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0.  Overview

Drastic spectrum reallocation is the major target of the spectrum management policies in Japan. Considering rapidly increasing demand on broadband communications, it is necessary to make a changeover in spectrum use from traditional services to new ones focusing on broadband communications as soon as possible. It is also necessary to change spectrum allocation from the conventional bit-by-bit approach to a broadband-adapted one.

Therefore, the Ministry for Internal Affairs and Communications (MIC) announced its strategies for spectrum reallocation in October 2003, and has been developing legal frameworks to accelerate spectrum reallocation. This paper explains the necessity of spectrum reallocation, the strategies to fulfill it including an overview of the legal frameworks, and the progress of works.

The information contained herein includes my personal views. It should be noted that not all of them reflect the views of the MIC, to which I belong.

1.  Necessity and Purpose of Drastic Spectrum Reallocation

There are increasing opportunities for us to use our cellular phone or wireless LAN systems for purposes such as comfortably surfing the Internet anytime and anywhere, downloading music or game software, or purchasing train or concert tickets. This trend will expand further in the future and the rapid progress of broadband technologies in wireless fields will also grow, alongside of ADSL or optical fiber access in the wired fields.

In order to establish a wireless broadband environment, it is necessary to additionally distribute large amount of radio spectrum resources to mobile communication systems such as cellular systems and also to wireless LAN systems. In July 2003, Telecommunications Council released a report titled the “mid- and long-term outlook for radio spectrum use and the roles of the government – Radio Policy Vision.” It provides the following forecast of the volume of radio frequency resources required by these systems:

- Mobile communication systems: Amount of 330 to 340 MHz (5 years later)



Amount of 1,060 to 1,380 MHz (10 years later)

- Wireless LAN/NWA1: Amount of up to 480 MHz (5 years later)



Amount of up to 740 MHz (10 years later)

1 NWA: Nomadic Wireless Access (Wireless access targeted for mobile users such as hot spots).

At the time when this report was released, the radio frequency resources for cellular systems were allocated to an amount of about 270 MHz and those for wireless LAN systems to an amount of about 200 MHz. The report forecasts that these systems will require new radio frequency resources over an amount of about 1.5 GHz in 10 years. Moreover, it is necessary for mobile communication systems or wireless LAN systems to basically allocate easy-to-use frequency bands below 6 GHz.

There are strong demands on those easy-to use radio frequency resources. Thus, most of the radio frequency bands below 6 GHz are already being used by other radio systems. Radio frequency resources have exclusive characteristics. It is difficult to use the resources at the same place and time if someone else is using them.

In the above-mentioned situation, the basic policy to meet the new radio frequency demands is to ask existing radio communication systems to return assigned frequency bands and to distribute them to new ones, or to ask new radio systems to share the same frequency bands with existing systems.

Distributing the new radio frequency resources with an amount of about 1.5 GHz within the frequency band below 6 GHz to growing services has a great influence on many existing radio spectrum users. The frequency bands that have already been allocated for civilian use are included in the reallocation plan and frequency refarming of several frequency bands has begun. This could be the greatest epoch-making task since the beginning of radio frequency utilization history.

MIC is speeding up such a task since the wireless broadband environment is rapidly developing. The metropolitan areas in Japan have an extremely high density of radio spectrum use and are suffered from lack of available frequency resources. Many people use their own cellular phones simultaneously at places where many people come together, such as Shinjuku and Shibuya in Tokyo. Average time to use cellular phone is increasing every year. In addition, traffic in packet communication has been rapidly increasing since a fixed-rate system was partially introduced for mobile Internet services. The same is true for PHS which introduced a partial fixed-rate system both for voice communications and packet communications. In both cases, these have brought further competitive demand for radio frequency resources.

Table 1 shows a comparison between Japan, the U.S. and the U.K. in the number of cellular systems base stations. The number of base stations per unit area in Japan is 10 times or more than that of the U.S. It seems that the structure which covers the increase in traffic through cell miniaturization is reflected in the density of base stations. However, cell miniaturization in the metropolitan areas is reaching saturation point. Therefore, it will be required to consider such measures as additional allocation of radio frequency resources, use of directional antennae or convergence of cellular services and wireless LAN services in order to meet the traffic increase.

2.  Strategies for Reallocation of Radio Frequency Resources and the “Guidelines for Radio Spectrum Reallocation”

Reallocation of radio frequency resources, especially for exclusively used ones by specific systems, is similar to land redevelopment. Japan has many land areas that have been developed since early times. These lands have been segmented by their users like vineyards in the Bourgogne. Since the segmented lands are not utilized efficiently in urban areas, they have been cleared all at once time in many redevelopment projects that have been conducted in Japan to rebuild modern buildings.

Reallocation of radio frequency resources for constructing a wireless broadband environment is just the same as the land redevelopment projects. In other words, the reallocation of radio frequency resources is to have existing radio users return them, clear and reform those segmented allocation and then reallocate them in a manner which is suitable for wireless broadband services.

Japan has many radio stations at adjacent distances. Typically, there are multiple radio stations on the roof of the same building or radio stations on the roofs of adjacent buildings using the same frequency bands. Such a situation can easily cause interference problems. Moreover, the minutely allocated frequencies make such an interference problem more serious. It is therefore imperative to allocate frequencies across a wider band for efficient frequency utilization.

Like land redevelopment, the reallocation of radio frequency resources is a demanding task that involves many people, is hard to coordinate, and requires a lot of time. For instance, the frequency band from 3.4 GHz to 3.6 GHz is used for the program transmission of sound broadcasting and TV broadcasting (STL/TTL), or news gathering (TSL) in Japan. There are 87 radio station licensees for voice STL/TTL/TSL and 557 transmitters. Further more, there are 97 radio station licensees for video STL/TTL/TSL and 537 transmitters. This frequency band is also used for broadcast monitoring, voice FPU, or satellite communication downlinks.

Reallocation of this band has not decided yet. However, if somebody asks us to do so, reallocation work will be controversial and hard to get a consensus. It is more difficult and will take a longer time to reallocate the frequency bands with many licensees and high density utilization. To accomplish this successfully, it is essential to present a policy and sufficiently explain its necessity and rationality to the people concerned, as well as to use legally endowed power.

For this reason, several legislative measures have been set up in Japan, which will be described later. In October 2003, the MIC published its “Guidelines for Radio Spectrum Reallocation,” which sets up the MIC’s basic policy of radio spectrum reallocation in accordance with the Radio Policy Vision.

The outline of the guidelines is shown in Figure 1. The aim of these guidelines is to clarify the frequency bands to be allocated in order to meet the frequency demand for the new radio communication systems which serve as the core systems for wireless broadband environment. For example, for mobile communication systems, the frequency bands of 1.7 and 2.5 GHz will be mainly used to meet the demand until 2008, and after that, 4/5 GHz bands or frequency bands which will be vacated after the digitalization of TV broadcasting will be used for that purpose until 2013. Showing schedules of these frequency band usages is intended to facilitate the future planning of those involved and promote related research and development.

However, the “Guidelines for Radio Spectrum Reallocation” are merely administrative road maps, not specific reallocation decisions. To implement specific reallocation, it is necessary to undertake the processes of examining the feasibility of reallocation and coordinating the people involved, announcing draft changes to the “Frequency Allocation Plan” that defines the uses and their conditions for each frequency band, and make decisions according to the opinions of the people and the Radio Regulatory Council.

3.  Outline of the Legislative Measures to Promote Radio Frequency Resource Reallocation

(1) Framework of scheme to promote radio frequency resource reallocation

As mentioned above, radio frequency resource reallocation cannot be advanced only by drawing up the “Guidelines for Radio Spectrum Reallocation.” To promote this, it is imperative to set up a scheme to build consensus, to promote rational reallocation and to sophisticate radio utilization. The scheme should be specific as a legal procedure to implement this fairly and transparently.

Therefore, the MIC has prepared several legislative measures and developed the necessary procedures by amending  the Radio Law and related ordinances as shown in Figure 2. The “Surveys, Evaluations, and Publications of Radio Spectrum Usage” was introduced in 2002. In 2004, the MIC introduced the “Compensation System”, which provides for compensation to be paid to users who cooperate in radio spectrum reallocation and return their licensed radio spectrum earlier than scheduled. At this time, MIC also introduced the “Registration System” for specific radio stations. In 2005, it is expected that a bill to amend the Radio Law will be passed and enacted by the Diet, which outlines the drastic revisions concerning the calculation of the spectrum usage fees in consideration of several elements related to the economic values of spectrums.

The introduction of these schemes and the establishment of the “Guidelines for Radio Spectrum Reallocation” are intended to advance large-scale spectrum reallocation efficiently and rationally for the first time in the history of radio spectrum utilization. In Japan, where radio frequency resources are becoming tight, it is difficult to smoothly introduce a new system without setting up a scheme to promote large-scale spectrum reallocation. These schemes have been under development over the past three years. Each scheme is outlined below.

(2) Introduction of Surveys, Evaluations and Publications of Radio Spectrum Usage

One of the requirements for radio spectrum reallocation is to identify frequency bands being considered for a target of refarming. It is essential to survey radio spectrum usage conditions and to identify the systems that are not effective enough for utilization or are interchangeable with other communication means such as optical fiber. The “Surveys, Evaluations, and Publications of Radio Spectrum Usage” shown in Figure 3 was provided for this purpose.

Based on this system, the MIC surveys all frequency bands every three years. The MIC surveyed frequency bands above 3.4GHz in 2003, and those from 770 MHz to 3.4 GHz in 2004. In 2005, the MIC surveys frequency bands under 770 MHz. In 2006, the MIC will return to the frequency bands above 3.4 GHz.

In these surveys, the frequency bands are segmented in consideration of their usages and so on. With respect to radio spectrum usages of those segmented bands, the MIC examines, for example, the number of radio stations, communication traffic, years for which the radio facilities have been used, and the alternative possibility of shifting to other telecommunication means, such as optical fiber. Based on the survey results, the MIC analyzes the trends of radio frequency resource demands for those frequency bands or of international frequency usages and evaluates the degree of effectiveness of radio spectrum usage with respect to how radio stations are distributed in numbers as compared to the allocated frequency resources, how radio facilities are used, whether radio facilities are using technologies that implement effective use of radio frequencies, and whether radio facilities can be shifted to other telecommunication means. In addition, the MIC comprehensively evaluates the results of the survey and concludes, for example, as follows.

1) The frequency band is effectively used. 

2) It will be necessary to consider measures to promote more effective use of the frequency band.

3) It will be possible to change to optical fiber cable or to shift to other frequency band.

As the evaluation results are significant materials that form the basis of radio spectrum reallocation, the MIC publishes the results in a draft form and solicits comments from the public. Further more, the MIC consults the Radio Regulatory Council with the comments made by the public and finalizes the results based on the Council’s report.

The publication of survey results and evaluations plays an important role for the fairness and transparency of administrative processes. It also works as tacit pressure on the systems that do not use radio frequency resources effectively. From the evaluation results, people can understand the efforts to be made to use radio frequency resources effectively. In Japan where radio resources are getting tighter than in any other country, this side role is also important.

As illustrated in Figure 3, the frequency bands to be refarmed are decided by changing the Frequency Allocation Plan in accordance with the results of surveys and evaluations of radio spectrum usage. At this time, the MIC examines the technical and economic impacts on the licensees of removed radio stations, as the need arises. Based on the results of such examinations, the MIC determines the frequency band width to be returned, deadline date to return assigned frequencies, and the new usage of returned frequency bands.

(3) Introduction of “Compensation system”

It may be necessary for the existing radio station licensees to return frequency resources as soon as possible in order to introduce a new radio communication system. However, this early removal may cause problems to existing licensees, such as the removal of facilities before the end of depreciation or the early introduction of alternate ones. For this reason, the “Compensation System” was introduced to compensate existing radio licensees for resulting losses from removal.

The financial source of compensation is the spectrum usage fees paid by radio station licensees. Basically, half of the amount used for compensation will be recovered from new frequency band users.

The “Compensation System” is now applied to the frequency band in 100 MHz width from 4.9 to 5.0 GHz. The MIC is proceeding to remove fixed microwave stations for long-distance communication used by the existing carriers in the Tokyo, Nagoya, and Osaka regions by the end of November 2005. Wireless access systems such as high-power wireless LAN are due to be provided after the removal of such stations.

Instead of conventional licensing systems, a newly introduced registration system is to be applied to these wireless access systems which allow shared use of radio spectrum  with other radio stations, such as best-effort type radio communication systems with carrier sense function. By registering the licensee name, the technical characteristics of radio facilities, the scheduled area of installation, frequencies, and antenna power in advance, more detailed information, such as the locations where individual radio stations are to be installed, is allowed to be submitted later. It is considered that the introduction of this registration system allows licensees to use radio spectrum through a simplified procedure while avoiding the occurrence of radio interference, thus promoting new entries into wireless access systems.

(4) Reviewing of the calculation of the spectrum usage fees

The spectrum usage fees are the expense born by a radio station licensee in order to pay for the costs of radio spectrum administration. The current method of calculating the spectrum usage fees is simple and basically every radio station pays uniformly for the costs of radio spectrum administration. About 540 yen is uniformly paid annually by even powerful broadcasting stations and cellular phone terminals respectively.

The MIC considers that it should reform the conventional method of calculating the spectrum usage fees and adopt a new method that takes into account several elements related to the economic value of radio spectrum in order to further promote its effective use. In light of this, the MIC convened a study group to develop a policy for effective use of radio spectrum, and started the discussion to reform the spectrum usage fees from February 2003. This study group made a final report in October 2004. Following thus, the MIC developed a new method for calculating the fees and made a draft of fee amendments.

The point of the amendments is to adopt a fee calculation method that takes into account the quantitative elements (power or assigned band width) of radio stations, a degree of congestion (whether a band used is tight or the location of a radio station is in metropolitan area, rural area or others) and the public nature of radio systems. As a result of the amendments, fees for fixed microwave links or satellite stations using the broad frequency spectrum below 6 GHz increase remarkably.

For radio systems exclusively using a certain band in an extensive area such as cellular systems, a fee calculation method per a used band width will be partially introduced. In case of cellular systems or satellite communication systems which exclusively use a certain band across the whole country, it is expected to pay about 45.87 million yen or 1.93 million yen per 1 MHz, respectively. Instead, it is expected that the annual fee to be paid for each cellular terminal will be reduced from 540 yen to 420 yen.

On the other hand, no changes in the current fees for radio communication systems used by individuals or small businesses such as amateur radio stations or walkie-talkie typed radio stations, or those used for the protection of people’s lives and property (such as ship or aircraft stations required by the Treaties) are anticipated.

This time, acceleration of radio spectrum refarming is also being taken into account in the review of the spectrum usage fees. It is therefore anticipated that the spectrum usage fees will be discounted in half, when the radio stations whose frequency band are specified a term of usage in the Frequency Allocation Plan cease the use of the assigned frequencies within two years.

4.  Progress of Radio Spectrum Reallocation

The MIC has been refarming the frequency bands according to the “Guidelines for Radio Spectrum Reallocation” published in October 2003. Likened to land redevelopment as mentioned above, the spectrum reallocation is now at the point which existing buildings are demolished in many areas and new ones are under construction. Table 2 gives the progress of radio spectrum reallocation as of the end of April 2005. The progress of radio spectrum reallocation for key mobile communication systems and wireless LAN/NWA systems is as follows:

(1) Spectrum reallocation for mobile communication systems

The MIC refarmed the 1.7 GHz bands, which were used for fixed stations for public use, and reallocated to mobile communication services. The MIC plans to allocate the radio spectrum of 70 MHz band width in total to cellular services during fiscal year 2005: 15 MHz x 22 for the whole nation and 20 MHz x 2 for the Tokyo, Nagoya, and Osaka regions. The MIC is also going to allocate 15 MHz from the 2 GHz band (2010 to 2025 MHz) to TDD type3 cellular services during fiscal year 2005. The same will be true for radio frequencies in the 2.5 GHz band if the band allocation plan  are determined by the ITU (International Telecommunication Union).

2 For radio communication systems using a different frequency at a base station and with terminals (FDD system), 15 MHz x 2 is used to describe the situation when the radio wave for transmission from the base station and the transmission from terminals are both 15 MHz wide.

3 TDD: Time Division Duplex (a technique for dividing the same frequency at a base station and with a terminal into small parts using time divisions and switching transmission and reception at a high speed).

800 MHz/900 MHz bands have been allocated fragmentally not only to cellular systems but also to various other mobile communication systems. These frequencies have been refarming towards use of cellular systems by clearing up fragmented allocations. Part of the frequency bands used by commercial dispatch radio systems,4 those used by airport dispatch radio systems, and those used for regional disaster prevention radio communication systems, will be shifted by May 2007 or by May 2009, by May 2010, and by May 2011, respectively.

Commercial dispatch radio systems use two frequency bands: 800 MHz and 1.5 MHz bands. It is expected that the amount of allocated frequencies of 66 MHz will be reduced by 22 MHz within four years. For airport dispatch radio systems with 4 MHz-width frequency allocation in the 800 MHz band, the frequency bands are shifted to a 400 MHz band; for regional disaster prevention radio communication systems with 6 MHz-width frequency allocation in the 800 MHz band, the frequency bands are shifted to the 260 MHz band. 

4 Commercial dispatch radio systems: A business wireless communications systems used by transportation businesses, manufacturers, distributors, taxi businesses and so on.

The 800/900 MHz frequency bands, which are mainly used for second-generation cellular systems and have more than 60 million subscribers, are also under refarming to shift to those for third-generation systems by the year 2012. This reallocation will change transmitting/receiving frequency intervals within the same band and switch the current high-frequency bands for terminal transmission to low-frequency bands as in other foreign countries. In a tight spectrum condition with many radio stations, this is an extremely difficult and expensive task that requires careful frequency coordination. It is expected that the freeing up of the frequency bands used by dispatch radio systems and other systems will make this refarming work a little bit easier. 

With the digitalization of TV broadcasting, the VHF and UHF bands used for analog TV broadcasting are also under refarming. Consequently, the VHF bands (90 to 108 MHz and 170 to 222 MHz) are expected to be free by July 2011. The 170 to 222 MHz band will be available for mobile communication services or sound broadcasting services.

The UHF band (722 to 770 MHz) is expected to be free by July 2012 and will be used for land mobile communication systems. The frequency band of 710 to 722 MHz for TV broadcasting services will be reviewed by July 2006. The review may allow the use of the 710 to 722 MHz frequency band for land mobile communication systems. The Telecommunication Council reported the “technical conditions for effective use of spectrum for mobile services in the 800 MHz bands” in June 2003 and recommended that the frequencies of 715 to 768 MHz that is expected to be freed through TV digitalization should be used for cellular services in pairs with the 905 to 958 MHz frequency band to be freed by spectrum refarming of cellular services in the 800/900 MHz bands.

The fixed microwave links for telecommunications businesses in the 4 and 5 GHz frequency bands (3.6 to 4.2 GHz and 4.4 to 4.9 GHz) is plan to be cleared by until November 2012  and the bands will be allocated to mobile communication systems from January 2010. This new allocation of the bands can have a great influence on the development of wireless broadband communication systems, such as fourth-generation mobile communication systems, wireless MAN,5 wireless LAN and wireless PAN.6 Therefore, strategic frequency allocation is required. The measures to promote wireless broadband systems including the use of these frequency bands, are under discussion by the Study Group for Wireless Broadband Promotion.

5 Wireless MAN: Wireless Metropolitan Area Network. A wireless system assumed to be for use in the last one mile of subscribers communication networks consisting mainly of metal telephone lines or optical fiber cables. It is attracting attention as a means of providing inexpensive broadband services in sparsely inhabited districts.

6 PAN: Personal Area Network. A wireless system for connecting equipment or devices that exist within a very narrow area from 50 or 60 cm to 5 or 6 m, which is targeted for communication with notebook PC, PDA, or other mobile equipment.

(2) Spectrum reallocation for wireless LAN/NWA

For frequencies for wireless LAN/NWA systems, it is planned to allocate the 5 GHz bands mainly. Most of them are frequency bands used for radiolocation services and other services. Wireless LAN/NWA systems are expected to share the frequency bands with those existing services without causing interference. 

The 5.25 to 5.35 GHz frequency band became available for indoor use from May 2005; the 4.9 to 5.0 GHz band will be available for high-power wireless access systems for indoor/outdoor use from December 2005; the 5.47 to 5.725 GHz band will be for indoor/outdoor use but is still waiting for a technical specification to be defined because the standard for avoiding radio interference with radiolocation services is behind schedule.

To meet future frequency demand for the wireless LAN/NWA systems, a part of the 4 and 5 GHz frequency bands (3.6 to 4.2 GHz and 4.4 to 4.9 GHz), as well as sub-millimeter wave bands or millimeter wave bands are being considered.

5.  Future Spectrum Management Policies

In Japan, legal framework for the radio station license inheritance accompanying business transfers was established in 2000. More flexible framework for a use of assigned frequency bands will be also realized through the preparation of necessary technical regulations. For example, in the 800/900 MHz bands, cellular operators are now allowed to transfer from second-generation systems to third-generation ones. Moreover, a method of calculating the  spectrum usage fees considering several elements related to the economic value of the spectrum is being discussed for introduction. One of the great challenges for future spectrum management policies is the further flexibility for the use of radio spectrum in order to promote an advanced use. More efficient and rational radio regulation through consideration of economic factors of the spectrum is also a challenge.

Nevertheless, the most important topic for spectrum management policies is to establish a mechanism for supplying sufficient radio spectrum resources to new services through conducting large-sale spectrum reallocation as soon as possible. We have built up the current mechanism through our accumulated experience. It is considered that this mechanism will enable the drastic acceleration of spectrum reallocation while retaining a harmonious radio usage without serious interference problems.

This mechanism needs to be reviewed constantly in future because its performance will be a ruling factor for the advancement of future spectrum use. It is expected that the information herein will contribute to the establishment of new spectrum management policies.

