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1. Introduction
A Work Item on UMTS/LTE 3500 MHz is ongoing in 3GPP, based on the ITU WRC-07 identification of the band 3400 – 3600 MHz to IMT and the CEPT/ECC decision ECC/DEC/(07)02 [1]. The objective of the work item is to study the current band plans in the frequency bands 3.4-3.6 GHz and 3.6-3.8 GHz, where they exist, with respect to feasibility for WCDMA (UTRA) as well as LTE (E-UTRA). For these current band plans, suitable band arrangements, which are adopted by regulators, shall be identified for the purpose of developing specifications, without excluding other future arrangements.

3GPP TSG RAN4 is providing this LS for information to ECC PT1, in order to inform about the status of the ongoing work on UMTS/LTE 3500 MHz in 3GPP.

2. Presentation of the Work Item status
In the first phase of the work item, the status of the bands in different parts of the world was studied and documented. Special focus has been on the status in Europe, where input is available in the form of a spectrum decision for BWA usage [1] and several reports [2][3][4]. The specific frequency arrangements in several European countries were studied and the summary of BWA frequency arrangements produced by ECC PT1 in [5] was also taken into account.
Based on the studies, a framework frequency arrangement has been agreed for the whole frequency range of 3.4-3.8 GHz in 3GPP. More detailed baseline frequency arrangements for both FDD and TDD are also agreed and development of specific RF requirements for those arrangements is initiated in 3GPP.

3. Summary of agreed frequency arrangements for BWA/FWA usage
The conclusion of the frequency arrangement study in 3GPP is that the arrangement in Figure 1 below covers essentially all European band plans for BWA, where existing plans have paired blocks, but allow for use of both FDD and TDD. For paired use with an FDD duplex arrangement, the duplex frequency separation is 100 MHz. The arrangement is aligned with the ECC decision [1] and the ECC recommendation [2] and also with the band plans in Latin America and partly with the band plan in Canada.
The arrangement in Figure 1 is therefore taken as a framework frequency arrangement. It is noted that it does not define any explicit “duplex band gap” for FDD operation. It is also noted that the European BWA regulation is flexible, allowing for both FDD and TDD in the band. For both these reasons, the interference situation will be more complex than in frequency arrangements that are defined as pure FDD or TDD. Therefore 3GPP has a starting point that for IMT usage, where pure FDD or TDD band plans would be preferred.
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Figure 1: Framework frequency arrangement in 3.4-3.6 GHz and 3.6-3.8 GHz.

The continuing work in 3GPP is based on the framework arrangement above, and specific operating bands
 are defined within the arrangement. Presently three operating bands for E-UTRA are defined in 3GPP:
· A paired arrangement for FDD, where 3410-3500 MHz is paired with 3510-3600 MHz.

· An unpaired arrangement for TDD in 3400-3600 MHz.

· An unpaired arrangement for TDD in 3600-3800 MHz.

The paired arrangement agreed in 3GPP is illustrated in Figure 2. The conclusion drawn from the ERO survey [5] is that a 2x90 MHz FDD arrangement, where 3410-3500 MHz is paired with 3510-3600 MHz, covers a substantial part of the existing BWA band plans in Europe. It is however noted in 3GPP that defining a full arrangement of 2x100 MHz would accommodate plans in additional countries in Europe and also be suited for Latin America. This possibility will be studied further.
From an implementation point of view, it will not be possible to implement a complete 2x90 MHz arrangement with a single duplexer in a UE. However, a dual duplexer solution could accommodate both 2x90 MHz and 2x100 MHz FDD pairing. In connection with the agreed BWA frequency arrangement, it has been pointed out in 3GPP that the potential UE-to-UE interference needs to be studied. Because of the flexible FDD/TDD band plan for BWA usage, such potential interference scenarios can however not be avoided solely through the selection of duplex arrangement and duplex band gap. The reason is that since operation of BWA with flexible usage modes (fixed, nomadic and mobile) is allowed in the bands in Europe [1], there may be potential interference from different technologies using TDD and/or FDD with other arrangements in the band.
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Figure 2: Baseline FDD pairing arrangement for 3400-3600 MHz.
For the FDD and the two TDD operating bands described above, the necessary channel raster and numbering is developed and the required changes to the E-UTRA specification are identified by 3GPP. UTRA requirements will also be developed by 3GPP.
4. Conclusion
As a next step for the work item, studies of the specific RF requirements in framework arrangement shown in Figure 1 will continue for both E-UTRA and UTRA. 3GPP is willing to further assist PT1 when designing a frequency arrangement for IMT in the 3500MHz band.

The 3GPP work item is scheduled for completion in June 2010.
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6. Date of Next TSG-RAN Meetings:

TSG-RAN Ad-Hoc Meeting 
18 – 22 January 2010     
Sophia Antipolis, France
TSG-RAN Meeting #48 

22 – 26 February 2010     
San Francisco, US
� The term “Operating band” is used in 3GPP for a specific frequency arrangement, defined as “A frequency range in which E-UTRA operates (paired or unpaired), that is defined with a specific set of technical requirements.”
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