- 2 -

economic aspects of spectrum redeployment for the development of 2g and 3g networks
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Introduction

The radio-frequency spectrum is a national natural resource, and must be used on the basis of methods that are consistent with the market‑economy approach adopted in the telecommunication sector [1]. As national experience with spectrum management to date shows, highly efficient utilization of the spectrum cannot always be achieved by means of administrative and technical methods. One of the reasons for this is that over 80% of spectrum in Russia is allocated to and occupied by military and government systems. Redeployment of this frequency resource for leading‑edge radio technologies is only possible on the basis of effective economic decisions.

The market for 2G communication networks in Russia centres around the vibrantly developing GSM standard, using the 900 MHz and 1 800 MHz bands, while 3G is a brand new telecommunication market, the prime feature of which is the convergence of a range of communication services previously provided over both wireline and wireless technologies.

However, progress in the development of the latest mobile technologies in Russia is being hampered by a whole range of problems, one of which is the high rate of occupancy of frequency bands for various types of radio systems. This paper looks into the economic aspects of redeploying spectrum for the development of 2G and 3G technologies.

1
Problems of spectrum utilization by GSM‑900 networks

The 900 MHz band is the most complex from the point of view of legal and technical aspects of spectrum use. The allocation to government radio services in Russia and the European frequency allocation for land mobile service systems in the 900 MHz band is shown in Figure 1.
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figure 1

Spectrum allocation in the 900 MHz band

In Russia, the frequency bands 915‑935 and 960‑1 215 MHz are allocated for priority use by government radio systems (category "GOVT"), including stations in the aeronautical radionavigation, mobile and fixed‑satellite services, as well as stations in the space operation and space research services. Moreover, under footnote S5.323 (WRC‑97), the band 862‑960 MHz in Russia is allocated to the aeronautical radionavigation service on a primary basis until the end of the lifetime of ground‑based radio beacons in operation on 27 October 1997, and a short‑range navigation and landing system (RSBN/PRMG) is in operation in those bands on the territory of the Russian Federation and in CIS countries.

RSBN and PRMG constitute a unified short‑range navigation and instrument landing system, operate in the same frequency band and share common on-board receiving and measuring equipment [2].

The RSBN system is currently extensively used in Russia and a number of neighbouring countries for flight routing over airways, aircraft landing at airports and landing approach on airport glide paths. In Russia alone, some 150 RSBN beacons and 160 PRMG locator units are deployed, creating a unified radionavigation space. At present, 100% of military aircraft and most civil airliners are equipped with on-board RSBN/PRMG equipment.

An analysis of the band allocation portrayed in Figure 1 shows that shared use of GSM‑900 networks and RSBN/PRMG may lead to mutual interference, since on-board radio systems and ground‑based RSBN beacons occupy the frequency band 726‑1 000.5 MHz, while a portion of the band (890‑960 MHz) is set aside for the land mobile service under the Radio Regulations. On account of the potential for mutual interference, the GSM‑900 bands are used to only 50‑80% capacity, which is holding up the development of the GSM‑900 standard in Russia quite significantly.

GSM networks stand at the leading edge of the telecommunication market. The GSM‑900 networks in operation generate significant income for the State coffers. Figure 2 shows that traditional operators generate less income in the telecommunication sector than new operators.
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figure 2

Comparison of revenues for traditional and new operators

On the basis of trends in the rate of growth of the telecommunication market, it is possible to predict the increase in the number of subscribers for the next ten years. The number of cellular mobile subscribers in Moscow is expected to rise to 4.5 million, and for the country as a whole from 2.9 million (2 per 100 inhabitants) to 22.2 million (15 per 100 inhabitants).

2
Economic aspects of redeployment of the 900 MHz band

One of the courses of action to ensure the full development of GSM networks is redeployment of spectrum currently used by aeronautical radionavigation and other radio systems:

•
in the standard GSM‑900 band (890‑915 MHz/935‑960 MHz);

•
in the E-GSM band (880‑890 MHz/925-935 MHz).

The main ways of ensuring shared operation of RSBN systems with GSM‑900 networks are [2]:

•
organizational and technical measures to achieve electromagnetic compatibility by using frequency and space diversity;

•
redeployment of the GSM‑900 frequency bands by migrating aircraft and ground‑based radio beacons to new types of RSBN operating in the international frequency band 960‑1 215 MHz;

•
redeployment of the GSM‑900 frequency band through technical modernization of RSBN systems in operation to use only RSBN channels 17‑33 (950.8‑962.0 MHz);

•
modernizing RSBN with subsequent migration to new types to use only RSBN channels 17-33 (950.8‑962.0 MHz) and 41-88 (933.1‑935.2 MHz and 873.6‑903.7 MHz);

•
use of new (satellite) technologies for migration of RSBN to the international frequency band 960‑1 215 MHz.

Today, all possible organizational and technical measures for achieving electromagnetic compatibility between RSBN systems and GSM‑900 networks have been exhausted, and in many cases any such measures would impose expensive test flights (around USD 50 000 per flight) for GSM‑900 networks in operation.

An economic analysis of the implementation of various ways of redeploying the GSM‑900 band by means of the aforementioned steps has shown that the approximate costs of achieving sharing are as follows [2]:

1)
Migration to new types of RSBN (two options):

a)
Replacement of all RSBN‑4N beacons with the "Tropa‑S" dual‑mode direction and range beacons currently being developed. This would involve upgrading all on-board equipment.


Costs of option 1a):

•
cost of one production model of a new RSBN - RUR 5.1 million;

•
cost of adjusting an on-board RSBN - RUR 45 000;

•
total cost of full re-equipment for this option - approx. RUR 900 million.

b)
Replacement of the whole RSBN system with home-grown equivalents of the VOR/DME system operating in the band 960‑1 215 MHz.


Cost of implementing option 1b) - RUR 29.4 billion.

2)
Reduction of the bandwidth used for RSBN by changing over to single‑frequency mode. The conversion of RSBN‑4N type beacons to operate in single‑frequency mode on channels 41‑88 would involve greater expenditure than RSBN‑8N, since the lamp units of the RSBN‑4N transmitters are not capable of emitting direction signals on ranging frequencies and would have to be replaced.


Costs of implementing option 2:

•
cost of upgrading RSBN for migration to single-frequency omnidirectional mode on channels 17‑33 - around RUR 300 000;

•
cost of modernizing the RSBN‑4N beacon - RUR 600 000 - 1.2 million;

•
cost of modernizing on‑board RSBN - RUR 45 000;

•
total cost of technical modernization in option 2 - RUR 360 million.

3)
Reduction of the spectrum used by RSBN by modernizing the RSBN in operation and subsequently migrating ground‑based equipment to omnidirectional mode beacons. As a first stage, RSBN‑4N ground‑based beacons would be modernized and migrated to single‑frequency mode on channels 17‑33. In a second stage, new omnidirectional RSBN beacons would be produced and deployed with single‑frequency mode capability.


Cost of implementing option 3:

•
cost of upgrading RSBN for migration to single‑frequency omnidirectional mode on channels 17‑33 - around RUR 300 000;

•
cost of a new "Tropa" amplitude-distance radio beacon with omnidirectional single‑frequency mode capability on channels 17‑33 and 41‑88 - RUR 2.1 million;

•
modernization of one on‑board unit - RUR 45 000;

•
total cost of technical modernization under option 3 - RUR 540 million.

4)
Reduction of the spectrum used by RSBN by modernizing the RSBN in operation and subsequent re‑equipment with "Tropa" type ground‑based radio beacons in directional mode.


Costs of implementing option 4:

•
cost of converting one ground‑based beacon - RUR 600 000;

•
upgrading cost - RUR 1 million;

•
cost of producing and deploying new "Tropa" beacons in directional mode only and integrating them with RSBN‑4N - RUR 2.24 million;

•
cost of modernizing one on‑board unit - RUR 45 000;

•
cost of all re‑equipment under option 4 - RUR 630 million.

Figure 3 shows the cost of redeploying spectrum in the GSM‑900 band for the different options involving modernization of RSBN and its transfer to the international frequency band 960‑1 215 MHz, thereby partially or fully releasing the GSM‑900 band. In order to provide comparable figures for the required volumes of investment to redeploy spectrum in the 900 MHz band, the cost of implementing the different options is given in US dollars. An analysis of the results of the economic evaluation shows that the cost of partial or full spectrum redeployment will lie between USD 12 million and USD 980 million.

In the opinion of the military experts, under today's economic conditions none of the options considered offers a fast and inexpensive solution to the problem of refarming the frequency band 720‑960 MHz.

An analysis of the costs of redeploying frequency bands over time shows that it would be appropriate to implement measures amounting to a combination of the steps described above [2]:

–
by 2002, completion of work to optimize frequency assignments within the unified national RSBN/PRMG space;

–
by 2005, implementation of an organizational design project for the production of a test model of an RSBN beacon and modernization of on‑board equipment, with the capability of operating in both directional and non‑directional mode on the same frequency‑code channels;

–
after 2007, as resources are developed, replace RSBN‑4N beacons with new beacons capable of operating in the dual mode.
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figure 3

Cost of spectrum redeployment in the GSM‑900 band

Furthermore, in order to maintain all the ground‑based equipment in proper working order, overhaul maintenance will be required before 2010.

At the same time, in the 2000-2007 time-frame, research, development, testing and engineering (RDT&E) work will have to be completed to determine the configuration and production of test models of a future local radio system for short‑range navigation, landing, positioning and exchange of data using radionavigation-satellite system technologies.

Actual deployment of the RSBN system may be started after 2010.

However, such a migration of RSBN to the international frequency band 960‑1 215 MHz after the 2007-2010 time-frame is too late, since the useful life of radiocommunication technology is ten years.

3
Problems of spectrum utilization by 3G networks

Figure 4 shows band allocation in the 2 GHz range to different systems in Russia, including frequency bands allocated for civil and military fixed service radio‑relay stations, and the European frequency allocation for the UMTS system.
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FIGURE 4

Spectrum allocation in the 2 GHz band

It is clear from an analysis of this spectrum allocation that redeploying spectrum in the 2 GHz range would involve a complex set of organizational and technical measures, including [3]:

1
General organizational and technical measures (to be implemented for radio‑relay links (RRL)):

–
scientific research work to analyse the results of spectrum refarming and the impact of that process on the existing infrastructure and future development of the region in which RRLs are located as an integral part of a territorial (defence) system (W1);

–
preparation of the technical documentation and notifications to the national regulatory authorities of curtailment of the operation of radio systems (W2);

–
preparation of radio‑frequency notices and obtaining frequency authorizations for radio systems to establish the infrastructure in the new frequency band (W3);

–
develop standards for frequency and geographical separation of radio systems in the new frequency band (W4).

2
Specific organizational and technical measures (to be implemented for each RRL hop):

–
disassembly (one RRL hop) of a radio system unit (W5);

–
preparation of project documentation for establishment of the infrastructure (reconstruction of RRL link hops) in the new frequency band (W6);

–
expert verification of frequency notices, analysis of electromagnetic compatibility and interference protection of newly introduced radio systems in the new frequency band (W7);

–
construction and assembly work for reconstruction of radio systems in the new frequency band (W8);

–
salvaging of old disassembled equipment (W9);

–
purchase of equipment in the new frequency band (W10).

The corresponding measures for radio access networks will include:

•
general measures - W1, W2, W3, W4;

•
specific measures, to be implemented for each network base station - W5 to W10.

Expert cost evaluations for implementation of the above measures for radio‑relay links are shown in Table 1.

TABLE 1

	Measure
	Cost of implementing the measures to redeploy spectrum (USD)

	
	Single‑hop RRL
	Two-hop RRL
	Subscriber radio 
access system

	Percentage ratio of possible options
	20%
	80%
	

	W1
	10 000 - 20 000
	10 000 - 20 000
	10 000 - 20 000

	W2
	500 - 1 000
	500 - 1 000
	500 - 1 000

	W3
	1 000
	1 000
	650

	W4
	3 000 - 5 000
	3 000 - 5 000
	5 000

	W5
	3 500
	3 000
	6 800

	W6
	7 400
	12 600
	14 300

	W7
	2 000
	4 000
	1 400

	W8
	9 500
	87 000
	11 400

	W9
	1 200
	1 200
	2 000

	W10
	50 000
	110 000
	53 000


Note to Table 1 - With a developed cable and optical fibre communications infrastructure, some RRL hops may be replaced by optical fibre links. The indicative expenditure for planning 1 km of optical fibre link is USD 500, while complete construction of 1 km of optical fibre link along existing conduits is USD 5 000.

An analysis of the data in Table 1 shows that the largest expenditure item is purchase of equipment. For the sake of transparency and convenience in evaluating the required volumes of investment to redeploy spectrum in the 2 GHz band, the costs of the different organizational and technical measures are shown in US dollars.

4
Method for technical and economic evaluation of spectrum redeployment costs

The total costs of redeploying one radio‑relay region may be expressed by the following equation:
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where:


i:
sequence number of the measure


l:
sequence number of the RRL to be reconstructed


n:
sequence number of the hop to be reconstructed of the l‑th RRL


q:
sequence number of the partial measure for the l‑th hop of the i‑th RRL


Llink:
number of links in the region


Nhop:
number of hops to be reconstructed in the region.

In large administrative centres in Russia where the electromagnetic situation in the traditional RRL frequency bands is difficult, situations may arise in which it is impossible to reconstruct radio‑relay links in new frequency bands while achieving electromagnetic compatibility. In such cases, many segments of the radio‑relay links or wireless access networks may be replaced by optical fibre or other wireline links. Redeployment of spectrum from radio‑relay systems may also be achieved by replacing them with radio‑relay systems operating in a higher frequency band. In higher bands, however, on account of radiowave propagation conditions and increased losses, the cost of redeploying spectrum increases significantly, since in 80% of cases one low‑frequency RRL hop has to be replaced by two high‑frequency hops and in only 20% of cases will one low‑frequency hop be able to be replaced by a single high‑frequency hop.

When redeploying spectrum in the 2 GHz band from government radiocommunications used to provide government, defence and security communications, account has to be taken of:

–
the fact that work to complete government radio‑relay systems in the frequency bands above 2 GHz is not completed;

–
the need to complete RDT&E work and field tests on those radio‑relay systems;

–
the need for industrial production of the radio‑relay systems developed.

To replace radio‑relay systems in the 2 GHz band, it is planned to develop and use multichannel radio‑relay systems in the bands 7.25‑8.4 GHz, 10.7‑11.7 GHz, 14.0‑15.1 GHz.

To complete work on the development of each type of multichannel RRL, organize field tests and produce them industrially, around USD 500 000 are needed. In view of the difficult electromagnetic situation in various regions of Russia, to replace radio‑relay systems in the 2 GHz band different types of government radio‑relay systems will be needed in higher frequency bands and the resulting costs will be USD 1.5 million.

Expert evaluation of the costs of redeploying from government fixed‑service systems shows that replacing one radio‑relay system hop with industrially produced equipment in another band comes to USD 75 000‑100 000.

Thus, the total costs of redeploying spectrum from government radio‑relay systems in the 2 GHz band, including costs of development, testing and putting into industrial production, may be of the same order as the total costs of redeployment from civil radio‑relay systems.

The spectrum redeployment process involves a combination of organizational and technical measures, many of which cannot be carried out simultaneously. An expert analysis of the average time required (t1 ‑ t10) to complete a given organizational or technical measure (W1 ‑ W10) in order to redeploy spectrum is shown in Table 2.

table 2

	Measure
	Time required

	W1
	t1 = 3-6 months

	W2
	t2 = 1-2 months

	W3
	t3 = 1-2 months

	W4
	t4 - 3 months

	W5
	t5 = 1-2 months

	W6
	t6 = 3-6 months

	W7
	t7 = 1-2 months

	W8
	t8 = 2-4 months

	W9
	t9 = 1 month

	W10
	t10 = 3-6 months


In order to save time and resources, a network planning approach has to be adopted for the implementation of measures to redeploy spectrum. The model for implementing organizational and technical measures may be represented as a flow chart, the nodes of which represent the combination of organizational and technical measures Wi,n,l, and the linking arrows the corresponding time periods required for their implementation. By finding the paths of maximum length in the network model (Figure 4), we can work out the critical path determining the maximum times required to redeploy spectrum in the region concerned for deployment of 3G networks. This process is based on summation of all the times on the longest paths in the network model for implementation of measures W1 ‑ W10.

First of all, the problem of refarming the 2 GHz band has to be solved in the regions of the Russian Federation which are selected for trial 3G networks, namely Moscow and Saint Petersburg [3], and also those parts of the Russian Federation where the telecommunication market is developing fairly intensively, such as Rostov province [1].

5
Evaluation of the costs of redeploying spectrum in the 2 GHz band from civil radio‑relay and wireless access systems

A geographical frequency usage analysis shows that at 16 sites in the Moscow region there are around 20 radio‑relay stations of type Telestar‑2G, DRMASS, Floks, A‑9800, ERICOM‑2. The radio‑relay systems are distributed evenly throughout the town of Moscow and Moscow province. Furthermore, most of the radio‑relay systems are located within 60 km of the Moscow ring road. These stations use 11 nominal frequencies in the band 2 030‑2 180 MHz. In particular, there is one radio‑relay hop in operation in the 1 995‑2 040 MHz band and 11 hops in the 2 085‑2 185 MHz band. There are two stations operating in Moscow itself.

Removing civil radio‑relay links and wireless access systems from the 2 GHz band would release over 90 MHz of spectrum resource in the Moscow region.

Calculations in accordance with equation (1) and the cost values set out in Table 1 show that the cost of freeing spectrum in the 2 GHz band in Moscow and Moscow province stands at around USD 0.99-1.2 million.

In Saint Petersburg and Leningrad province in the frequency bands earmarked for deployment of 3G mobile networks there are at present a fairly large number of line-of-sight radio-relay systems. In particular, there are 28 radio‑relay link hops in the band 1 885‑1 995 MHz, 16 in the band 1 995‑2 040 MHz, and six stations in operation in Saint Petersburg itself in the band 2 085‑2 185 MHz. Over half of the radio systems are DMR‑2000 type wireless access systems. The others are radio‑relay systems of type "Pikhta‑2", P‑404.

Removing civil radio‑relay links and wireless access systems from the 2 GHz band would release over 220 MHz of spectrum resource in Saint Petersburg and Leningrad province for the development of 3G networks. The cost of redeploying spectrum in the 2 GHz band in Saint Petersburg and Leningrad province amounts to around USD 7.75‑8.3 million.

A traffic load analysis in the 3G band shows that in Rostov province there are 60 radio‑relay stations which are allocated working frequencies in the 1.6‑2.1 GHz band. Radio‑relay systems alone use 39 frequencies in the band 1 550‑2 082 MHz.

Calculations of the cost of releasing spectrum in the 2 GHz band from radio‑relay links and wireless access systems in Rostov province come to around USD 6 million, and over 120 MHz of spectrum resource would be freed.

The results of calculations of the cost of redeploying spectrum in the three regions considered are shown in Figure 5.

	Amount of spectrum resource redeployed
	Cost of redeploying spectrum
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figure 5

Cost of redeploying spectrum in the 2 GHz band

It may thus be concluded from the results of the evaluation carried out that the total cost of redeploying spectrum from civil radio‑relay and wireless access systems may amount to around USD 15 million. Such redeployment could provide additional spectrum resources of 90 to 220 MHz.

6
Charging principles and procedures for spectrum use in Russia

As evident from the evaluations carried out above, redeploying spectrum entails significant financial outlays. The main source of financing up to now has been budgetary resources generated from taxes on businesses and the population. The introduction of economic methods of managing the radio‑frequency spectrum in a market environment presupposes that the main source of financing should come from fees for use of the spectrum levied on mobile network operators. These operators are private enterprises and get income directly from use of the spectrum.

The principles and general conditions governing payment for use of spectrum currently in force do not take into account the need to finance redeployment of frequency bands for future radiocommunication technologies. They are as follows [4, 5]:

1)
A separate spectrum fee is levied for each authorization to use spectrum.

2)
Ownership or indefinite use of the spectrum may not be transferred to any organizations, irrespective of their form of ownership, or to individual entrepreneurs.

3)
The right of organizations to use the spectrum, irrespective of the type of ownership of the enterprise, may not be transferred to other physical or legal persons, unless otherwise provided for in the regulatory legislative acts of the Russian Federation.

4)
The amount of the fee for spectrum use is set annually.

5)
The amount of the fee is determined on the basis of a competition for obtaining licences for the provision of cellular mobile communication services, or decisions taken by the Government of the Russian Federation pursuant to the established procedure.

Procedure for the introduction and use of spectrum utilization fees

1)
Spectrum utilization fees shall be paid to the regional organs of Russia's state radio‑frequency service every year, in equal quarterly instalments, no later than the 5th of the first month of the quarter. Of this, 50% are destined to cover the expenses incurred by the state radio‑frequency service for management of the radio‑frequency spectrum and 50% are credited as income to the state budget.

2)
The state radio‑frequency service's organs pass on the corresponding amounts directly to the federal budget no later than three days after receiving them.

3)
Failure to comply with the procedure for payment of spectrum utilization fees constitutes one of the grounds for revocation of a licence for the provision of telecommunication services involving use of the spectrum.

The annual fee for use of the spectrum for 2G mobile networks is determined as twice the tariff for spectrum management services (regional state radio‑frequency service's tariff for the provision of services relating to management of spectrum use and services for assuring the operational readiness of spectrum). This fee is agreed with the Ministry for Anti‑Monopoly Policy (MAP) and is levied for one frequency assignment of each base station as a function of the total number of frequency assignments (for AMPS around RUR 2 000, for GSM around RUR 3 000 per year).

A comparison between the total fees paid by cellular operators for use of the spectrum and the calculated cost of redeploying that spectrum shows that the current spectrum fees are inadequate to permit effective spectrum redeployment in the frequency bands for 2G and 3G mobile networks. For instance, the main Moscow operators, which have 0.8‑1.2 million subscribers in Moscow, pay something of the order of USD 45‑55 000 per quarter for spectrum use, of which USD 22‑27 500 are transferred to the state budget. Figure 6 shows the quarterly fees (for the fourth quarter of 2000) paid by cellular operators in one of the regions of Russia (Voronezh town and province).
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figure 6

Quarterly payments for spectrum use (cellular operators in Voronezh province)

An analysis of the data shows that fees amount to between USD 1.7 thousand and 7.9 thousand, corresponding to annual fees of between USD 6.8 thousand and 31.6 thousand.

To redeploy spectrum from civil radio-relay systems in the trial 3G regions alone (Moscow and Saint Petersburg) and in Rostov on Don, something of the order of USD 15 million would be required, and for partial or full redeployment of spectrum in the GSM‑900 band, between USD 12 million and USD 980 million would be necessary. Thus, 2G network operators' spectrum fees will be insufficient to cover the costs of redeploying spectrum from military and civil radio systems in the trial areas within the next five years without modifying the bases on which fees for use of the radio‑frequency spectrum are levied, and the tariffs set. Furthermore, spectrum utilization fees must be introduced for 3G network operators, and the amount of the fees levied increased so as to cover funding of spectrum redeployment within the time-frame determined by the Russian PTT ministry.

The magnitude of the fees should be calculated having regard to 2G and 3G network operators' revenues. Having established the principle that redeployment of frequency bands for 2G and 3G networks is a priority, cross‑subsidization should be implemented from payments for spectrum use by other communications and broadcasting networks.

7
Radio‑frequency spectrum redeployment strategy in Russia

The spectrum redeployment strategy for 2G and 3G mobile networks in the Russian Federation has to take into account the requirements of the legal and regulatory texts in force and be carried out in keeping with the following aims:

–
introduction of economic methods of managing spectrum use in addition to the administrative and organizational/technical methods;

–
providing sources of funding for spectrum redeployment by modifying the system for payment of fees for use of the radio‑frequency spectrum;

–
cross-subsidization of spectrum redeployment for future radiocommunication and broadcasting technologies through fees for spectrum use in other high‑income frequency bands;

–
giving priority to redeploying the 2 GHz band for 3G networks and the 900 and 1 800 MHz bands for 2G networks.

In order to establish a legal and regulatory framework for spectrum redeployment to enable the dynamic introduction of 2G and 3G communication networks in Russia, it is necessary to prepare and expedite the issuance in the short term of a Decree of the Government of the Russian Federation on "Immediate measures for redeployment of radio-frequency spectrum for the introduction of new radiocommunication and broadcasting technologies in Russia", prescribing:

1)
the need to develop a Comprehensive spectrum redeployment programme;

2)
a time‑line for spectrum redeployment, taking into account the lifetimes of radio technologies;

3)
the priority attached to refarming spectrum from various radiocommunication and broadcasting systems in the different regions of Russia;

4)
sources and methods of financing;

5)
the need to direct not less than 30% of revenues received from operators' fees for spectrum use to the establishment of an extrabudgetary fund in the State Radio‑Frequency Service of the Russian Federation, which will be used to finance works and the purchase of equipment to replace obsolete fixed‑service systems in the 2 GHz band.

To implement the Decree, it is necessary to set up within the State Radio‑Frequency Service a subunit of the federal state unitary enterprise of the Main Radio-Frequency Centre (Moscow) to be responsible for spectrum redeployment.

Conclusions

1
Redeployment of the 900 MHz and 2 GHz frequency bands from civil and government radio systems is one of the major prerequisites for dynamic development of the market for 2G and 3G communication network services in Russia.

2
One source of financing for spectrum redeployment may be spectrum utilization fees paid by operators of existing GSM‑900 networks and future 3G networks, and the competitive bids paid by 2G and 3G network operators for obtaining licences from the PTT Ministry.

3
The results of an economic evaluation of spectrum redeployment from aeronautical radionavigation systems show that the cost of partial or full spectrum redeployment in the GSM‑900 band will lie between USD 12 million and USD 980 million.

4
The costs of redeploying radio-frequency spectrum from civil radio-relay links and wireless access systems in the trial 3G areas comes to over USD 9 million for Moscow and Saint Petersburg and around USD 6 million for Rostov on Don and Rostov province.

5
An expert analysis in respect of government radio-relay systems shows that the cost of redeploying radio-frequency spectrum for one government fixed‑service radio-relay hop comes to USD 75‑100 000, excluding constructor testing work. The total costs of redeploying frequency resources from government radio-relay systems in the 2 GHz band, including the costs of their development, testing and industrial production, may be of the same order as the total costs for redeployment in respect of civil radio-relay systems.

6
In order to establish a legal and regulatory framework for spectrum redeployment to enable the dynamic introduction of 2G and 3G communication networks in Russia, it is necessary to prepare and expedite the issuance in the short term of a Decree of the Government of the Russian Federation on "Immediate measures for redeployment of radio-frequency spectrum for the introduction of new radiocommunication and broadcasting technologies in Russia", by virtue of 

which not less than 30% of income received from operators in the form of spectrum usage fees would be earmarked for works and the purchasing of equipment to replace obsolete fixed‑service systems in the 2 GHz band so as to release the band for 3G networks.
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