
国際シンポジウム2022
富士山地域DX
～山岳観光と次世代通信～

山梨県富士山科学研究所公開講座

日程 ： 令和4年11月20日 （日）
会場 ： ZOOMによるオンライン開催
主催 ： 山梨県富士山科学研究所

C-01-2023

報 告 書

国
際
シ
ン
ポ
ジ
ウ
ム「
富
士
山
地
域
D
X
」　
　
　
　
　
　  

　
　
　
　
　
　
　
　
　
　
　 

山
梨
県
富
士
山
科
学
研
究
所
　
　
　   

令
和
四
年
度











































































































































































































http://www.mfri.pref.yamanashi.jp/





	本文
	
	山梨県富士山科学研究所国際シンポジウム2022
	「富士山地域DX～山岳観光と次世代通信～」
	【開会の挨拶】
	入倉 由紀子（山梨県知事政策局DX推進グループ DX推進監）


	
	【Opening Remarks】
	Yukiko IRIKURA (Director of DX promotion group, Yamanashi Prefecture)

	
	【 Briefing 】
	Ryo HONDA (Senior Researcher at Volcanic Disaster Research Center, MFRI)

	1_1_2_ Issues on Tourism in National Park_Akane SAITO.pdf
	Akane SAITO (Officer of Fujigoko Conservation Office, Ministry of Environment)

	1_2_2_ Issues on Volcano Disaster Prevention at Mt. Fuji_Mitsuhiro YOSHIMOTO.pdf
	Mitsuhiro YOSHIMOTO (Director of Volcanic Disaster Research Center, MFRI)

	1_3_2_ Issues after the Communication Experiments in Mt. Fuji_Hiroshi TAKEZAWA.pdf
	Hiroshi TAKEZAWA (Project Senior Specialist at Department of Systems Innovation, School of Engineering, The University of Tokyo)

	1_4_2_ 5G and Beyond Networks Serving Society”_Matti LATVA-AHO.pdf
	Matti LATVA-AHO (Professor at Faculty of Technology, The University of Oulu, Finland)

	
	藤井 敏嗣（山梨県富士山科学研究所 所長）

	
	【 2022.11.20_国際シンポジウム「富士山地域DX～山岳観光と次世代通信～」_英語_2.mp3
	[Japanese] 00:00:00
	Talk 4) “5G and Beyond Networks Serving Society”
	Matti LATVA-AHO (Professor at Faculty of Technology, The University of Oulu, Finland)
	“5G and Beyond Networks Serving Society”
	Matti LATVA-AHO
	Good afternoon, ladies and gentlemen.  It is a great pleasure to be here at Mount Fuji.  It has always been my dream to see Mount Fuji from near distance, and yesterday, the weather was so good that we were able to see it from the 5th Station.
	We have also one sacred mountain in Finland.  It is called Mountain Saana.  It is far up in Lapland.  It is, of course, much smaller than Fuji, but it is a sacred mountain, where the local people are living there, and we call them Lappish people.
	Although it is a city 200 kilometers south from Arctic Circle, located by the sea, in Northern Finland, we have some attractions as well.  We have very active Northern lights, and they are very much visible exactly at this time of the year when the ni...
	Also, we Finns believe that Santa Claus is coming from Arctic Circle.  There is a city called Rovaniemi, where he lives.  These famous characters, Moomin characters, actually it is a Finnish character, and we have a theme park in Southern Finland wher...
	Oulu is also going to be European culture capital in year 2026, but every August, we organize Air Guitar World Championships, and twice this Japanese lady, Nanami Nagura, has won the World Championship title.  You can try to find some videos from YouT...
	I am representing 6G Flagship from the University of Oulu.  This is the world's first biggest 6G program.  We started on 1st of May 2018.  This is a four-plus four years' long program, and we are now a little bit over halfway of it.  It is operated at...
	One thing we importantly did in the early phases of flagship is we carried out with international expert group of specialists from over 30 countries, and there were 250 people altogether.  We chaired this white paperwork.  I am going to explain you a ...
	In our research, we want to address not just technology and wireless communications research challenges, but we find extremely important to address also regulative issues, future business models-related challenges, but most importantly also sustainabi...
	In our research, we are looking at four major, what we call, strategic research areas.
	First of all, wireless connectivity, how these wireless systems should be developed, built?  What kind of technologies we should use in various different conditions?
	Second, we are looking also at how can we implement these in cost and energy-efficient manners?  Device and circuit technology research is gaining more and more importance as the time is going on.
	Third, there is a lot of even some hype in our research area in globally utilizing artificial intelligence-inspired machine learning algorithms in various ways in wireless systems and networks, and also future applications.  But despite of this small ...
	Then, the fourth area is related to future applications and services.  In order to study those, we have been developing 5G test network since 2015.  We are now determined to take it towards a 6G era, and we will equip that 5G test network facility wit...
	At this point of this strategic research areas, we have selected four major, what we call, strategic vertical areas as our study objects, where we want to develop future solutions for.  These all are of national priorities: health, industry, vehicular...
	Global collaboration for us is very important.  Japan is one of our prime collaborators.  This May, our Prime Minister Sanna Marin visited Japan, and I had the privilege to be part of that delegation.  With the help and assistance of Professor Akihiro...
	When we look a little bit back, there has always been what you can call a Killer application to really speed up the popularity of different mobile generations.  There is new mobile generation every 10 years, and when we started from 1G and when we wen...
	That is past and still partly current.
	5G has made a big promise to connect lots of different things around us, different sensors, different objects, different machines, robots, cars, different processes in logistics to be wirelessly connected to internet.  But this is still mainly a big p...
	When we look at what possibly could come next, 6G, we have to change a little bit the thinking.  So far, we have been always after higher and higher data rates only.  For example, current 5G mobile broadband is a good example of that.  We should think...
	The United Nations Sustainability Development Goals is a good example of commonly accurate goals to which direction the world should go.  On this left-hand side, I would say that these are kind of soft target, soft values that we hardboiled.  Wireless...
	Technology enablers are many that are happening now.  Wireless connectivity is one.  Robotics is an important area that is developing very fast.  Automating all kinds of processes.  Is it automated driving or is it automated factories, or whatever it ...
	The fourth area is that what was set as a target for 5G especially was to greatly improve the productivity of vertical applications.  If you analyze very carefully, industrial productivity has not improved that much during the past 20, 30 years, which...
	When we are developing new wireless technologies, we researchers and engineers, we talk about Key Performance Indicators, KPIs.  They are related to data rates.  They are related to latency or delay.  They can be related to positioning accuracy, energ...
	For example, digital inclusion, inclusion of all players in the society in defining the requirements for 6G is a good example.  We do not know well enough what are the types of applications and system requirements coming from those of various sectors ...
	Secondly, I think we have to be more transparent.  There are lots of issues to be still resolved.  For example, in data privacy related to various AI algorithms usage in large scale.  How can we really make sure that personal information is never leak...
	These days, there is a lot of discussion on what is called O-RAN or OpenRAN.  It means basically open source everything.  This is a trend happening maybe not as fast as key players like operators would hope, but it is definitely happening in the futur...
	These are just some examples about these KVIs, and like I said, these are not easy at all to quantify.
	I do not remember exactly when this Society 5.0 concept was launched in Japan, but I have seen this maybe already in 2015 or so, and I liked it from the very beginning.  This is a nice way to describe what are the societal targets and in which sectors...
	Also, they have defined who are the stakeholders who we need to consider when we want to make this future digital society reality.  We have to take onboard everybody.  This is no longer a show of mobile operators, for example, alone, as it has been in...
	Personally, I believe, and we in our flagship program we believe that we have to have very close look at the future-critical vertical application areas.  We have to understand those far better.  There are hundreds, if not thousands, of different verti...
	Maybe we are coming to an era where this "one technical solution fitting all problems" thinking is no longer the right way to go.  Maybe we have to be able to customize solutions far more than in previous generations.  We are still in research phase i...
	But what is 6G and why we need it?
	I think the target is massive automation of society.  This has different names, like digitalization.  Definitely, in order to make it happen this future society vision possible, we need more than 5G can currently and in the near future offer.  5G real...
	In 6G, we have been hearing these different visions of metaverse, and it has, of course, many different meanings, but really, we are merging physical, digital, and biological world.
	What does it mean?
	Biological world meaning, for example, our bodies.  Physical world means, for example, the built infrastructure around human beings.  Digital world is, for example, these digital twins that we can build to model very accurately different things and ph...
	Also, 6G requires more radical transformations compared to 5G.  First of all, we have to try to push wireless transmission capabilities to the limits.  An example of that is that currently in research community, we study really extreme radio-technolog...
	Thirdly, I would like to point out that we need new ways of building, operating the networks and how we serve customers.  Are they humans or machines?  How we most efficiently develop applications for those?  We need new ways of thinking.  Too many th...
	If you think about this future metaverse or smart city, there are so many different processes that potentially can be connected to this huge future digital society or smart city.  Again, these different segments represent very different application ne...
	One smaller version of this smart city is Smart Campus, and this is one of the possible collaboration areas that I have been discussing with the University of Tokyo with Professor Nakao.  Hopefully, we can carry out some demonstrations in the future w...
	Now, looking at what has happened during the past few years.  The research community has presented various different target values already for where 6G should try to aim at.
	Peak data rates per sale, so per pay station.  The numbers between 100 gigabit and up to 1 terabit have been discussed and shown.  Concerning the radio latency or delay, 0.1 millisecond has been presented.  Battery lifetimes of 20 years.  Huge number ...
	Currently, we mainly utilize GPS positioning, but it does not work indoors.  Maybe some autonomous objects moving require much more accurate positioning capabilities in the future.  This is not a suggestion on what 6G should target at, but just a coll...
	One more view, another view to 6G is that what is it.  It is not only anymore just transmitting bits.  It is not only mobile broadband.  It is going to be a framework of various different types of services, including communication service.  One exampl...
	We could sense or build 3D image of our surroundings.  We could also include very accurate positioning to that.  We could, for example, develop new senses to see around the corner in the city.  If we have these collaborative sensing capabilities in th...
	Future networks will be extremely intelligent, and the intelligence will be brought very close to actual end users.  Right now, we rely too much on what is called centralized cloud servers.  Somewhere far away, all data is transmitted, and then really...
	But in a mobile network, the environment is highly, highly dynamic, and we do not have time to transmit bits first to the cloud server and then getting something processed back.  We have to carry out all the intelligent processing very close where the...
	We now compare what these visions that we think 6G could be to the promises that 5G was making almost 10 years ago.  This is a short listing of 5G targets that the European Union was defining back in 2013 for 5G research and development.  On the left-...
	If we look at, for example here, in 2015, so soon after this EU set these general targets, International Telecommunications Union, which is an organization under United Nations, which has been defining the development of telecommunications sector for ...
	I would like to point out two things that seem to be failing badly for the time being at least.
	100% coverage, coverages everywhere, meaning that no matter where the users or applications are, they can be connected.  We are definitely not there.
	90% reduction in network energy usage.  I think it is just the opposite.  I think we were able to increase it by 90% more.  Maybe not so much, but that is a big failure also.  Our hunch is that maybe for 6G requirements, this energy efficiency issue w...
	These 6G requirements, which will be called IMT-2030, they will be defined during the next 2 to 3 years.  I am not sure if the exact date is yet out or declared, but that is going to happen soon.  After that, I think we know exactly what are the techn...
	One of the important things related to developing future mobile technologies is related to radio spectrum.  Without allocation of new radio spectrum, there most likely will not be a new mobile generation at all.  Radio spectrum is heavily utilized and...
	Now, when 5G development started, we were focusing heavily on what is called millimeter wave technologies going to 30 gigahertz and even above that, where lots of unused bandwidth is available.  When we allocate more bandwidth to mobile systems, we ca...
	Now, when we move to higher spectrum bands, and these spectrum licenses are typically given countrywide.  When we go to these higher spectrum bands, the spectrum licensing countrywide does not make any more sense.  Because the radio signals will not p...
	This is our thinking that when discussing about this local 5G, in the future local 6G, especially this high spectrum band area is the most promising for it because operators might be accepting appearance of these at high spectrum bands only.  Also, it...
	This is what we are currently thinking jointly with Professor Nakao, to consider how millimeter waves could be used for these local 5G, local 6G concepts.
	This is one example of a concept we developed back in 2015 for the local operators.  We called it at that time micro-operator concept, where it is very local player and can be focusing on very special services.  But the difference compared to current ...
	In that way, for example, if Mount Fuji 5th Station would like to establish a local network in the future, it is definitely of interest of this area to allow any operator customers to access the services of that local network when they go to the area.
	One more specific challenge is related to remote areas connectivity challenge.  In the world, there are several billion people still who have no internet connectivity.  Often, these people, they live in remote and poor areas.  We have to understand th...
	The solutions that should be addressed to them should be affordable, meaning that they should not be too expensive.  They would be happy to have sufficient service level.  They do not need the latest terabit per second data rates in the future, but ev...
	Maybe this is something also for challenging areas.  In developed societies, if communication infrastructure is very difficult to arrange in such areas, maybe we should think about organizing, let us say, some basic services only for such areas withou...
	For example, listening to these earlier speakers, that disaster recovery situations, we do not need necessarily the very high data rates.  We need to alert people.  We need to secure them coming back down safely.  Different types of services would be ...
	For these remote areas' connectivity challenges, they are mainly non-technical in our opinion.  There are lots of things that can be done in today's technology, but with special requirements.  Like, very often, they do not have energy sources, so we h...
	I forgot to mention example of Finland.  In Lapland, the area from Arctic Circle and above, the population density is only two persons per square kilometer.  What is the incentive of operator to build expensive 5G/6G networks to such an area where onl...
	In remote areas, this is something that researchers are currently considering everywhere, I would say.  We talk about 3D networks to complement these terrestrial mobile networks built to the ground.  Of course, satellite connectivity is there.  Then, ...
	But now, also these UAVs, drones can be utilized in many different occasions.  For example, if you have a regular flight path for drone collecting, for example, sensor data information several times per day or week just to collect the data from the se...
	Now, I think I went through these different corners of our research agenda.  Besides technology research, which I did not talk about today at all, regulative issues are very important.  The academics, at least we have to try to challenge current regul...
	Then, these future businesses are related to these regulative changes that what is allowed, what is possible, what makes sense in the future.  These local network concepts can open a lot of new business opportunities for new players who are willing to...
	A good example is, for example, Elon Musk and Starlink.  He decided to invest billions and billions and billions to build satellite network, and now, Nakao-sensei can enjoy Starlink using these which is an experiment here.  We should keep in mind that...
	For the sustainability reasons, I think we have to also not think only about the money.  I think we have to be more democratic towards offering everybody, at least basic level of services, no matter where and which part of the world they are living in...
	If you are interested in finding out more of the details on these various aspects, I recommend you to go and download these white papers that we have been publishing.  There are lots of more information available.
	Also, if you want to follow our magazine series, the next 6G Waves magazine will be published in a couple of weeks' time.  There some stories about our research achievements are explained.
	Also, we are actively organizing international events.  Jointly with European Commission, we organize every June EuCNC 6G summit in some part of the Europe.  It is always the chairman country, European Union, during that time, and next June, the chair...
	Thank you for your attention and thank you for inviting me here.
	[Japanese] 00:43:13
	Nobuko KAMETANI
	If you have any questions, we would like to take some questions.  If there is no question, we would like to move on to the next presentation.
	Professor Latva-aho, thank you very much.
	The next presentation is given by Professor Akihiro Nakao at Department of Systems Innovation, School of Engineering at The University of Tokyo, titled Summary and Suggestion for Mount Fuji DX.
	“Summary and Suggestion for Mt. Fuji DX”
	Talk 5) Akihiro NAKAO (Professor at Faculty of Technology, The University of Tokyo)
	“Summary and Suggestion for Mt. Fuji DX”
	Professor Akihiro Nakao
	Hello, ladies and gentlemen.  I am Nakao.  I would like to talk about the Summary and Suggestion for Mount Fuji DX.
	I belong to the University of Tokyo at the Engineering Department.  Beyond 5G, Professor Matti said it is 6G, but it is referred to beyond 5G in Japan.  There is this Beyond 5G Promotion Consortium in Japan, looking at the generations beyond 5G, and t...
	Now, first, I would like to quickly go through the history of the evolution of the ICT.  As you can see, every 10 years, our mobile telecommunication has been evolving.
	In 2030, we will be going to Beyond 5G or 6G.  We are starting to think about the ICT for 2030 and beyond.
	In 2025, we are looking at the performance requirements.  Next year, at the ITU-R, we will be talking about the performance requirements for 6G.  After that, we will be talking about the international standardization.  Before 2030, there will be a lot...
	You believe that deployment of 5G is still in process, so 6G should be something far away.  But among engineers and researchers in this industry, we have this understanding that we need to be very quick in our action.
	Now, let me quickly recap what 5G is.
	Peak data bandwidth is 20 Gbps.  Then, the user perceived speed is 100 mega bps, which is often referred to as the large volume trans-communication.  Then, the low latency of 1 millisecond in the wireless communication section.  For the wired communic...
	This is the slide that I use in my lecture to explain what radio waves are about.  Professor Matti said the word subterahertz.  Radio waves is under ITU, which is the UN suborganization.
	In Japan, it is defined as electromagnetic waves of 3 terahertz or less.  When it comes to 5G, it is in this area of micro milli-waves, or the microwaves.  But when it comes to millimeter waves, we are using 3 gigahertz.  As it becomes high frequency,...
	Under 6 gigahertz, it is very congested which means that we are not able to have wide bandwidth.  Therefore, naturally, we need to move towards a high frequency and the innovation is required.
	When it comes to 5G frequency allocation, this is conducted by the Ministry of Internal Affairs and Communications.  You can see that it is much higher than 4G, for 3.7 gigahertz and 4.5 gigahertz, as well as 28 gigahertz.  You can see the dotted line...
	As you go up the frequency, you can have a greater spectrum or a bandwidth.  That is what this allocation means.  In the 28 gigahertz, it is quite sparse because it is very difficult to use, as I mentioned earlier.  But unless we use this area, we can...
	I am surely not necessarily an expert on radio waves, so let me quickly explain what happened as we shifted from 4G to 5G and why we were able to realize large volume and low latency.
	As mentioned, 4G is very easy to use.  They are using the low bandwidth, low frequency.  The bandwidth, when it becomes bigger, the data transfer amount will become larger, and in the high frequency, that is a wide broadband.  If you go up the frequen...
	In the broadband, there is OFDM.  We use OFDM to cut them into pieces to make use of them.  This is the multiplex system.  OFDM, you cut them into pieces to make use of it.  But the more you have these pieces, the data transfer capability will become ...
	That is what we mean by a large volume.  We are able to make use of broadband at a high frequency, and in 6G, we will be able to use more of the extra frequency band.  But in the high frequency, using OFDM, it is difficult to multiplex using OFDM.  Th...
	Now, why were we able to achieve low latency?
	This is closely related to the bandwidth, each of this width, when it becomes from 4G to 5G.  This frequency width, this scenario, width of the frequency will become larger.  The data of the same area, if you want to send data of the same area, in the...
	In 6G, the bandwidth that becomes will be larger, and the time needed to transfer the data will be shorter.  As Professor Matti said earlier in his presentation, we will be able to realize the low latency, the ultralow latency in the 6G.  Now, as the ...
	For example, my mobile and Professor Matti's mobile, we can connect through beam.  There is no interference, therefore, we will be able to send data independently.  Then, we will be able to do this even if they are far apart.  We use this technology t...
	This slide looks at Japan's Beyond 5G direction or strategy.  We are trying to use terahertz value for ultrahigh speed and large capacity, and for the ultralow, one-tenth of the latency than the 5G, and then the multiple number of simultaneous connect...
	This is something that we discussed in 2018-2019 with the Ministry of Internal Affairs and Communications, but I am not really satisfied with this now because it does not really talk about the value.  This is the technology goals, but it does not real...
	There have been large-scale failures, especially among the telecom providers.  I am not blaming them.  I am actually looking at them in a very positive manner because all of our social economic activities are relying on the telecommunications.  If it ...
	For example, the tourism vessel in Shiretoko was not able to communicate and a lot of people's lives were lost.  Therefore, you can see that the value that we have to seek should be based on the understanding that this ICT communication is becoming a ...
	If you look closely from 5G to Beyond 5G, I believe that the ICT should work as a social infrastructure, that is clear.  With control plane, or the control part of the ICT infrastructure, there is a lot of failures in this area because the architectur...
	The second point is something that was said upon earlier.  The terrestrial ICT infrastructure sometimes may not be available, so it is important to come up with alternative system using air and space.  Another one is the ultra-super intelligence netwo...
	As Professor Matti said, "Can Japan be able to do this alone?"  We need to work with other countries.  We are working with many countries, and we started to partner with Finland in 2016.  We had this partnership with Finland for 5G as well as 6G IA, a...
	It was touched upon earlier, the Prime Minister of Finland visited Japan this May, and that was a time when Russia was making aggressive invasions into Ukraine.  Prime Minister said that they have the strong wish to work with Japan for 5G, Beyond 5G a...
	This is myself and Professor Matti as well.  We had panel discussions here.  The panel members were made up of experts.  On the Finnish side, we had Professor Matti and the CEO of Nokia who have been leading the way in this area; and on Japan side, we...
	This is the conclusion.  You can look at it from the University of Tokyo webpage.  The conclusion was that there is a necessity for a mission-critical infrastructure for information and communication, and it has to be robust and secure.  These were th...
	Recently, the Ministry of Communication has come up with a list of things that should be the focus of research and development.  At the Information and Telecommunication Council, we are looking at the All-Photonics Network and also a secure and virtua...
	I have looked at the direction in which Japan should go to, but the All-Photonics Network, NTT is promoting this very strongly, and this is a slide taken from NTT, but using the photonics network, a large volume and low latency, low energy consumption...
	Why is it important?
	For example, as part of the lifeline, remote surgery could be given as an example.  Just the other day, well, on the 18th, until I saw it directly, I thought that remote surgery was still a dream.  But this is a hinotori, a remote surgery robot, and i...
	Trying this out, I understand that such an operation carried out from a distance of 120 kilometers without delay is really something.  The wire reach is 120 kilometers.  These fibers were used, and it is just one fiber.  The latency is just 1 millisec...
	If the jitter is stable and the delay is also stable, then you will be able to do the surgery.  However, in order to have load jitter, I will not be able to go into detail, but with our internet right now, it is not just one path.  There are areas whe...
	In relation to Mount Fuji, reduction of disasters and prevention of disasters, if somebody gets lost along the pathway and needs medical attention, or also for manufacturing as well, you need to have safe, secure, and high availability.  You have to b...
	Now, Takeda-san has explained about the Fujisan area DX, the safe and secure tourist information system, but what we are trying to realize is establishing lifeline in the Fujisan district.
	Saito-san also explained earlier, but in 2022, 160,000 people went up the mountain.  Before COVID, there were about 200,000 or 300,000 people climbing up the mountain.  I also went up to the 5th Station, but of course 5G was unavailable.  There is an ...
	But can we set up a 5G network?  Business-wise, it is not going to pay because in the wintertime there are no people climbing up the mountain.  If you want to establish 5G up on the mountain, the Ministry will have to get involved and give an order.  ...
	Now, I believe, if you are familiar with Mount Fuji, you will know this, but let us take a look at the Yoshida Route up to Mount Fuji.
	There are four different routes to go up the mountain, and MFRI is quite close to the Yoshida Route.  The route is different going up and coming down, but the Yoshida Route has the most number of climbers, about 50,000 or more during the year.  There ...
	Now, from MFRI up to the 5th Station, we have been having this idea of having an optical cable route.  It stretches for 24.5 kilometers.  This is the Subaru Line.  We tried thinking about a shortcut route here.  However, the slope is quite tough.  The...
	There is another Prefectural Route 707, Google showed this, but this one is 12.2 kilometers.  It is not that much of a winding road.  Maybe we will be able to establish a fiber cable route along this line.  Of course, this is not just for Yamanashi Pr...
	From the rooftop for MFRI, we are looking up the mountain and there is a mountain road here along the dotted line.  Then, you have the Sato Hut as well as the 6th Station, so where can we place the fiber cable?
	Or maybe we can have an exclusive radio wave up to 5th Station.  However, if the trees get taller, the radio wave may not go through.  We tried a fixed wire access along the trail.  1 Gbps, gigabits per second, well, it was a test route, so it has alr...
	In this demonstration, from 5th to 6th Station, we left the fiber cables.  If we can get the cable from MFRI, maybe we can reach up to the 5th Station or maybe take it to the 7th Station, and then we can have Local 5G base stations and create a lifeli...
	In Finland, with Professor Matti, we have heard that this is a technology that is being used.  I think it was from around 2015.  The road asphalt was cut with a micro cutter to create a very narrow ditch, and it works at a very high speed, you can see...
	It is quite a scary looking equipment.  It has a rotating cutter.  Maybe we cannot use it along the Subaru Line, but maybe we can use it along the Prefectural Road so that we can lay the optical fiber and power cables.
	Democratization of information and communication.  Areas which may not pay as a business, however where these networks are necessary as a lifeline, I believe, if the public understands that there is a necessity, we might be able to provide a network. ...
	But if we have local 5G, for example, if Yamanashi Prefecture establishes that and if the university can help in that, there may be a very big social value in this.  The local 5G, I have been saying that this is democratization, and the Ministry start...
	This is what Takeda-san has shown you beforehand.  But if you can look at this, NakaoLab Local Mobile.  Well, of course there is no company like this, but it says here NakaoLab Local Mobile.  This is Local 5G.  We can create our own 5G network even if...
	This is very powerful.  Utilizing this tool effectively, we will be able to build the lifeline on Mount Fuji.  This is for ballistic.  This is the video of stone rolling down.  There will be many more of these events.  But if we have sufficient commun...
	When it comes to democratization of communication, Matti and I have often talked about local 5G, how important that is, but there is the evolution from 5G to 6G.  But at the same time, we would like to add more values when we shift from local 5G to lo...
	The third common specification should be part of future 6G.  As we evolve from local 5G to local 6G, there are several action items set up, and we have been able to solve some of these, such as low telecommunication or low satellite local 5G communica...
	For example, starting with low power consumption.  There is no water, so we have to rely on power cell.  We need the base station that will run by a battery for about 8 hours or so, and we came up with the equipment to enable that.
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	This concludes my presentation.  Thank you for listening.
	Nobuko KAMETANI
	Thank you very much, Professor Nakao.
	Are there any questions from the audience?  We still have some time left, so if there are any things that you would like to note?
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