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1.	Introduction
The SI proposal [1] for AWS-Extension band for LTE was approved in RAN#64. The objective of this SI is to evaluate various candidate band plans for technical feasibility, impediments, interoperability and efficient spectrum utilization. The following options are to be studied with the same priority.
1. 70+70 (1710 - 1780 MHz / 2110 - 2180 MHz, fixed duplex)
1. 70+90 (1710 - 1780 MHz / 2110 - 2200 MHz, variable duplex)
1. 85+90 (1695 - 1780 MHz / 2110 - 2200 MHz, variable duplex)
Other options are not precluded and coordination with Region 2 should be considered. At the conclusion of this SI a single band plan will be selected considering technical impediments.
In this paper, we provide an overview of the Federal Communications Commission (FCC) regulations for the AWS-3 spectrum, focusing on the Band-Plan, Technical Rules and Interoperability Requirement which are closely related to the objective of this SI.

2.	Discussions
On 31 March 2014, the USA FCC issued Amendment of the Commission’s Rules with Regard to Commercial Operations in the 1695-1710 MHz, 1755-1780 MHz, and 2155-2180 MHz Bands. The details of the FCC Order (FCC-14-31), which includes the appropriate technical information can be found at http://transition.fcc.gov/Daily_Releases/Daily_Business/2014/db0506/FCC-14-31A1.pdf. 
[bookmark: OLE_LINK1]In the following, we provide an overview of the FCC regulations governing use of spectrum in the 1695-1710 MHz, 1755-1780 MHz, and 2155-2180 MHz bands (referred to as AWS-3) for Advanced Wireless Services (AWS), including the amendments from FCC-14-31 on Title 47 of the Code of Federal Regulations Part 27 (47CFR27) which is available at http://www.gpo.gov/fdsys/pkg/CFR-2009.../CFR-2009-title47-vol2-part27.pdf. Here we focus on the FCC regulations which are related to the Band-Plan, Technical Rules and Interoperability Requirement.

2.1	Frequencies
Section 27.5(h) of 47CFR27 is amended to read as follows:
§ 27.5  Frequencies
* * * * * 
(h) 1710-1755 MHz, 2110-2155 MHz, 1695-1710 MHz, 1755-1780 MHz, and 2155-2180 MHz  bands.  The following frequencies are available for licensing pursuant to this part in the 1710-1755 MHz, 2110-2155 MHz, 1695-1710 MHz, 1755-1780 MHz, and 2155-2180 MHz bands:  
 (1) Four paired channel blocks of 10 megahertz each are available for assignment as follows:
Block A: 1710-1720 MHz and 2110-2120 MHz;
Block B: 1720-1730 MHz and 2120-2130 MHz;
Block F: 1745-1755 MHz and 2145-2155 MHz; and
Block J: 1770-1780 MHz and 2170-2180 MHz.
(2) Six paired channel blocks of 5 megahertz each are available for assignment as follows:
Block C: 1730-1735 MHz and 2130-2135 MHz;
Block D: 1735-1740 MHz and 2135-2140 MHz; 
Block E: 1740-1745 MHz and 2140-2145 MHz;
Block G:  1755-1760 MHz and 2155-2160 MHz;
Block H:  1760-1765 MHz and 2160-2165 MHz; and
Block I:  1765-1770 MHz and 2165-2170 MHz.
(3) One unpaired block of 5 megahertz and one unpaired block of 10 megahertz each are available for assignment as follows:
Block A1:  1695-1700 MHz 
Block B1:  1700-1710 MHz
Note to paragraph (h):  Licenses to operate in the 1695-1710 MHz and 1755-1780 MHz bands are subject to the condition that the licensee must not cause harmful interference to an incumbent Federal entity relocating from these bands under an approved Transition Plan.  This condition remains in effect until NTIA terminates the applicable authorization of the incumbent Federal entity.

2.2	Power Limits and Duty Cycle
Section 27.50(d) of 47CFR27 is amended to read as follows:
§ 27.50  Power limits and duty cycle.
* * * * *
(d) The following power and antenna height requirements apply to stations transmitting in the 1695-1710 MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020 MHz, 2110-2155 MHz, 2155-2180 MHz and 2180-2200 MHz bands:
(1) The power of each fixed or base station transmitting in the 1995–2000 MHz, 2110–2155 MHz, 2155-2180 MHz or 2180–2200 MHz band and located in any county with population density of 100 or fewer persons per square mile, based upon the most recently available population statistics from the Bureau of the Census, is limited to:
(A) an equivalent isotropically radiated power (EIRP) of 3280 watts when transmitting with an emission bandwidth of 1 MHz or less;
(B) an EIRP of 3280 watts/MHz when transmitting with an emission bandwidth greater than 1 MHz.
(2) The power of each fixed or base station transmitting in the 1995–2000 MHz, the 2110–2155 MHz 2155-2180 MHz band, or 2180–2200 MHz band and situated in any geographic location other than that described in paragraph (d)(1) of this section is limited to:
(A) an equivalent isotropically radiated power (EIRP) of 1640 watts when transmitting with an emission bandwidth of 1 MHz or less;
(B) an EIRP of 1640 watts/MHz when transmitting with an emission bandwidth greater than 1 MHz.
(3) A licensee operating a base or fixed station in the 2110–2155 MHz band utilizing a power greater than 1640 watts EIRP and greater than 1640 watts/MHz EIRP must coordinate such operations in advance with all Government and non–Government satellite entities in the 2025–2110 MHz band.  A licensee operating a base or fixed station in the 2110–2180 MHz band utilizing power greater than 1640 watts EIRP and greater than 1640 watts/MHz EIRP must be coordinated in advance with the following licensees authorized to operate within 120 kilometers (75 miles) of the base or fixed station operating in this band: all Broadband Radio Service (BRS) licensees authorized under part 27 in the 2155–2160 MHz band and all advanced wireless services (AWS) licensees authorized to operate on adjacent frequency blocks in the 2110–2180 MHz band.  
(4) Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band and mobile and portable stations operating in the 1695-1710 MHz and 1755-1780 MHz bands are limited to 1 watt EIRP.  Fixed stations operating in the 1710-1755 MHz band are limited to a maximum antenna height of 10 meters above ground.  Mobile and portable stations operating in these bands must employ a means for limiting power to the minimum necessary for successful communications.  
* * * * *

2.3	Emission Limits
Section 27.53(h) (as redesignated) of 47CFR27 is amended to read as follows:
§ 27.53 Emission limits.
* * * * *
 (h) AWS emission limits —(1) General protection levels. Except as otherwise specified below, for operations in the 1695-1710 MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020 MHz,, 2110-2155 MHz, 2155-2180 MHz, and 2180-2200 bands, the power of any emission outside a licensee's frequency block shall be attenuated below the transmitter power (P) in watts by at least 43 + 10 log10 (P) dB.
* * * * *

2.4	Power strength limits
Section 27.55(a) of 47CFR27 is amended to read as follows:
§ 27.55  Power strength limits.
(a) Field strength limits. For the following bands, the predicted or measured median field strength at any location on the geographical border of a licensee's service area shall not exceed the value specified unless the adjacent affected service area licensee(s) agree(s) to a different field strength.  This value applies to both the initially offered service areas and to partitioned service areas.
(1) 1995-2000 MHz, 2110-2155, 2155-2180, 2180-2200, 2305-2320, and 2345-2360 MHz bands: 47 dBµV/m.
* * * * *

2.5	Basic interoperability requirement
Section 27.75 is added to 47CFR27 to read as follows:
§ 27.75  Basic interoperability requirement.
(a) (1) Mobile and portable stations that operate on any portion of frequencies in the paired 1755-1780 MHz and 2155-2180 MHz band must be capable of operating on all frequencies in the paired 1710-1780 MHz and 2110-2180 MHz band, using the same air interfaces that the equipment utilizes on any frequencies in the paired 1710-1780 MHz and 2110-2180 MHz band.  
(2)  Reserved.
(b) The basic interoperability requirement in paragraph (a) does not require a licensee to use any particular industry standard.  Devices may also contain functions that are not operational in U.S. Territories.

2.6	Restriction on mobile and portable equipment in the 1695-1710 MHz and 1755-1780 MHz bands
Section 27.77 is added to 47CFR27 to read as follows:  
§ 27.77  Restriction on mobile and portable equipment in the 1695-1710 MHz and 1755-1780 MHz bands.
Mobile and portable stations in the 1695-1710 MHz and 1755-1780 MHz bands may operate only when under the control of a base station.  Base stations that enable mobile or portable equipment to operate in the 1695-1710 MHz and 1755-1780 MHz band are subject to prior coordination requirements.  See § 27.1134 of this part (Protection of Federal Government operations).

2.7	Protection of Federal Government operations
Section 27.1134 of 47CFR27 is amended by revising paragraph (c) and adding paragraph (f) to read as follows:
§ 27.1134  Protection of Federal Government operations.
* * * * *
(c) Protection of Federal operations in the 1675-1710 MHz band.
(1) 27 Protection Zones. Within 27 Protection Zones, prior to operating a base station that enables mobile or portable stations to transmit in the 1695-1710 MHz band, licensees must successfully coordinate such base station operations with Federal Government entities operating meteorological satellite Earth-station receivers in the 1675-1710 MHz band.  See 47 C.F.R. § 2.106, US note 88 of this chapter for the 27 Protection Zones and other details.  
(2) Operation outside of 27 Protection Zones.  Non-Federal operations, for mobile and portable stations operating at a maximum EIRP of 20 dBm,  are permitted outside of the protection zones without coordination.  All non-Federal operations for mobile and portables operating at a maximum EIRP of greater than 20 dBm and up to 30 dBm must be coordinated nationwide.  All such operations may not cause harmful interference to the Federal operations protected in 47 C.F.R. § 2.106, US note 88.
(3) Interference.  If protected Federal operations receive harmful interference from AWS operations in the 1695-1710 MHz band, an AWS licensee must, upon notification, modify its operations and/or technical parameters as necessary to eliminate the interference.  
(4) Point of contact.  AWS licensees in the 1695-1710 MHz band must provide and maintain a point of contact at all times so that immediate contact can be made should interference against protected Federal sites occur.
(5) Coordination procedures.  Federal use of the radio spectrum is generally governed by the National Telecommunications and Information Administration (NTIA) while non-Federal use is governed by the Commission.  As such, any guidance or details concerning Federal/non-Federal coordination must be issued jointly by NTIA and the Commission.  The Commission may jointly issue with NTIA one or more public notices with guidance or details concerning the coordination procedures for the 1695-1710 MHz band.  
(6) Requirements for licensees operating in the 1710-1755 MHz band. AWS licensees operating fixed stations in the 1710-1755 MHz band, if notified that such stations are causing interference to radiosonde receivers operating in the Meteorological Aids Service in the 1675-1700 MHz band or a meteorological-satellite earth receiver operating in the Meteorological-Satellite Service in the 1675-1710 MHz band, shall be required to modify the stations' location and/or technical parameters as necessary to eliminate the interference.
* * * * *
(f) Protection of Federal operations in the 1755-1780 MHz band.  The Federal Government operates communications systems in the 1755-1780 MHz band.  Certain systems are expected to continue to operate in the band indefinitely.  All other operations will be relocating to other frequencies or otherwise cease operations in the 1755-1780 MHz band in accordance with 47 CFR part 301.  Until such a time as Federal operations in the 1755-1780 MHz bands vacate this spectrum, AWS licensees shall protect such systems and must accept any interference received from these Federal operations.  See 47 C.F.R. § 2.106, US note 91 of this chapter for details.  AWS licensees must successfully coordinate proposed operations with all Federal incumbents prior to operation as follows:  
(1) Protection Zone(s).  A protection zone is established for each Federal operation pursuant to 47 C.F.R. § 2.106, US note 91 of this chapter.  Unless otherwise specified in later Commission actions, the default protection zone is nationwide.  A base station which enables mobile or portable stations to transmit in the 1755-1780 MHz band may not operate within the Protection Zone(s) of a Federal operation until the licensee successfully coordinates such base station operations with Federal Government entities as follows depending on the type of Federal incumbent authorization:
(i) Federal US&P Assignments:  Each AWS licensee must coordinate with each Federal agency that has U.S. and Possessions (US&P) authority prior to its first operations in its licensed area to reach a coordination arrangement with each US&P agency on an operator-to-operator basis.  (Agencies with U.S. and Possessions (US&P) authority do not operate nationwide and may be able to share, prior to relocation, in some areas.)  
(ii) Other Federal Assignments:  Each AWS licensee must successfully coordinate all base station operations within a Protection Zone with the Federal incumbents.  The default requirement is a nationwide coordination zone with possible revisions to the Protection Zone and other details to be announced in a Joint FCC/NTIA public notice.
(2) Interference:  If protected Federal operations receive harmful interference from AWS operations in the 1755-1780 MHz band, an AWS licensee must, upon notification, modify its operations and/or technical parameters as necessary to eliminate the interference.  
(3) Point of contact.  AWS licensees in the 1755-1780 MHz band must provide and maintain a point of contact at all times so that immediate contact can be made should interference against protected Federal operations occur.
(4) Coordination procedures.  Federal use of the radio spectrum is generally governed by the National Telecommunications and Information Administration (NTIA) while non-Federal use is governed by the Commission.  As such, any guidance or details concerning Federal/non-Federal coordination must be issued jointly by NTIA and the Commission.  The Commission may jointly issue with NTIA one or more public notices with guidance or details concerning the coordination procedures for the 1755-1780 MHz band.    

3.	Conclusions
In this paper, we have provided an overview of the FCC regulations for the AWS-3 spectrum, focusing on the Band-Plan, Technical Rules and Interoperability Requirement. The FCC regulations should be considered for the selection of a single band plan at the conclusion of the SI for AWS-Extension band for LTE.
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