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[Summary] Progress in digital transformation (DX) using IoT and AI technologies in various industries is ad-
vancing against the social background of labor shortages. Collecting digital data to manage factory 
equipment, monitor cameras and control robots, etc., over a digital network faces key challenges 
such as not only analyzing network faults, but also predicting and preventing problems. This article 
introduces Anritsu 5G LAB leveraging our company’s long experience in data communications and 
measurement technologies as a site to test network technologies forming the basis of industrial DX, 
solve issues, and co-create valuable information freely with customers. 

      (1) 

1 Introduction 

Progress in digital transformation (DX) is increasing ex-

pectations for local 5G as one technology for resolving chal-

lenges, such as labor shortages in various industries. 

Local 5G is not a communications carrier’s business but is 

instead a dedicated 5G network system installed in buildings 

and on sites owned by businesses and local governments. 

The first applications for a license to operate a wireless sta-

tion were accepted in December 2019, and by late January 

2024 there were 1,311 stations operating in the 4.8 GHz 

band (sub-6 GHz) and 123 stations in the 28 GHz band 

(mmWave). 

Like commercial operators’ 5G communications busi-

nesses, Local 5G not only features high speed and capacity 

communication, low-latency, multi-user connections but also 

has the advantages of high security and resilience to the im-

pact of external traffic due to usage-based design of base sta-

tions and networks. Consequently, this technology is being 

developed widely by businesses and local governments on 

construction sites, in factories, at disaster-prevention loca-

tions, etc. (Figure 1). 

Figure 1 Quoted from FY2020 Ministry of Internal Affairs and 

Communications Report on “Validating Development of 

Local 5G, etc., for Solving Regional Issues” 

Moreover, since 2023 a shared-use concept has started to 

develop under certain conditions where Local 5G access is 

shared between one owner’s site and another site, support-

ing flexible introduction of the technology (Figure 2). 

Source: FY2022 Report from the New Generation Mobile Communication 
System Committee of the Ministry of Internal Affairs. 

Figure 2 Shared-Use Concept 

However, introduction of Local 5G requires similar work 

procedures to those of communications operators, ranging 

from selection of equipment to area coverage design, acquir-

ing wireless license, and post-installation operation and 

maintenance, all of which require high-level skills that can 

present major challenges for businesses, local governments, 

and system integrators (SIer). In addition, due to most of the 

regarding technologies are still in the demonstration stages, 

there are few practical environments where people can expe-

rience how local 5G can be used to solve local issues faced by 

business, local governments, and the other organizations yet. 

As a result, Anritsu opened the Anritsu 5G LAB (5G LAB) 

in April 2021 to promote understanding of Local 5G and sup-

port technical validation by introducing Local 5G use cases 

and innovations. The 5G LAB is helping implement smart 

factories as part of Japan’s industrial DX as well as solve 
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challenges in operating and maintaining Local 5G systems 

(Figure 3). 

 
Figure 3 Local 5G Service Solutions 

This article explains the role of the 5G LAB in supporting 

solutions for industrial DX challenges using Local 5G in dif-

ferent business fields. 

 

2 Establishment Approach 

A project team was established in July 2020, targeting the 

start of 5G LAB operations in April 2021, and investigation 

of millimeter wave (mmWave) base station designs was 

started. 

The functions and performance of base stations from both 

Japanese and overseas makers were compared and a Nokia 

product was selected due to its excellent functions, perfor-

mance, availability, and cost. To acquire knowledge about the 

procedures from obtaining a radio license to starting opera-

tions, each of these procedures were handled by ourselves. 

Figure 4 shows the required stages from obtaining the li-

cense to starting operations. 

 

Figure 4 Local 5G Base Station Qualification Process 

2.1 Area and Site Design 

The area coverage and site designs to minimize interfer-

ence are the most important procedures in obtaining a li-

cense. 

A key principle in deploying Local 5G is use only within 

owned sites and structures and taking strong countermeas-

ures to prevent radio waves leaking outside the above range 

and stop radio interference with other radio stations. On the 

other hand, the radio wave must be easily available within 

the usage range, requiring careful planning to satisfy both 

needs by simulating changing base station conditions, such 

as output power, and antenna height, gain, and directivity to 

design the area and site and create the final distribution 

map in conformance with the license standards. The distri-

bution map is created using the commercial coverage simu-

lation KCAMP software from KOZO KEIKAKU ENGI-

NEERING Inc. (Figure. 5). 

 
Creating Heat Map by Processing Geographic Tiles 

Figure 5 Local 5G Base Station Coverage Simulation 

2.2 Interference Adjustment 

The distribution map created by KCAMP shows the radio 

wave power range in the 5G LAB coverage area as well as 

areas where there may be an impact on other services (Ad-

justment target area). In addition to use as reference mate-

rials at inspection by the Ministry of Internal Affairs and 

Communications (MIC), the created map was also used for 

adjusting to prevent outside leakage and interference with 

nearby communications operators. An application was made 

to MIC after exchanging the agreement documents and the 

5G LAB received a license in February 2021. 

Licensing of the NEC Sub-6 GHz base station used the 

same procedure as the mmWave base station. The license 

was obtained, and operations started in February 2022. 

 
Figure 6 28 GHz Band Local 5G Base Station 
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Figure 7 4.8 GHz Band Local 5G Base Station 

 

3 Role of 5G LAB 

The role of the 5G LAB includes radio wave visualization 

using instrumentation, measurement and verification ser-

vices for brought-in systems and demonstration test of use 

cases. 

3.1 Observing Waveforms with Test Instruments 

Although there are expectations for using Local 5G as a 

high reliability wireless network technology for mission crit-

ical applications, sometimes the wireless environment is af-

fected by small changes in the local environment, such as the 

movement of people and vehicles and changes in the layout. 

The 5G LAB uses resources, such as test instruments and 

metal shields, to analyze the impact of obstructions, reflec-

tions, multiple transmission paths, etc., on changes in the 

radio-wave power, transmission speed, and latency. The in-

formation obtained by this analysis can be used to test equip-

ment layouts and troubleshoot problems to help optimize the 

site design and prevent faults. 

Securing optimum area coverage as well as stable commu-

nications quality requires both simulation and actual survey 

evaluations. The 5G LAB uses measurements with test in-

struments for evaluating coverage to visualize the impact of 

people in the vicinity of the base station and UE, changes to 

structures, etc., on radio-wave propagation that simulations 

are unable to determine. 

 
Figure 8 Visualizing 5G Waveform using Test Instrument 

5G operators commonly want to continuously monitor 

changes in the radio environment from moment-to-moment. 

As a result, we developed the Local 5G performance monitor 

(EX1001A) to visualize radio waves by combining the results 

of simulated radio-wave propagation technology and actual 

measurements using multiple probe terminals capturing 

data simultaneously at multiple test points. This supports 

visualization of radio waves as a heat map as well as confir-

mation of the status before and after faults using time-series 

graphs (Figure 9). 

 
Figure 9 Performance Monitor Outline 

The performance monitor is being tested in a 5G LAB en-

vironment to verify its usefulness and to improve its func-

tions while discussing needs and issues with visiting custom-

ers. 

3.2 Testing and Validating Visitors’ Carry-in Systems 

To stably use the system developed in the 5G environment, 

we have built an environment that can evaluate communi-

cations stability, improve dead zones, and evaluate commu-

nication performance. 

(1) Evaluating Communications Stability 

A customer system (real-time viewing system for in-

vehicle camera images using local 5G) was experienc-

ing noise in the video, and there was a consultation to 

solve the problem. As a result of comparing and veri-

fying the measured values of each of the customer 
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system and 5G LAB, it was possible to analyze that 

the instantaneous transmission delay (spike delay) 

was the cause of the noise (Figure 10). 

 
Figure 10 Comparison of Latency Measurements 

(2) Improving Dead Zones 

Reflectors are expected to guide radio waves in the 

highly linear 28 GHz band to areas that cannot be 

reached from the base station and were evaluated us-

ing the 5G LAB environment. 

The 5G LAB evaluated an approximate 10 dB im-

provement in the strength of highly directional 28 

GHz band radio waves by using a reflector plate to di-

vert the signal from the base station into a dead-zone 

region created intentionally using a metal plate (Fig-

ure 11). 

 
Figure 11 Reflector Evaluation Configuration 

(3) Evaluating Communications Performance 

5G LAB provides the required environment for 

measuring the communications performance, such as 

throughput and propagation latency of customers car-

ried-in systems. 

For customers testing introduction of Local 5G at 

their own factories, there can be issues with wireless 

propagation delays for industrial controller equip-

ment, such as Programmable Logic Controllers (PLC). 

Consequently, 5G LAB examines the possibility of 

adopting Local 5G using the Monitoring Manager3 

(NF7201A) and PureFlow (NF7501A) to monitor, col-

lect, and analyze actual traffic data and measure 

propagation delay (Figure 12). 

 
Figure 12 Typical Configuration for Measuring PLC  

Communications Delay 

3.3 Proving Use Cases 

5G LAB is a site for testing possible Local 5G use cases, 

such as control of aerial drones, a field with potential to 

change society. 

When inspecting key social infrastructure, such as bridges 

and wind-power generators, drones must transmit video in 

real-time to a remote operator. Currently, video data is rec-

orded to an onboard SD card, frequently requiring a return 

flyby if there is missing data. 

By testing the usefulness of real-time video capture, 5G 

LAB helps clients obtain an experimental license to operate 

a drone with onboard Local 5G to advance examination of 

actual future operation. 

 

4 5G LAB Usage Status 

Since its 2021 opening, 5G LAB has been used by more 

than 300 companies from a wide range of fields, including 

Local 5G SIer, business handling service applications, and 

factories testing Local 5G introduction to promote under-

standing of potential solutions and building of collaborative 

relationship. 

 
Figure 13 5G LAB Users 
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5G LAB is even used in-house by Anritsu. For example, it 

is used for various purposes, including development, and 

testing of Local 5G equipment; to prepare exhibition demon-

strations; for in-house training and recruitment activities; 

for stockholder announcements; neighborhood school social 

studies visits, etc. In addition, 5G LAB helps understand and 

gather knowledge about the real challenges in configuring 

and operating Local 5G environments. 

 

5 Collaborating with Partners 

Due to worker shortages and work style reforms, how to 

reduce workloads and improve efficiency have become prob-

lems at construction sites and in factories. 

As a result, there are high hopes for technologies to ob-

serve production status using high-definition video and low-

latency video transmissions facilitating remote control of 

construction machinery as well as for AI technology to 

quickly ‘understand’ and analyze factory problems. 

5.1 Partnering with Low-Latency Camera Technology 

While 5G technology facilitates low-latency data transfer, 

real-time video streaming required for remote operation can-

not be achieved using conventional cameras. 

Konica Minolta Inc. (Konica) is researching the latest tech-

nologies for monitoring people’s safety and security using 

video and is in the process of developing low-latency cameras 

but faces challenges at the live-network evaluation stage. 

To solve these issues, Anritsu’s 5G LAB in Kanagawa Pre-

fecture and Konica’s 5G Open Laboratory in Osaka were net-

work connected using Anritsu’s traffic analysis system to 

evaluate low-latency camera transmission performance. 

Moreover, mobile robots with built-in low-latency cameras 

have been remote-controlled over 5G to confirm the possibil-

ity of unmanned inspection work. Additionally, both Anritsu 

and Konica are working to understand how issues other than 

latency, such as jitter and packet loss degrade video quality, 

etc. 

5.2 Partnering with AI Technology 

Konica has AI technology for recognizing people and 

things from camera images and is exploring use cases to sup-

port on-site monitoring operations. 

Food processing plants face many problems with labor 

shortages and worker monitoring to prevent accidents and 

contamination. To solve these issues with easy-to-

understand use cases, the 5G LAB is conducting a demon-

stration of detecting human falls and intrusions by skeletal 

detection that combines video surveillance and AI technology. 

Both Anritsu and Konica use the 5G LAB with these new 

technologies as a marketing test site. 

 
Figure 14 Frame Detection using AI Technology 

 

 
Figure 15 Example of Fall Detection Warning 

 

6 Conclusions 

Opening the 5G LAB, obtaining a license, and building our 

own test environment taught us a lot about supporting busi-

nesses examining Local 5G introduction. Additionally, the 

5G LAB proved its value in collaboration with partners with 

use-case demonstrations in a 5G environment using Konica’s 

leading technologies and as well as in partnering with cus-

tomers aiming to create AI solutions. 

Future plans are to create an environment not just for ad-

vanced-technology businesses but also to create value for 

other business types, such as power-related businesses 

working in carbon-neutral energy and local governments 

promoting infrastructure resilience during natural disasters. 
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Table 1 Local 5G Base Station Specifications 

 4.8 GHz Base Station 28 GHz Base Stations 

System Type 5G SA 5G NSA 

Band n79 B41 n257 

Center Frequency 4849.98 MHz 2585 MHz 28249.92 MHz 

Communication Technology TDD (Synchronous) TDD (Synchronous) TDD (Synchronous) 

Bandwidth 100 MHz 20 MHz 100 MHz 

Antenna Power 4.58 W 0.312 W 0.126 W 

TRx Systems 2 2 
192 

(V: 96  H: 96) 

Antenna Type Omni Omni Active Phased Array 

Beamforming Not supported N/A Supported 

Modulation Method  
(Primary Modulation) 

UL: QPSK 
16QAM 
64QAM 

DL: QPSK 
16QAM 
64QAM 
256QAM 

UL: QPSK 
16QAM 
64QAM 

DL: QPSK 
16QAM 
64QAM 
256QAM 

UL: QPSK 
16QAM 
64QAM 

DL: QPSK 
16QAM 
64QAM 
256QAM 

MIMO UL: SISO  DL: 22 UL: 22  DL: 22 UL: 22  DL: 22 

 

Publicly available 

7



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




