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1. Introduction

This contribution provides background information to the WI proposal [1] to support LTE operation in the 2600MHz band in the United States for TDD mode only. 
The WI comprises a feature and core part in order to follow the newly adopted approach for proposing new frequency band work items in RAN plenary. No performance part is proposed as it is not anticipated that any changes to performance related aspects of current specifications are required. In line with previous work items the RAN5 conformance aspects will be submitted at the subsequent RAN meeting.
The following information, as well as a draft version of the WI proposal referred to above, was presented to RAN4 #54 in San Francisco [2].
2. Overview of the US band (Region 2)
In the United States the 2.6GHz band is designated by Part 27 of the FCC rules and regulations, as specified in Title 47 of the Code of Federal Regulations [3]. The arrangement of the 2496 – 2690MHz band is shown below in Figure 1.
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Figure 1: BRS/EBS channel plan and LBS/MBS/UBS band segmentation
As shown in Figure 1, the band is comprised of three sub-bands or segments [4]:

· Lower band segment (LBS): 
2496 to 2572MHz

· Middle band segment (MBS): 
2572 to 2614MHz

· Upper band segment (UBS):
2614 to 2690MHz

This band was originally used for Instructional Television Fixed Service (ITFS) based on 6MHz channels to distribute educational content to remote locations using broadcast technology. The band has since been rearranged and the legacy ITFS stations that are still in operation are now re-located into the MBS band segment, leaving the LBS and the UBS band segment free to provide broadband wireless access services along with the MBS in areas where there are no remaining broadcast stations. 

Clearwire uses much of the LBS and UBS, and in limited cases, where no legacy broadcaster exists, the MBS to provide fixed and mobile wireless broadband internet access. Clearwire as well as other smaller operators use TDD based technology in order to provide IP based services such as VoIP and data, in numerous markets across the US. 
Clearwire owns many of the BRS blocks and leases EBS blocks (commercial operators cannot own EBS blocks) across various markets in order to make up its total spectrum holding. Each block can potentially have a different owner within a specific geographic area and, in certain areas, the availability of EBS blocks (mainly in the LBS) is limited. As a result, in some cases there are no blocks available to lease. The consequence of this ownership structure is that the amount of spectrum and exact channels vary not only on a market-by-market basis, but sometimes on a site-by-site basis. This makes deployment by anything other than a TDD system challenging as it is difficult or impossible to pair up spectrum to deploy FDD systems.
Consequently, this has lead Clearwire, as well as other smaller regional holders in the US, to operate TDD based systems in order to make best use of the spectrum available.  This enables these operators to easily adapt to changes in use, ownership and leasing arrangements.  Up until now the only standardized technology that has been considered viable for provision of fixed and mobile internet access in this band in the US has been WiMAX. However, with the advent of LTE and its well supported TDD mode, LTE can now equally be considered a viable technology for deployment and operation in this band in addition to WiMAX. 
3. Overview of the FCC regulations governing the band

As referred to earlier, the regulations governing the 2.6GHz band are specified in Part 27 of the FCC rules and regulations [3]. This section does not intend to give an exhaustive review of these regulations but simply to provide a high-level overview of the salient points, mainly relating to the regulations that govern mobile station operation. 
Part 27.53 of the FCC regulations [6] state that: mobile stations with an output power (P) Watts must have an attenuation factor of 43 + 10 log (P) dB at the channel edge and 55 + 10 log (P) dB at 5.5MHz from the channel edge. At the time of reorganization of the band, these FCC measures were specified following extensive study of coexistence issues [5, 6, and 7] in order to afford proper protection to adjacent services. 

It is worth noting that the FCC regulations have been previously studied in RAN4 [8] as part of the work of drafting TS 36.101 as well as TS 36.104. Consequently, the requirements relating to NS_04 signalling and SEM mask in Release 8 of TS 36.101 relate to what is required to enable compliant operation in this band. This should therefore ease the specification phase of this band and time plan.
4. Summary
Sections 2 and 3 provided a brief overview of the 2.6GHz band in the US, highlighting that the current regulations make it a viable band for considering deployment of LTE operating in TDD mode. However, while the 3GPP specifications do define 2.6GHz frequency bands (Bands 7 and 38); they do not allow for TDD operation across the entire 2.6GHz band and the associated spectral masks do not comply with the FCC regulations.  Furthermore, the existing 3GPP bands do not support the diverse spectrum holdings in the various LBS, MBS and UBS band segments.  
Therefore, this work item is proposed to deal with the proper definition of LTE TDD operation in the 2496-2690 MHz band in the US to enable Clearwire and other spectrum holders to deploy 3GPP LTE TDD technology.
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