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AGC Collaborates with NTT DOCOMUO to Creates World's First Product to Add
Cellular Base Station Functions to Windows

AGC Inc. ("AGC") has announced a joint collaboration with NTT DOCOMO, INC. ("NTT DOCOMO"), which is expected
to result in the successful development of the world's very first™! glass antenna that can be attached to the indoor surface of
existing glass. This new product adds base station antenna functions to windows without spoiling the view to outside. The

two companies aim to take advantage of this product to expand the mobile phone service area beginning in the first half of
2019.

The volume of mobile communication traffic continues to increase, making it essential to come up with solutions to deliver
stable, high-speed communication. An important approach toward this goal is to deconcentrate the traffic in high-traffic areas
by installing small-cell base stations2, and to achieve this, more antennas must be installed to serve as mobile phone base
stations. The current practice is generally to install small-cell antennas onto building roofs or the walls of mid-to-low-rise
buildings, but installation is often problematic due to limited availability of installable roofs or walls, and also due to the
unsightly appearance of streets and neighborhoods littered with antennas. Therefore, installing antennas inside a building to
form a service area was examined.

In order to install antennas inside a building, there were a number of challenges, such as the risk of spoiling the interior design
of spaces and attenuation of radio waves through exiting window glass. To overcome those, both companies worked to develop
anew antenna with AGC’s ATTOCH™ solution, which allows glass to be attached to the indoor surface of existing windows.

This newly-developed glass antenna is a combination of transparent conductive material and glass substrates which offers the
following features:

v Takes advantage of the transparency of glass to be unobtrusive and avoid spoiling interior designs
or the view from the window.

v Decreases attenuation and reflection of radio waves passing through existing window glass by using
a newly-developed Glass Interface Layer™

AGC and NTT DOCOMO plan to roll out this product to LTE (the current mainstream) frequency-band base stations from
the first half of 2019 onward. The two companies are also considering the development of 5G-compatible products.

AGC and NTT DOCOMO intend to continue leveraging their respective strengths to realize a communication environment

that delivers even better stability and connectivity.
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Notes
*1 Based on research by AGC and NTT DOCOMO.

*2 Base stations that create a small service area within the area of a regular base station, installed mainly in high-traffic areas.

*3 Method for adding functionality, such as energy conservation or soundproofing, to existing glass by attaching a glass product to
their interior side

*4 Draws out the typical performance of antennas by mitigating the effects on performance caused by the proximity of glass antennas
to existing window glass.

Radio wave emission by glass antenna (concept image)
* Radio waves are for illustrative purposes only

Appearance of an installed glass antenna (concept image)
*Wiring not shown
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REFERENCE
m Glass Antenna Summary

1. Glass Antenna Details

News Release

*Does not spoil the appearance of streets or neighborhoods due to being a transparent glass antenna installed onto an existing

window.

* Installation is carried out inside buildings, eliminating the need for scaffolding or foundation work.

*These glass antennas for small cells provide flexibility for area design due to their ability to be installed almost anywhere

and their beam-forming technology.

2. Glass Antenna, Installed Base Station Specifications

Glass antenna

Dimensions

700 mm x 210 mm

Weight

1.9 kg

* Size and weight of antenna glass only. Excludes cables, existing glass fittings, and accessories.

Specifications contained in this news release are current at the time of release and subject to change without notice.

Base Station Specifications

Method TDD-LTE

Frequency 3.5GHz band (BANDA42)
Bandwidth 40MHz

MIMO compliant 4x4MIMO

Downlink modulation method 256QAM

Maximum throughput 588Mbps

3. Roles of Each Company

*Develop and produce the glass antenna, and establish its installation

AGC method.
*Considering the effect of glass antennas on the existing window glass.
+Consider antenna characteristics from the viewpoint of radio wave
protection and securing the communication area.
DOCOMO

* Ensure practicability of securing the communication area through

verification testing.
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m Company Outlines

AGC
Company name: AGC Inc.
Representative Takuya Shimamura, CEO & Executive Officer
Address 5—1, Marunouchi 1-chome, Chiyoda-ku, Tokyo
Capital 90,873.00 million yen (as of December 31, 2017)
Established September 8, 1907
Number of employees 6,401 non-consolidated, 53,224 consolidated (as of December 31, 2017)
Primary business * Glass business
activities * Electronic business
* Chemicals business
+ Ceramics business
* Other businesses
NTT DOCOMO
Company name NTT DOCOMO, INC.
Representative Kazuhiro Yoshizawa, President and CEO
Address Sanno Park Tower, 11-1, Nagata-cho 2-chome, Chiyoda-ku, Tokyo
Capital 949,679.50 million yen (as of March 31, 2017)
Business start date July 1, 1992
Number of employees 7,767 non-consolidated, 27,464 consolidated (as of March 31, 2018)
Primary business - Telecommunications business
activities
+Smart life business
* Other businesses
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m Download images
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Radio wave emission by glass antenna (concept image)

Appearance of an installed glass antenna (concept image

Glass antenna (photo) Appearance of an installed glass antenna (photo)

Above images can be downloaded by visiting the URL or reading the QR code listed below.
https://age2.box.com/s/uhga3Sktnron2jb486hpshho7r8vaw7s

* There are no restrictions on image use.
* Please be sure to credit the source as follows when using: "Images provided by AGC"

Media inquiries
AGC Corporate Communications & Investor Relations Division
(Contact: Ai Ota, Tel: +81-3-3218-5603, E-mail: info-pr@agc.com )





<<
  /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


