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[bookmark: _Toc356392969]Executive summary
This Interim report has been developed within European Conference of Postal and Telecommunications Administrations (CEPT) in the framework of the EC mandate to assess and identify alternative uses of the unpaired terrestrial 2 GHz frequency bands (1900-1920 MHz and 2010-2025 MHz) other than for the provision of mobile electronic communications services through terrestrial cellular networks (as introduced by the UMTS Decision) as well as develop relevant least restrictive technical conditions for spectrum use. 
The Commission considered that there is no viable harmonisation option within the mobile broadband context for the unpaired terrestrial 2 GHz spectrum which would have a limited or no impact on current licenses. An alternative harmonisation option outside the current framework of license conditions would have to be pursued, which would likely to imply change or revocation of existing authorisations.
Therefore, CEPT was mandated to undertake the following tasks:
1. Assess and identify uses other than mobile electronic communications services delivered through terrestrial cellular networks and define the common minimal (least restrictive) technical conditions. These conditions should be sufficient to avoid interference with services or radio applications in adjacent bands, ensure coexistence with other services or radio applications in the same band, and facilitate cross-border coordination, also at the EU outer borders;
2. In performing task (1), consider the following non-ECS uses in line with the priorities of the RSPP: broadband PPDR, PMSE, short-range devices and DECT. This is without prejudice to the consideration of alternative uses for electronic communications services in line with EU spectrum policy objectives, such as Broadband Direct-Air-To-Ground Communications;
3. In performing task (1) as specified by task (2) and given the limited temporal or geographical scope of one or more of the radio application under consideration, assess and justify the possibility of spectrum sharing amongst the radio applications under consideration and, if necessary, develop common technical sharing conditions which may include inter alia spectrum access rules, channelling arrangements or power emission limits that are sufficiently precise for the development of EU-wide equipment.
After performing the analysis described in this Interim Report, the following harmonisation possibilities were obtained:
As was presented under section 2.2 (Current authorisations and uses of the unpaired 2 GHz bands), there are licenses in force in Europe on both unpaired 2 GHz bands. Some of the licenses were awarded after spectrum auction processes and, as a result, considerable auction prices were achieved. In some countries, a license repeal process might be possible in case of continued non-implementation, whereas in other countries this will not be possible due to specific conditions and obligations which are part of the license (e.g., coverage obligations are interpreted in some cases as fulfilled when providing services via other spectrum where the same licensee has also a license and for which the network is implemented). Other options for making the spectrum available for new usage need to be considered (e.g. liberalisation, transfer).
A Broadband DA2GC system constitutes an application for various types of telecommunications services, such as internet access and mobile multimedia services. It aims to provide access to broadband communication services during continental flights on a Europe-wide basis. Currently, there is no spectrum designated for Broadband DA2GC in Europe. To allow European citizens and airlines to profit from the social and economic benefits of the implementation of such a radio application (intended to provide broadband connectivity between the aircraft and a terrestrial based network), a harmonised spectrum designation within CEPT would be necessary. In order for the system to be commercially viable it would need to have the potential to provide a pan-European solution.
With respect to PMSE, it is considered that there is a need for these services to be coordinated to avoid harmful interference and therefore an individual authorisation regime may be appropriate for implementation by national administrations. 
Concerning SRD applications, no allocations are required for SRD to operate in a specific frequency band (SRD typically operate on a non-interference and non-protection basis). A simple request from industry would be taken into account at any time but preferably when a primary usage is identified. 
Regarding the proposal for DECT as set out in section 3.4, if realised under application neutral and technology neutral principles (see CEPT Report 014 [1] and CEPT Report 044 [2]) using general authorisation (exemption from individual license), it can also be regarded as a new spectrum opportunity for SRD usage, provided that suitable spectrum access rules are followed. A harmonised solution for ad-hoc PPDR network uses above 1 GHz is under consideration, which includes, for some countries, PPDR broadband air-to-ground applications. Cross-border coordination is needed for PPDR broadband air-to-ground applications. Broadband PPDR temporary additional capacity (also known as “hot-spot” or “local area” networks) are supposed to provide additional local coverage at the scene of the incident in order to provide the necessary communication facilities to PPDR users in addition to those provided through the Wide Area network (WAN) or where the WAN radiocommunications are limited or not available. This additional capacity may be provided by Ad-hoc networks or other means (such as additional temporary base stations of the WAN) and are supposed to have high capacity and support PPDR users with low mobility. Ad-hoc networks may operate in the same (i.e. in a form of an ad-hoc micro-cell deployed at the event’s scene) as well as in a different frequency band. 
PMSE use described in section 3.2 (cordless cameras and video links) and ad-hoc PPDR use identified in section 3.5 should further be explored since the same technologies may be used.
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[bookmark: _Toc356392970]introduction
The use of the unpaired terrestrial 2 GHz frequency bands, 1900-1920 MHz and 2010-2025 MHz, was established within CEPT for IMT-2000/UMTS more than 10 years ago. These frequency bands, originally planned for TDD use, were later harmonised to allow greater flexibility in the use of the bands 
1900-1920 MHz and 2010-2025 MHz for either TDD or FDD uplink (to be paired with another band). This harmonisation, as part of a process of making available spectrum for future mobile telecommunications systems within CEPT, has been the basis of a number of authorisations that have been granted for the bands 1900-1920 MHz and 2010-2025 MHz.
CEPT analysed the usage of the unpaired terrestrial 2 GHz bands and came to the conclusion that those bands were mostly unused. In summary, the band 1900-1920 MHz, although licensed in many countries, remained largely unused, and the use of frequencies in the band 2010-2025 MHz had only been authorised in few countries.
The pairing of 1900/1905-1920 MHz with 2090/2095-2110 MHz, as well as 1900-1920 MHz with 2010-2025 MHz (limiting the pairing to 2x15 MHz), or even external pairing, were investigated within CEPT but considered inappropriate. Increased complexity (additional bands) in User Equipment (UE) design compared to very limited benefits for the cellular mobile community led to lack of support from Industry. 
Thus, further investigations were considered needed to develop a suitable ECC framework for those bands, focusing on alternative uses in the unpaired sub-bands (1900-1920 MHz and 2010-2025 MHz) other than for the provision of mobile electronic communications services through terrestrial cellular networks. 
At the end of 2012, CEPT was mandated to assess and identify alternative uses of the unpaired terrestrial 2 GHz frequency bands (1900-1920 MHz and 2010-2025 MHz) other than for the provision of mobile electronic communications services through terrestrial cellular networks (as introduced by the UMTS Decision) as well as to develop least restrictive technical conditions for their deployment while ensuring co-existence with the electronic communications services in the paired 2 GHz spectrum.
This Interim Report from CEPT to the European Commission is intended to describe the work undertaken and present the interim results under this Mandate. In particular, it gives an overview of CEPT investigations on alternative uses of bands 1900-1920 MHz and 2010-2025 MHz, other than for the provision of mobile electronic communications services through terrestrial cellular networks, as follows:
· Section 2 supplies background information within and outside CEPT;
· Section 3 describes alternative uses, including its spectrum requirements;
· Section 4 presents sharing possibilities;
· Section 5 provides an insight on harmonisation possibilities;
· Section 6 indicates common minimal (least restrictive) technical conditions, in particular spectrum access rules, channelling arrangements or power emission limits;
· Section 7 points out potential difficulties related to current authorisations and identifies new regulatory measures; and
· Section 8 contains the interim results.


[bookmark: _Ref355341784][bookmark: _Ref355341786][bookmark: _Toc356392971]BACKGROUND INFORMATION
[bookmark: _Ref355881011][bookmark: _Toc356392972]Current regulatory framework in CEPT
The bands 1885-2025 MHz and 2110-2170 MHz were identified for International Mobile Telecommunications – 2000 (IMT-2000) in the World Administrative Radiocommunications Conference held in 1992 (WARC-92) through footnote 5.388 of the Radio Regulations (RR). These bands include the satellite component of IMT-2000.
Within the IMT-2000 family, the Universal Mobile Telecommunications Systems (UMTS) terrestrial 
radio access (UTRA) has been developed with 2 modes of operation (http://www.itu.int/osg/spu/ni/3G/technology/#Cellular Standards for the Third Generation); a Frequency Division Duplex (FDD) mode and a Time Division Duplex (TDD) mode. The FDD mode provides efficient operation in many UMTS environments, providing wide area coverage and full mobility applications. The TDD mode however may allow operators flexibility in network deployment and to support traffic asymmetry in an efficient way.  
In 1997, CEPT identified in ERC/DEC/(97)07 [5] the core frequency bands for UMTS in Europe. This Decision designated 155 MHz of spectrum to terrestrial UMTS applications with an additional 60 MHz for UMTS satellite services. In Europe, the 15 MHz spectrum at 1885-1900 MHz identified by WARC-92 for IMT-2000 was not designated for UMTS in ERC/DEC/(97)07 [5] due to current usage of this band by Digital Enhanced Cordless Telecommunications (DECT). The Decision required that administrations make available at least 2x40 MHz from within these bands by 2002. 
Decision no. 128/1999/EC [8] of the European Parliament and the Council, dated 14 December 1998, on the coordinated introduction of a third-generation mobile and wireless communications system (UMTS) in the Community, came into force at the begin of 1999 with the aim to facilitate the rapid and coordinated introduction of compatible UMTS networks and services in the Community on the basis of internal market principles and in accordance with commercial demand.
In November 1999, ERC adopted Decision ERC/DEC/(99)25 [3], on the harmonised utilisation of spectrum for terrestrial UMTS operating within the bands 1900-1980 MHz, 2010-2025 MHz and 2110-2170 MHz. This Decision requested that, subject to market demand, administrations make provisions to allow the operation of UMTS self provided applications in a self-coordinating mode in the frequency band 2010-2020 MHz. It also indicated that the designation of this band for UMTS self provided applications may be reviewed two years after the date of entry into force. 
In response to Mandate 1 of the European Commission to CEPT, ERC/DEC/(00)01 [4] extended ERC/DEC/(97)07 [5] to require that administrations make available the entire 155 MHz of terrestrial spectrum for UMTS and other systems included in the IMT-2000 family by 1 January 2002, subject to geographical spread market demand and national licensing schemes.
More than five years after the entry into force of ERC/DEC/(99)25 [3], it has become clear that the anticipated market for UMTS self provided applications has not materialised. It was also noted that there was a desire amongst some administrations and operators to allow greater flexibility in the use of the bands 1900-1920 MHz and 2010-2025 MHz, with the choice between FDD uplink and TDD mode being made subject to market demand on a national basis. In December 2004 the European Union sent a liaison statement to CEPT highlighting the results of a questionnaire to Member States on use of the band 2010-2025 MHz, indicating “… that there does not seem to be any interest for self provided applications which are currently foreseen in the band 2010-2020 MHz…”.
In 2006 a new ECC Decision, ECC/DEC/(06)01 [6], on the harmonised utilisation of spectrum for terrestrial IMT-2000/UMTS systems operating within the bands 1900-1980 MHz, 2010-2025 MHz and 2110-2170 MHz, came into force, aiming at facilitating efficiency in utilisation of the IMT-2000/UMTS bands across CEPT by identifying a common approach to spectrum planning. It entered initially into force on 24 March 2006 and addressed both paired (1920-1980 MHz and 2110-2170 MHz) and unpaired (1900-1920 MHz and 2010-2025 MHz) frequency bands. In addition, it replaced the earlier Decisions ERC/DEC/(97)07 [5], ERC/DEC/(99)25 [3] and ERC/DEC/(00)01 [4], consolidating and updating their provisions, removing references to self-provided applications operating in self coordinating mode, and allowing flexibility between FDD uplink and TDD modes of operation in the bands 1900-1920 MHz and 2010-2025 MHz. The values used in Annex 1 of Decision ECC/DEC/(06)01 [6] have been based on the inter-service compatibility studies from ERC Report 65 [13], and intra-service carrier spacing studies undertaken within ETSI SMG02. 
ECC conducted in 2010-2011 a review of this ECC/DEC/(06)01 [6] taking into account the information on the practical implementation and authorisations in force. During the revision process, CEPT came to the conclusion that the unpaired 2 GHz bands were mostly unused and there was absence of equipment from manufacturers; the band 1900-1920 MHz, although licensed in many countries, remained largely unused, and the use of frequencies in the band 2010-2025 MHz had only been authorised in few countries. Frequency arrangements for the unpaired 2 GHz bands have been removed from the revision of ECC/DEC/(06)01 [6] and it was concluded that further investigations are needed to develop a suitable ECC framework for those bands.
The European Common Allocations Table (ECA) [14] of frequency allocations and applications in the frequency range 8.3 kHz to 3000 GHz in its latest version from March 2013 includes for the bands 1900-1930 MHz and 2010-2025 MHz the MOBILE service and the Fixed service (secondary status in ECA). The ECA already indicates that CEPT is investigating alternative usage for the unpaired 2 GHz bands.
[bookmark: _Ref355881055][bookmark: _Ref355888233][bookmark: _Toc356392973]Current authorisations and uses of the unpaired 2 GHz bands 
Currently, the frequency band 1900-1920 MHz is licensed to mobile operators for the provision of electronic communications services in most EU Member States, whereby the licences are mainly limited to UMTS/IMT-2000 TDD technology. On the other hand, the frequency band 2010-2025 MHz is licensed to mobile operators in just few Member States for the provision of electronic communications services, in some cases in a technology neutral way. 
Annex 3 shows the current authorisations in the bands 1900-1920 MHz and 2010-2025 MHz and the corresponding duration. 
The licenses in force on the unpaired 2 GHz bands are not in use in Europe, noting also that the lack of interest of mobile operators for spectrum in the unpaired terrestrial 2 GHz band has been demonstrated during the auctions in some CEPT countries in 2011. The duration of those licenses vary from country to country. 
Some of the licenses were awarded after spectrum auction processes and, as a result, considerable auction prices were achieved. In some countries, a license repeal process might be possible in case of continued non-implementation, whereas in other countries this will not be possible due to specific conditions and obligations which are part of the license (e.g., coverage obligations are interpreted in some cases as fulfilled when providing services via other spectrum where the same licensee has also a license and for which the network is implemented). Other options for making the spectrum available for new usage need to be considered (e.g. liberalisation, transfer).    
Updated information on the current status of individual authorisations in force on the unpaired 2 GHz bands can be found in ECO Report 003 [9] (http://www.cept.org/eco/deliverables/eco-reports) and EFIS (http://www.efis.dk/).
[bookmark: _Toc356392974]Current use and regulatory framework outside CEPT 
The following information has been collected on the current use and regulatory framework outside of CEPT as shown in Table 1.
[bookmark: _Ref355340217]Table 1: Current Use and Regulatory Framework in Countries outside of the CEPT
	
	1900-1920
	2010-2025

	Australia
	Mobile telephony – license expiry 2017
Capital cities only—3G and BWA services.
Regional and remote areas only—BWA.
Review initiated.
	Mobile telephony – license expiry 2017
Capital cities only—3G and BWA services.
Regional and remote areas only—BWA.
Review initiated.

	Canada
	1 850 - 2 000
FIXED
MOBILE 5.384A 5.388A
5.388 5.389B C35:
In the band 1 850-1 990 MHz, stations of the mobile service have priority over those of the fixed service with displacement of fixed assignments governed by the appropriate spectrum utilization policy.

	2 020 - 2 025
FIXED
MOBILE
5.388 C37:
The designation of the band 
2 020-2 025 MHz for Advanced Wireless Services may be the subject of a future public consultation.

	China
	1900 – 1915 MHz is planned to be allocated to Digital Low Tier cordless telephony. Deployment of both private cordless telephones and wireless local loop based on DECT is anticipated, in the band 1900-1920 MHz allocated by the Office of State Radio Regulatory Commission, OSRRC. The OSRRC has decided that only TDD radio technologies may operate within this band, but beyond this the Chinese regulator is not being technology specific. Thus other TDD technologies, notably PHS, will be allowed to be used within this allocation.
1895 - 1905 MHz can be also allocated to the third generation（3G）mobile telecommunications service.
1915 - 1975MHz are allocated to the third generation（3G）mobile telecommunications service.
	IMT-2000 services（WRC-2000）
1885 - 1980, 2010 - 2025 MHz can be allocated to the IMT-2000 high altitude platform stations (HAPS) service (WRC-2000）
2010 – 2025 MHz are allocated to the third generation（3G）mobile telecommunications service.

	CITEL
	DECT usage is allowed in many countries administered by CITEL, within the frequency band 1910-1930 MHz allocated in:
Argentina
Bahamas
Bolivia
Brazil
Chile
Colombia
Costa Rica
Dominican Republic
El Salvador
Equador
Honduras
Mexico
Panama
Paraguay
Peru
Uruguay
	

	Africa CRASA
CRASA groups together the 14 Southern African Development Community (SADC) countries
	1 900-1 920 MHz
FWA
IMT (terrestrial)
	IMT (terrestrial) (2010-2025 MHz)
TDD

	India
	1900-1910 MHz paired with 1980-1990 MHz may be considered for cellular systems
	2010-2025 MHz (TDD mode)

	Japan
	1885-1980 MHz
J99
FIXED
Commercial Telecommunications Service (Fixed Wireless Access Communications in 1900MHz)
The band 1885-2025MHz is intended for use by IMT-2000. Such use does not preclude the use of these bands by other services to which they are allocated (see also PHS- Personal Handyphone System – a cordless telephony system)
The band 1893 – 1906 MHz is used by DECT in Japan (sharing the band with PHS)
	2010-2025 J99
MOBILE J99A J99B
Commercial Telecommunications Service (Portable Radio Communications)
An assignment to the Portable Radio Communications is subject to Annex 7-3.
The bands 1885-1980MHz, 2010-2025MHz may be used by high altitude platform stations as base stations to provide IMT-2000.

	United States
	1850-2000
FIXED
MOBILE
RF Devices (Part 15)
Personal Communications (Part 24)
Fixed Microwave (Part 101)
1980-2010 MHz
NG177
NG177 In the bands 1990-2000 MHz and 2020-2025 MHz, where the receipt date of the initial application for facilities in the fixed and mobile services was prior to June 27, 2000, said facilities shall operate on a primary basis and all later-applied-for facilities shall operate on a secondary basis to any service licensed pursuant to the allocation adopted in FCC 03-16, 68 FR 11986, March 13, 2003 (“Advanced Wireless Services”). Not later than December 9, 2013, all such facilities in the bands 1990-2000 MHz and 2020-2025 MHz shall operate on a secondary basis to Advanced Wireless Services.

	2000-2020 MHz
FIXED
MOBILE
MOBILE-SATELLITE
(Earth-to-space)
Satellite Communications (Part 25)
2020-2025 MHz
FIXED
MOBILE
NG177




From Figure 1 it can be concluded that there is an extensive use by PHS services outside of Europe.
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Figure 1: PHS Deployment


Table 2: Frequency bands usable for PHS
	Country/Area
	Frequency Band

	Asia

	Bangladesh
	1895.0 - 1915.0

	China
	1900.0 - 1920.0

	India
	1880.0 - 1900.0

	Indonesia
	1895.0 - 1918.1

	Japan
	1884.5 - 1919.6

	Philippines
	1908.0 - 1918.0

	Singapore
	1895.0 - 1906.1

	Taiwan
	1905.0 - 1915.0

	Thailand
	1900.0 - 1918.1

	Vietnam
	1895.0 - 1900.0

	Pacific

	Australia
	1880.0 - 1900.0

	New Zealand
	1895 - 1920

	Middle East & Africa

	Cameroon
	1905.0 - 1920.0

	Ethiopia
	1905.0 - 1925.0

	Mali
	1885.0 - 1930.0

	Swaziland
	1895.0 - 1905.2

	U. A. E.
	1895.0 - 1905.0

	North America

	USA
	1880.0 - 1910.0
1915.0 -1920.0

	Latin America

	Argentina
	1880.0 - 1910.0(mobile)
1910.0 - 1930.0(fixed)

	Brazil
	1880.0 - 1900.0

	Chile
	1880.0 - 1910.0(mobile)
1910.0 - 1930.0(fixed)

	Columbia
	1880.0 - 1910.0(mobile)
1910.0 - 1930.0(fixed)

	Costa Rica (Fixed)
	1910.0 - 1930.0(fixed)

	Guatemala
	1910.0 - 1918.0

	Haiti
	1910.0-1930.0

	Honduras (Mobile)
	1880.0 - 1910.0(mobile)
1910.0 - 1930.0(fixed)

	Uruguay
	1910.0 - 1930.0



PHS services range from digital walky-talky to cordless telephony, WLL and local FWA (up to about 10 km distance), private as well as public PHS services.
http://www.phsmou.org/resources/PHSGuidebook_4th.pdf 
By October 2006, the PHS service had as many as 93 million subscribers in about 600 cities in China. The public PHS service in Taiwan is estimated to have at least 2 million subscribers.
[bookmark: _Toc356392975]Previous studies on the unpaired 2 GHz bands
CEPT Report 039 [11] has been the most recent work on the Unpaired 2 GHz frequency bands. This CEPT Report 039 [11] was built on the work carried out in ERC Report 065 [13], by considering developments in characteristics of systems operating in adjacent bands and by considering technology neutral approach to allow technologies other than UMTS to be deployed. It was found that the conclusions of ERC Report 065 remain valid. CEPT Report 039 [11] was prepared by CEPT in response to the Mandate from the European Commission, issued in June 2009, relating to the 2 GHz bands (1900-1980/2010-2025/2110-2170 MHz).
Available studies identified are ERC Report 064 [12] (Sharing between UMTS and existing fixed services) and ERC Report 065 [13] (Adjacent band compatibility between UMTS and other 2 GHz services), both addressing the bands 1900-1920 MHz and 2010-2025 MHz. These reports have been agreed in 1999 in the context of the designation of the bands for UMTS. 
In addition, CEPT Report 019 [10] was prepared in response to the EC Mandate to develop least restrictive technical conditions for frequency bands addressed in the context of WAPECS. The Final Report was issued on 21 December 2007, with editorial revisions made on 17 March 2008 and 30 October 2008.
[bookmark: _Toc356392976]Identification of alternative uses for both unpaired 2 GHz bands
CEPT had investigated, in the past three years before the EC Mandate was issued, many usage scenarios for the frequency bands 1900-1920 MHz and 2010-2025 MHz, in view of finding a suitable solution for the currently unused unpaired 2 GHz bands. The following options were considered and duly investigated:
· the pairing of 1900-1920 MHz and 2010-2025 MHz (between themselves or with others frequency bands) for IMT;
· the potential use of the unpaired band by low power applications;
· the identification of alternative uses for 1900-1920 MHz and 2010-2025 MHz bands.
As a result of a detailed analysis conducted within CEPT, the following alternative uses for the unpaired 2 GHz bands, as identified below, were considered the most suitable solutions as a result of the CEPT investigation:
1. Use (parts of) the bands 1900-1920 MHz and/or 2010-2025 MHz to satisfy the spectrum demand of 20 MHz TDD or 2x10 MHz FDD for Broadband DA2GC.
The following options / combinations of bands for Broadband DA2GC would be possible:
· Use of the band 1900-1920 MHz for TDD Broadband DA2GC (guard bands may be required); 
· Pair 10 MHz within the band 1900-1920 MHz with 10 MHz within the band 2010-2025 MHz for FDD Broadband DA2GC (guard bands may be required), as follows:
[image: ]
Figure 2: Spectrum map considering FDD BDA2GC
and 
use the remaining 15 MHz within 1900-1920 MHz and 2020-2025 MHz for video links and/or other SRDs (guard bands may be required);
· Pairing of the bands 1900-1920 MHz and 2010-2025 MHz, from a cellular mobile point of view (mass market), was studied. Increased complexity (additional bands) in User Equipment (UE) design compared to very limited economic benefits for the cellular mobile community led to lack of support from Industry. The situation was considered different for Broadband DA2GC, due to equipment dedicated to these two bands only;
1. Use of the entire 1900-1920 MHz and/or 2010-2025 MHz band for PMSE (in particular, video links); several PMSE use cases have been identified;
2. Use of both bands for SRDs (e.g.: among those applications requiring spectrum in the 2.4 GHz band); it has been noted that studies would first require the knowledge and identification of the future primary service use(s) in the bands;
3. To make spectrum in the band 1900-1920 MHz available for DECT, which is adjacent to the 1880-1900 MHz band (the “DECT” band)..
4. Ad-hoc Broadband PPDR network (potential compatibility to be confirmed); some use cases could be technically identical with identified PMSE use cases such as for wireless camera usage. 
Any of the above alternative uses for the unpaired 2 GHz spectrum were considered to need further assessment in view of identifying the corresponding relevant technical conditions.
The future use of the unpaired 2 GHz bands could, in some cases, be considered on a band sharing basis (depending on the applications to be considered, geographical separation ought to be required to avoid interference). 
It was as well be noted that harmonisation in the short term could be hampered by the individual authorisations in force in some countries. 
[bookmark: _Toc321318099][bookmark: _Ref330516117][bookmark: _Ref330539813]

[bookmark: _Ref355341814][bookmark: _Toc356392977]ALTERNATIVE USES INCLUDING SPECTRUM REQUIREMENTS
In order to respond to the request of the EC mandate, the following alternative uses are considered under this section:
1. Broadband Direct Air to Ground Communications
2. Programme Making and Special Events
3. Short Range Devices 
4. Digital Enhanced Cordless Telecommunications
5. Public Protection and Disaster Relief
It should also be noted that for these radio applications frequency bands other than the unpaired 2 GHz bands are also under consideration or have already been designated on CEPT level.
[bookmark: _Toc321318100][bookmark: _Ref330512293][bookmark: _Ref330512317][bookmark: _Toc356392978]Broadband Direct Air to Ground Communications
Several ECC reports are currently under development within CEPT/ECC describing frequency management related and compatibility/sharing issues.
Introduction
A Broadband DA2GC system constitutes an application for various types of telecommunications services, such as internet access and mobile multimedia services. It aims to provide access to broadband communication services during continental flights on a Europe-wide basis. The request for spectrum is related to the direct-air-to-ground radio solution. The connection with the flight passengers’ user terminals on-board aircraft is to be realised by already available fixed or Wi-Fi-based on-board connectivity network and/or via GSMOBA and in the future possibly also via UMTS and/or LTE.
The main application field would be Air Passenger Communications (APC). In addition a Broadband DA2GC system could also support Airline Administrative Communications services (AAC) and thus improving aircraft operation, resulting in particular in reduced OPEX for the airlines. Safety-relevant communications such as Air Traffic Control (ATC) and related services are not intended to be covered.
Currently, there is no spectrum designated for Broadband DA2GC in Europe. In order to allow European citizens and airlines to profit from the social and economic benefits of the implementation of such a radio application (intended to provide broadband connectivity between the aircraft and a terrestrial based network), a harmonised spectrum designation within CEPT would be necessary. In order for the system to be commercially viable it would need to have the potential to provide a pan-European solution.
It should also be noted that in North America an air–to-ground system has been established in the duplex bands 849-851 MHz and 894-896 MHz, since the year 2008, with more than 1 500 commercial aircraft and 5 000 business aircraft equipped so far. An extension of the spectrum in the order of 2x1 MHz is going to be realised in the near future. In addition, the FCC is considering a new proposed rulemaking for DA2G Communications at 14.0-14.5 GHz (sharing with the FSS uplink whereby DA2GC ground stations avoid transmissions into the geostationary arc).
China is currently testing CDMA EV-DO to cover all of China's air routes. The industry is also studying the use of the fourth-generation mobile communications standard LTE, which provides higher download speeds, for route coverage. Trials for DA2G communications are underway under the direction of CAA China and other Chinese Government entities to operate in 1785-1805 MHz band (20 MHz total bandwidth for DA2GC) and using TD-LTE technology. At present, China Telecom has constructed four surface-to-air base stations on the Beijing-Chengdu route, and has a total of 17 base stations completed as of early 2012. Under the plan, China will construct up to a thousand surface-to-air base stations in the next few years. China's Civil Aviation Air-Ground Broadband Communications System will cover all routes of the major domestic airlines.
European companies represent an important force in the aeronautical market. The European aircraft industry holds about 50% of the world market for aircraft manufacturing. In the field of Air Passenger Communications services, however, Europe has room for improvements when compared to other parts of the world.
European Airlines are following the CEPT activities on Broadband DA2GC. So far Lufthansa / Swiss / Austrian airlines, KLM / Air France, Air Berlin and British Airways have sent letters to CEPT showing their interest in a solution for Broadband DA2GC in Europe.
For the purpose of the present document the following definitions apply:
Table 3: Definitions for Broadband DA2GC
	Term 
	Definition

	Aircraft Station (AS)
	Entity on-board aircraft providing the radio, control and telecommunication functionalities for broadband DA2G communication.

	Direct-Air-to-Ground Communications
	Direct radio link between an Aircraft Station (AS) and a Ground Station (GS).

	Forward Link (FL)
	Within the DA2GC system the link from the Ground Station (GS) to the Aircraft Station (AS).

	Ground Station (GS)
	Entity on the ground providing the radio, control and telecommunication functionalities for DA2GC.

	Reverse Link (RL)
	Within the DA2GC system the link from the Aircraft Station (AS) to the Ground Station (GS).

















Motivation for Broadband DA2GC
Mobile customers expect to be connected everywhere, every time, with all kind of mobile devices. This includes the provision of broadband services on-board aircraft and European airlines have great interest to offer internet services to their flight passengers in their continental fleets as soon as possible.
The connection link between the aircraft and the ground can be established either via satellites or by means of Direct-Air-to-Ground Communications (DA2GC). For future broadband services, it can be foreseen that the service provision via satellite will be conducted by using Ka-band satellite capacity and a considerable number of Ka-Band satellites are already put into operation or under procurement. Satellite operators also consider mobile platforms such as aircraft and vessels as a considerable part of the addressable market and the ECC has recently adopted and published new ECC/DEC/(13)01 [7] supporting Earth Stations on Mobile Platforms (ESOMP). Ka-band satellite as well as DA2GC can therefore be seen as alternative technical solutions in competition. On the other side, both solutions could also complement each other.
The establishment of a pan-European regulatory environment for Broadband DA2GC would provide ample benefits for the users - i.e. airline companies and flight passengers - in Europe:
· As an alternative service provision which by fostering competition might lead to a lower cost for the airlines and for the flight passengers;
· The technical implementation of DA2GC and also the stimulus of competition may lead to a provision of services at improved cost structures - including non-safety-relevant administrative communication services - and hence create a benefit to end customers and airlines resulting in higher and earlier service take-up;
· DA2GC avoids the round trip delay that is typical and unavoidable for geostationary satellite service provision and hence can provide low latency services;
· The costs for aircraft installations and maintenance are a key issue for airline companies. Given the fact the DA2GC equipment can be installed overnight to a plane is seen as an advantage by airline operators. In particular with regard to the aircraft antenna, a terrestrial solution has a clear advantage compared to existing satellite usage.
A further motivation arises from the expected growth of the air traffic. A forecast from Eurocontrol[footnoteRef:1] published in October 2011 estimates 11.5 million movements under Instrument Flight Rules (IFR) in Europe in 2017. This is 21% more than in 2010. [1:  http://www.eurocontrol.int/articles/statistics-and-forecasts.] 

About 66% of the European air traffic consists of domestic or continental flights, i.e. the main part of the airline business. The addressable market in Europe for DA2GC is currently consisting of about 160 airlines with more than 4500 aircraft expected in 2014 (without business aviation). In general a strong increase in percentage of aircraft fleet equipped with internet connectivity solutions is expected during the next years. According to a market research[footnoteRef:2], approximately 50% of the world’s fleet will have been equipped with Wi-Fi connectivity by 2020. [2:  http://imsresearch.com/news-events/press-template.php?pr_id=1981.] 

The introduction of Broadband DA2GC would not only increase Europe’s competitive position, but it could also bring Europe into a leading position in this market segment. Studies on air passenger demand for on-board connectivity are currently not publicly available.
The introduction of Broadband DA2GC providing mobile services would contribute to the development of the internal market and enhance competition by increasing the availability of pan-European services and end-to-end connectivity as well as encouraging efficient investment. DA2GC constitutes an innovative alternative platform for various types of pan-European telecommunications services provided to aircraft passengers.
The provision of broadband services including also all kinds of transportation sectors is a declared goal under the European Digital Agenda 2020 plans.
Broadband DA2GC provide such services without the round trip delay that is a feature in the competing geostationary satellite service solutions. In addition, these networks can provide services to airplanes by using aircraft antennas that are considerably efficient in terms of weight, size, aircraft installation costs and air drag considerations when compared to satellite antennas on-board aircraft.
Spectrum Demand for Broadband DA2GC
The spectrum demand for Broadband DA2GC is derived from a summary of relevant factors to be essential to cope with future capacity demand as well as from results achieved by system performance evaluations.
Statistical traffic evaluations show that there is an average number of more than 26 aircraft simultaneously within one cell with coverage radius of 100 km in high air traffic areas which are concentrated in Western/Central Europe (mainly Germany, France, Benelux, Switzerland, Austria, United Kingdom, Northern Spain and Northern Italy). It has to be mentioned that there are also areas at the edge of the flight zones, where the cells have only a low traffic density in the range of 1 - 2 aircraft simultaneously, but the spectrum demand for Broadband DA2GC has to be adapted for the high traffic areas. The approach used assumes that about 60% of the fleets are covered.
Based on the calculations which have been carried out and accepted so far within ECC, paired spectrum of 2x10 MHz for FDD operation is agreed to be necessary to cope with short- to medium-term demand. Unpaired spectrum for TDD operation (20 MHz) would also be an option.
A future spectrum designation for Broadband DA2GC should be technology neutral. 
[bookmark: _Ref355888126][bookmark: _Toc356392979]Programme Making and Special Events
The term Programme Making[footnoteRef:3] and Special Events[footnoteRef:4] applications (PMSE) describes radio applications used for SAP/SAB, ENG/OB and applications used in meetings, conferences, cultural and education activities, trade fairs, local entertainment, sport, religious and other public or private events for perceived real-time presentation of audiovisual information. [3:  Programme Making includes the making of a programme for broadcast, the making of a film, presentation, advertisement or audio or video recordings, and the staging or performance of an entertainment, sporting or other public event.]  [4:  A Special Event is an occurrence of limited duration, typically between one day and a few weeks, which take place on specifically defined locations. Examples include large cultural, sport, entertainment, religious and other festivals, conferences and trade fairs. In the entertainment industry, theatrical productions may run for considerably longer.] 

The definitions of SAP/SAB and ENG/OB are set out[footnoteRef:5] as follows:  [5:  For further information see the ECC Report 002 [18]] 

SAP:	Services Ancillary to Programme making (SAP) support the activities carried out in the making of “programmes”, such as film making, advertisements, corporate videos, concerts, theatre and similar activities not initially meant for broadcasting to general public.
SAB:	Services Ancillary to Broadcasting (SAB) support the activities of broadcasting industry carried out in the production of their programme material.

The definitions of SAP and SAB are not necessarily mutually exclusive. Therefore they are often used together as “SAP/SAB” to refer generally to the whole variety of services to transmit sound and video material over the radio links.

ENG:	Electronic News Gathering (ENG) is the collection of video and/or sound material by means of small, often hand-held wireless cameras and/or microphones with radio links to the news room and/or to the portable tape or other recorders.
OB:	Outside broadcasting (OB) is the temporary provision of programme making facilities at the location of on-going news, sport or other events, lasting from a few hours to several weeks. Mobile and/or portable radio links are required for wireless cameras or microphones at the OB location. Additionally, radio links may be required for temporary point to point connections between the OB vehicle, additional locations around it, and the studio.

The definitions of ENG and OB are not mutually exclusive and certain operations could equally well reside in either or both categories. Therefore, it has been a long practice within the CEPT to consider all types of such operations under the combined term “ENG/OB”. It is also understood that ENG/OB refers to terrestrial radiocommunication services, as opposed to SNG/OB term, which refers to similar applications but over the satellite radiocommunication channels.
PMSE covers a wide variety of applications. Those most suitable for the unpaired 2 GHz bands consist of wireless cameras and mobile video links. Typically these services are allocated spectrum in blocks of 10 MHz bandwidth. The neighbouring band 2025-2110 MHz is already used in at least 19 CEPT countries for such PMSE applications on a shared basis, and is identified on a tuning range basis in ERC/REC 25-10 [17] (relevant extracts presented in ANNEX 1:). The term “tuning range” for PMSE refers to a range of frequencies over which radio equipment is envisaged to be capable of operating. In any given country none, some or all of the tuning range may be available for assignment for PMSE use, usually on a geographically-, frequency-, power- and time-limited basis. The availability of spectrum for PMSE use is dependent on the sharing conditions with the primary users of the spectrum at any given location.
The 2 GHz unpaired bands are already within the operating frequency range of PMSE video equipment (wireless cameras and video links) and so could be put into use without delay. The successful use of video PMSE (as with other radio services) is dependent upon a range of factors which contribute to the link budget. The 2-3 GHz range provides the best conditions for many applications, including airborne and mobile use. The physical size of 2 GHz antennas and the attractive propagation characteristics, including using reflections from surrounding objects, allow successful capture of high quality images for mobile use, for example a camera operator running along the touchlines at a football match, or sitting on a motorbike following a road race. This frequency range is effective even in partially obstructed propagation paths, such as ground to air links obstructed by trees.
Due to a number of changes to the allocation of spectrum in the 2-3 GHz range, this frequency range is becoming more limited for use by PMSE. ERC/REC 25-10 [17] identifies 575 MHz of spectrum in the 
2-3 GHz range as tuning range for PMSE. However, recent allocations to services with which PMSE cannot share (e.g. in the 2.5-2.69 GHz band and potentially within the 2.3-2.4 GHz band depending on future studies within CEPT) has resulted in a significant reduction of available spectrum for PMSE. The requirements for spectrum in the 2-3 GHz range remains, and with the advent of increased HD and UHD production, additional requirements may be foreseen.
Video PMSE is used in a wide variety of programme production and film making, from daily news events with a single camera, through sporting events such as football which typically uses two or three wireless cameras, to more major productions, both studio based and outdoor which may require many cameras, mobile and airborne links to produce.
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Figure 3: Cordless Camera for Sports Coverage
The typical technical characteristics of wireless video PMSE applications are given in table 1 of ERC Report 38 [19] (relevant extracts presented in ANNEX 2:).
[bookmark: _Toc356392980]Short Range Devices
The possibility to use the unpaired 2 GHz bands for SRD applications has been discussed within CEPT. It was considered difficult and too early to make a proposal for SRD usage in the 2 GHz Unpaired bands, especially since the future primary usage is still unclear and therefore, beneficial sharing arrangements could not be identified in the band (e.g. a mix of applications which could share the frequencies and the related spectrum access/sharing rules). 
The propagation characteristics of 2 GHz is not as good for many applications, e.g. smart metering/ smart grids, compared with the spectrum considered in the on-going investigations under the UHF roadmap for which five ETSI System Reference Documents had been received, expressing proposals for utilizing the 870-876 MHz and 915-921 MHz frequency bands. It can be concluded from investigations that frequencies around 2 GHz are sub-optimal for the usage in urban and suburban areas (e.g. only around 20% of all smart meters could be reached according to an extensive study presented to SRD/MG by the University of Dortmund which was commissioned by German authorities). The results advocated clearly the usage of frequencies below 1 GHz. The UK Department of Energy and Climate Change also provided statements in support of a solution below 1 GHz as under the on-going investigations.
A 2 GHz solution would also be limited to Europe only since existing usages outside of Europe do not foresee SRD applications in the 2 GHz unpaired bands and many SRD applications such as RFID or wireless applications in industry were looking for frequency opportunities which could also be used in other regions.
 CEPT is of the view that it would be beneficial to clarify the primary usage first and see afterwards if one can also consider sharing methods to have an opportunity for secondary applications.
There is neither an ETSI system reference document under preparation in ETSI at the moment nor an industry request for SRD applications, making a proposal for usage in the 2 GHz Unpaired bands.
To conclude, it is considered too early to define operating conditions for specific SRD applications without any precise technical parameters being available. 
In addition, it should be noted that the particularity of SRD application is that none allocation are required to operate in a frequency band. This means that a simple request from industry would be taken into account at any time but preferably when a primary user will be identified. 
Regarding the proposal for DECT as set out in the following section, if this is realised under application neutral and technology neutral principles (see CEPT Report 014 [1] and CEPT Report 044 [2]) using general authorisation, it can also be regarded as a new spectrum opportunity for SRD usage, provided that suitable spectrum access rules are followed.
[bookmark: _Ref355899063][bookmark: _Toc356392981]Digital Enhanced Cordless Telecommunications
Digital Enhanced Cordless Telecommunications (DECT) is a general radio access technology for wireless telecommunications, for cell radii ranging from a few meters to several kilometers, depending on application and environment. The DECT technology provides a comprehensive set of protocols which provide the flexibility to interwork between numerous different applications and networks. The base standard EN 300 175-1 to 8 [16] specifies a high capacity TDMA/TDD radio interface supporting symmetric and asymmetric connections, connection oriented and connectionless data transport and provides security and confidentiality services. The mandatory instant Dynamic Channel Selection (iDCS) messages and procedures provide effective co-existence of uncoordinated private and public systems on the common designated DECT frequency band and avoid any need for traditional frequency planning. 
In 1989, CEPT agreed Recommendation T/R 22-02 [20] which designated the band 1880-1900 MHz for DECT (abrogated in the meantime). In 1991, Council of the European Communities adopted a Directive[footnoteRef:6] which required member states to designate 1880-1900 MHz for DECT and to ensure that any services remaining in this band do not interfere with any DECT systems that may be established according to commercial demand. CEPT developed then two decisions on DECT;  [6:  Council Directive on the frequency band to be designated for the coordinated introduction of digital European cordless telecommunications (DECT) into the Community (91/287/EEC) (Annex 1 to ERC/DEC/(94)03) [21].] 

· ERC/DEC/(94)03 [21] on the frequency band to be designated for the coordinated introduction of the Digital European Cordless Telecommunications system; 
· ERC/DEC/(98)22 [22] on Exemption from Individual Licensing of DECT equipment, except fixed parts which provide for public access (Corrected 30 March 2007); this decision is currently under revision in CEPT.
The current regulation does not restrict the scope of DECT applications (e.g., audio, video).
Reasons for proposing additional spectrum for DECT
DECT technology has over 820 million of accumulated devices since its introduction in the market. The accumulated number of DECT devices grows at a ratio of around 100 M devices per year. This is far more than initially expected and is supported by only 20 MHz of allocation. While the operation of the technology is currently successful, it appears prudent to assign additional bandwidth for further expansion of the technology.
DECT was initially primary a 3.1 kHz telephony service conveyed over radio links. Recent new developments such as DECT New Generation now also offer wideband 7 kHz voice transmission, a super-wideband 
14 kHz service, different data services and video surveillance. While these technological advances are well received, because they are reflecting the general trend towards multimedia devices, they are also requiring a lot more bandwidth.
DECT based softphones are one of the technologies in use as a telephony solution in the business market, which is increasing in all regions worldwide with annual growth figures >10%. By the year 2017, the Global Industry Analysts (GIA) group project market adoption of 2.9million units (GIA online, 2011). This steady migration from traditional desk based telephones does result in users adopting new device solutions for their audio connectivity. The headset is now a prime audio device chosen by softphones users as PCs are not shipped with the traditional handset that a desk based hard phone would be supplied with. Whether it be in a contact centre environment or office environment, the use of PC based telephony which delivers wideband audio is leading to behaviour change within these organisations. Users equipped with headsets that deliver enhanced (wideband) audio may use the same devices to stream music from their connected PCs. Therefore, such users who may not be on an active telephony call may still be in a wideband audio media link between telephony calls. 
DECT technology is used in wireless headsets solutions. Many large Enterprises recognise the benefits that these wireless devices bring and promote deployment of them within their businesses for their office users as well as for their more traditionally contact centre users. Such large enterprises may occupy single buildings with staff levels in excess of 500 users, each one requiring a wireless device. Within city business areas, adjacent large organisations may also seek to use the same wireless technology.
As DECT is a very reliable and cost effective system, new applications are being developed using this technology. One new feature of DECT is the ‘Ultra Low Energy’ (ULE) operation mode which has been developed during 2012. This allows battery operated devices to work for up to 10 years without changing the battery. The ULE mode, together with the other DECT properties, make this technology ideal for use in machine-to-machine applications, such as home automation applications which will increase the number of DECT terminals massively. This ULE mode can also operate in the current DECT spectrum. The combined effect of successful softphone adoption, wideband telephony, music at work and deployment of wireless devices is causing already today density issues within the existing spectrum available leading to deployments being affected or restricted. In addition new services are starting to be deployed such as video applications and data applications like home control. An investigation will be necessary to provide more specific data on the spectrum requirements.
What are the specific advantages of the band 1900-1920 MHz
Most technical documents are already available. The carrier numbers and positions for the use of DECT in the 1900-1920 MHz band are already defined (see ETSI EN 300 175-2 [16] annex F) as consequence of the IMT allocation. The Harmonized standard for DECT over this band is already available as part of the IMT-2000 set. It is the ETSI EN 301 908-10 [15] (latest release, v4.1.1).
Immediate product implementation is possible from the technical point of view. It should be noted that the frequencies 1900-1930 MHz are already in use by DECT in non EU countries and that there are already products (> 100 million of devices) in operation over these frequencies. Near all DECT chipset and RF parts vendors are already providing components compatible with the proposed new allocation. There is no other band where the DECT extension is as simple and immediate. This, combined with the proposed license exempt regime, will make possible the real usage of the band by the public in the very short term.
A designation within the adjacent band 1900-1920 MHz to DECT will provide a single continuous block of up to 40 MHz. This, in combination with the use of already defined HLM (High Level Modulation - up to 64 QAM) would make possible the introduction of additional broadband services via DECT. This would make also possible the further evolution of the standard towards OFDMA. A maximum bitrate of 1Gbit/sec is theoretically achievable over the combined 40 MHz block using already proposed evolutions of the standard.
If a contiguous designation is given for the DECT technology, two additional RF carriers can be obtained by avoiding guard spaces. 
Possible way forward for implementation of DECT in 1900-1920 MHz
It is understood that the DECT proposal is made on an application neutral basis and can also be considered for a technology neutral approach using general authorisation (exemption from individual license).
DECT use cases are primarily indoor but not exclusively. Therefore, an indoor restriction in the band 1900-1920 MHz may be an option for consideration. Outdoor usage is possible under the current regulations in the band 1880-1900 MHz.
[bookmark: _Ref355901226][bookmark: _Toc356392982]Public Protection and Disaster Relief
Within CEPT, the Unpaired 2 GHz bands (1900-1920 MHz and 2010-2025 MHz) are under discussion as a candidate for a harmonised solution above 1 GHz for ad-hoc PPDR network uses including, for some countries, PPDR broadband air-to-ground applications. Broadband PPDR temporary additional capacity (also known as “hot-spot” or “local area” networks) are supposed to provide additional local coverage at the scene of the incident in order to provide the necessary communication facilities to PPDR users in addition to those provided through the Wide Area network (WAN) or where the WAN radiocommunications are limited or not available. This additional capacity may be provided by Ad-hoc networks or other means (such as additional temporary base stations of the WAN) and are supposed to have high capacity and support PPDR users with low mobility. Ad-hoc networks may operate in the same (i.e. in a form of an ad-hoc micro-cell deployed at the event’s scene) as well as in a different frequency band. 
PPDR organisations may also have requirements for broadband air-to-ground applications e.g. from UAVs or helicopters to support PPDR operations. These typically involve a video stream being relayed from a camera mounted on an airborne platform to a monitoring station on the ground. The requirements for broadband air-to-ground PPDR spectrum within CEPT have not been evaluated in detail in ECC Report 199 [23]. However some countries have provided a national estimate of their broadband air-to-ground spectrum needs. Based on this information, a realistic estimate for airborne PPDR is under investigation. For broadband air-to-ground usage, also cross-border coordination needs to be studied.
Possible synergies between these applications and PMSE use described in section 3.2 (cordless cameras and video links) should be further explored since the same technologies may be used. 


[bookmark: _Ref355341837][bookmark: _Toc356392983]SHARING POSSIBILITIES (Preliminary results)
With regard to compatibility and sharing possibilities Broadband DA2GC and PMSE were addressed first. The following preliminary results have been achieved and require further consideration. Other systems, like DECT extension and PPDR will be considered at a later stage. 
[bookmark: _Toc356392984]Frequency band 1900-1920 MHz
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Figure 4: Interference scenarios for BDA2GC Reverse Link in the frequency band 1900-1920 MHz
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Figure 5: Scenarios for BDA2GC Forward Link in the frequency band 1900-1920 MHz
Compatibility between Broadband DA2GC and UMTS above 1920 MHz for DA2GC 
[bookmark: _Toc347922807]An FDD solution as well as a TDD solution has been studied. 
Preliminary results of compatibility between DA2GC Reverse Link (RL) and UMTS systems
The worst case link evaluations have shown that there will be no negative impact on UMTS FDD UL.
There is a very low risk for any performance degradation of the DA2GC RL transmission caused by UMTS User equipment (UE).
[bookmark: _Toc347922829]Preliminary results of Compatibility between DA2GC Forward Link (FL) and UMTS
To keep the impact from DA2GC GS emissions at a UMTS BS (Base Station) low, appropriate separation distances between the DA2GC Ground Station (GS) and the UMTS BS and/or a guard block between Broadband DA2GC below 1920 MHz and UMTS above 1920 MHz is required, and careful radio network planning for DA2GC in combination with site coordination with UMTS operators is required. These appropriate mitigations (i.e. separation distance, size of a guard band) will be dependent upon the DA2GC system characteristics (e.g. e.i.r.p. etc.).
The interference impact of UMTS UEs on the DA2GC FL reception at the AS is currently not considered critical. 
Compatibility between Broadband DA2GC and DECT below 1900 MHz
For DA2GC a FDD solution as well as a TDD solution has been studied. 
Preliminary results of compatibility between DA2GC Reverse Link (RL) and DECT systems
There will be no negative impact from DA2GC emissions on DECT systems below 1900 MHz.
There is only a very low risk for any performance degradation of the DA2GC RL transmission caused by DECT stations.
Preliminary results of compatibility between DA2GC Forward Link (FL) and DECT
The implementation of a DA2GC FL in the band 1900-1920 MHz would have no negative impact on DECT operations in the adjacent band below 1900 MHz. 
The interference impact of DECT stations on DA2GC FL reception at the AS is currently not considered critical.
Compatibility between PMSE and UMTS above 1920 MHz 
Under study.
Compatibility between PMSE and DECT below 1900 MHz 
Under study.
Sharing between Broadband DA2GC and PMSE within 1900-1920 MHz 
Preliminary results of compatibility between DA2GC and PMSE 
Co-channel operation of DA2GC and PMSE mobile portable links (transmission to helicopters) and portable video links (transmission to TV van with high gain receiving antennas) is considered not feasible.
Adjacent channel operation of the DA2GC RL and PMSE mobile video links is feasible. For adjacent channel operation with PMSE portable video links interference into the DA2GC GS receiver is avoided with a separation distance of about 1.3 km.
For adjacent channel operation of the DA2GC FL and PMSE mobile video links separation distances have to be applied, in particular for the scenario where the DA2GC GS is transmitting adjacent to the reception at the helicopter. However, even a separation distance of about 10.5 km compared to inter-site distances of the DA2GC GS of 100-170 km would allow for PMSE MVL operations in wide areas adjacent to the DA2GC GS.
For adjacent channel operation of the DA2GC FL and PMSE portable video links separation distances of about 26 km have to be applied. However, compared to inter-site distances of the DA2GC GS of 100-170 km would allow for PMSE MVL operations in wide areas adjacent to the DA2GC GS.
[bookmark: _Toc356392985] Frequency band 2010-2025 MHz
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Figure 6: Compatibility/sharing scenarios for DA2GC RL in the frequency band 2010-2025 MHz
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Figure 7: Compatibility/sharing scenarios for DA2GC FL in the frequency band 2010-2025 MHz

Compatibility between Broadband DA2GC and space services* above 2025 MHz 
For DA2GC a FDD solution as well as a TDD solution has been studied. 
*Space Services encompass the Space Research Service, the Space Operation Service and the Earth Exploration Satellite Service. Studies conducted so far do not cover compatibility DA2GC with SOS and EESS. 
[bookmark: _Toc347922849]Preliminary results of compatibility between DA2GC RL and space services
The DA2GC RL in the band 2010-2025 MHz would cause no harmful interference into space station receivers of the Space Services operating in the adjacent band above 2025 MHz.
Concerning the impact of SRS Earth stations on DA2GC GS, maximum separation distance of around 50 km might be required in rural areas. Taking into account real situations and in particular Earth Station surrounding and real terrain model as well as the satellite Earth station azimuth would allow to limit at minimum the necessary separation distances between those stations. Taking into account the quite low number of Earth stations and DA2GC ground stations it is therefore not expected difficulty in finding relevant locations for DA2GC GS receivers in the 2010-2025 MHz band.
Preliminary results of compatibility between DA2GC FL and space services 
It can be concluded that a DA2GC forward link implementation with 10 MHz signal bandwidth within the band 2010-2025 MHz would not cause harmful interference to SRS UL operations in the band 2025-2110 MHz, if DA2GC GS carrier frequencies between 2015 MHz and 2018 MHz are chosen.
Concerning the impact of SRS Earth stations on DA2GC AS, calculations provide a rough demonstration that DA2GC AS will experience significant level of interference from Earth stations emissions. By applying mitigation techniques to DA2GC systems the impact of these interference events could be reduced although not totally eliminated. 

Compatibility between Broadband DA2GC and fixed service above 2025 MHz 
For DA2GC a FDD solution as well as a TDD solution has been studied. 
Preliminary results of compatibility between DA2GC and FS 
Worst case link evaluations concerning the compatibility between DA2GC in the band 2010-2025 MHz and FS operation above 2025 MHz have been conducted for the implementation of a DA2GC FDD system in the unpaired 2 GHz bands. For the DA2GC system the two different alternatives for the realization of RL and FL in the band 2010-2025 MHz were taken into account. 
No interferences are expected between DA2GC AS and FS stations in case the DA2GC carrier frequency is at 2015 MHz. 
Separation distances are required between DA2GC GS and FS stations to achieve compatibility. However, because of the temporary usage of TRR systems this is considered as manageable.
Compatibility between Broadband DA2GC and MSS below 2010 MHz 
For DA2GC a FDD solution as well as a TDD solution has been studied. 
Preliminary results of compatibility between DA2GC and MSS satellite receiver
· The DA2GC RL can be implemented in the upper 2GHz unpaired band without any degradation on the MSS satellite reception (independent on the positioning of the DA2GC carrier frequency between 2015 and 2020 MHz).
· In case of the DA2GC FL a frequency guard band between the DA2GC channel edge and the upper edge of the MSS UL band is required. In the case of allowance of 1% increase of the system noise temperature the guard band has to be at least 2.4 MHz. 
Preliminary results of compatibility between DA2GC and MSS CGC BS and UT
· Wideband and narrowband User terminals as well as CGC Base Stations have been considered. Interference from high gain MSS UTs may occur at the AS receiver at low aircraft altitudes (3 km). No interferences from AS transmitters are expected at the CGC BS receiver. Separation distances are required between DA2GC GS and MSS CGC BS. Because of the very low density of MSS UTs the probability for interferences at the DA2GC system is negligible.
Compatibility between PMSE and space services above 2025 MHz 
Under study.
Compatibility between PMSE and fixed service above 2025 MHz 
Under study.
Compatibility between PMSE and MSS below 2010 MHz 
Under study.


Sharing between Broadband DA2GC and PMSE within 2010-2025 MHz 
Preliminary results of compatibility between DA2GC and PMSE
Co-channel operation of DA2GC and PMSE mobile portable links (transmission to helicopters) and portable video links (transmission to TV van with high gain receiving antennas) is considered not feasible.
Adjacent channel operation of the DA2GC RL and PMSE mobile video links is feasible. For adjacent channel operation with PMSE portable video links interference into the DA2GC GS receiver is avoided with a separation distance of about 1.3 km.
For adjacent channel operation of the DA2GC FL and PMSE mobile video links separation distances have to be applied, in particular for the scenario where the DA2GC GS is transmitting adjacent to the reception at the helicopter. However, even a separation distance of about 10.5 km compared to inter-site distances of the DA2GC GS of 100-170 km would allow for PMSE MVL operations in wide areas adjacent to the DA2GC GS.
For adjacent channel operation of the DA2GC FL and PMSE portable video links separation distances of about 26 km have to be applied. However, compared to inter-site distances of the DA2GC GS of 100-170 km would allow for PMSE MVL operations in wide areas adjacent to the DA2GC GS.


[bookmark: _Ref355341864][bookmark: _Toc356392986]HARMONISATION POSSIBILITIES
As was presented under section 2.2 (Current authorisations and uses of the unpaired 2 GHz bands), there are licenses in force in Europe on both unpaired 2 GHz bands. Some of the licenses were awarded after spectrum auction processes and, as a result, considerable auction prices were achieved. In some countries, a license repeal process might be possible in case of continued non-implementation, whereas in other countries this will not be possible due to specific conditions and obligations which are part of the license (e.g., coverage obligations are interpreted in some cases as fulfilled when providing services via other spectrum where the same licensee has also a license and for which the network is implemented). Other options for making the spectrum available for new usage need to be considered (e.g. liberalisation, transfer).
A Broadband DA2GC system constitutes an application for various types of telecommunications services, such as internet access and mobile multimedia services. It aims to provide access to broadband communication services during continental flights on a Europe-wide basis. Currently, there is no spectrum designated for Broadband DA2GC in Europe. To allow European citizens and airlines to profit from the social and economic benefits of the implementation of such a radio application (intended to provide broadband connectivity between the aircraft and a terrestrial based network), a harmonised spectrum designation within CEPT would be necessary. In order for the system to be commercially viable it would need to have the potential to provide a pan-European solution.
With respect to PMSE, it is considered that there is a need for these services to be coordinated to avoid harmful interference and therefore an individual authorisation regime may be appropriate for implementation by national Administrations. 
Concerning SRD applications, no allocations are required for SRD to operate in a specific frequency band (SRD typically operate on a non-interference and non-protection basis). A simple request from industry would be taken into account at any time but preferably when a primary usage is identified. 
Regarding the proposal for DECT as set out in section 3.4, if realised under application neutral and technology neutral principles (see CEPT Reports 14 and 44) using general authorisation (exemption from individual license), it can also be regarded as a new spectrum opportunity for SRD usage, provided that suitable spectrum access rules are followed. A harmonised solution for ad-hoc PPDR network uses above 1 GHz is under consideration, which includes, for some countries, PPDR broadband air-to-ground applications. Cross-border coordination is needed for PPDR broadband air-to-ground applications. Broadband PPDR temporary additional capacity (also known as “hot-spot” or “local area” networks) are supposed to provide additional local coverage at the scene of the incident in order to provide the necessary communication facilities to PPDR users in addition to those provided through the Wide Area network (WAN) or where the WAN radiocommunications are limited or not available. This additional capacity may be provided by Ad-hoc networks or other means (such as additional temporary base stations of the WAN) and are supposed to have high capacity and support PPDR users with low mobility. Ad-hoc networks may operate in the same (i.e. in a form of an ad-hoc micro-cell deployed at the event’s scene) as well as in a different frequency band. 
PMSE use described in section 3.2 (cordless cameras and video links) and ad-hoc PPDR use identified in section 3.5 should further be explored since the same technologies may be used. 


[bookmark: _Ref355341882][bookmark: _Toc356392987]common minimal (least restrictive) technical conditions
[bookmark: _Toc356392988]Spectrum access rules, channelling arrangements or power emission limits
To be developed.


[bookmark: _Ref355341901][bookmark: _Toc356392989]IMPLEMENTATION MEASURES – CURRENT AND CONSIDERED
[bookmark: _Toc356392990]Potential difficulties related to current authorisations
As was mentioned in sections 2.2 (Current authorisations and uses of the unpaired 2 GHz bands) and 5 (harmonisation possibilities), there are licenses in force in Europe on both unpaired 2 GHz bands. Some of the licenses were awarded after spectrum auction processes and, as a result, considerable auction prices were achieved. In some countries, a license repeal process might be possible in case of continued non-implementation, whereas in other countries this will not be possible due to specific conditions and obligations which are part of the license (e.g., coverage obligations are interpreted in some cases as fulfilled when providing services via other spectrum where the same licensee has also a license and for which the network is implemented). Other options for making the spectrum available for new usage need to be considered (e.g. liberalisation, transfer).
Under further study.
[bookmark: _Toc356392991]New regulatory measures
Under study.



[bookmark: _Ref355341914][bookmark: _Toc356392992]INTERIM RESULTS
To be developed.
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[bookmark: _Ref355357410][bookmark: _Ref355357484][bookmark: _Toc356392993]Typical Technical Characteristics for ENG/OB Links (Extracted from ERC Recommendation 25-10)
Table 1
Recommended frequency ranges for use by audio and video SAP/SAB links
	Type of link
	Recommended frequencies
	Technical parameters

	
	Tuning ranges
	Preferred sub-bands
	

	Radio microphones and
In-ear monitors

	174-216 MHz
470-862 MHz
1785-1800 MHz
(Note 1)
	

1785-1800 MHz
	ERC/REC 70-03

	Portable audio links and
Mobile audio links and
Temporary point-to-point audio links
	VHF/UHF (Note 2)
	None
	ERC Report 42

	Cordless cameras

	2025-2110/2200-2500 MHz
10.0-10.60 GHz
21.2-24.5 GHz
47.2-50.2 GHz
	

10.3-10.45 GHz
21.2-21.4 GHz, 22.6-23.0 GHz and 24.25-24.5 GHz
	ERC Report 38


	Portable video links

	2025-2110/2200-2500 MHz
2500-2690 MHz (Note 4)
10.0-10.60 GHz
	

10.3-10.45 GHz
	ERC Report 38

	Mobile video links
(airborne and vehicular)

	2025-2110/2200-2500 MHz
2500-2690 MHz (Note 4)
3400-3600 MHz (Note 5)
	
	ERC Report 38

	Temporary point-to-point video links

	Fixed service bands (Note 6)
10.0-10.68 GHz (Note 3)
21.2-24.5 GHz
	
10.3-10.45 GHz
21.2-21.4 GHz, 22.6-23.0 GHz and 24.25-24.5 GHz
	ERC Report 38



Note 1: The band 863-865 MHz is available for radio microphones, however due note should be taken that it is used also for non-professional and consumer radio applications (cordless audio, etc.).
Note 2: Depending on application scenario, channel width and required transmitter power, the portable, mobile and temporary point-to-point audio links may be accommodated either in the frequency bands 174-216 MHz/470-862 MHz identified for professional radio microphones (typically for low power/wideband applications) or in other VHF/UHF bands, including Private Mobile Radio (PMR) bands (typically for high power/narrowband applications).
Note 3: Only occasional temporary point-to-point links should be allowed in the frequency band 10.6-10.68 GHz. Studies have concluded that even limited deployment of cordless cameras and portable video links in the band 10.6-10.68 GHz will result in interference to the EESS (passive) services using this band (see ECC Report 017 [24]).
Note 4: The band 2500-2690 MHz will not be available for video SAP/SAB links after the introduction of UMTS/IMT-2000 (see ECC/DEC/(02)06 [25] ). 
Note 5: In countries where the band 3400-3600 MHz is widely used for Fixed Wireless Access (FWA), availability of this band for mobile video SAP/SAB links may be restricted.
Note 6: Temporary point-to-point video links are often accommodated in the traditional fixed services’ bands, following the same channel arrangements as the FS links
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[bookmark: _Ref355357416][bookmark: _Toc356392994]Typical Technical Characteristics for ENG/OB Links (Extracted from ERC Report 38 [19])
Table 1
Typical Technical Characteristics for ENG/OB Links
	Type of Link

	Range
	Max E.I.R.P.

	Min Tx ant. gain

	Min 
Rx ant. gain

	Radio Link Path
	Suitable Frequency Range
	Description

	Cordless Camera


	<500m
	6dBW

13dBW
(22 GHz or 47GHz)
	0dBi
	6dBi
	Usually clear line of sight.
	Currently < 12GHz
but future systems at 22GHz and 47GHz may be achievable.

	Handheld camera with integrated transmitter, power pack and antenna.


	Portable Link


	<2km
	16dBW
	6dBi
	17dBi
	Not always clear line of sight.
	<5GHz
	Handheld camera but with separate bodyworn transmitter, power pack and antenna.


	Mobile Link


	<10km
	26dBW
	3dBi
	13dBi
	Often obstructed and susceptible
to multipath impairment.

	<5GHz
	Mounted in helicopters, motorcycles, pedal cycles, cars, racing cars and boats.  One or both link terminals may be used when moving.


	Temporary Point-to-point
Link


	<80km
each hop
for links at
<10GHz
	40dBW
	13dBi
	17dBi
	Usually clear line of sight for OB, but often obstructed for ENG use.

	<10GHz for long hops.

Hop length at >10GHz limited by precipitation fading.
	Link terminals are mounted on tripods, temporary platforms, purpose built vehicles or hydraulic hoists.
Two-way links are often required.








[bookmark: _Toc356392995]Current authorisations in the bands 1900-1920 MHz / 2010-2025 MHz
ECO Report 003 [9] on the licensing of mobile bands in CEPT includes in the version from 22 October 2012 the following information (information update indicated in brackets):

1. [bookmark: _Hlk208115110]Austria (February 2012)
[bookmark: _Azerbaijan,_December_2005]

1900-1920 MHz and 2010-2025 MHz (unpaired frequency arrangement)
	Operator
	Frequency band licensed
	Technology in use (optional)
	Licence duration, tradability

	Hutchison 3G Austria GmbH
	
1915,1 – 1920,1 MHz
	
	Until Dec. 2020
tradeable

	A1 Telekom Austria AG
	
1900,1 – 1910,1 MHz
	
	Until Dec. 2020
tradeable

	T-Mobile Austria GmbH
	1910,1 – 1915,1 MHz
2019,9 – 2024,7 MHz
	
	Until Dec. 2020
tradeable



2. [bookmark: _Belgium,_March_2004][bookmark: _Bosnia_and_Herzegovina,_December_20]Belgium (January 2012)


1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Belgacom Mobile (Proximus)
	1914.9-1920.3 MHz
	
	15/03/2001-15/03/2021
Tradable

	Mobistar
	1909.9-1914.9 MHz
	
	15/03/2001-15/03/2021
Tradable

	KPN Group Belgium (Base)
	1899.9-1904.9 MHz
	
	15/03/2001-15/03/2021
Tradable




3. [bookmark: _Hlk206899535]Bosnia and Herzegovina (April 2010)


1900-1920 MHz/2010-2025 MHz (unpaired frequency arrangement)
	Operator
	Frequencies
	Technology in use
(optional)
	Licence duration, tradability

	Telekomunikacije RS
	1910 – 1915 MHz
	UTRA TDD
	01.04.2009. -31.03.2024,
non-tradable

	BH Telecom 
	1900 – 1905 MHz
	UTRA TDD
	01.04.2009. -31.03.2024,
non-tradable

	HT Mostar
	1905 – 1910 MHz
	UTRA TDD
	01.04.2009. -31.03.2024,
non-tradable




4. [bookmark: _Bulgaria,_December_2005]Bulgaria (February 2012)


1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement) 
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Mobiltel ЕAD
	2010-2015 MHz
	UTRA TDD
	25.04.2005 - 25.04.2025, transferable

	Cosmo Bulgaria Mobile EAD
	2020-2025 MHz
	UTRA TDD
	25.04.2005 - 25.04.2025, transferable

	Bulgarian Telecommunications Company AD
	2015-2020 MHz
	UTRA TDD
	25.04.2005 - 25.04.2025, transferable



5. [bookmark: _Hlk318275501]Croatia (January 2012)


1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	T-Mobile
	1900 - 1905 MHz
	TDD
	OCT 2004 – OCT 2024,
not tradable

	Tele 2
	1905 - 1910 MHz
	TDD
	DEC 2004 – DEC 2024,
not tradable

	VIPnet
	1910 - 1915 MHz
	TDD
	OCT 2004 – OCT 2024,
not tradable



6. [bookmark: _Hlk318275772][bookmark: _Czech_Republic,_December_2005]Cyprus (June 2010)

1900-1920 MHz and 2010-2025 MHz (unpaired frequency arrangement)

	Operator
	Frequency band licensed
	Technology in use (optional)
	Licence duration, tradability

	CYTA
	1900-1905 MHz
	UMTS
	September 2005-February 2024, non-tradable

	MTN
	1905-1910 MHz
	UMTS
	December 2004–December 2023, non-tradable



7. [bookmark: _Hlk206390038]Czech Republic  (January 2012)

1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequency band licensed, uplink
	Technology in use (optional)
	Licence duration, tradabilityxx)

	Telefonica O2
	1900.1-1905.1
	IMT/UMTS, TDD
	01. 01. 2022

	T-Mobile
	1910.1-1915.1
	IMT/UMTS, TDD
	22. 10. 2024

	Vodafone
	1905.1-1910.1
	IMT/UMTS, TDD
	23. 02. 2025


[bookmark: _Denmark,_March_2004]
8. Denmark (February 2012)
[bookmark: _Estonia,_January_2001]
1900-1920 MHz and 2010-2025 MHz (unpaired frequency arrangement)

	Operator
	Frequency band licensed
	Technology in use (optional)
	Licence duration, tradability

	TDC A/S 
	1900-1905 MHz
	TD SCDMA
	Oct 2001 – Oct 2021, tradable

	Telia Nättjanester Norden AB
	1905-1910 MHz
	TD SCDMA
	Oct 2001 – Oct 2021, tradable

	Telenor A/S
	1910-1915 MHz
	TD SCDMA
	Dec 2005 – Oct 2021, tradable

	HI3G Denmark ApS
	1915-1920 MHz
	TD SCDMA
	Oct 2001 – Oct 2021, tradable


[bookmark: _Hlk318275982]



9. Estonia (January 2012) 

1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	EMT AS
	1905.2-1910.0 MHz

	TDD
	08.10.2012 (the validity of licence shall be extended once a year)
Tradable

	Elisa Eesti AS
...
	1900.2-1905.0 MHz

	
TDD
	17.01.2013 (the validity of licence shall be extended once a year)Tradable

	Tele2 Eesti AS
	1910.2-1915.0 MHz
	TDD
	27.01.2013 (the validity of licence shall be extended once a year)Tradable

	ProGroup Holding OÜ
	1915.2-1920.0 MHz
	TDD
	30.01.2017
Tradable



10. [bookmark: _Hlk318276076]Finland (Jan 2012)

[bookmark: _France,_March_2004]
1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	TeliaSonera Finland Corp.
	1900.000 - 1904.800 MHz (Nationwide)
	UTRA TFF
	- 18.3.2019

	DNA Ltd.
	1905.000 - 1909.800 MHz
(Nationwide except Provence of Åland)
	UTRA TDD
	- 18.3.2019

	Elisa Corp.
	1910.000 - 1914.800 MHz 
(Provence of Åland)
1915.000 - 1919.800 MHz 
(Nationwide except Provence of Åland) 
	UTRA TDD
	- 18.3.2019

- 18.3.2019

	Ålands Telekommunikation Ab
	1915.000 - 1919.800 MHz 
(Provence of Åland)
	UTRA TDD
	- 18.3.2019


Note: in this table the term licence means a radio licence.

[bookmark: _Hlk318276136]
11. France (January 2012)


1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Bouygues Telecom
	1900.1 – 1905.1 MHz
	UMTS – TDD
(not deployed)
	12 December 2002 – 11 December 2022, SRU tradable

	Orange France
	1910.1 – 1915.1 MHz
	UMTS – TDD
(not deployed)
	21 August 2001 – 20 August 2021, 
SRU tradable

	Société Française du radiotéléphone
	1915.1 – 1920.1 MHz
	UMTS – TDD
(not deployed)
	21 August 2001 – 20 August 2021, 
SRU tradable



[bookmark: _Hlk263760665]
12. Georgia (June, 2010) 
1900-1920 MHz and 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequency band
	Technology in use (optional)
	Licence duration, tradability

	“Magticom” Ltd.

	1910.000-1915.000  MHz 
	UMTS-TDD
	November 2006 – November 2016
tradable 

	“Magticom” Ltd.

	1915.000-1920.000  MHz 
	UMTS-TDD 
	September 2005 – September 2015,
Tradable

	“Geocell” Ltd.
	2010.000-2015.000  MHz
	UMTS-TDD
	June 2006 – June 2016
tradable



13. [bookmark: _Germany,_March_2004]Germany (February 2012)

1900-1920 MHz and 2010-2025 MHz (unpaired frequency arrangement)
	Operator
	Frequency band licensed
	Technology in use (optional)
	Licence duration, tradability

	Telefónica Germany
	1900.1 – 1905.1 MHz
	
	31 December 2025

	E-Plus
	1905.1 – 1910.1 MHz
	
	31 December 2020

	Telekom Deutschland
	1910.1 – 1915.1 MHz
	
	31 December 2020

	Vodafone D2
	1915.1 – 1920.1 MHz
	
	31 December 2020

	Telefónica Germany
	2010.5 – 2024.7 MHz
	
	31 December 2025


[bookmark: _Greece,_January_2001]
14. Greece (January 2012) 

1900-1920 MHz and 2010-2025 MHz (unpaired frequency arrangement)
	Operator
	Frequency band licensed
	Technology in use (optional)
	License duration, 

	Cosmote
	1905.1 – 1910.1 MHz
	UMTS
	05/08/2021

	Wind
	1910.1 – 1915.1 MHz
	UMTS
	05/08/2021

	Vodafone
	1915.1 – 1920.1 MHz
	UMTS
	05/08/2021



15. [bookmark: _Hungary,_December_2005]Hungary (August 2012)

1900—1920 MHz / 2010—2025 MHz (unpaired frequency arrangement)
	Operator
	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Telenor
	1905—1910 MHz
	UTRA TDD
	31 12 2019
Extendable 7.5 years
Tradable with GSM1800 and UTRA FDD frequencies

	Vodafone
	1910—1915 MHz
	UTRA TDD
	31 12 2019 
Extendable 7.5 years
Tradable with UTRA FDD frequencies

	Magyar Telekom Nyrt.
	1915—1920 MHz
	UTRA TDD
	31 12 2019 
Extendable 7.5 years
Tradable with UTRA FDD frequencies


[bookmark: _Iceland,_December_2005][bookmark: _Hlk206390212]



16. Iceland (June 2010)


1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Nova ehf
	1900-1905 MHz
	TDD
	30.3.2007-30.3.2022


	Síminn hf
	1915-1920 MHz
	TDD
	30.3.2007-30.3.2022

	Og fjarskipti ehf
	1910-1915 MHz
	TDD
	3.4.2007-3.4.2022



17. [bookmark: _Ireland,_December_2005]Ireland (July 2012)
[bookmark: _Hlk208115385][bookmark: OLE_LINK2]1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Vodafone Ireland Limited
	1905 – 1910 MHz
	UTRA TDD
	October 2002 – October 2022
Not tradeable

	Telefónica O2 Communications (Ireland) Limited
	1910 – 1915 MHx
	UTRA TDD

	October 2002 – October 2022
Not tradeable


[bookmark: _Hlk318278442]
18. Italy (March 2012)
[bookmark: _Latvia,_September_2002]
1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequency band licensed
	Technology in use (optional)
	Licence duration, tradability

	H3G
	1900 – 1905 MHz
	UMTS TDD
	31 december 2021

	VODAFONE
	1905 – 1910 MHz
	UMTS TDD
	31 december 2021

	TELECOM ITALIA
	1910 – 1915 MHz
	UMTS TDD
	31 december 2021

	WIND
	1915 – 1920 MHz
	UMTS TDD
	31 december 2021


[bookmark: _Hlk318278509]
19. Latvia (March 2012)

1900-1920 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Bite Latvija
	1900 – 1905 MHz
	UMTS/IMT-2000/ TDD
	June, 2020. Not tradable

	Tele2
	1905 – 1910 MHz
	UMTS/IMT-2000/ TDD
	December, 2017. Not tradable

	Latvijas Mobilais Telefons (LMT)
	1915 – 1920 MHz
	UMTS/IMT-2000/ TDD
	December, 2017. Not tradable
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20. [bookmark: _Liechtenstein,_September_2002][bookmark: _Lithuania,_December_2005]Liechtenstein (September 2012)

1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator
	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Orange (Liechtenstein) AG
	1905 - 1910 MHz
	UMTS TDD
	31.12.2016
Not tradable

	mobilkom liechtenstein AG
	1900 - 1905 MHz
	UMTS TDD
	Not limited
Not tradable

	Swisscom (Schweiz) AG
	1915 - 1920 MHz
	UMTS TDD
	Not limited
Not tradable



21. [bookmark: _Hlk286228156]Lithuania (January 2011)

1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	
1900-1920 MHz / 2010-2025 MHz radio frequency bands are reserved. Permits are not issued.




22. [bookmark: _Luxembourg,_December_2005][bookmark: _Hlk206390269]Luxembourg (January 2012)


1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Entreprise des P&T
	1899.9-1904.9 MHz
	UMTS
	2017, not tradable

	Orange SA
	1904.9-1909.9 MHz
	UMTS
	2018, not tradable

	TANGO SA
	1909.9-1914.9 MHz
	UMTS
	2017, not tradable



23. [bookmark: _Hlk208115802]Former Yugoslav Republic of Macedonia (January 2012)


1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	T-Mobile
	1910 – 1915 MHz
	UTRA TDD
	17.12.2008 – 17.12.2018 tradable



[bookmark: _Malta,_December_2005][bookmark: _Norway,_May_2001]

24. Malta (April 2011)

1900-1920 MHz / 2010-2025 MHz (paired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Vodafone Malta Ltd.
	1909.9 – 1914.9 MHz
	UTRA TDD
	Aug. 05 – Aug. 20,
not tradable

	Mobisle Communications Ltd.
	1914.9 – 1919.9 MHz
	UTRA TDD
	Aug. 05 – Aug. 20,
not tradable

	Melita Mobile Ltd.
	1904.9 – 1909.9 MHz
	UTRA TDD
	Aug. 07 – Aug. 22,
not tradable



25. [bookmark: _Moldova,_April_2007]Moldova (February 2011)


1900-1920 MHz and 2010-2025 MHz (unpaired frequency arrangement)

	Operator
	Frequency band licensed
	Technology in use (optional)
	Licence duration, tradability

	Orange Moldova
	1899.9 – 1904.9  MHz 
	UMTS TDD
	August-2008 – August-2023,
non-tradable 

	Moldcell
	1914.9 – 1919.9  MHz 
	UMTS TDD
	August-2008 – August-2023,
non-tradable 

	Moldtelecom
	1904.9 – 1909.9  MHz 
	UMTS TDD
	December-2008 – December-2023,
non-tradable 




26. [bookmark: _Hlk203800103]Montenegro (March 2010)

1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Operator 1
(Promonte GSM)
	1905 – 1910 MHz
	UTRA TDD
	13.04.2007. – 13.04.2022.
/ tradable if approved by the NRA

	Operator 2
(T-Mobile Crna Gora)
	1910 – 1915 MHz
	UTRA TDD
	11.04.2007. – 11.04.2022.
/ tradable if approved by the NRA

	Operator 3
(MTEL)
	1915 – 1920 MHz
	UTRA TDD
	21.04.2007. – 21.04.2022.
/ tradable if approved by the NRA





27. [bookmark: _Hlk245700122]The Netherlands (March 2012)

1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	KPN
	1909.9 - 1914.9 MHz
	
	Until Dec. 2016, tradable

	T-mobile
	1904.9 - 1909.9 MHz
2019.7 - 2024.7 MHz
	
	Until Dec. 2016, tradable

	Vodafone
	1914.9 - 1920.3 MHz
	
	Until Dec. 2016, tradable]


[bookmark: _Hlk203287926]
28. Norway (March 2012)

1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator
	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Mobile Norway AS
	1900 – 1905
	UMTS TDD
	01-01-08 till 01-01-2020, tradable

	Telenor ASA
	1905 – 1910
	UMTS TDD
	19-01-01 till 01-12-2012, tradable

	vacant
	1910-1915
	UMTS TDD
	Awaiting applications

	TeliaSonera Norge AS
	1915 – 1920
	UMTS TDD
	19-01-01 till 01-12-2012, tradable

	Inquam Broadband GmbH
	2010 – 2025
	Flexible
	21-12-07 till 31-12-2022, tradable



29. [bookmark: _Hlk318284952]Poland (June 2008)

1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator
	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	POLKOMTEL S.A.
	1905.1 – 1910.1 MHz
	UTRA TDD
	20.12.2000 – 01.01.2023
tradable

	Polska Telefonia Cyfrowa Sp. z o.o.
	1910.1 – 1915.1 MHz
	UTRA TDD
	20.12.2000 – 01.01.2023
tradable 

	Polska Telefonia Komórkowa ”Centertel” Sp. z o.o.
	1915.1 – 1920.1 MHz
	UTRA TDD
	20.12.2000 – 01.01.2023
tradable]

	P4 Sp. z o.o.
	1900.1 – 1905.1 MHz
	UTRA TDD
	Date 1 – 31.12.2023
tradable


30. [bookmark: _Portugal,_December_2005]
Portugal (October 2012)

1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability[footnoteRef:7]* [7: * The rights of use of spectrum set out in the NTFA (National Table of Frequency Allocations) are transferable in accordance with the Law of Electronic Communications (http://www.anacom.pt/render.jsp?categoryId=97279#horizontalMenuArea) - See article nº 34 of Law no. 51/2011, of 13 September
] 


	Not assigned
	1900.1 – 1910.1 MHz
	------------
	--------

	TMN




	1910.1-1915.1 MHz
(5 MHz)
	 UMTS TDD and other systems that respect the technical conditions that may be established in the scope of implementation of Decision
676/2002/CE
	11/01/2001 - 11/01/2016
(5 MHz)

	Vodafone
	1915.1-1920.1 MHz
(5 MHz)
	
	11/01/2001 - 11/01/2016
(5 MHz)

	Not assigned
	2010 – 2025 MHz
	---------
	--------


[bookmark: _Romania,_January_2001][bookmark: _Hlk318285071]
31. Romania (June 2007)

IMT-2000/UMTS 2GHz Bands

Updated June 2007

	
Operator
	
License start
	License expiry
(or duration)

	
Frequencies
	
Comments

	
Vodafone Romania
	
March 2005
	
March 2020
	FDD: 1964.9-1979.7 / 2154.9-2169.7 MHz
TDD: 1909.9-1914.9 MHz

	

	
Orange Romania
	
March 2005
	
March 2020
	FDD: 1950.1-1964.9 / 2140.1-2154.9 MHz
TDD: 1904.9-1909.9 MHz

	

	Telemobil
	January 2007
	January 2022
	FDD: 1935.3-1950.1 / 2125.3-2140.1 MHz
TDD: 1899.9-1904.9 MHz

	

	RCS&RDS
	January 2007
	January 2022
	FDD: 1920.3-1935.3 / 2110.3-2125.3 MHz
TDD: 1914.9-1919.9 MHz

	


[bookmark: _Russian_Federation,_September_2002][bookmark: _Hlk208115946]


32. Russian Federation (September 2010)

1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	OJSC «Megafon»
	2010-2015 MHz
	UTRA TDD
	2017

	OJSC «Mobile TeleSystems»
	2015-2020 MHz
	UTRA TDD
	2017

	OJSC «VimpelCom»
	2020-2025 MHz
	UTRA TDD
	2017



33. [bookmark: _Slovak_Republic,_updated_2004][bookmark: _Hlk258826026]Serbia (March 2010) 
1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator
	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	TELEKOM SRBIJA
	1905 - 1910 MHz
	UTRA TDD
	28.07.2006. – 28.07.2016., non-tradable

	TELENOR
	1900 - 1905 MHz
	UTRA TDD
	31.08.2006. – 31.08.2016., non-tradable

	VIP MOBILE
	1910 - 1915 MHz
	UTRA TDD
	10.11.2006. – 10.11.2016., non-tradable



34. [bookmark: _Slovak_Republic,_March_2004][bookmark: _Slovenia,_January_2001]Slovak Republic (April 2012)
[bookmark: _Hlk208116060]1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Orange Slovensko, a.s.
	1900 – 1905 MHz
	TDD
	19.07.2002 – 31.08.2026, Tradable

	Slovak Telekom, a.s
	1905 – 1910 MHz
	TDD
	16.07.2002 – 31.08.2026, Tradable

	Telefónica  Slovakia, s.r.o.
	1910 - 1915 MHz
	TDD
	07.09.2006 – 07.09.2026 , Tradable


Note: This band is currently not in use.

35. [bookmark: _Hlk318285330]Slovenia (January 2012)
1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	MOBITEL
	1900 – 1905 MHz
	UMTS / TDD
	06.09.2004 – 27.11.2016

	T-2
	1910 – 1915 MHz
	UMTS / TDD
	21.09.2006 – 21.09.2021

	SI.MOBIL
	1915 – 1920 MHz
	UMTS / TDD
	21.09.2006 – 21.09.2021



36. [bookmark: _Spain,_December_2005]Spain (February 2012)

1900-1920 MHz  (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Orange
	1900.1-1905.1 
	UMTS TDD
	Apr-’00 / apr-’20
tradable

	Vodafone
	1905.1-1910.1 
	UMTS TDD
	Apr-’00 / apr-’20
tradable

	Telefónica
	1910.1 – 1915.1
	UMTS TDD 
	Apr-’00 / apr-’20
tradable

	Xfera (Yoigo)
	1915.1-1920.1
	UMTS TDD 
	Apr-’00 / apr-’20
tradable


[bookmark: _Sweden,_December_2005][bookmark: _Switzerland,_March_2004]
37. Sweden (February 2012)


1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Svenska UMTS Licens AB (Tele2+TeliaSonera)
	1905.0 -1910.0 MHz
	Not deployed
	16.12.2000 – 31.12.2025
tradable

	HI3G Access AB
	  1910.0 – 1915.0 MHz
	Not deployed
	16.12.2000 – 31.12.2025
tradable

	Telenor Sverige AB
	1915.0 – 1920.0 MHz
	Not deployed
	16.12.2000 – 31.12.2025
tradable



38. [bookmark: _Hlk206390471]Switzerland (July 2012)
[bookmark: _The_Netherlands,_December_2005]
1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Orange Networks SA
	1905.5 – 1910.5 MHz
	[UTRA TDD]
	JAN 01 – DEC 16
Not Tradable

	Sunrise Communications AG
	1910.5 – 1915.5 MHz
	[UTRA TDD]
	JAN 01 – DEC 16
Not Tradable

	Swisscom (Schweiz) AG
	1915.5 – 1920.5 MHz
	[UTRA TDD]
	JAN 01 – DEC 16
Not Tradable

	Not assigned
	1900.5 – 1905.5 MHz
2010.0 – 2025.0 MHz
	
	





39. [bookmark: _Turkey,_March_2004]Turkey (January 2010)


1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator
	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	VODAFONE
	2010-2015 MHz
	IMT/UMTS
	30 April 2009-30 April 2029
Not tradable



[bookmark: _Ukraine,_January_2001]
40. Ukraine (March 2010)



1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional)
	Licence duration, tradability

	Ukrtelecom
	2015-2020 MHz
	IMT-2000
CDMA
UMTS/WCDMA
	Dec 2005 – Dec 2020



41. [bookmark: _United_Kingdom,_March_2004]United Kingdom (January 2012)


1900-1920 MHz / 2010-2025 MHz (unpaired frequency arrangement)
	Operator

	Frequencies
	Technology in use (optional) 
	Licence duration, tradability

	Telefónica UK Ltd
	1909.9 – 1914.9 MHz
	UTRA TDD
	1/4/2000 – 31/12/2021 Not tradable

	Everything Everywhere  Limited
	1899.9 – 1904.9 MHz
	UTRA TDD
	1/4/2000 – 31/12/2021 Not tradable

	Everything Everywhere  Limited
	1904.9-1909.9 MHz
	UTRA TDD
	1/4/2000 – 31/12/2021 Not tradable

	Hutchison 3G UK Ltd.
	1914.9 - 1920.0 MHz
	UTRA TDD
	1/4/2000 – 31/12/2021 Not tradable
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