPSK_FULLRS_DReRSCP
Test data
before RF Lo T
cable , Bt R R A,
tensioning ; LA = :
uw;:_nn_-..-ﬂ_r.‘.nuo,w_ FULLRR_Ofos iy
CrG0D_LTE _SandS_Ch2450_QPSK_MULLES _DfxRSCy
Test data after :
RF cable is ? = = | o
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Case 3: Data Abnormality Due to WIP Device Interference
Step 1: Initial Observation

®l1a0; = il 8T

Figure 9. Data of All Testing Machine

Data deviation occurred only on machine 7301 (see Figure 9).

Step 2: Investigating Environmental Factors

Field observation revealed multiple WIP devices (powered on) emitting similar signal frequencies near the
machine.

Step 3: Resolving Interference

Table 5. WIP Relocation Data Results
Condition Test Result

CFGO0_GSM_900_(21f1121_thFHos5_IZidi ¥
CFGO0_GSM_900_Ch121_PCLO5_RxLevel

When &
there are
many
WIPs ON
; CFGOO_GSM_9%00_ (51121 _ koS Kl §
CFG0O0_GSM_900_Ch121_PCLOS_RxLevel
I
l Wl Cow

T s e e e - e L ‘..r
When | = e
there is no
WIP

Moving the WIP devices away from the machine area and recalibrating resolved the issue (see Table 5).
Conclusion: External signal interference disrupted the testing process, emphasizing the need for
environmental control.

After analyze using Fishbone Diagrams (4M+1E) and Fault Tree Analysis (FTA), root causes were
identified: by Golden Sample Clone instability, Loose RF Cable, and Interference from WIP Devices (see
Figure 10)
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aeoh = Machine

- Figure 10 Fishbone with rootcause

Process Variability and Financial Impact Analysis

The analysis of process variability and its financial impact was conducted using the Taguchi Loss Method,
which quantified the losses arising from test variability and the need for re-testing. In Case 1, 125 units
required re-testing, while Case 2 involved 301 units and Case 3 affected 53 units. With a cost of Rp 40,000
per hour per product and a total of 15 production lines, the projected financial losses were significant. It
was estimated that these anomalies could result in a monthly loss of Rp 140,506,666 across all production
lines, underscoring the substantial economic consequences of undetected process variability.

Proposed Corrective Actions (5W+2H)

To address the identified root causes and reduce process variability, the following improvements
are proposed as can be seen in Table 6.

: Table 6 Suggested improvements using the 5W+2H method

Problem

Quality control of electromagnetic wave testing that has a risk
value of 800 RPN and has the potential to cause manufacturing
losses of Rp140,506,666 per month

What What is the target of Improve quality control capabilities and reduce negative impacts
improvement for the company

Why Why improvement Quality control based on electromagnetic waves is difficult to
should be done monitor with control that relies on control limits

Where Where improvement is Product performance testing process that calculates the
done electromagnetic wave performance of a product

When When improvement can ~ When conducting the product testing process
be done

Who Who carries out Technical personnel for process quality control
improvement

How How improvement is Add supervision of Ca, Cp, and Cpk values to the product quality
done control system

How much How big is the a.  Reduce the risk value to below 200 RPN
improvement target b.  Eliminate costs caused by retesting processes due to

changes in data uniformity.
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CONCLUSION

Based on the analysis, three test items were identified with suboptimal Cpk values: LTE Band5 Ch2450
DRXRSCP with a Cpk of 0.8 (due to golden phone clone instability), LTE Band5 Ch2450 DRXRSCP with
a Cpk of 0.77 (caused by loose RF cables), and GSM 900 Ch121 PCL05 RxLevel with a Cpk of 0.73
(resulting from interference by powered WIP stacks).

The root cause analysis revealed contributing factors across five areas: man, machine, material, method,
and environment. Human-related issues included failure to check engineering mode, improper product
handling, and misaligned product placement. Machine-related problems stemmed from signal instability,
improper transmitter/receiver positioning, loose RF cables, and golden phone/sample clone issues. Material
issues were caused by variations in material characteristics, stages, or batches. Environmental factors
included interference from active WIP stacks, new signal sources, excessive sound and light intensity,
incomplete machine sealing, and damaged dampers. Method-related errors involved incorrect modulation,
standard version mismatches, sequence errors, and faulty test algorithms.

The study concluded that quality control of antenna wave performance successfully identified two
previously undetected issue categories: false positives (poor-quality products classified as good, carrying a
risk score of 800 RPN) and false negatives (good-quality products classified as poor), resulting in potential
manufacturing losses of up to Rp 140,506,666 per month.
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Appendix

Apendix 1. Test Value of Golden Sample Clone Case

NameEN b'gmt LimitDn | BKB | BKA [ Cp | Cpk | Samples
GSM 900 Chi2l PCLO5| g0 74 711 | -660|17 |16 | 7669
RxLevel

GSM 900 Chi2l PCLO5| 0 274 |354 |66 |29 |a77
RxLoss

GSM 900 Chi2l PCLO5| ,, 0 182 |310 |46 |35 |477
TxLoss

GSM 900 Ch121 PCLO5 TxPow | 35,5 295 297 |351 |23 |21 | 7670
LTE Bandl1 Ch550 DRxLoss | 40 0 27,0 360 |33 (16 |477
LTE Band1 Ch550 DRXRSCP | -66 74 718 |-685 |13 |10 | 7662
LTE Band1 Ch550 MaxPow | 25,5 195 220 |249 24 |19 | 7669
LTE Band1 Ch550 RSCP .66 74 712 |-671[12 |10 | 7669
LTE Band1 Ch550 RxLoss | 40 0 213 | 277 |37 |30 |477
LTE Band1 Ch550 TxLoss | 40 0 200 |252 |72 |66 |477
LTE Band3 Ch1250 DRxLoss | 40 0 264 |342 |40 |22 |a77
LTE Band3 _ Ch1250

DRARSCP .66 74 732 | -678 |18 |17 | 7665
LTE Band3 Ch1250 MaxPow | 25,5 195 202 | 239 |15 |13 | 7666
LTE Band3Ch1250 RSCP | -66 74 711 | -676 |29 |24 | 7666
LTE Band3 Ch1250 RxLoss | 40 0 215 | 268 |71 |57 |477
LTE Band3 Ch1250 TxLoss | 40 0 251 | 288 |63 |40 |477
LTE ~ Band40  Ch3g700 | ,, 0 302 |415 |51 |10 |477
DRxLoss

LTE  Bandd0 _ Ch38700

DRARSCP .66 74 736 | -679 |13 |12 | 7650
LTE ~ Banad0  Ch38700 | . 195 207 | 256 |12 |10 | 7646
MaxPow

LTE Band40 Ch38700 RSCP | -66 74 714 | -661 |11 |11 | 7661
LTE Band40 Ch38700 RxLoss | 40 0 289 | 428 |46 |12 |477
LTE Band40 Ch38700 TxLoss | 40 0 288 |421 |58 |15 |477
LTE Band5 Ch2450 DRxLoss | 40 0 127 |283 |43 41 |477
LTE Band5  Ch2450

DRYRSCP .66 74 707 |-665 |12 |08 | 7662
LTE Band5 Ch2450 MaxPow | 26 20 208 | 239 |26 |22 | 7666
LTE Band5 Ch2450 RSCP | -66 74 709 | -67.7 38 |33 | 7666
LTE Band5 Ch2450 RxLoss | 40 0 165 |254 |40 |39 |477
LTE Band5 Ch2450 TxLoss | 40 0 177 [391 |32 [19 |477
LTE Band8 Ch3750 DRxLoss | 40 0 20,0 269 |65 |52 |477
LTE Band8 Ch3750

DRARSCP .66 74 721 |-697 121 |20 | 7665
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LTE Band8 Ch3750 MaxPow | 26 20 219 | 253 (24 |24 | 7665
LTE Band8 Ch3750 RSCP -66 -14 -705 |-672|27 |21 | 7665
LTE Band8 Ch3750 RxLoss | 40 0 309 380 |71 (20 |477
LTE Band8 Ch3750 TxLoss | 40 0 198 |[28,7 |57 |44 |477
CHO ATX 149 Loss 18 -18 -2,3 48 |59 |57 |477
CHO ATX 149 PWR -15 -25 -232 [-181 (3,6 |32 | 7660
CHOB TX 01 Loss 8 -10 -5,7 14 (20 (16 |477
CHOB TX 01 PWR -8 -16 -143 [-86 |14 |13 | 7660
GPS RXL1CNR 45 36 350 450 |14 |10 | 7660
GPS RX L1 FreqOffset 2 -2 -0,3 01 [135] 12,7 7637
GPS RX L1 Loss 40 0 234 |357 |79 |36 |477

Apendix 2. Test Value of RF Cable Loose

Limit
NameEN Up Limit Dn BKB | BKA Cp Cpk | Samples
GSM 900 Ch121 PCLO5 i 599
RxLevel 66 74 71,00 | 9291216 | 202 | 2707
GSM 900 Ch121 PCLO5
RxL 0SS 40 0 21,42 13541 15 45 1250 | 477
GSM 900 Ch121 PCLO5
TxLoss 40 0 18,21 13098 | o oo 1425 | 477
GSM 900 Ch121 PCLO5
TxPow 355 | 295 29,69 13509 | 503 | 196 |2707
LTE Bandl Ch550
DRXLOSS 40 0 27,00 13605 | 599 |13 |477
LTE Bandl Ch550 - -68.55
DRXRSCP 66 74 71,77 | %8°° [ 172 | 1.07 | 2706
LTE Bandl Ch550
MaxPow 255 | 195 22,02 12487 | 535 | 114 | 2707
LTE Band1 ChS50 RSCP | - 117 |79 | 174 | 1s1 | 2706
LTE Band1 Ch550 RxLoss | 40 0 2132 | 2767 | 819 |6.40 | 477
LTE Band1 Ch550 TxLoss | 40 0 10098 | 2517 |7.84 | 6,70 | 477
LTE Band3 Ch1250
DRXLOSS 40 0 26,36 | 34.24 | 530 | 102 | 477
LTE Band3 Ch1250 i Ju—
DRXRSCP 66 74 7321 | 8777 1 213 | 148 | 2705
LTE Band3 Ch1250
MaxPow 255 | 195 20,23 | 2386 | 559 | 952 | 2705
LTEBand3 Ch1250 RSCP | s 112 | 184 | yes | 105 | 2705
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Limit
NameEN Up Limit Dn BKB | BKA Cp Cpk | Samples
LTE Band3 Ch1250
RxL 0SS 40 0 21,50 126,76 | 954 | 729 | 477
LTE Band3 Ch1250
TXLoss 40 0 2514 12881 | 59y | 362 |477
LTE Band40 Ch38700
DRXLOSS 40 0 30,17 14155 1539 | 054 | 477
LTE Band40 Ch38700 i 6790
DRXRSCP 66 74 7358 | 9790 160 | 151 | 2704
LTE Band40 Ch38700
MaxPow 255  |195 20,71 12563 | 154 | 197 | 2704
LTE Band40 Ch38700 i 66,00
RSCP 66 74 7138 | 96061 165 119 | 2704
LTE Band40 Ch38700
RXLOSS 40 0 28,89 14283 |1 41 | 045 |477
LTE Band40 Ch38700
TxLoss 40 0 2881 14213 | 135 | 139 |477
LTE Band5 Ch2450
DRXLOSS 40 0 12,72 12835 | 153 1119 | 477
LTE Band5 Ch2450 -
DRXRSCP 66 74 70,66 | 06:90 | 1.02 | 077 | 569,
LTE Band5 Ch2450
MaxPow 26 20 20,79 1 2386 | 311 |297 | 2705
LTE Band5 Ch2450 RSCP | . 2088 | 769 | 300 | 233 | 2705
LTE Bands Ch2450
RXLOSS 40 0 16,50 125,36 | 953 | 862 | 477
LTE Bands Ch2450
TXLoss 40 0 17,67 13907 | 358 | 235 | 477
LTE Bands Ch3750
DRXLOSS 40 0 20,02 126,90 | 5 55 | 178 |477
LTE Band8 Ch3750 i 065
DRXRSCP 66 74 7212 | 0965|555 1231 | 2705
LTE Band8 Ch3750
MaxPow 26 20 21,90 12527 | 5 05 | 159 | 2705
LTE Band8 Ch3750 RSCP | - 2051 | 721 [ 506 | 120 | 2708
LTE Band8 Ch3750
RXLOSS 40 0 30.87 13802 | 597 | 068 |477
LTE Band8 Ch3750
TxL0ss 40 0 19,76 | 28,71 | 495 | 325 | 477
CHO A TX 149 Loss 18 18 232 |475 |537 |484 |477
CHOATX 149 PWR 15 25 2323 | 18101 376 1334 | 2704
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Limit
NameEN Up Limit Dn BKB | BKA Cp Cpk | Samples
CHO B TX 0L Loss 8 10 572 | 142 |5099 | 431 |477
CHOB TX 01 PWR 8 16 1427 | 864 1230 11380 | 2704
GPSRX L1 CNR 45 36 3503 | 4503 | 1,67 | 1.68 | 2706
GPS RX L1 FreqOffset 2 2 029 | 013 | 1579 | 1513 | 2697
GPS RX L1 Loss 40 0 2338 | 35,60 | 21,08 | 959 | 477
Apendix 3. Test Value of WIP Interference
NameEN Limit
Up Limit Dn BKB | BKA Cp Cpk | Samples
GSM 900 Ch121 PCLO5 - 500
RxLevel 40 0 71,00 | 9299 | 358 | 137 | 2707
GSM 900 Ch121 PCLO5
RxL0SS 40 0 21,42 1 3541 | 5 g5 | 006 | 477
GSM 900 Ch121 PCLO5
TXL0SS 355 | 295 18,21 13098 | 559 | 197 | 477
GSM 900 Ch121 PCLO5
TxPow 66 74 29,69 13509 | 155 073 | 2707
LTE Bandl Ch550
DRxLoss 66 74 27,00 136,05 | 425 | gg2 |477
LTE Bandl Ch550 - .68.55
DRXRSCP 40 0 7177 | %89 1214 | 081 | 2706
LTE Band1 Ch550 MaxPow | 40 0 2202 | 2487 |562 |3.92 | 2707
LTE Band1 Ch550 RSCP - 6706
40 0 7117 | %790 | 735 | 646 | 2706
LTE Band1 Ch550 RxLoss | -66 74 2132 | 27.67 | 2,07 | 157 | 477
LTE Bandl Ch550 TxLoss | 255 | 195 1098 | 2517 | 2,22 | 157 | 477
LTE Band3 Ch1250
DRxLoss 66 74 26,36 | 34.24 | 550 | 205 | 477
LTE Band3 Ch1250 - 6777
DRXRSCP 40 0 7321 | °77" | 326 | 166 | 2705
LTE Band3 Ch1250
MaxPow 40 0 20,23 12386 | o 37 | 477 | 2705
LTE Band3 Ch1250 RSCP - o6
40 0 7112 | %704 | 500 | 321 | 2705
LTE Band3 Ch1250 RxLoSs | -66 74 2150 | 26.76 | 2,24 | 1.88 | 477
LTE Band3 Ch1250 TxLoss | 255 | 195 2514 | 28.81 | 2.14 | 1.89 | 477
LTE Band40 Ch38700
DRxLoss 66 74 301714155 1115 | 175 |477
LTE Band40 Ch38700 - 6790
DRXRSCP 40 0 7358 | 790 | 188 | 1.35 | 2704
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NameEN Limit

Up Limit Dn BKB | BKA Cp Cpk | Samples
LTE Band40 Ch38700
MaxPow 40 0 20,71 12563 1154 | 150 | 2704
LTE Band40 Ch38700 - 6600
RSCP 40 0 7138 | 9090 | 161 | 158 | 2704
LTE Band40 Ch38700
RXLOSS 66 74 28,89 14283 | 134 1120 | 477
LTE Band40 Ch38700
TXLoss 255 |195 2881 14213 1138 | 119 | 477
LTE Band5 Ch2450
DRxL0ss 66 74 12,72128,35 |1 63 | 099 | 477
LTE Band5 Ch2450 - -66.55
DRXRSCP 40 0 7066 | ©%°° | 081 | 0,70 | 2604
LTE Band5 Ch2450
MaxPow 40 0 20,79 12386 | g 65 | 508 | 2705
LTE Band5 Ch2450 RSCP - 6760

40 0 7088 | 799179 | 125 | 2705
LTE Band5 Ch2450 RxLoSs | -66 74 1650 | 25,36 | 3,12 | 2,46 | 477
LTE Band5 Ch2450 TxLoss | 26 20 17,67 | 39,07 | 228 | 221 | 477
LTE Band8 Ch3750
DRxL0ss 66 74 2002 126,90 | 5 43 | 937 | 477
LTE Band8 Ch3750 - .
DRXRSCP 40 0 7212 | 9905 403 324 | 2705
LTE Band8 Ch3750
MaxPow 40 0 21,90 125,27 1 597 | 127 | 2705
LTE Band8 Ch3750 RSCP - 6791

40 0 7051 | ©721 | 448 | 340 | 2705
LTE Band8 Ch3750 RxLoss | -66 74 30,87 | 38,02 | 233 | 167 |477
LTE Band8 Ch3750 TxLoss | 26 20 1076 | 28,71 | 233 | 1,95 | 477
CHO A TX 149 Loss 15 25 232 | 475 | 315 |295 |477
CHO A TX 149 PWR - 1810

18 18 2323 | 1810 | 459 | 426 | 2704
CHO B TX 01 Loss 8 16 572 | 142 | 218 | 164 |477
CHO B TX 01 PWR - e

8 10 1427 | 854 | 635 | 497 | 2704
GPS RX L1 CNR 40 0 35,03 | 4503 | 259 | 099 | 2706
GPS RX L1 FreqOffset 45 36 029 [013 |147 |063 | 2697
GPS RX L1 Loss 2 2 2338 | 35,60 | 1532 | 14,15 | 477
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