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1 Background 
Within the UMTS/LTE 3500 Work Item, studies have been ongoing of frequency arrangements world wide and the arrangement for four European countries is reported in [2]. This paper looks at the arrangement in ten additional European countries in 3400-3600 MHz and makes a proposal for a baseline FDD arrangement in this band.
2 Survey of band arrangement in Europe
At the recent ECC PT1 meeting, a report was put together based on an “ERO questionnaire on the use of 3400-3600 MHz and 3600 - 3800 MHz bands” [1]. It is based on the replies from 32 European countries, including the four countries presently documented in the WI Technical Report [2]. The detail of information reported differs from country to country, but for 14 countries there is detailed information of existing band arrangements, channelization and duplex in the band 3400-3600 MHz. That information is summarized below in Table 1.
Table 1 Summary of the survey in [2] for 15 European countries.

	Country
	Uplink 

frequency range [MHz]
	Downlink 

Frequency range [MHz]
	Duplex arrangement
	Duplex separation for FDD
	Block sizes [MHz]

	Austria
	3410
	3494
	3510
	3594
	FDD, TDD
	100 MHz
	21, 28, 35, 42

	Belgium
	3450
	3500
	3550
	3600
	FDD, TDD
	100 MHz
	25

	Bosnia & Herzegovina
	3410
	3494
	3510
	3594
	FDD
	100 MHz
	21

	Czech Republic
	3410
	3480
	3510
	3580
	FDD, TDD
	100 MHz
	3.5 (raster)

	France
	3432.5
	3495
	3532.5
	3595
	FDD, TDD
	100 MHz
	15

	Germany
	3410
	3494
	3510
	3594
	FDD, TDD
	100 MHz
	21

	Hungary
	3410
	3494
	3510
	3594
	FDD, TDD
	100 MHz
	14

	Italy
	3425
	3500
	3525
	3600
	FDD, TDD
	100 MHz
	21

	Macedonia (FYROM)
	3410
	3494
	3510
	3594
	FDD, TDD
	100 MHz
	31.5, 14

	Norway
	3413.5
	3500
	3513.5
	3600
	FDD, TDD
	100 MHz
	3.5 (raster)

	Portugal
	3410
	3438
	3510
	3538
	FDD, TDD
	100 MHz
	28

	Russian Federation
	3400
	3450
	3500
	3550
	FDD, TDD
	100 MHz
	

	Sweden
	3410
	3494
	3510
	3594
	FDD, TDD
	100 MHz
	28

	Switzerland
	3410
	3497.5
	3510
	3597.5
	FDD, TDD
	100 MHz
	17.5, 21, 28


Several observations can be made when analyzing the survey results summarized above:

· Blocks with FDD arrangements are possible in all listed countries and TDD arrangements in all but one.

· For FDD arrangements, the duplex separation is consistently 100 MHz.

· Block sizes are large, in general ≥14 MHz.

· While there are some variations in the frequency ranges, only one country has frequency blocks below 3410 MHz. For many countries, the frequency range 3400-3410MHz is designated as a “guard band”.

· Most countries have frequency ranges ending at 3494 (and 3594) MHz. While some countries have the whole range from 3410 to 3600 MHz designated, their block arrangement do not utilize the upper 6 MHz of the uplink and downlink ranges.
Several countries reference give reference to ERC Recommendation 14-03E Annex B [3], where harmonised 100 MHz arrangements for these bands are given. The arrangements in [3] are for channel spacing of 1.75, 3.5, 7 and 14 MHz, but can easily be extended to multiples of those numbers, such as 21, 28, 35 and 42 MHz. The recommendation [3] also gives channel raster for the arrangements. For any channel spacing ≥7 MHz, the edge of the uppermost channel will be at 3494 MHz. This is also reflected in the frequency ranges for the arrangements in Table 1.
3 Proposed baseline FDD pairing

The conclusion from the ERO survey is that an FDD arrangement where 3410-3494 MHz is paired with 3510-3594 MHz covers a very large part of the existing band arrangements in Europe. It is proposed that this is taken as the baseline FDD pairing to use for further work on the band 3400-4600 MHz, as shown in Figure 1.
TDD arrangements should be studied for the whole frequency range 3410-3600 MHz.

The band arrangement for 3600-3800 MHz is for further study.
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Figure 1 Proposed baselne band arrangement for 3400-3600 MHz.
4 Way forward
A baseline frequency arrangement for FDD in the 3400-3600 MHz band is proposed above. It is expected that the UE and BS RF requirements will follow the same structure and levels as for other bands for UTRA and E-UTRA.

RAN4 participants are encouraged to study this arrangement and provide feedback and analysis regarding both UTRA and E-UTRA operation in the proposed arrangement regarding

· Implementation issues for UE and BS with the arrangement, concerning e.g. relation between duplex band gap and UE Rx sensitivity and fulfillment of blocking and emission requirements.

· Possibilities of keeping the band as a single Band designation and possible need for sub-bands.

· Further information on the applicability of the arrangement with respect to regional and local regulation
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