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Background and discussion
Within the UMTS/LTE 3500 Work Item, studies have been ongoing of frequency arrangements world wide. The detailed arrangement for four European countries is reported in the TR [1] and for twelve more countries in the contributions in [2] and [3], based on a recent ERO study [4]. This contribution summarizes all these arrangement in a Text Proposal for the TR and draws conclusions for the European arrangements.

Based on the frequency arrangements documented, a proposal for a baseline 2x90 MHz FDD arrangement is made for the band 3400-3600 MHz.
A TDD arrangement should be defined for the whole frequency range 3410-3600 MHz.

Way forward
RAN4 participants are encouraged to study the performance impact and implementation considerations and of the 2x90 MHz duplex arrangement further. The continued work on UMTS/LTE (FDD) for 3400-3600 MHz will be based in this arrangement.
Proposal

It is proposed that the attached text proposal is approved for inclusion in the UMTS/LTE 3500MHz Technical Report [1].
References

[1]
3GPP TR ab.cde V0.1.0 (2008-05), Technical Report, “3rd Generation Partnership Project; Technical Specification Group Radio Access Networks; UMTS-LTE 3500 MHz Work Item Technical Report (Release 8)”, Tdoc R4-081212.

[2]
R4-082954, "Proposed baseline FDD pairing for UTRA and LTE in 3400-3600 MHz" (Ericsson).

[3]
R4-090344, "Baseline FDD pairing for UTRA and LTE in 3400-3600 MHz" (UK Broadband).

[4]
ECC PT1(08)102R2 (Annex 11), “Draft minutes (26 September 2008)”, 30th ECC PT1 meeting,  Paris, 16 -18 September 2008.

TEXT PROPOSAL:

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
RP-071012, “New Work Item Proposal: UMTS/LTE 3500”, TSG-RAN #38, Cancun, Mexico, 27-30 November, 2007.
[3]
RP-080133, “Regional 3500 MHz band arrangements and use”, Rapporteur UMTS/LTE 3500 (Ericsson), TSG-RAN meeting #39.
[4]
R4-080136, "3500 MHz band status in Europe" (Ericsson).

[5]
R4-080214, "Information on the future usage of the band, 3.4-4.2GHz in Japan" (ARIB).

[6]
Off-line input during RAN4#46 from NII Holdings (3GPP Guest Member). 

[7]
“ECC Decision of 30 March 2007 on availability of frequency bands between 3400-3800 MHz for the harmonised implementation of Broadband Wireless Access systems (BWA)”, ECC/DEC/(07)02.

[8]
“Guidelines for Accommodation and Assignment of Multipoint Fixed Wireless Systems in Frequency Bands 3.4-3.6 GHz and 3.6-3.8 GHz”, ECC Recommendation (04)05.

[9]
“Draft Report from CEPT to the European Commission in response to the Mandate to develop least restrictive technical conditions for frequency bands addressed in the context of WAPECS”, CEPT Report 019 (under consultation).

[10]
“Report from CEPT to the European Commission in response to the Mandate to identify the conditions relating to the provision of harmonised radio frequency bands in the European Union for Broadband Wireless Access applications”, CEPT Report 015, 12 June 2007.

[11]
R4-071342, "LTE at 3.5 GHz", Source: TeliaSonera.

[12]
“Auction Terms And Conditions to Grant Concessions for the Use, Exploitation and Profit from Frequency Bands in the Radio Electric Spectrum for The Provision of Fixed or Mobile Wireless Access Service “, Federal Telecommunications Commission of Mexico, Sept. 3, 1997, http://www.cft.gob.mx/cofetel/cft2/public_html/html/ina_bases_ing.html
[13]
R4-081114, "Examples of regional bands for 3.5GHz" (Motorola).
[14]
Office of Communications (www.ofcom.org.uk).

[15]
BWA - Broadband Wireless Access - Präsidentenkammerentscheidung, Bundesnetzagentur für Elektrizität, Gas, Telekommunikation, Post und Eisenbahnen (http://bwa-versteigerung.bundesnetzagentur.de/images/Praesidentenkammerentscheidung.pdf) (in German).

[16]
“Utilisation des bandes BLR “, Autorité de Régulation des Communications électroniques et des Postes (http://www.arcep.fr/fileadmin/reprise/dossiers/blr/wimax/frqc-blr-wimax.pdf) (in French).

[17]
“Übersicht spectrum 3500 MHz”, Rundfunk und Telekom Regulierungs-GmbH (RTR-GmbH) (http://www.rtr.at/en/tk/Spektrum3500MHz) (in German).

[18]
Title 47 of the Code of Federal Regulations (CFR), Part 90, Federal Communications Commission (FCC),(http://www.access.gpo.gov/nara/cfr/waisidx_07/47cfr90_07.html).
[19]
ECC PT1(08)102R2 (Annex 11), “Draft minutes (26 September 2008)”, 30th ECC PT1 meeting,  Paris, 16 -18 September 2008.

[20]
CEPT/ERC/Recommendation 14-03e, “Harmonised Radio Frequency Channel Arrangements and Block Allocations for Low and Medium Capacity Systems in The Band 3400 MHz to 3600 MHz”, Podebrady 1997.
5.1.8
Summary 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” [19]. It is based on the replies from 32 European countries, including the four countries presently documented in the present document. The detail of information reported differs from country to country, but for at least sixteen 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 5.1.8-1 and also illustrated in Figure 5.1.8-1.
Table 5.1.8-1 Summary of the survey in [19] for 16 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

	Ireland
	3410
	3500
	3510
	3600
	FDD, TDD
	100 MHz
	11, 25, 35

	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

	United Kingdom
	3480
	3500
	3580
	3600
	FDD
	100 MHz
	20


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 two.

-
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 a few have the whole range up to 3600 MHz designated.

Several countries reference give reference to ERC Recommendation 14-03E Annex B [20], where harmonised 100 MHz arrangements for these bands are given. The arrangements in [20] 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 [20] 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 these countries in Table 5.8.1-1.

The conclusion from the ERO survey is that an FDD arrangement where 3410-3500 MHz is paired with 3510-3600 MHz covers a substantial part of the existing band arrangements in Europe. 
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Figure 5.1.8-1 Illustration of the band arrangements in 16 European countries (from [19]).
5.5
Conclusion on frequency band arrangements

5.5.1
Summary of regional band plans
The frequency band arrangements were studied and reported above for the following regions:

· Europe: The harmonised conditions determined by ECC and in the EU decision for BWA use in the bands are summarized in subclause 5.1. In addition, the local band plans applied in UK, Germany, France and Austria for the band 3.4-3.6 GHz is documented.

· Japan: The present use of the band 3.4-4.2 GHz is reported in subclause 5.2. The band will be made available for terrestrial mobile services such as IMT, but there is currently no band plan.

· Latin America: The situation in Mexico, Peru and Argentina is documented in subclause 5.3. Many of the bands are used for BWA services.

· North America: The situation in US and Canada is documented in subclause 5.4. While Canada has band plans for FWA in 150 MHz of spectrum, only 50 MHz is available for terrestrial mobile services in the US.

Some observations can be made of the studies above. Looking first at Europe, it can be noted that all countries studied except UK have paired band plans in use today that are aligned with the ECC decision [7] and the band plans given in the ECC recommendation [8]. The ECC plan is based on pairing of the bands 3.4-3.6 GHz and 3.6-3.8 GHz as shown in Figure 5.5-1, with use of the spectrum for either FDD or TDD. For FDD, the uplink-downlink duplex frequency separation is 100 MHz. There is no given duplex band gap for the FDD arrangement in this proposal. There is a need to find solution for this further during the work by e.g. half-duplex operation or flexible arrangements on national basis.
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Figure 5.5.1-1FDD and TDD band plan in 3.4-3.6 GHz and 3.6-3.8 GHz.

For Latin America, it can be noted that the plans for Mexico and Peru are very similar to the European allocations. They have a 100 MHz uplink-downlink separation and fit within the plan in Figure 5.5-1. Some blocks in Argentina also have 100 MHz uplink-downlink spacing, while others have 50 MHz.

The North American plans differ from the European and Latin American, especially for the US. Still, there is a possibility in Canada for 2x50 MHz of paired spectrum or up to 150 MHz of unpaired spectrum, all aligned with the plan in Figure 5.5-1.
5.5.2
Band plan working assumption

The studies performed above shows that the band plan in Figure 5.5.1-1 has good support throughout Europe and also in some other parts of the world where a band plan compatible with the arrangement in Figure 5.1.3-1 and/or Figure 5.1.3-2 is assumed. The plan calls for the bands to be paired with 100 MHz uplink-downlink duplex frequency separation of 100 MHz. Alternatively, any of the bands can be used as unpaired.

A framework frequency arrangement based on the studies would then be as follows (see also Figure 5.5-1):

3.4-3-6 GHz band:

· FDD Uplink 

3400-3500 MHz

· FDD Downlink 

3500-3600 MHz

· or TDD Unpaired
3400-3600 MHz

3.6-3-8 GHz band:

· FDD Uplink 

3600-3700 MHz

· FDD Downlink

3700-3800 MHz

· or TDD Unpaired
3600-3800 MHz

Continued studies of deployment aspects and specific RF and signaling requirements would use this framework frequency arrangement above as a working assumption.

The framework frequency arrangement as described above is to be applied for the UMTS/LTE 3500 work.

5.5.3
Baseline FDD pairing in 3400-3600 GHz

The conclusion from the ERO survey documented in subclause 5.1.8 is that an FDD arrangement where 3410-3500 MHz is paired with 3510-3600 MHz covers a substantial part of the existing band arrangements in Europe. This is taken as the baseline FDD pairing to use for further work on the band 3400-4600 MHz, as shown in Figure 5.5.3-1.

From an implementation point of view, it will be difficult to implement a complete 2x90 MHz arrangement with a single duplexer in a UE. A more reasonable single duplexer band arrangement may be on the order of 2x70 MHz, but such an arrangement would cover a much smaller portion of the existing band arrangements (see Figure 5.1.8-1).

NOTE: 
The performance impact and implementation considerations and of a 2x90 MHz duplex arrangement will need further study.
A TDD arrangement should be studied for the whole frequency range 3410-3600 MHz.
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Figure 5.5.3-1 Baseline FDD pairing arrangement for 3400-3600 MHz.
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