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1 Introduction

European Commission and CEPT ECC have started to review the current and future use of the bands 1900-1920 MHz (3GPP band 33) and 2010-2025 MHz (3GPP band 34). These bands have been reserved and licensed in some countries for UMTS/IMT but have remained mostly unused. Now both the Commission and CEPT WGFM have started to seek possible other (non-IMT) usage, as the indications of UMTS/IMT industry interest has been quite limited.
Nokia and Nokia Siemens Networks (NSN) support to keep these bands for IMT. An advantage of these bands is that they are harmonized and available in many countries in Europe and also globally. On the  other hand, these bands face some limitations: 

· the amount of spectrum of 35MHz does to correspond to state-of-the-art requirements for broad channels for broadband mobile usage in a multi-operator environment

· There are TX-power limitations in case of TDD and FDD downlink operation due to the necessary protection of adjacent FDD uplink operation

· Also, the existing licensing situation needs to be taken into account. 
Nokia and NSN, however, are of the view, that possible legal and technical obstacles can be solved, if (at least) Europe-wide consensus on preferred usage could be achieved. Some technically feasible usages are considered below as examples to trigger discussion on the most suitable use of these bands.
2 Background

The bands 1900-1920 MHz (3GPP band 33) and 2010-2025 MHz (3GPP band 34) have been reserved for UMTS since 1999. Band 1900-1920 MHz is licensed in many countries in 5 MHz blocks per operator. Band 2010-2025 MHz was originally reserved for licence-exempt use for self-provided applications but this reservation was removed, when the ECC decision was reviewed in 2006. Originally, it was expected that for capacity provision, operators would need TDD spectrum in addition to FDD spectrum. It is true that the original UMTS/IMT start-up spectrum (“core” band) cannot handle all traffic but the spectrum situation did develop in a way that more FDD spectrum were made available in time for additional capacity needs. This led to the situation that industry has concentrated to develop more and more FDD variants and the development TDD-equipment has been delayed. Operators have been busy in implementing IMT in new FDD bands.
There have been a number of trials and ideas regarding the TDD bands use but no major deployments have emerged yet. 
3 Possible future use

The requirement to protect the existing FDD use in the band 1920-1980 MHz / 2110-2170 MHz needs to be kept although it limits the use of band 1900-1920 MHz to relative lower power applications in the case of TDD and FDD DL. The existing regulatory framework (based on ERC Report 65) and the protection of MSS in the band 1980-2010 MHz sets some limits to the use of band 2010-2025 MHz. Taking these into account, the bands should be used either for FDD uplink or relatively (meaning that the power levels should be further studied) low power applications in the case of TDD or FDD downlink.
With the emergence of LTE (which truly contains both FDD and TDD modes), there are now plenty of ideas of the IMT use under development including applications from D2D (device-to-device) and M2M (machine-to-machine) communication to low power, local area connectivity where also the unpaired frequency bands are considered as potential solutions:

· Low power use, 5 MHz channels

This use respects the current licensing framework and is consistent with the 3GPP specifications. The challenge is to get sufficient market demand for this band to ensure that UEs will support the bands 33 & 34. The bands could then be used as normal operator bands but there could also be a possibility to assign (part of) the band for e.g. femto cells to facilitate the improvement of indoor coverage and capacity. 

LTE rel-10 technology has the target of peak spectral efficiency of 30bps/Hz in downlink and 15bps/Hz in uplink, then the 5MHz bandwidth of a single home base station within a single house can provide in theory up to 150Mbps data rate on downlink.

· Low power, wideband use

One option could be to use the band 1900-1920 Mhz as one 20 MHz LTE channel and the band 2010-2015 MHz as one 15 MHz channel. Wideband use is not facilitated by the current license framework and the licensing conditions would need to be reviewed. This type of use could, however, offer e.g. offloading possibilities in hot spots.

It is observed that data usage occurs mainly indoors, e.g. 55% in the home and 26% in the office, and the indoor data usage is still growing (source: Informa). It may be desired to selectively offload traffic from cellular to local, to provide faster data connections and preserve the cellular network capacity for high priority applications and mobile users. Addressing in-building wireless data can be critical to operator profitability. 
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· Device to device connectivity

3GPP has a new study item (SI) of proximity-based services. This SI will study use cases and identify potential requirements for an operator network controlled discovery and communications between devices that are in proximity, under continuous network control, and are under 3GPP network coverage, for commercial/social use, network offloading and Public Safety. Even though in this SI the possible frequency bands are not considered, the 2GHz unpaired bands might be suitable spectrum for future “proximity-communications” by LTE TDD.
Alternatively a FDD uplink use of this band could be considered. This option might overcome the low power restriction in particular for 1900-1920MHz band. External pairing with e.g. part of the 2.6GHz could be an option in some countries but is not applicable in countries where  2570-2620 MHz is planned to be licenced or already licensed and implemented for TDD networks. Pairing 1900-1920 MHz with 2010-2025MHz would – apart of implications with some license owners – have also technical implications, as it requires appropriate protection of adjacent band operations and also, as it creates a further band variant with a new duplex distance that impacts in particular terminal implementations. A shift of downlink from 2010-2025MHz to 2095-2110MHz would prevent this problem. 
4 Conclusion

Nokia and NSN support to keep the bands 1900-1920 MHz and 2010-2025 MHz for IMT use. The various new use cases and different aspects described in this document should be taken into account when the future of these bands is discussed within CEPT. Nokia and NSN believe that the common industry agreement is the key issue in the future use of the bands 1900-1920 MHz and 2010-2025 MHz and the focus should be in activities supporting to develop this agreement. 
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