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1. Introduction

This contribution provides, for information, two draft WIDs proposed for submission to RAN plenary #47 in Vienna, March 2010. These work items propose that RAN WG4 develop the necessary TR and required CRs to the appropriate technical 3GPP specifications to provide support for LTE operation in the 2600MHz band in the United States in TDD mode only. The two WIDs are related, comprising a separate feature and core part WID 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.
This contribution also provides some background information on the proposed band in which LTE TDD operation is proposed to be supported. It also provides an overview of the key regulatory aspects relating to the band and justification as to why support for this band should be provided in the 3GPP specifications.

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 codified in Title 47 of the Code of Federal Regulations ‎[1], to be split into three sub-bands or segments ‎[2]:

· Lower band segment (LBS): 
2496 to 2572MHz
· Middle band segment (MBS): 
2572 to 2614MHz

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

The band is officially designated for a mixture of Broadband Radio Service (BRS) and Educational Broadband Service (EBS). The channel arrangement is shown graphically below.
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Figure 1. BRS/EBS channel plan

Prior to rearrangement of the band to that shown above, it was originally used in its entirety for Instructional Television Fixed Service (ITFS) based on 6MHz channels using broadcast technology to distribute educational content to remote locations. Part of the band was later assigned for Multichannel Multipoint Distribution Service (MMDS) (often dubbed “Wireless Cable”) before finally being reorganized to that shown above. The legacy ITFS stations that are still in operation are now located into the MBS only, leaving the LBS and UBS for providing broadband wireless access services. 
At the time of regulation change, measures were incorporated following extensive study of coexistence issues in order to afford proper protection to services adjacent to each other in the LBS/UBS as well as between the broadcast services that were relocated to the MBS and the broadband services in the LBS/UBS ‎[3]‎[4]. The same also applies to services adjacent to the lower edge of the LBS and upper edge of the UBS ‎[4]‎[5].
Presently Clearwire uses much of the LBS and UBS to provide fixed and mobile wireless broadband internet access, as well as providing other IP based services such as VoIP, in numerous markets across the US. Generally, the LBS and UBS are divided into a number of 5.5MHz channels of which 3 channels are typically grouped together to form a 16.5MHz wide block. Each block can potentially have a different owner within a specific geographic area. Clearwire owns and leases many of these blocks across various markets in order to make up its total spectrum holding. Consequently the amount of spectrum and exact channels owned typically varies on a market-by-market basis, but can vary on a site-by-site basis, making use of spectrum by anything other than a TDD system challenging to achieve particularly as some EBS channels are not even licensed in some areas.
Consequently this has lead Clearwire, as well as other smaller regional holders of licenses in the US, to operate TDD based systems in order to make best use of the spectrum available. 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 ‎[1]. 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. 
It is worth noting that the regulations have been previously studied in RAN4 ‎[6] as part of the work of drafting TS 36.101 as well as TS 36.104. Consequently the requirements relating to NS_04 in Release 8 of TS 36.101 partially specify what is required to enable compliant operation in this band.

In general Part 27.53 of the regulations ‎[4] 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. It is worth noting that in terms of absolute signal levels, the outermost requirement is the same as the out-of-band emission levels associated with the general LTE emissions mask (i.e. -25dBm/MHz).

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. Therefore this work item is proposed to deal with the proper definition of LTE TDD operation in the 2.6GHz band in the US to enable Clearwire and other spectrum holders to deploy standards based LTE TDD technology.
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�All testing items must be associated with the provisions of a testable, stage 3, requirement.


�This clause is intended to be used in rare cases where the work does not fit into the foregoing classifications.


�For guidance on the use of work tasks, see 3GPP TR 21.900 §6.0.2


�Explain in sufficient detail why this work is needed.


�Give details of the goals to be achieved under this work item.  The level of detail required is explained in 3GPP TR 21.900 §6.0.2. Generally, the deeper the work item is in the heirarchy, the greater the level of technical detail need in the WID.  For high level items (Study Items, Features), the text of this clause should avoid technical language insofar as possible, and concentrate on the benefits which the work will bring to the 3GPP system or its usrs.


�Put an X in one or more boxes.  Use the "don't know" row only if the impacts are unpredictable at the time of writing the WID, not as an excuse for failure to consider the greater picture.


�The time scale for the work is implied by the plenary TSG meeting at which the resulting deliverables will be seen and approved.  There is no need to revise the WID if these initial estimates change during the course of the work, unless other significant changes (eg a change of objectives) are also required, in which case the plenary meetings can be corrected and, if known, the formal numbers for the new TSs and TRs given in place of the original placeholder numbers.


�List, in the top part of the table:�	the new specification(s) which will be produced under this work item�		if possible, give the spec series intended (see 3GPP TS 21.900 §4.0);�		identify the remaining three digits with a temporary designation - eg 34.tpw�		in the case of TRs, indicate whether the TR is:�			xx9xx = intended for publication by the Organizational Partners; or�			xx.8xx = for interal use of 3GPP and not to be published


�List, in the bottom part of the table:�	existing specifications


�The name of a physical person. If the person is new to 3GPP work, give full contact coordinates, in particular, email address. 


�Identify the lead working group (or parent Technical Specification Group) responsible for coordination of the work.  Mention also any other groups from which input may be required.


�See 3GPP Working Procedures, article 39, which specifies the minimum number of supporting IMs required (four, at the time of creating the present form), and the duties of those organizations. There is no upper limit to the number of supporting IMs.
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