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1.0 Introduction 
At TSG RAN meeting #55 held in Xiamen the work item with 3GPP acronym LTE_FDD_1670_US was approved. The objective of this work item is to add 1670-1675MHz DL duplexed with 1646.7-1651.7 MHz UL to the appropriate 3GPP core specifications for LTE FDD networks. In addition to the schedule and status of the work items, the report should include a description of the motivation, requirements, study results and specification recommendations.

In this contribution, we are addressing the background and regulatory requirements for this band. 
2.0 Discussion  
This document presents a TP for Sections 4 and 5 in TR36.832 based on FCC CFR Data current as of March 2012. Changes to the References in Section 2 are also proposed.
------------- Start of TP------------------

<First Modification>

2     References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications". [SID]
RP-090666, “Proposed SI: Extended 850”, Alcatel-Lucent, Ericsson, Motorola, NII Holdings, Nokia, Nokia Siemens Networks, ST-Ericsson
[2]
RP-120360: " LTE in the 1670-1675 MHz Band for the United States ", RAN #55, Mar. 2012
[3]
FCC Rule and Regulations 47.C.F.R.27: “Miscellaneous Wireless Communications Services: http://transition.fcc.gov/oet/info/rules/
[4]
FCC Rule and Regulations 07-16: “Crown Castle Waiver Order”, FCC,  http://wireless.fcc.gov/index.htm?job=headlines&y=2007
     [5]
FCC Rule and Regulations CFR 47 Part 2.106: “Table of Frequency Allocations”   http://edocket.access.gpo.gov/cfr_2010/octqtr/pdf/47cfr27.50.pdf
[6]
FCC Rule and Regulations 47.C.F.R.25.23: “Special requirements for ancillary terrestrial components operating in the 1626.5–1660.5 MHz/1525–1559 MHz bands.” http://transition.fcc.gov/oet/info/rules/
[7]
FCC Report DA-10-534, March 26, 2010, http://hraunfoss.fcc.gov/edocs_public/attachmatch/DA-10-534A1.pdf 
[8]
FCC Report DA-04-3553, November 8, 2004, http://hraunfoss.fcc.gov/edocs_public/attachmatch/DA-04-3553A1.pdf
[9]
FCC Report 03-50, February 25, 2005, http://hraunfoss.fcc.gov/edocs_public/attachmatch/FCC-05-30A1.pdf
<Next modification>
4     Background

Band 24 (L-Band) is standardized in 3GPP LTE to be deployed by LightSquared in United States. LightSquared continues to hold a license from the FCC to deploy ATC in both the upper and lower segments of the Band-24, but will voluntarily hold off deploying in the upper segment until the FCC approves, and NTIA consents with such deployment. 

In addition, LightSquared has contractual and regulatory authority to use the 5 MHz of spectrum associated with the FCC’s nationwide license for 1670-1675 MHz (CH5 in Figure 4.1). A nationwide license for using 5 MHz contiguous band of 1670-1675 MHz spectrum has been granted. FCC Rules allow 2000 Watts peak EIRP from Base Station, and 4 Watts EIRP from Mobile (CFR Title 47 §27.50(f) [3]).
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 Figure 4.1: LightSquared Spectrum Holding

<Next modification>
5      Frequency band arrangements and regulatory background
Modeo (a.k.a. “OP LLC”) was the winning bidder for the 1670-1675 MHz license at an auction held in 2003.  The service area for this spectrum is nationwide for the United States.  

5.1
Permissible Communications

The FCC’s rules provide that licensees in the 1670-1675 MHz band are authorized to provide fixed or mobile terrestrial services, except aeronautical mobile service [CFR Title 47 § 27.902].  The FCC has explained that aeronautical mobile use is prohibited in order to protect the sensitive radio astronomy receivers in the lower adjacent band (1660-1670 MHz).  

5.2
Technical Rules for eNB

The FCC’s rules permit operator discretion regarding the radio propagation direction for the spectrum (Forward or Reverse Link. Acceptable access techniques include both FDD and TDD technologies, provided the relevant FCC transmitter emissions and other regulatory and RF requirements are met. In fact, the FCC has specifically noted that this spectrum could be useful for service providers interested in deploying TDD equipment. However, the proposed use of the spectrum is as a downlink band for 3GPP to enhance downlink capacities.  

This band was formerly operated by Crown Castle, who had planned to use this band to broadcast nationwide DVB-H mobile video services, called Modeo, to wireless handsets with at least 10 video channels and 24 audio channels. Crown Castle had coordinated with FCC to meet the criteria required for allowing high power stations to operate. 

The licensee (Modeo) of the 1670-1675 MHz spectrum received authorization to operate at higher power under certain conditions.  However, any potential LTE services in this band will not operate at these higher power levels.
5.2.1
EIRP Limits

FCC Rules allow 2000 Watts EIRP peak power from base stations, and 4 Watts EIRP peak power from mobile devices (CFR Title 47 §27.50(f) [3]).

FCC Order 07-16 [4] addresses a request filed by the previous owner of the 1670-1675MHz Spectrum, Crown Castle International Corp. seeking waiver of Section 27.50(f) [3] of the Commission’s rules, which specifies a peak 2 kW EIRP limit for fixed and base station operations in the 1670-1675 MHz band. The Commission’s rules [3;27.50(f)(1)] has allowed the fixed and base station operations to transmit up-to 2 kW which is equivalent to 33 dBW or 63 dBm) peak EIRP. Moreover, Crown Castle / OP LLC petitioned for relief from the FCC 27.50 power rules and the FCC subsequently granted a power waiver “OP LLC and Crown Castle International Corp. (Petition for Waiver of Section 27.50(f)(1) of the Commission's Rules FCC 07-16” based on power spectral density (PSD) in return for some additional coordination commitments by Modeo. This waiver permits fixed and base station operations to transmit with a power limit of 4 kW/MHz (which is equivalent to 36 dBW/MHz or 66 dBm/MHz) peak EIRP in non-rural, and 8 kW/MHz (which is equivalent to 39 dBW/MHz or 69 dBm/MHz) peak EIRP in rural areas only in 30 Cellular Market Areas (CMAs) specified in Crown Castle’s Initial Market Deployment Plan (identified in [4]). These power limits include the transmit antenna gains. Note that, according to [4], any power level above 2KW/MHz is defined as high power transmission. This authority enables an operator to transmit a 5 MHz bandwidth DVB-H signal at up to 20 kW and 40 kW peak EIRP in non-rural and rural areas, respectively. Mobile stations are limited to 4 watts (6dBW or 36dBm) EIRP peak power [3;50(f.2)].
5.2.2
Out of Band Emission (OOBE) Limits 

Per [3; 53(k)], the power of any emission outside the licensee’s frequency band of operation, shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB. Compliance with these provisions is based on the resolution bandwidth of 1 MHz or less, but at least one percent of the emission bandwidth of the fundamental emission of the transmitter, provided the measured energy is integrated over a 1 MHz bandwidth. 

5.2.3
1670-1675 MHz Coordination/Co-existence Requirements

Figure 5.2.3.1 depicts the 1670-1675 MHz band with its surrounding bands.

5.2.3.1
Geo-Stationary Operational Environment Satellite Systems (GEOS)

Although the 1670-1675 MHz band has been generally unencumbered, three federal Geostationary Operational Environmental Satellite System (GOES) earth stations operate in the band.  The FCC’s rules [5; 1.924(g)] establish coordination zones around downlinks for these earth stations, which are located at Wallops Island, Virginia; Fairbanks, Alaska; and Greenbelt, Maryland. The Wallops Island and Fairbanks zones are each bounded by a circle with a radius of 100 kilometers (62.1 miles), while the Greenbelt zone is bounded by a circle with a radius of 65 kilometers (40.4 miles). The FCC’s rules [5; 1.924(g)] require an operator to protect Wallops Island and Fairbanks at all times, and to protect Greenbelt, which is a back-up for Wallops Island, only when it is active. For example, with respect to Greenbelt, when the facility is active, an operator could reduce power or shut down any fixed site or mobile unit located within the coordination zone, eliminating the potential to cause interference. The FCC’s rules [5; 27.903(b)] also require operators to file a separate station application with FCC and obtain an individual station license, prior to construction or operation of any station in the coordination zone.      
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Figure 5.2.3.1: LightSquared Spectrum holding and their Neighbours
Licensees are required to notify the National Oceanic and Atmospheric Administration (NOAA) Office Frequency Management, either before or simultaneously with the filing of such an application.

5.2.3.2
Radio Astronomy Service (RAS)

Radio Astronomy Service (RAS) also operates at two of the four hydroxyl line frequencies, namely 1665 and 1667 MHz. To protect RAS, any high power (above 2KW EIRP) operation in 1670-1675 MHz within 185 kilometers radius of RAS facilities is obligated to co-ordinate with them. 

Note that National Research Council’s Committee on Radio Frequencies (CORF) requested FCC to establish exclusion and coordination zones for the protection of RAS. However, FCC rejected the request, and rather considered the OOBE for the 1670-1675 MHz licensee sufficient to protect RAS operations.  

Footnote US74 of [5] stating “RAS operation will be protected from extraband radiation only to the extent that such radiation exceeds the limits for a station operating in compliance with all applicable Commission rules,” applies to the 1670-1675 MHz band.  Footnote US311 of [5] lists the location of RAS sites that are afforded protection under this provision. Please refer to [5] for the list of those sites, and few areas where FCC rules creates a coordination zone around the RAS facilities, and requires that separate station applications be filed and approved before 1670-1675 MHz sites can be operated within those zones.

5.2.3.3
National Weather Service Radiosondes (NWS)

The adjacent 1668.4-1670 MHz and 1675-1700 MHz bands are allocated for use by radiosondes.  The FCC has explained that because RAS receivers are much more sensitive than those of radiosondes, any protection schemes designed for RAS receivers should also protect radiosondes.  Moreover, the FCC has emphasized that the allocation for radiosonde operations in the adjacent bands offers no special protection from interference by operations in the 1670-1675 MHz band.  Rather, adjacent-band radiosonde operations will receive protection from interference only to the extent that such radiation exceeds the out-of-band emission limits established for the 1670-1675 MHz band.

5.2.3.4
International Allocation of the Band

The 1670‑1675 MHz band is allocated internationally in all regions to the fixed, mobile, mobile satellite (Earth-to-space), meteorological‑satellite (space‑to‑Earth) (METSAT downlinks), and meteorological aids services on a co-primary basis.  Also, in some countries this band is used to search for intentional emissions of extraterrestrial origin. Use of the 1670-1675 MHz for MSS (Earth-to-space) (which is part of the larger 1668-1675 MHz MSS band) was adopted at WRC-03.  

However, this 3GPP Technical Report considers the 1670-1675 MHz deployment in United States only.

5.3
Technical Rules for UEs

The following information outlines the UE emissions masks for 1646.7-1651.7 MHz UL, in EIRP metrics, consistent with FCC’s rules.

●
Maximum Power: 0 dBW or 30 dBm [6; (g)(1)] & [7]. 

●
Out-of-Band Emissions for Mobile Terminals 

▪

OOCE/OOBE Emission [8; 5.52]:

-
Limit of -58 dBW/4kHz (-28 dBm/4kHz) per terminal at a 1 MHz offset from the edge of the spectrum used for terrestrial deployment.
▪

Specific Emissions Requirement to protect RNSS (GPS) band [9; C.42]::

-
Wideband Emissions - (averaged over any 2 millisecond active transmission interval):
-
1559 – 1605 MHz: -60 dBm/MHz; After 5 years: -65 dBm/MHz
-
1605 – 1610 MHz: Linear interpolation from -60 dBm/MHz to -36 dBm/MHz; After 5 years: linear interpolation from -65 dBm/MHz to -41 dBm/MHz
-
Narrowband Emissions - (EIRP of discrete emissions of less than 700 Hz bandwidth, averaged over any 2 millisecond active transmission interval):
-
1559 – 1605 MHz: -70 dBm; -75 dBm after 5 years
-
1605 – 1610 MHz: Linear interpolation from -70 dBm to -46 dBm; After 5 years: linear interpolation from -75 dBm to -51 dBm
<End of modifications>
------------- End of TP ------------------
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