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I. INTRODUCTION
[bookmark: _GoBack]1. The FCC has requested that comments regarding the request by LightSquared Subsidiary LCC and its controlling US parent New LightSquared LLC, now known as Ligado Networks LLC, (hereinafter Ligado) to use the band between 1675 and 1680 MHz for terrestrial mobile service be updated.  Ligado filed comments to update the record on June 22, 2016[footnoteRef:1]. The Florida Department of Transportation (FDOT) has submitted two previous sets of comments on this request[footnoteRef:2] in response to Ligado’s previous submissions on this matter and now provides this reply to Ligado’s comments. As an authorized user of the National Oceanic and Atmospheric Administration (NOAA) Geostationary Operational Environmental Satellite (GOES) Data Collection System (DCS), the FDOT operates two receiver earth stations that use the frequencies adjacent to the 1675-1680 MHz band that Ligado is petitioning the FCC to allocate for terrestrial mobile use. Further, the FDOT will become a direct user of the 1675 -1680 MHz band in the near future when NOAA migrates the GOES DCS system to the 1675-1680 MHz band (and the adjacent spectrum above 1680 MHz) on the next generation GOES-R spacecraft.   [1:  Submission in this proceeding by Ligado Networks LLC, dated June 22, 2016.]  [2:  Submissions in Docket 12-340 by Randy Pierce, FDOT Telecommunications Administrator, submitted December 17,2012 and February 6, 2015.] 

The FDOT objects to permitting Ligado to share this band for terrestrial mobile service due to the risk of interference. The technical report submissions made previously by Ligado do not address all current non-Federal earth stations operated in the United States, Canada, and Mexico, nor do they address NOAA and other federal GOES earth stations that may be installed at new locations in the future. The FDOT filed comments previously on this matter and Ligado responded directly to them in their reply comments[footnoteRef:3]. Since the FDOT’s earth stations were not included and analyzed for interference impact in the recent Ligado technical reports and since the reports do not adequately address future earth stations, the FDOT is concerned that their use of the NOAA DCS service will be jeopardized. In addition, in their June 2016 comments, Ligado has proposed a solution to have non-federal users abandon their use of NOAA GOES earth stations, should interference be an issue, and instead move to an undefined new “Content Delivery Network” (CDN) provided through a non-profit organization arranged and funded by the commercial auction winner of the shared spectrum. This concept is problematic for many reasons and the FDOT considers it an unacceptable solution. [3:  Submission in Docket 12-340 by Lightsquared Subsidiary, LLC, submitted January 4, 2013, page 11.] 

II. BACKGROUND
1. The FDOT NOAA earth stations utilize the DCS, an application onboard the NOAA GOES satellites, to receive wind speed data, in real-time from anemometers installed on highway bridges, and provide that data to the public safety community to help them decide when to close and reopen bridges and highways during severe weather events. The current domestic DCS downlink on GOES is at 1694.5 MHz with plans to move the application down to 1679.7-1680.4 MHz after the GOES-R spacecraft is launched. The earth stations are necessary for the FDOT to ensure that the data can be received without the use of the internet or other commercial telecommunications services that may be compromised during a severe weather event such as a hurricane.  This is a similar argument to those made by Emergency Manager Weather Information Network (EMWIN) NOAA earth stations users in their comments filed in this proceeding[footnoteRef:4]. [4:  Submissions in this proceeding by Missouri Emergency Management Association, submitted June 22, 2016, the International Association of Emergency Managers, submitted June 20, 2016, and others.] 

2. This FDOT project is the first of its kind and has so far proved successful, in particular during the 2012 hurricane season when it helped inform public safety officials in real time what the wind conditions were on the bridges in and around Jacksonville, Florida. Two Tropical Storms, Beryl and Debby, impacted the area and the system was used by the public safety community. The FDOT expanded the project and has begun to install 25 NOAA GOES DCS wind speed sensors along the Florida Keys to assist with real-time traffic management and evacuation planning. Other states have expressed an interest in this project and there is potential for additional earth station installations on a national level, wherever there is concern that commercial telecommunication services may fail during severe weather or another disaster. The Federal Highway Administration (FHWA) has named this FDOT wind speed monitoring project one of its best practices projects for road weather management[footnoteRef:5]. This has also increased interest in the project by other state DOTs.  [5:  Website: FHWA Best Practices  For Road Weather Management, accessed June 20, 2016, http://www.ops.fhwa.dot.gov/publications/fhwahop12046/rwm09_florida1.htm] 

3. In 2014 Ligado submitted technical reports regarding how they believe it will be possible to share the 1675-1680 MHz band with “select”[footnoteRef:6] NOAA earth stations. [6:  Report submitted in Docket 12-340 by Harbinger Capital Partners, LLC, submitted September 18, 2014, entitled “Assessment for the Potential for LightSquared Broadband Base Stations in the 1670-1680 MHz Band To Interfere with Select NOAA Legacy Ground Stations.” Also the report submitted in this Docket by Harbinger Capital Partners, LLC, submitted September 18, 2014, entitled “Assessment for the Potential for LightSquared Broadband Base Stations in the 1670-1680 MHz Band To Interfere with Select NOAA GOES-R Ground Locations.”] 

4. In November 2015 Ligado submitted an assessment report regarding its assessment of how non-NOAA end-users can continue to receive NOAA data products if the 1675-1680 MHz band is shared[footnoteRef:7]. [7:  Report submitted in Docket 12-340 by Lightsquared, LLC, submitted November 5, 2015, entitled “Assessment of the 1675-1680 MHz Band, Spectrum Sharing Between NOAA and Commercial Wireless  Network, Preservation of NOAA Functional Requirements, Continued Provision of Data Products and Services to Non-NOAA End-Users.”] 

5. In June 2016, Ligado submitted updated comments in this proceeding that describe how they will share the band and protect NOAA[footnoteRef:8]. [8:  Submitted in this proceeding by Ligado, submitted June 22, 2016.] 


III. DISCUSSION
1. The operation of a space-to-ground earth station that receives transmissions from the GOES system in a highly reliable and highly available operational profile requires the installation of a large and expensive satellite dish antenna system that is capable of receiving satellite signals from NOAA’s geo-stationary satellites. The equipment is highly sensitive and specifically designed to operate in this weak-signal, receive-only environment. There has been no precedence for operating relatively high-power terrestrial transmitters in the spectrum associated with or adjacent to these satellite earth stations and so there is concern that, as with GPS receiver manufacturers, the manufacturers of the earth station equipment have not specifically designed their equipment under the premise that there would be potentially high-power terrestrial interference sources in proximate operation. The FDOT is further concerned that the operation of terrestrial transmitters in proximity to earth stations will cause sufficient on-frequency noise to disrupt reliable satellite signal reception in public safety and emergency scenarios.
2. In their submitted technical reports and in their June 2016 comments, Ligado addressed only select current earth stations, and did not take into consideration all current NOAA GOES earth stations operated by authorized NOAA GOES users in the United States, Canada, and Mexico that would need protection, such as those of the FDOT. The reports and comments also do not address interference concerns with any future earth stations (federal or non-federal) that may be built by current or future authorized NOAA GOES user agencies[footnoteRef:9]. Despite indicating in their June 2016 comments that “shared commercial use can be done in a manner that fully protects the incumbent user, NOAA”[footnoteRef:10] any future new federal earth station locations are not protected at all by the proposed Ligado scheme. Should a federal agency decide to deploy an earth station at a new location there is no mechanism in the Ligado scheme to decommission the nearby Ligado sites to stop interference. The Ligado scheme locks the US federal agencies into using only the declared current federal earth station locations.  If for example the US forest service wishes to deploy a temporary earth station at a wildfire command post to receive real time NOAA data from temporary weather stations deployed around the fire there will be no mechanism in place to disable the nearby Ligado transmitters to protect the earth station from interference and there would be no time to instigate normal interference mitigation proceedings no matter what the nature of the shared spectrum arrangement is. The NOAA GOES user community is growing and improved applications are planned for the next generation spacecraft[footnoteRef:11] that may mean that current authorized NOAA GOES users (federal or non-federal), or new authorized NOAA GOES users (federal or non-federal), will decide to build additional earth stations to improve their access to GOES data. Projects like that of the FDOT, combined with these new improved GOES applications, may inspire entirely new uses for the NOAA GOES environmental monitoring services, among either federal or non-federal users, that may not be possible if receiving earth stations cannot be installed without risk of interference.  [9:  Beyond the interference that may be caused to the current FDOT earth stations and other US current and future earth stations not included in the studies, the reports do not seem to address international treaty concerns with the interference that would be caused in this band across the borders with Mexico and Canada.]  [10:  Submission in this proceeding by Ligado, dated June 22, 2016, page 5.]  [11:  For example the Data Collection Platform Command (DCPC) link that will permit users to command their weather stations in the field. At the May 3-5, 2016 NOAA DCS user’s meeting in Sioux Falls the DCPC application was identified as a high priority by the federal and non-federal user community present at the meeting.  ] 

3. By focusing only on select current earth stations Ligado is in effect limiting the user community for the future of the entire NOAA GOES program to only users that can access GOES program data through those current, select, federal earth station locations. Further, since Ligado previously responded to FDOT comments regarding its earth stations[footnoteRef:12] and then chose not to include them in their technical reports, the FDOT is concerned that Ligado intentionally excluded them from their technical reports, suggesting it is Ligado’s position that authorized NOAA GOES users such as the FDOT who operate earth stations are not to be considered for earth station protection. Ligado’s comments filed on June 22, 2016 confirm this concern. In their comments[footnoteRef:13] they refer to non-federal users as “unlicensed entities that essentially ‘listen in’ on NOAA’s transmissions.” This is an inaccurate statement and also does a disservice to the public safety community, and other user communities who NOAA knowingly provides data to through such products as the Emergency Managers Weather Information Network. They are not merely “listening in”, they are the intended audience for the NOAA transmissions. Ligado’s characterization of non-federal users as “unlicensed” is inaccurate. Ligado is well aware from their recent effort to secure adjacent spectrum to that used by Global Positioning Satellite receivers, that there are no “licensed” receiver sites for GPS or the NOAA GOES program, or for that matter, any non-federal use. The FCC does not license receivers. It only licenses transmitters.   [12:  Submission in Docket 12-340 by Lightsquared Subsidiary, LLC, submitted January 4, 2013, page 11.]  [13:  Submission in this proceeding by Ligado, dated June 22, 2016, page 10.] 

4. In their technical reports Ligado points out that the technology that they would deploy is the Long Term Evolution (LTE) standard, which is maintained by the international 3rd Generation Partnership Project (3GPP). This standard is an active standard that is continually being modified by the international 3GPP. The FDOT is concerned that any such modifications in the future may inadvertently cause an increased likelihood of interference when evaluated using protection zone metrics for NOAA GOES earth stations that were agreed to prior to the modification. Ligado also points out in their technical reports that their analysis is not based on an exact planned deployment of specific sites and specific transmitter configurations and admits that their protection zone metrics may need reevaluation if their simulated fixed site laydown densities used for this analysis do not match their eventual deployment profiles[footnoteRef:14]. With so many unknowns for any mobile user service it would become a significant effort for an earth station operator who is not familiar with LTE and the 3GPP to participate in what might become a continuing interference mitigation effort.  [14:  Report submitted in Docket 12-340 by Harbinger Capital Partners, LLC, submitted September 18, 2014, entitled “Assessment for the Potential for LightSquared Broadband Base Stations in the 1670-1680 MHz Band To Interfere with Select NOAA GOES-R Ground Locations”, page 14.] 

5. In their November 2015 assessment of the impact on non-federal users, Ligado seems to suggest that the only solution for interference being caused to NOAA GOES-R DCP earth stations (other than the select federal earth stations they studied previously that would be afforded protection) is to abandon the use of the NOAA GOES earth stations and shift to another delivery service. In their comments in this proceeding on June 22, 2016,  Ligado confirms this by proposing their CDN.  The FDOT is not aware of any other delivery service that would provide the same level of reliability and performance as that of the direct reception of the DCP data from the GOES satellite. Unfortunately Ligado’s recommendations for other services in their November 2015 assessment report do not provide the same reliability and performance as the FDOT currently has with its direct reception from GOES. Since the FDOT wind speed project is public safety related, the FDOT must carefully consider reliability and performance issues when evaluating alternatives. Ligado, in their November 2015 recommendations, suggests alternatives that include the internet. Use of the internet to deliver real-time weather information is unacceptable since the severe weather events that will cause a public safety emergency, and increase the need to monitor bridge wind speeds more closely, will also likely impact the performance of the internet connections that might deliver that data. Ligado also recommends several satellite delivery methods including DOMSAT, NOAAPORT, and private satellite rebroadcast. The first, DOMSAT, is a contracted service that is in imminent danger of termination due to funding issues[footnoteRef:15].  The DOMSAT service also operates at K band, affecting its reliability during severe weather events. The second service, NOAAPORT, also uses a contracted satellite service and is subject to budgetary concerns. As Ligado mentions in their report, NOAAPORT can include latencies when it transmits its aggregated data products. This uncertainty would impact its effectiveness for a real-time public safety application. The NOAAPORT service aggregates many products and the additional relaying and processing introduces impacts to reliability as well. In addition, for various reasons the NOAAPORT service has made multiple service-affecting technical changes over the last 11 years which also impact its usefulness as a cost-effective, high-reliability, public safety information delivery service. For instance, in 2005, NOAAPORT switched to the DVB-S modulation format. In 2010, NOAAPORT switched from using the AMC4 satellite to the SES-1 satellite. In 2011, the modulation format was changed again from DVB-S to DVB-S2. Further complicating its use, the NOAAPORT system service is delivered via C-band. While C-band is attractive for its resistance to rain-fade, ironically, the band has recently become vulnerable to repurposing for terrestrial mobile service. At the 2015 World Radio Conference, with the support of the United States delegation[footnoteRef:16], and, incidently, the opposition of the World Meteorological Organization[footnoteRef:17] (among others), a lower part of the C-Band fixed satellite service allocation was identified for use by terrestrial mobile service. Any move from the current L-Band federal allocation to a commercial C-band allocation would significantly increase uncertainty in the future of satellite based delivery of this real-time public safety weather information. Ligado suggests a third option which is to establish a new private satellite rebroadcast service it is calling the CDN. This has obvious technical and financial hurdles that make it unattractive for a public agency such as the FDOT. The design, construction, and operation of such a system is not trivial and would also place the FDOT in the same position of potentially using a vulnerable satellite service (either from weather or continuing regulatory threats).  In their comments of June 2016, Ligado further proposes that the new CDN be paid for by an auction winner who would fund a non-profit company to operate the CDN. This is problematic in that there is no guarantee that having abandoned the spectrum and decommissioned their NOAA GOES earth stations, that the user community will continue to receive NOAA GOES data via this CDN in perpetuity. For instance, in the event an auction winner were to go bankrupt they might be protected from financial responsibility for funding the non-profit resulting in the permanent loss of NOAA GOES data service to the user community. Even if the auction winner were required to create a non-profit company funded by a public trust fund that the auction winner finances, there is no way to forecast the long-term cost to manage and operate such a service given the constant changes to the technological and regulatory components of the telecommunications industry. [15:  Reported by NOAA at the May 3-5, 2016 DCS user’s meeting in Sioux Falls.]  [16:  FCC website accessed June 20, 2016, https://www.fcc.gov/news-events/blog/2016/01/15/2015-world-radiocommunication-conference-troubling-direction.]  [17:  WMO report, “ RADIO-FREQUENCY SPECTRUM MANAGEMENT ISSUES, WMO Preliminary Position on WRC-15 Agenda”  accessed June 20, 2016, https://www.wmo.int/pages/prog/sat/meetings/documents/ET-SAT-8_Doc_12_Frequencies.pdf] 

6. If the FCC elects to reallocate 1675-1680 MHz for terrestrial mobile service downlink use, as Ligado has requested, the FCC will need to apply a philosophy for managing communication sites that includes earth station receivers. To protect all NOAA GOES receiving earth stations, the FCC should establish a receiver interference protection policy for this spectrum and include the following features at a minimum:
· Assign secondary status for terrestrial mobile service transmitters operating on the downlink frequency. The burden of interference mitigation is then on the mobile service provider who presumably has the knowledge, resources, and capabilities to address such issues. Terrestrial mobile service providers would be required to mitigate or terminate operation of any fixed downlink transmitter(s) that causes interference to a current or future earth station operated by an authorized NOAA GOES user (federal or non-federal). The language in the Code of Federal Regulations (CFR) Title 47, Part 27.1135, which provides protection to non-federal government meteorological satellite earth receivers operating between 1675 and 1710 MHz, from Advanced Wireless Service (AWS) licensees operating in the 1710-1755 MHz band, should serve as a model for new rules regarding secondary status for terrestrial mobile downlink transmitters at 1675-1680 MHz.
· Establish safe-harbor (protection zone) criteria that would prevent a terrestrial mobile service provider from constructing a downlink transmitter site near any existing earth station operated by an authorized NOAA GOES user without coordinating with them to avoid interference. In addition, require the terrestrial mobile service providers to reevaluate this criteria and report any impact to the FCC, when the technical specifications for their service are to be changed, e.g. the deployment of a new release of the LTE protocol by the 3GPP.
· Establish a volunteer public database that documents current and future earth stations, deployed by authorized users, to communicate with the GOES satellite. This database could support not only DCS but GRB and HRIT/EMWIN.
· Establish a required public database that lists the locations of all terrestrial fixed transmitters sharing the band. A public database permits current and future earth station users to contact terrestrial operators for interference mitigation.
· Require the terrestrial mobile service provider to pay an administrative interference remediation fee to the FCC should they cause interference to an earth station receiver previously documented in the database.
· Require the terrestrial mobile service provider to provide a means to temporarily and rapidly shutdown terrestrial fixed transmitters sharing the band that are within a interference protection radius of a designated site if an authorized public safety agency requests it. The request should be complied with without regard for first mitigating interference. This will address scenarios associated with deploying temporary earth stations in support of emergency events, such as a wildfire.
7. There is precedence for the FCC to maintain a volunteer public database of receive-only earth stations associated with satellite communications in order to protect them from terrestrial interference. Currently, the FCC International Bureau Licensing System (IBLS)[footnoteRef:18] maintains a volunteer database of receive-only earth stations associated with satellite communications,[footnoteRef:19] in particular television receive-only earth stations. Under this program, an earth station operator who registers with the IBLS is protected from interference caused by licensed terrestrial microwave. A similar database could be used to protect the earth stations of authorized NOAA GOES users from the terrestrial interference that will be created by a system such as Ligado’s, should they be allowed to share the spectrum. [18:  http://transition.fcc.gov/ib/sd/se/elichome.html]  [19:  CFR Title 47, Part 25.131.] 
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Randy Pierce
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