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1.	Introduction
The Work Item (WI) proposal to specify the AWS-Extension Band for LTE was approved in RAN#67 [1]. One objective of the WI is to specify the band specific Radio Frequency (RF) requirements for the new operating band. A Technical Report (TR) has been created to collect appropriate information regarding the WI [2].
In this paper, we provide an overview of the Federal Communications Commission (FCC) regulations for the AWS spectrum, and provide recommendations to define the 3GPP requirements for the AWS-Extension Band in the RAN4 specifications.

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 requirements defined in the RAN4 specifications, and provide recommendations to define the 3GPP requirements in accordance with the FCC regulations.

2.1	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.  
* * * * *
It can be seen from the above that the FCC regulations on power limits are specified in terms of EIRP, and thus cannot be directly mapped to the 3GPP maximum output power requirements which are currently specified at the antenna connector. Hence 3GPP has not specified such power limits in the RAN4 specifications for all other bands governed by the FCC regulations.
Therefore, we propose not to define the 3GPP requirements for the AWS-Extension Band in the RAN4 specifications corresponding to the FCC regulations on Power Limits and Duty Cycle for the AWS spectrum.

2.2	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.
* * * * *
It can be seen from the above that the general emission limits mandated by the FCC regulations for the AWS-3 spectrum are the same as those of the AWS-1 (E-UTRA Band 4) and AWS-4 (E-UTRA Band 23).
Therefore, we propose to define the 3GPP requirements for the AWS-Extension Band in the RAN4 specifications according to the FCC regulations on Emission Limits for the AWS spectrum. We also propose to study whether new NS_value and A-MPR are required to be defined in the RAN4 specifications for UE to meet the FCC regulations on Emission Limits.

2.3	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.
* * * * *
It can be seen from the above that the FCC regulations on Power strength limits are specified in terms of Field strength limits, and thus cannot be directly mapped to the 3GPP maximum output power which are currently specified at the antenna connector. Hence 3GPP has not specified such power strength limits in the RAN4 specifications for all other bands governed by the FCC regulations.
Therefore, we propose not to define the 3GPP requirements for the AWS-Extension Band in the RAN4 specifications corresponding to the FCC regulations on Power strength limits for the AWS spectrum.

2.4	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).
It can be seen from the above under the FCC regulations, the UE in the 1695-1710 MHz and 1755-1780 MHz bands may operate only when under the control of a BS. Hence out-of-coverage Device-to-Device (D2D) communications is not allowed in the 1695-1710 MHz and 1755-1780 MHz bands.
Therefore, we propose to study how to define out-of-coverage D2D communications for the AWS-Extension Band in the RAN4 specifications according to the FCC Restriction on mobile and portable equipment in the 1695-1710 MHz and 1755-1780 MHz bands.

3.	Conclusions
In this paper, we have provided an overview of the FCC regulations for the AWS spectrum, and provided recommendations to define the 3GPP requirements for the AWS-Extension Band in the RAN4 specifications. We provide below a text proposal to the TR to summarize the proposals, and ask for RAN4 approval of the proposals.

4.	Text Proposal
<New section>
[bookmark: _Toc436619249][bookmark: _Toc451844179][bookmark: _Toc466346619][bookmark: _Toc466348852][bookmark: _Toc466352959][bookmark: _Toc472222526][bookmark: _Toc416383868]5.X	3GPP requirements in accordance with FCC regulations
The following recommendations have been approved in RAN4 to define the 3GPP requirements for the AWS-Extension Band in accordance with the FCC regulations for the AWS spectrum.
1)	Not to define the 3GPP requirements for the AWS-Extension Band in the RAN4 specifications corresponding to the FCC regulations on Power Limits and Duty Cycle for the AWS spectrum.
2)	To define the 3GPP requirements for the AWS-Extension Band in the RAN4 specifications according to the FCC regulations on Emission Limits for the AWS spectrum.
3)	To study whether new NS_value and A-MPR are required to be defined in the RAN4 specifications for UE to meet the FCC regulations on Emission Limits.
4)	Not to define the 3GPP requirements for the AWS-Extension Band in the RAN4 specifications corresponding to the FCC regulations on Power strength limits for the AWS spectrum.
5)	To study how to define out-of-coverage D2D communications for the AWS-Extension Band in the RAN4 specifications according  to the FCC Restriction on mobile and portable equipment in the 1695-1710 MHz and 1755-1780 MHz bands.
<End of section>
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