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	Summary: 

	This ECO Bulletin provides a summary update on aspects of progress in spectrum management outside the CEPT especially, in the USA and Canada. These items include:
1. FCC anounced Notice of Proposed Rule-Making (NPRM) for additional WAS/WLAN frequencies in the 5 GHz range; there are also other developments on this subject;
2. Recent APT Wireless Group Meeting in March 2013. This meeting adopted a number of new APT Reports dealing with several services and applications such as public mobile networks, ITS, SRD, BB-PPDR and satellite services;
3. A further FCC consultation on 600 MHz band plan options;
4. UAE – 700 MHz band plan;
5. Direct Air to Ground Communications – Two Developments in the USA;
6. TV White Space – Africa Forum and Trials in Africa;
7. IRIDIUM NEXT: IUCAF-CRAF Concerns and FCC Modification of the Space-Station License held by Iridium Constellation LLC.













	Proposal: 

	This bulletin is to note by the ECC. More detailed input on some of the subjects covered is being input to the groups dealing with the respective subjects.
The information about the proceedings with respect to 5 GHz in the USA should be taken into account 1) when discussing the organisation of work within the ECC in advance of an EC mandate and 2) to also consider other frequency alternatives outside of the 5 GHz ranges under discussion in the USA.
Several other issues (BB-PPDR related, satellite service related, DA2GC, SRD, ITS, Iridium, etc.) should be discussed at the respective WG/ PT level that is indicated in square brackets and as much as appropriate.
DA2GC: the new initiative in FCC 13-66 to investigate the frequency range 14-14.5 GHz for DA2GC usage should not be neglected. Although this initiative is for DA2GC usage in a number of years from now (maybe from 2016 on), it should be monitored and decided whether it should be also investigated under the WGFM / PT FM48 work.  

	Background: 

	The Office brings to each ECC meeting a bulletin on activities in radio communications in other world regions, where a regulatory dimension is raised (e.g. by innovative services or technology). The primary objective is to identify whether the ECC needs to investigate further or consider possible new actions. A secondary but more frequently addressed objective is to enable comparison to be made with the regulatory approach in other regions to subjects already treated by the ECC (including, where relevant, to the work of the CPG).





1. FCC Proposal - NPRM for additional WAS/WLAN frequencies in the 5 GHz range
FCC – 5 GHz

This reporting gives an update on the proceedings of the FCC Notice of Proposed Ruilemaking (NPRM) for additional WAS/WLAN frequencies in the 5 GHz range.  Earlier steps on this process were already reported in the last ECO bulletin. 
The FCC announced during the open meeting on 20 February 2013 the NPRM for additional WAS/WLAN frequencies in the 5 GHz range (this is FCC 13-22). The FCC chairman announced that 195 MHz of additional spectrum would be opened as part of this Notice of Proposed Rule Making, meaning that both the 5350 to 5470 and 5850 to 5925 MHz bands would be made available (in short, the so-called U-NII-2B and U-NII-4 bands).  This process also contains a review of the requirements for Terminal Doppler Weather Radar (TDWR) interference mitigation, reopening the 5600 to 5650 MHz band and investigation on whether the U-NII-1 band could be used also by outdoor WAS/WLAN.
The NPRM itself is found here. 
THE FCC ET Docket No. for this proceeding is 13-49.
The FCC received 74 postings, for a total of more than 1000 pages. To see and/or download the comments, go to http://apps.fcc.gov/ecfs/comment_search/input.action?z=574gv and enter 
13-49 into the “Proceeding number” box and click “Search for comments”.
Given the likely importance and complexity of this issue, e.g. with a possible CEPT mandate being discussed already at the July RSComm meeting, this bulletin considers some of the main points made in the NPRM consultation responses.  It also shows an alternative approach being advanced by an industry grouping (across several continents)  
Proponents’ Comments
The Wifi-alliance and other supporters stressed during this consultation that the 5 GHz band is for them the only band in the United States that has the potential to support 802.11ac, the so-called next-generation of Wi-Fi technology. The proponents acknowledge that an important part of this process will be the effort to find ways for Wi-Fi equipment to share the U-NII-4 band with Intelligent Transportation Systems (ITS and DSRC/Electronic Fee collection) usage (Note: ITS protocols are also based on 802.11 air interface protocol technology). 
Automotive and transportation sector:
About one third of the responders have been from the automotive and transportation sector and provided argumentation about the necessity to protect the ITS/DSRC usage or expressed doubts about the potential sharing of the band 5850-5925 MHz between U-NII devices (license-exempt) and road-safety related ITS applications (Note: DSRC in the US context means ITS AND TTT/DSRC/Electronic Fee Collection, the latter one, in Europe, is operated in the range 5795-5815 MHz).
Satellite related issues:
Several satellite operators (including INTELSAT and SES ASTRA) criticised the FCC for the NPRM for the 5850-5925 MHz band has not sufficiently considered the need to protect FSS receivers from aggregate interference caused by millions of U-NII device. This may also be considered as an international aspect due to the fact that C-Band Atlantic Ocean Region satellites often support transatlantic communications and can be potentially devaluated by insufficient protection measures on one end of the communications links. 
ESA made the same point concerning the EESS (active) in the band 5350 to 5470 MHz (European GMES project) and considers that it is fundamental that no national regulations are approved before the ITU-R compatibility studies are completed and a decision is taken at WRC-15. This would be the only way to avoid a repetition of the WRC-03 situation, where the technical studies results had to be modified to accommodate existing national regulations. ESA also acknowledged that this aspect was already covered by existing proceedings in the frame of the ITU-R JTG 4-5-6-7 works, the US administration submitted a proposal to extend the RLAN usage to the band 5350-5470 MHz by adding an allocation to MS in the band. Studies to evaluate the compatibility with the existing services have started and will be completed on time for WRC-15. Note: preliminary studies by ESA and France, available in CPG, indicate that GMES and outdoor WAS/RLAN co-frequent sharing of frequencies may be extremely difficult to achieve.
Another satellite related issue is that the FCC in the NPRM also proposed to consider outdoor usage in the U-NII-1 band in 5150-5250 MHz. Permitting the outdoor operation of unlicensed devices in the U-NII-1 band could create substantial harmful interference to Globalstar’s mobile satellite service (“MSS”) feeder link operations at 5096-5250 MHz. Accordingly, the FCC has been requested to should maintain its existing prohibition on outdoor operations in the U-NII-1 band and ensure that Globalstar’s MSS offerings are protected from harmful interference.

Concerning the protection of weather radars in 5600-5650 MHz:
There were several commentators proposing to the FCC to use a more stringent requirements with regard to registration of outdoor WAS/RLAN in a database, additional security measures, and study/review sharing techniques for the protection of meteorological radars. So far, registration of outdoor WAS/RLAN devices is on a voluntary basis, i.e. the FCC encouraged users of U-NII devices near the aeronautical weather radars to register in a voluntary database system as discussed in the guidance DA 12-459 and took action in 2012 against operating devices that caused interference to weather radars maintained by the Federal Aviation Administration (FAA) operating in the 5600-5650 MHz band.
In addition to applying its enforcement authority against specific manufacturers or service providers, the FCC provided revised guidance to manufacturers seeking certification authority for the 5.47 GHz – 5.725 GHz band: (1) requiring devices to notch the 5600-5650 MHz band (2009); (2) requiring indoor devices to be labelled for indoor use only (2009); (3) requiring professional installation of outdoor equipment and encouraging registration of location and ownership of outdoor transmitters in a voluntary industry database (2010); (4) requiring outdoor devices operating on the TDWR channels to be 35 km removed from the radar site and separated in frequency from the radar (2010); (5) specifically declaring that user configuration cannot include the ability to set a jurisdiction for the device that would have the effect of disabling DFS (2010).  In addition, the FCC has also proposed a new test for U-NII devices in this band that for the first time includes TDWR waveforms, which had not been part of prior tests.  Now pending at the FCC is a rulemaking proposal to resolve these issues and to adopt the guidance into rules.
The above describes the measures taken by the FCC. However, the regulatory regime in Europe may be to some extent different from the one in the US, hence why both regions may need to implemented different measures to address this issue. The basic problem seems however to be the same: the issue is about non-compliant equipment and/or non-compliant operation of equipment.  
Note that WGFM / SRD/MG is working on an analysis of the 5 GHz DFS situation and interference to weather radars. In this context, SRD/MG is developing an ECC Report, ADCO R&TTE is performing a market surveillance campaign and an LS was sent from WGFM#77 to ETSI BRAN concerning the potential disabling of the DFS mechanism by changing software or software settings.

Alternative Development:
In the context of extension bands for IEEE 802.11ac (as this was stressed by the Wifi-alliance during the FCC consultation), ECO also noted an alternative development. This is a proposal to use the existing UWB generic regulation as “802.11ac extension band” (in Europe in 6-8.5/9 GHz) for typical indoor usage and point-point connection to and from wireless devices such as mobile phones, laptops, pads. Embedded below is a presentation from CSR and Samsung on this issue.




2. Recent APT Wireless Group Meeting – March 2013

The 14th Meeting of the APT Wireless Group was held in Bangkok, Thailand from 18 to 21 March 2013. The meeting agreed several new APT Reports and APT questionnaires, inter-alia:
APT Questionnaires:
Questionnaire on present and future usage plans of the bands 1980-2010 MHz and 2170-2200 MHz in Asia-Pacific Region.   
Note: According to the Table of Frequency Allocations of the Radio Regulations, the frequency bands 1980-2010 MHz and 2170-2200 MHz are allocated to fixed, mobile and mobile-satellite services on a co-primary basis in all regions. According to RR Nos. 5.388 and 5.351A and Resolution 212 (Rev.WRC-07), the frequency bands 1980-2010 MHz and 2170-2200 MHz may be used by administrations wishing to implement either the terrestrial or the satellite component of IMT, while it does not preclude the use of these bands by other services to which they are allocated.
Another APT questionnaire was approved on Wireless Power Transmission. The objective of this questionnaire is to seek information from APT Members to develop a new APT Report of Wireless Power Transmission (wireless chargers). 

APT Reports

1.  A new APT Report on 806-960 MHz Frequency Arrangements, National Allocation and Assignments for IMT. The new APT Report has been developed based on the reply on questionnaire on 806-960 MHz frequency arrangements, national allocation and assignment for IMT. The report contained information of the usage of 806-960 MHz of nine APT Member Administrations. [relevant information for PT1]
APT/AWG/REP-36
APT also installed and agreed Terms of Reference for a Correspondence Group on Coexistence between Systems Operating in the 700 and 800 MHz Bands during this meeting.[relevant information for PT1]
Terms of References of the Correspondence Group on ‘Estimation of Spectrum bandwidth requirements related to WRC-15 Agenda Item 1.1 were also agreed. The Correspondence Group has to carry out the necessary studies to create an estimate of the spectrum bandwidth requirements for IMT and other terrestrial mobile broadband applications in Region Japan provided Dr. Hiroyuki Atarashi as the chairman of the CG. [relevant information for CPG PT D]

2. A new APT Report on Frequency Usage of the Band 3400-3600 MHz. The new APT Report has been developed based on the replies on a questionnaire on 3400-3600 MHz frequency usage. The report contains information of the usage of 3400-3600 MHz of nine APT Member Administrations. [relevant information for PT1]
APT/AWG/REP-37
3. APT approved the update/revision of APT Report on "Information of Mobile Operator's Frequencies, Technologies and License Durations in Asia Pacific Countries" (APT/AWG/REP-15 REV 1).   [relevant information for PT1, ECO]
APT/AWG/REP-15 (Rev.1)
4. APT approved a new APT Report on “Frequency Bands for Harmonized Use of SRDs”  (very similar to ERC/REC 70-03) containing national implementation information for the various entries for SRDs in APT. This New Report contains information of the implementation status of SRDs and frequency bands for 15 APT Member Administrations at the present time.[relevant information for SRD/MG]
APT/AWG/REP-35
5. Revision of APT Report on Case Studies on Typical Radio Interferences, Their Causes and Solutions. [relevant information will be provided to PT FM22]
APT/AWG/REP-25 (Rev.1)
6. Revision of the APT Report on "Usage of Intelligent Transportation Systems in APT Countries” (APT/AWG/REP-18Rev1). [relevant information will be provided to SRD/MG]
APT/AWG/REP-18 (Rev.1)
The situation in Japan and Korea is more similar to Europe. Both of these countries have adopted national electronic fee collection (DSRC) systems in the 5,8 GHz range and have large investments on deployment of these.
China is interested in the CALM M5 (ISO term for ITS 5 GHz) and IEEE 802.11p work, but there is currently little information on spectrum issues. China has a national standard specifying CEN DSRC on 5,8 GHz for interoperable Electronic Fee Collection systems, and therefore will face a similar interference/coexistence situation as in Europe.
Australia has a national standard specifying CEN DSRC on 5795-5815 MHz GHz for interoperable Electronic Fee Collection systems, and has large scale national deployments of these.  Embargo 48 was issued in April 2008 to protect the band 5,850 GHz to 5,925 GHz from any future assignments, to enable planning for the introduction of ITS into the band.
Work is well progressed on resolving potential interference and coexistence issues, many of which are similar to those in Europe.  The process to formally apply for allocation of ITS in the 5,9 GHz band has commenced. 
Since ETSI comes to the finalisation of the ITS Release 1 standardisation activities and the European car manufacturers agreed to an implementation agreement, it has been considered helpful to inform about this in section 5 of this ECO Bulletin in this context. The European ITS standardisation and related frequency decisions are considered to lead the efforts on a worldwide basis to bring cooperative ITS solutions in the near future on the market.
7. Broadband PPDR related issues 
Similar to the activities in PT FM49 that led to the publication of ECC Report 199, APT agreed now on a liaison statement to ITU-R WP5A to inform about AWG’s work on development of a new report on the mission critical PPDR broadband requirements that AWG believed could support WP5A to updating the ITU-R report M.2033 or creating a new ITU-R Report on broadband PPDR requirements. [relevant for PT FM49]
The new APT Report 34 on Studies for the Efficient Interoperability between Satellite and Terrestrial Services in the Area of Disaster Mitigation and Relief was approved. ECO notes in this context several European projects and proposals. [relevant information to be provided to PT FM49 and PT FM44].
APT/AWG/REP-34   
8. APT approved a new APT Report 33 on Use of Satellite Technology to fulfill the Broadband Requirements of Social, Industrial and Economic Development [relevant information for PT FM44]
APT/AWG/REP-33
9.  AFIS Link
http://www.apt.int/AFIS 
The AFIS database (based on EFIS software) contains a number of web-links to NTFA from APT countries. 
With the adoption of APT Reports containing national implementation information, APT could be potentially interested in the same developments as currently under progress for EFIS (REC 70-03, ECO Report 03 etc. as data in EFIS with possibility to update data by the NRAs in the database directly in the future). [relevant information for EFIS/MG and ECO]

3. FCC seeks comments on the 600 MHz band plan 
The FCC has released on 17 May 2013 a public notice to announce a further consultation (deadline by 28 June 2013) to provide comments on detailed variations/options/proposals made regarding the future 600 MHz band plan in the USA. The document itself contains the history of this process which was already earlier reported in an ECO Bulletin. [relevant information for CPG)



4. UAE – 700 MHz band plan 

The UAE Telecommunications Regulatory Authority (TRA) announced on 22 May 2013 its band plan for 700 MHz and announced the release of spectrum in the 800 MHz band for mobile broadband services. The TRA believes that allocating these bands to mobile broadband with the equivalent global device ecosystems will best serve the UAE public interest, driving down costs and minimising interference along borders.
 By combining the 800 MHz band plan for Europe, Middle East and Africa with the lower duplexer (2 X 30 MHz) – as a baseline - of the Asia Pacific (APT) 700 MHz band, UAE will be the first country in the ITU Region 1 to reap the benefits of both bands, which will support affordable network rollout, benefiting more of the population with mobile broadband connectivity.
The recent UAE TRA decision is to allocate the 700 MHz for 2X30 MHz of the APT-700 FDD Band 28 as a baseline with the mention of additional 2X10 MHz and 5 MHz (DMO) for PPDR. 
 http://www.tra.gov.ae/news_UAE_TRA_ANNOUNCES_700_MHZ_BAND_PLAN_FOR_MOBILE_BROADBAND-514-1.php 
Under the link, there is a whitepaper with the precise band plan.  Many Arab countries showed support for the UAE 700 MHz channel plan during the March 2013 Arab Spectrum Management Group Meeting held in Dubai. (relevant information for CPG and PT FM49)

5. Direct-Air-to-Ground Communications
In addition to the last ECO bulletin to the ECC, in relation to direct-air-to ground communication systems (work in PT FM48), ECO noted two developments in the USA which have already been reported to the last PT FM48 meeting on 7-8 May 2013:

These concerns an extension of the current DA2GC system in the USA by 2 x 1 MHz based on the acquisition of Airphone by Aircells. In addition, the FCC issued on 9 May 2013 a new proposed rulemaking (consultation and request for studies) to establish a new, terrestrial-based air-ground mobile broadband service with aircraft in the 14.0-14.5 GHz band, presumably a “second generation” system to be put in operation, relatively close to the end of the first generation license expiration (Aircells license) on 1 January 2016, proposing to establish a new, terrestrial-based air-ground mobile broadband service with aircraft in the 14.0-14.5 GHz band – see FCC 13-66 http://www.fcc.gov/document/expanding-access-broadband-and-encouraging-innovation).


 (relevant to note for PT FM48 and PT FM44)
6. TV White Space – Africa Forum and Trials in Africa
1. TV White Space event in Senegal in Africa  - Africa Forum 2013, 3 June 2013, the details of the event are posted here (https://sites.google.com/site/tvwsafrica2013/presentations), including slides from various presentations. The event was hosted by Google, Microsoft and others with the aim of promoting TV White Space usage to an African audience. 
2. TV White Space Trials were described. There seems to be a substantial one currently in Cape Town in South Africa with others on-going in Tanzania (http://www.fiercebroadbandwireless.com/story/microsoft-unveils-tv-white-space-pilot-tanzania/2013-05-08 ), Kenya and Malawi among other places.
3. The Cape Town trial currently is focused on providing connectivity to schools in the Tygerberg area of Cape Town
(https://docs.google.com/a/google.com/viewer?a=v&pid=sites&srcid=ZGVmYXVsdGRvbWFpbnx0dndzYWZyaWNhMjAxM3xneDo2MWY1ZjM0NTg4NmZmYTg5 and http://www.tenet.ac.za/about-us/the-cape-town-tv-white-spaces-trial). 
4. University of Malawi described the Malawi trials - https://docs.google.com/a/google.com/viewer?a=v&pid=sites&srcid=ZGVmYXVsdGRvbWFpbnx0dndzYWZyaWNhMjAxM3xneDoxODBhOTY5N2ZlZTFlMGM5 . 

From recent events, such as the Mircosoft TVWS conference in Berlin or the events and trials reported above, it seems that proponents such as Google and Microsoft see the biggest potential for TVWSD in regions where the terrestrial infrastructure is less developed (developing countries).


7. IRIDIUM NEXT: IUCAF-CRAF Concerns and FCC Modification of the Space-Station License held by Iridium Constellation LLC

This information is relevant for WGFM and PT FM44. ECC/DEC/(09)02 was amended in 2012 in relation to this. Iridium has been invited to provide a presentation at the next WGFM and PT FM44 meeting respectively. 
The following letter was sent to the FCC, dated 15 May 2013, by IUCAF and CRAF.


IRIDIUM registered recently their replacement satellites under the terms of ITU Res. 739. (19 March 2013, i.e. the expiry data for decision is 4 months after publication of CRc3297, any objections against the new registration should be sent before that date)



CRAF and IUCAF have asked the FCC about the status of the IRIDIUM NEXT application with respect to the interference problem to radio astronomy. Radio astronomers welcome the fact that IRIDIUM has implemented a capability of avoiding unwanted emissions, but are concerned that this isn't the default mode of operation. Many observatories see the notification scheme proposed by IRIDIUM as unworkable, as they schedule their observations at short notice (15 minutes) to make the best of atmospheric propagation conditions, e.g. switch from high frequencies to low frequencies when it is raining. An estimate by CRAF for observatories only in Europe, is that a notification scheme would perhaps allow IRIDIUM only 5-10% of the time to use their 'default mode' when there aren't any L-Band observations on schedule.
Furthermore, CRAF stressed that such a coordination agreement had been in place in the 90-ties and did not work then. 
Another information is from the FCC, an order to grant a modification of the space-station license held by Iridium Constellation LLC (“Iridium”)1 to add authority to provide Aeronautical Mobile-Satellite (Route) Service (“AMS(R)S”)2 in the 1618.725-1626.5 MHz band. Iridium requested earlier such a modification, however for the whole band 1610-1626.5 MHz, saying that possible interference problems could be solved by coordination. The FCC Order DA 13-141 is not specifically applicable for Iridium Next, but can also be applied for the current constellation. The frequency range is not expanded, but the service Iridium wants to provide with this is a primary one (AMS(R)S) instead of a secondary (MSS). However, the AMS(R)S service has a broader allocation, also covering the radio astronomy band 1610.6-1613.8 MHz, in which both services have a primary allocation. It is understood that the AMS(R)S service by Iridium is meant for those areas where it is difficult for planes to have direct air-to-ground connections, such as above the middle of the Atlantic. If successful, then this service will be expanded to other areas, followed by an expansion of the frequency range. 
Consistent with Standards and Recommended Practices (“SARPs”) developed by the International Civil Aviation Organization (“ICAO”),4 the modified license includes conditions limiting Iridium’s AMS(R)S to geographic areas in which it is unlikely to receive interference from established primary services in adjacent frequency bands, according to the FCC. The FCC considers that granting of this application would serve the public interest by providing enhanced options for safety communications with aircraft in areas in which such communications are currently unavailable or limited.




8. ITS 
ECC Decision (08)01 and Commission Decision 2008/671/EC identify the frequency band 5875-5905 MHz on a non-exclusive basis for ITS road safety applications. ECC Decision (08)01 is currently implemented in 39 CEPT countries including all EU member states. ETSI TR 101 067 includes the standards developed under the mandate 453 and was agreed in early 2013 as the Release 1 for ITS in the spectrum 5875-5905 MHz. The objectives for a release process are:
•	An organised process for standardisation activity for cooperative ITS;
•	Standardisation based on agreed functionalities to be deployed by the stakeholders;
•	The release process to be coordinated between the CEN and ETSI as far as possible;
•	The functionalities and technologies (i.e. the features) to be subject to a consultation process with stakeholder deploying the cooperative ITS.
Release 1 is basically the “minimum set of standards” for interoperability provided in accordance with M/453. These standards are intended for the initial deployment of cooperative ITS and have been developed by ETSI and some, by CEN. They include a basic set of ITS applications (BSA).
The application and facility layer standards cover the requirements deriving from the basic use cases identified by the involved stakeholders for the initial deployment. This includes agreed message sets as well as the higher layer data exchange protocols required for driver information and for dissemination of hazard warnings.  
Also, a standard for a simplified point of interest notification service for electrical vehicles has been developed within ETSI and published. 
Although the focus has been set on direct V2V communication, an access technology agnostic approach has been at all times followed, this guaranteeing the future validity of Release 1 standards.   
The developed communication standards also include the network and transport layers, GeoNetworking for ITS-G5 (GPS/Galileo positioning information is used) and Basic Transport Protocol being fully specified. The required standards for enabling IPv6 based services to be deployed have been also developed and are part of the release 1 document set.
Access and media standards for 5.9 GHz spectrum usage (profiling IEEE 802.11), multichannel operation, decentralised congestion control and coexistence of ITS and CEN-DSRC based services (road tolling/ electronic fee collection) in the 5.8/5.9 GHz band have been covered by standards intended for this initial ITS release.
Furthermore, basic management and security standards as well as reference architecture standards, test specifications and reports from interoperability tests are included in Release 1.
The twelve car manufacturers in the CAR 2 CAR consortium recently signed a Memorandum of Understanding to signal their intention to provide cooperative systems from 2015 on. Car-2-Car Communication will be integrated in the refined telematics platform of the vehicles and its applications will mainly evolve the three areas
•	advanced driver assistance increasing road safety;
•	increasing traffic efficiency with traffic congestion control;
•	user communications and information services (comfort and business applications).
The first implementation under Release 1 will most likely only use parts of the spectrum identified by ECC and EC. 
ETSI is preparing a new system reference document to support the review of ECC/DEC/(08)01 in the 2013-2014 timeframe.  (To note for the work in SRD/MG)
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Abstract

This document addresses synergies for using 6-10.5GHz as an extension frequency band for 802.11ac. 
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This Presentation

Technology Overview

	Shannon Capacity

	Regulations

Why 6-10GHz complements 11ac

		11ac needs additional capacity

		11ac use cases need peer-to-peer at short range

		6-10GHz is a low risk extension of spatial capacity for 11ac



6-10GHz has propagation characteristics similar to 11ac

6-10GHz can reuse the same antenna

6-10GHz can probably reuse much of the same RFIC and BB die
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Shannon Capacity of Wider Channels

		Wider channels increase capacity linearly

		Very high speeds with low SNR and SISO
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5-10GHz Allocation

		6-10GHz spectrum provides from 5-7 additional channels (500MHz) for VHT-like speeds

		Tx power is limited to -41dBm/MHz currently

		FCC allows averaging over 1μs, so a 500MHz system with 300ns symbols could hop over 3 bands => 4.77dB additional power
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How is this useful for 802.11?

		802.11ac will become VERY successful

		Expected to dominate WLAN chipset sales by 2014

		5GHz channels for infrastructure are limited

		Peer-to-peer connectivity is expected to grow dramatically

		Wi-Fi Direct applications such as remote display, file/photo/video sharing, and docking…these are bandwidth intensive

		Mobile platforms will ship hundreds of millions of 11ac chipsets per year

		Will create additional demand for capacity

		6-10GHz would provide dramatic increase in spatial capacity for peer-to-peer applications without impacting infrastructure capacity
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5GHz Frequency Bands
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802.11ac could benefit from having additional VHT channels

Source: Rohde & Schwarz white paper
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Use Case – Mobile Wireless Docking

		Simultaneous internet and wireless docking with wireless display



		Office / Desktop

		(6-10GHz)



Meeting room

(6-10GHz)

Home /Entertainment

(6-10GHz)

Optional wireless keyboard/mouse

(Bluetooth or low-power Wi-Fi)

Internet access

(11ac)

Optional wireless charging
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Use case: Peer-to-peer sharing
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Android “Party Mode”



Galaxy S III: AllShare, GroupCast, ShareShot
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Cube farms: Use 5-6Ghz for infrastructure, 6-10GHz for P2P

July 2012
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		At 320Mb/s at 8.2GHz, radius of coverage is ~2 meters with SISO OFDM

		In a 10x10 foot space, this provides an aggregate spatial capacity of 5.12Gb/s

		Minimum of 4 channels is required

		Could be shared band

		Peer to peer apps can operate without interfering with infrastructure WLAN



		Small cells yield highest spatial capacity in users per square meter

		SISO OFDM UWB has a coverage area just larger than an average cubicle

		Channel reuse can optimize capacity with minimum interference
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6-10GHz is a low risk extension to 802.11ac for peer-to-peer

		Can share common antenna

		No packaging issues

		Similar RF chains, some of which can be shared

		Propagation characteristics are similar to 802.11ac

		No more directional than 5-6GHz

		Does not need an antenna array

		BUT range is limited

		About 1Gbps at 2 meters (500MHz channel, 1x2 MRC)

		Low power: <400mW for a complete PHY+MAC

		Doesn’t include sharing of RF, Analog, and digital with 802.11ac
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Common antenna

		Numerous inexpensive antennas are already commercially available that cover 3 to 10GHz

		Extension to cover 2-10GHz not expected to be difficult
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RF Circuitry Sharing

		Design of RF circuits capable of tuning from 5-10GHz is feasible

		Baseband filters with cutoffs from 20-500MHz may require some study

		As figure above shows, even if dual RF paths are needed, complexity is not prohibitive
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Summary

		Addition of these new bands to an existing 802.11ac radio represents minimal risk

		RF design complexity and propagation behavior of signals in these bands is comparable to 802.11ac

		Power consumption of a PHY in these new bands is comparable to 802.11ac and is well suited to mobile platforms

		Gets peer-to-peer traffic off limited infrastructure bands

		Addition of 6-10GHz bands to an 802.11ac PHY gives significant additional spatial capacity for peer-to-peer applications with minimal complexity increase
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Jim Lansford  CSR, plc  100 Stirrup Cir   Florissant, CO  80816  +1 214  842 3959  jim.lansford@csr.com  


Richard Edgar  CSR, plc.  Churchill House, Cowley  Road , Cambridge, UK  +44 1223  692000  Richard.edgar@csr.com  


Yongsuk Kim  System  LSI,  Samsung  Electronics co.  San #24 Nongseo - Dong,  Giheung - Gu,Yongin - City,  Gyeinggi - Do 446 - 711,Korea  +82 - 31 - 209 - 6349  yongsuk@samsung.com  
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Frequency Range

3.1GHz ~ 10.6GHz

Polarization Linear (Vertical)
Gain 3.2dBi (max.)
V.S.W.R 1:3
Power Capability =5 Watt
Impedance 50Q
Radiation Element Copper
Material PP
Dimension 6% 35 x 0.6 mm
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DA 13-1157

Released:  May 17, 2013





WIRELESS TELECOMMUNICATIONS BUREAU SEEKS TO 

SUPPLEMENT THE RECORD ON THE 600 MHz BAND PLAN 



GN Docket No. 12-268



Comment Date:  June 14, 2013

Reply Comment Date:  June 28, 2013



In the Broadcast Television Incentive Auction NPRM, the Commission sought public comment on creating a 600 MHz wireless band plan from the spectrum made available for flexible use through the broadcast television incentive auction.[footnoteRef:1]  The Commission identified five key policy goals that would provide the framework for adopting a wireless band plan: utility, certainty, interchangeability, quantity and interoperability.[footnoteRef:2]  The majority of commenters support many features of the proposed band plan framework that aim to achieve these goals,[footnoteRef:3] but express a broader range of views on how and where to configure the uplink and downlink blocks in the band plan.[footnoteRef:4]  To evaluate and quantify the technical tradeoffs associated with configuring the uplink and downlink bands, on May 3, 2013, the Commission hosted a public workshop.[footnoteRef:5]  At the workshop, stakeholders discussed a variety of technical aspects to consider in creating a 600 MHz wireless band plan, including mobile antenna issues, harmonics interference, intermodulation, and high power services in the duplex gap.[footnoteRef:6]   [1:  Expanding the Economic and Innovation Opportunities of Spectrum Through Incentive Auctions, Notice of Proposed Rulemaking, 27 FCC Rcd 12357 (2012) (NPRM).  In response to the NPRM, over 400 interested parties filed comments. See GN Docket No. 12-268.]  [2:  NPRM, 27 FCC Rcd at 12401-02, para. 125.  ]  [3:  These include auctioning “generic” blocks rather than specific frequency blocks; licensing in five megahertz “building blocks;” offering blocks designated specifically for uplink and for downlink operations; establishing guard bands, where necessary; and prioritizing paired blocks wherever possible. Federal Communications Commission Provides Additional Details about Workshop to Discuss the 600 MHz Band Plan, Public Notice, DA 13-799, at 1 (Apr. 19, 2013) (600 MHz Band Plan Workshop Public Notice).  See also, GN Docket No. 12-268.]  [4:  600 MHz Band Plan Workshop Public Notice at 1.]  [5:  Id. at 1-2.]  [6:  A video of the 600 MHz Band Plan workshop is available at: www.fcc.gov/events/learn-workshop-600-mhz-band-plan.] 




As discussed in the workshop, many stakeholders support the “Down from 51” band plan proposal – or a variation of it – in which the Commission would clear broadcast television channels starting at channel 51 and expand downward: the uplink band would begin at channel 51 (698 MHz), followed by a duplex gap, and then the downlink band.[footnoteRef:7]  The workshop made clear that support for a Down from 51 band plan framework is primarily based on concerns over high power services in the duplex gap[footnoteRef:8] and antenna design issues.[footnoteRef:9]   [7:  See, e.g., Letter from AT&T Inc., National Association of Broadcasters, T-Mobile, Intel Corporation, Qualcomm, and Verizon Wireless to Gary Epstein and Ruth Milkman, FCC (Jan. 24, 2013); Comments of T-Mobile USA, Inc. at 10-13; Reply Comments of Ericsson at 13-29. See also, NPRM, 27 FCC Rcd at 12421, para. 178.  Depending on the quantity of spectrum that is repurposed, the downlink band could be situated on both sides of channel 37 (assuming existing channel 37 operations remain on that channel).  ]  [8:  A number of commenters assert that putting high power services in the duplex gap will cause unnecessary and strong intermodulation products, which will result in significant interference to mobile broadband units. See, e.g., Comments of Alcatel-Lucent at 14-16; Comments of CTIA – The Wireless Association at 25, 28.]  [9:  Some commenters raise concerns that a large duplex gap would increase the operating bandwidth the mobile antenna would have to cover, and given current antenna design, it is difficult to cover such a large band with a single antenna in smaller smartphones. See, e.g., Reply Comments of Intel Corporation at 2; Comments of T-Mobile USA, Inc. at 8-9.  The Down from 51 band plan framework narrows the duplex gap by reducing the space between the uplink and downlink bands and thereby reducing the total operating bandwidth for a given amount of repurposed spectrum.] 




The Down from 51 proposals in the record generally limit the amount of market variation that can be achieved, however.  Specifically, most of these proposals are targeted at repurposing a specific amount of paired spectrum nationwide, and provide limited options for how to offer less spectrum in constrained markets, or additional spectrum in individual markets, and only under certain scenarios.[footnoteRef:10]  In the NPRM, the Commission expressed a strong interest in establishing a band plan framework that is flexible enough to accommodate market variation, i.e., offering varying amounts of spectrum in different geographic locations, depending on the spectrum available.[footnoteRef:11]  Further, although the majority of commenters argue that the Commission should prioritize offering paired spectrum blocks over unpaired blocks,[footnoteRef:12] some variations of the Down from 51 band plan limit the amount of paired spectrum that can be offered.[footnoteRef:13] Under the policy framework set forth by the Commission, the Down from 51 approaches in the record appear to favor certainty of the operating environment over the utility of providing the maximum amount of spectrum through flexibility to offer a greater quantity of spectrum in geographic areas where more spectrum is available.   [10:  See, e.g., Comments of AT&T Inc. at Exh. A p. 29; Comments of Qualcomm Incorporated at 16-20 (accommodating variable uplink spectrum in constrained markets only if there is a sufficient number of low power TV stations to place in the duplex gap). ]  [11:  NPRM, 27 FCC Rcd at 12401, para. 123-124. The Commission proposed to accommodate market variation by offering a consistent amount of downlink spectrum nationwide and allowing for variable uplink spectrum, and placing broadcast television stations in the duplex gap in more constrained markets. See, NPRM, 27 FCC Rcd at 12406-09, paras. 136-143.]  [12:  See, e.g., Comments of Competitive Carriers Association at 13; Comments of T-Mobile USA, Inc. at 5-6; Comments of Verizon and Verizon Wireless at 6. ]  [13:  See, e.g., Comments of Qualcomm Incorporated at 4-20.] 




In the NPRM, the Commission sought comment on a number of band plan proposals.[footnoteRef:14]  Emphasizing its goals of “balanc[ing] flexibility with certainty while maximizing the amount of spectrum we can make available for wireless broadband services in each geographic area,” the Commission recognized that other band plans are possible that may achieve the Commission’s goals.[footnoteRef:15]  Consequently, the Commission sought comment on the band plan approaches described in the NPRM, any variations on those approaches, and also invited commenters to propose their own band plans.[footnoteRef:16]  To advance the Commission’s goal of maintaining flexibility to offer different amounts of spectrum in different geographic markets,[footnoteRef:17] we seek further comment on how certain Down from 51 band plan approaches can best address the potential for market variation, particularly in markets where available spectrum is constrained.  Although the Commission continues to consider all band plan proposals in the record, we seek additional comment on certain variations of the Down from 51 band plan, as described below, to develop a more robust record on these concepts.  We invite commenters to discuss the relative merits of all of the band plan proposals and their variations in the record.  Further, we also seek comment on which band plan other countries would be most likely to adopt to allow for global harmonization of the 600 MHz spectrum. [14:  NPRM, 27 FCC Rcd at 12401-12423, paras. 123-184.  ]  [15:  Id. at 12420, para. 177.  ]  [16:  Id.  ]  [17:  See, NPRM, 27 FCC Rcd at 12406-09, paras. 136-143. We recognize that some commenters have concerns about accommodating market variation due to the potential for co-channel interference between wireless and broadcast TV operations spaced as close as 200 km apart. See, e.g., Comments of National Association of Broadcasters at 39-45; Letter from Gordon H. Smith, National Association of Broadcasters, to Julius Genachowski, Chairman, FCC (May 10, 2013), at p. 1-2.  Nevertheless, even assuming that 200 km is the appropriate separation distance, we observe that the breadth of the continental United States is more than an order of magnitude larger than those distances, which suggests that variable market clearing might still allow for substantially more spectrum to be made available in the incentive auction.] 






“Down from 51 Reversed” Band Plan Variation



We seek comment on a variation of the Down from 51 band plan[footnoteRef:18] in which we reverse the configuration of the uplink and downlink blocks (“Down from 51 Reversed”).  Under a Down from 51 Reversed band plan, the Commission would clear broadcast television channels starting at channel 51 and expand downward: the downlink band would begin after a guard band at channel 51 (698 MHz),[footnoteRef:19] followed by a duplex gap, and then the uplink band.  As shown in the diagrams below, the uplink band could extend past channel 37, either nationwide or in certain markets, depending on the amount of repurposed spectrum.   [18:  See NPRM, 27 FCC Rcd at 12420, paras. 178-179.]  [19:  Because the lower 700 MHz band is being used for mobile uplink operations while the upper 600 MHz band would be used for downlink operations under this model, we must create a guard band between the two bands to protect against interference. See, NPRM, 27 FCC Rcd at 12425, para. 189 n.273. ] 




Down from 51 Reversed, less than 84 MHz cleared



[image: ]



Down from 51 Reversed, more than 84 MHz cleared



[image: ]



As discussed in the NPRM, the Commission proposed a structure to keep the downlink spectrum band consistent nationwide while allowing variations in the amount of uplink spectrum available in any geographic area to promote interoperability and accommodate market variation.[footnoteRef:20]  As shown in the diagrams below, by reversing the uplink and downlink bands, the Down from 51 Reversed band plan framework can maintain a uniform downlink band nationwide and allow for market variation in the amount of uplink spectrum offered without placing high power services in the duplex gap.   [20:  NPRM, 27 FCC Rcd at 12401, para. 124.  ] 




Market Variation in Down from 51 Reversed, less than 84 MHz cleared [image: ]





Market Variation in Down from 51 Reversed, more than 84 MHz cleared 
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We seek comment on the Down from 51 Reversed band plan variation.  Are there any special considerations or rules that would be necessary in implementing this approach?  We also seek comment on technical issues associated with the Down from 51 Reversed band plan.  Specifically, we request comment on how this band plan approach would affect the ability of wireless broadband providers to utilize the 600 MHz band effectively, particularly in terms of network and device design.  Further, we seek comment on whether the Down from 51 Reversed approach would provide greater flexibility with respect to market variation than other Down from 51 band plan proposals.[footnoteRef:21]  We ask commenters to discuss the tradeoffs associated with accommodating market variation under the Down from 51 Reversed band plan and the other band plan proposals in the record.   [21:  Id. at 12406-09, paras. 136-143.] 




Guard Bands.  Like other band plan proposals, in a Down from 51 Reversed band plan, we must implement guard bands to ensure all spectrum blocks are as technically and functionally interchangeable as possible.[footnoteRef:22]  Specifically, we would need to implement a guard band at the top of the 600 MHz wireless band between the 600 MHz downlink band and the lower 700 MHz uplink band to protect these services from interfering with one another.[footnoteRef:23]  Similarly, we would need to implement a guard band at the lower end of the 600 MHz wireless band between the 600 MHz uplink band and broadcast television stations.  We seek comment on the appropriate size of the guard bands under this proposal.   [22:  Id. at 12401-02, para. 125.  	]  [23:  As discussed in the NPRM, we note that the Spectrum Act requires that the “guard bands shall be no larger than is technically reasonable to prevent harmful interference between licensed services outside the guard bands.” NPRM, 27 FCC Rcd at 12412, para. 152 citing Middle Class Tax Relief and Job Creation Act of 2012, Pub. L. No. 112-96, § 6407(b), 125 Stat. 156 (2012).] 




Channel 37.  Under a Down from 51 Reversed band plan, it is possible that 600 MHz wireless operations could be adjacent to radio astronomy (RA) and wireless medical telemetry services (WMTS) operations in channel 37, conceivably on both sides, if the 600 MHz uplink band extends below channel 37.    Would the Down from 51 Reversed band plan require additional measures to protect existing channel 37 operations?  If so, how would these measures affect the ability of wireless providers to utilize the adjacent spectrum?  We also seek comment on a proposal to apply the spectral mask for TV white space devices to prevent interference and protect existing channel 37 WMTS operations from interference if mobile uplink operations (rather than wireless downlink operations) are on both sides of channel 37.[footnoteRef:24]  Further, in the event that the Commission can repurpose more than 84 megahertz of spectrum, yielding an uplink band that would extend below channel 37, wireless uplink operations will be both above and below channel 37.  If this occurs, the duplex spacing for paired blocks with uplink blocks below channel 37 would be greater than for paired blocks with uplink blocks above channel 37 because wireless operations cannot operate on channel 37.  We seek comment on the effects of this variable duplex spacing, and how this affects network and/or device design.  We seek comment on other issues relating to existing channel 37 operations under the Down from 51 Reversed band plan approach.  [24: See, e.g., Comments of Philips Healthcare at 4-6. See also, 47 CFR § 15.709(c)(4).] 






Down from 51 with TV in the Duplex Gap in Constrained Markets



We also seek comment on how the Commission should address constrained markets where less spectrum is available if it adopts a version of the Down from 51 band plan that has been more generally discussed in the record and the workshop, with the 600 MHz uplink band beginning at channel 51, adjacent to the 700 MHz band uplink band.  Specifically, should the Commission place television stations in the duplex gap in more constrained markets?[footnoteRef:25]  Although we recognize that some commenters have concerns about allowing high power services to operate in the duplex gap,[footnoteRef:26] is this less problematic if it occurs only in certain markets?  As compared to a Down from 51 Reversed band plan, which alternative would allow the Commission to offer as many paired spectrum blocks as possible?  Which band plan approach is preferable if the Commission decides to accommodate market variation?   [25:  See, e.g., Letter from Trey Hanbury, Hogan Lovells, to Marlene Dortch, Secretary, FCC (Feb. 1, 2013), at Att. p. 14-17 (market variation with high power services between the uplink and downlink bands).]  [26:  See, e.g., Comments of Alcatel-Lucent at 14-16; Comments of CTIA – The Wireless Association at 25, 28.] 






Down from 51 TDD Approach



In addition, we seek further comment on using a Down from 51 band plan framework with unpaired TDD blocks (“Down from 51 TDD”). [footnoteRef:27]  Under a Down from 51 TDD band plan, the band would begin after a guard band at channel 51 (698 MHz) and expand downward, followed by a guard band between wireless operations and broadcast television operations at the lower edge of the 600 MHz wireless band.[footnoteRef:28]  As in the other Down from 51 band plan proposals, the band could extend past channel 37, either nationwide or in certain markets, depending on the amount of repurposed spectrum, which may also require the Commission to protect existing channel 37 operations.[footnoteRef:29]   [27:  See NPRM, 27 FCC Rcd at 12423, paras. 183-184.  ]  [28:  See Comments of Sprint Nextel Corporation at 22, Reply Comments of Ericsson at 27-29. ]  [29:  See, e.g., Comments of Philips Healthcare at 4-6.] 




Although the Down from 51 TDD band plan would require guard bands at both ends of the 600 MHz wireless band, no duplex gap is necessary.  Further, the Down from 51 TDD band plan would allow for market variation without placing television stations in the duplex gap.  Although a TDD band plan could not support market variation through variable uplink, it could support market variation through an alternative approach that aligns the amount of repurposed spectrum in constrained markets with the expected filter configurations, as shown below.[footnoteRef:30]  [30:  See, e.g., Reply Comments of Ericsson at 29 (showing several filters being used to implement a TDD plan).] 




Market Variation in Down from 51 TDD, less than 84 MHz cleared 



[image: ]





Market Variation in Down from 51 TDD, more than 84 MHz cleared 
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We seek additional comment on this Down from 51 TDD band plan.  Specifically, we seek comment on the tradeoffs associated with implementing the Down from 51 TDD band plan as compared to the other Down from 51 band plan variations that also accommodate market variation.  Which band plan provides the most flexibility while maintaining the best certainty about the operating environment?  



***

Interested parties may file comments and reply comments on or before the dates indicated on the first page of this document.  When filing comments, please reference GN Docket No. 12-268.[footnoteRef:31] [31:  The NPRM in this proceeding included an Initial Regulatory Flexibility Analysis (IRFA) pursuant to 5 U.S.C. § 603, exploring the potential impact of the Commission’s proposal on small entities. NPRM, 27 FCC Rcd at 12523-44. The matters discussed in this notice do not modify in any way the IRFA we previously issued.   ] 


Comments may be filed using the Commission’s Electronic Comment Filing System (ECFS) or by filing paper copies.[footnoteRef:32]  Comments filed through the ECFS can be sent as an electronic file via the Internet to http://www.fcc.gov/cgb/ecfs/.  Generally, only one copy of an electronic submission must be filed.  If multiple docket or rulemaking numbers appear in the caption of the proceeding, commenters must transmit one electronic copy of the comments to each docket or rulemaking number referenced in the caption.  In completing the transmittal screen, commenters should include their full name, U.S. Postal Service mailing address, and the applicable docket or rulemaking numbers.  Parties may also submit an electronic comment by Internet e-mail.  To get filing instructions for e-mail comments, commenters should send an e-mail to ecfs@fcc.gov, and should include the following words in the body of the message, “get form.”  A sample form and directions will be sent in reply.  Parties who choose to file by paper must file an original and four copies of each filing.  If more than one docket or rulemaking number appears in the caption of this proceeding, commenters must submit two additional copies for each additional docket or rulemaking number. [32:  See Electronic Filing of Documents in Rulemaking Proceedings, GC Docket No. 97-113, Report and Order, 13 FCC Rcd 11322 (1998).] 


Filings can be sent by hand or messenger delivery, by commercial overnight courier, or by first-class or overnight U.S. Postal Service mail (although we continue to experience delays in receiving U.S. Postal Service mail).  Parties are strongly encouraged to file comments electronically using the Commission’s ECFS.  All filings must be addressed to the Commission’s Secretary, Office of the Secretary, Federal Communications Commission, 445 12th Street, S.W., Washington, D.C. 20554.  

· Effective December 28, 2009, all hand-delivered or messenger-delivered paper filings for the Commission’s Secretary must be delivered to FCC Headquarters at 445 12th St., SW, Room TW-A325, Washington, DC 20554.  All hand deliveries must be held together with rubber bands or fasteners.  Any envelopes must be disposed of before entering the building.  The filing hours at this location are 8:00 a.m. to 7:00 p.m.

· Commercial overnight mail (other than U.S. Postal Service Express Mail and Priority Mail) must be sent to 9300 East Hampton Drive, Capitol Heights, MD  20743.

· U.S. Postal Service first-class, Express, and Priority mail must be addressed to 445 12th Street, SW, Washington DC  20554.

Parties shall also serve one copy with the Commission’s copy contractor, Best Copy and Printing, Inc. (BCPI), Portals II, 445 12th Street, S.W., Room CY-B402, Washington, D.C. 20554, (202) 488-5300, or via e-mail to fcc@bcpiweb.com.

Documents in GN Docket No. 12-268 will be available for public inspection and copying during business hours at the FCC Reference Information Center, Portals II, 445 12th St. S.W., Room CY-A257, Washington, DC 20554.  The documents may also be purchased from BCPI, telephone (202) 488-5300, facsimile (202) 488-5563, TTY (202) 488-5562, e-mail fcc@bcpiweb.com.

To request materials in accessible formats for people with disabilities (Braille, large print, electronic files, audio format), send an e-mail to fcc504@fcc.gov or call the Consumer & Governmental Affairs Bureau at 202-418-0530 (voice), 202-418-0432 (tty).

This matter shall be treated as a “permit-but-disclose” proceeding in accordance with the ex parte rules.[footnoteRef:33]  Persons making oral ex parte presentations are reminded that memoranda summarizing the presentations must contain summaries of the substance of the presentations and not merely a listing of the subjects discussed.  More than a one- or two-sentence description of the views and arguments presented generally is required.[footnoteRef:34]  Other requirements pertaining to oral and written presentations are set forth in section 1.1206(b) of the rules.[footnoteRef:35] [33:  NPRM, 27 FCC Rcd at 12494-95, paras. 416-417; see also, 47 C.F.R. § 1.1200 et seq. ]  [34:  See 47 C.F.R. § 1.1206(b)(2).]  [35:  47 C.F.R. § 1.1206(b).] 


For further information, contact Paul Malmud at 202-418-0006, or via e-mail at Paul.Malmud@fcc.gov.



-FCC-
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This is an unofficial announcement of Commission action.  Release of the full text of a Commission order constitutes official action.

See MCI v. FCC. 515 F 2d 385 (D.C. Circ 1974).







FOR IMMEDIATE RELEASE:	NEWS MEDIA CONTACT:

May 9, 2013	Neil Grace: (202) 418-0506

	Email:  Neil.Grace@fcc.gov





COMMISSION PROPOSES TO EXPAND THE AVAILABILITY OF IN-FLIGHT WI-FI



Seeks Comment on Innovative Use of Spectrum for Air-Ground Mobile Broadband Service



Washington, D.C. – The Federal Communications Commission today took action to expand the availability of in-flight broadband connectivity to airline passengers.  The Commission proposes to establish an air-ground mobile broadband service, using a ground-based network to communicate with planes, by taking advantage of technical innovations to expand sharing of certain spectrum among users. Expanded availability of in-flight Wi-Fi will help meet demand from travelers to connect to a full range of communications services while flying in the contiguous United States.  



More options for in-flight broadband are likely to increase competition, improve the quality of service, and lead to lower prices.  Improved connectivity benefits business and leisure travelers alike in their desire for ubiquitous broadband access to keep in touch with work, family, and friends while flying.  



The Commission proposes to establish this air-ground mobile broadband service as a secondary allocation in the 14.0-14.5 GHz band, the same band used by satellite companies for Fixed-Satellite Service (FSS) uplinks on a primary basis and by certain Federal services on a secondary basis.  The service would be required to protect primary FSS in the band from harmful interference and to coordinate with other users in the band.  



The Notice of Proposed Rulemaking (Notice) proposes technical rules to assure that the service’s operations will not cause harmful interference.  It also seeks comment on licensing rules by which the Commission would license the service in either two 250-megahertz blocks, one 500-megahertz block, or some other spectrum block size.  The Notice proposes to award these licenses by auction.



Action by the Commission May 9, 2013, by Notice of Proposed Rulemaking (FCC 13-66).  Chairman Genachowski, Commissioners Clyburn, Rosenworcel, and Pai.  Separate statements issued by Chairman Genachowski, Commissioners Clyburn, Rosenworcel, and Pai.  Commissioner McDowell not participating.



Docket No.:  GN Docket No. 13-114.



– FCC –



For further information, contact Neil Grace, Office of Media Relations at (202) 418-0506; (202) 418-0431 (TTY); email: Neil.Grace@fcc.gov. 



For more news and information about the FCC please visit: www.fcc.gov.
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Letter IUCAF-CRAF about Iridium 150513-1.pdf
I U C A I Committee on Radio Astronomy Frequencies

Mr. Franz J.G. Zichy

U.S. Department of State

Bureau of Economic, Energy, and Business Affairs
Communication and Information Policy

2201 C Street, N.W.

Washington D.C. 20520

Mr. Scott Kotler

Dr. Darlene Drazenovich

U.S. Department of Commerce

National Telecommunications and Information Administration
1401 Constitution Avenue, N.W.

Washington, D.C. 20230

Ms. Mindel De La Torre

Federal Communications Commission
International Bureau

445 12th Street SW

Washington, D.C. 20554

Date: 15 May 2013
Subject: Iridium and Resolution 739 (Rev. WRC-07)
To whom it may concern:

IUCAF and CRAF, representatives of the global and European radio astronomy communities
respectively and Sector Members of ITU-R, were informed that on 11 March 2013 the
German “Bundesnetzagentur fir Elektrizitdt, Gas, Telekommunikation, Post und
Eisenbahnen” (Federal Network Agency) and German radio astronomers had a meeting with
the USA-based company Iridium. During this meeting information on the new generation
Iridium NEXT satellite system was presented, with particular emphasis on aspects relating to
the protection of the radio astronomy service operating in the 1610.6 — 1613.8 MHz band.

During this meeting it was pointed out that the default mode of operation of the next
generation of satellites will cause detrimental interference to radio astronomy stations in
the above mentioned frequency band. However, the satellites will also be able to operate in
a so-called “radio astronomy mode”, which, according to Iridium, is said not to cause
detrimental interference in the mentioned band. Iridium proposed to the German
administration and the German radio astronomers to establish a coordination procedure in
which the radio astronomy observatories have to notify Iridium well in advance about
observations in this band, after which Iridium will switch the satellite transmitter(s) into the
radio astronomy mode. IUCAF and CRAF do not consider this an acceptable option for the
pending implementation of the next generation Iridium satellites.





In the first place it is not clear to IUCAF and CRAF why the design of the new satellites does
not have a default mode of operation that will not cause any detrimental interference to
radio astronomy stations.

Secondly, a similar coordination process has not worked effectively for the current
generation of the Iridium system, as based on the framework agreement between Iridium
and the European Science Foundation (ESF) on behalf of CRAF for the time period from 1°**
May 1999 to 1* January 2006. After this period it was stated and agreed that European radio
astronomers should be able to collect measurement data consistent with the
Recommendation ITU-R RA.769-1. The agreement indicates that a coordination process was
not considered necessary any more from that point on, thanks to the application of new
techniques and system improvements. Therefore, it is unclear to IUCAF and CRAF why a
coordination mechanism needs to be re-introduced for the new satellite system that is
expected to remove the well-known interference problems of the past.

At the meeting between Iridium, the German administration and German radio astronomers
it was made clear that in the default operational mode the new Iridium satellites will not
satisfy the pfd thresholds given in Annex 1 to Resolution 739 (Rev WRC-07). As the Iridium
NEXT satellite system was recently registered as a new satellite system at ITU-R, IUCAF and
CRAF are of the opinion that the attempt by Iridium to establish a post-launch coordination
procedure is inappropriate at the present time. Instead we respectfully suggest that the
notifying administration should follow the procedures as outlined in the resolves section of
Resolution 739 (Rev WRC-07). Resolves 1 states that an administration takes all reasonable
steps to ensure that a system under design meets the threshold values, and resolves 2 states
that if a system is found to be unable to meet the threshold values, the notifying
administration contacts, as soon as possible, administrations operating radio astronomy
stations to confirm that resolves 1 has been fulfilled, so that the concerned administrations
may enter into a consultation process to achieve a mutually acceptable solution.

IUCAF and CRAF therefore urge the USA administration to follow these procedures. IUCAF
and CRAF ask the USA administration that they be informed about the steps taken.

Thank you very much in advance.

Yours sincerely,

X Jo HE A

Dr. Masatoshi Ohishi Dr. Hans van der Marel
Chair, IUCAF Chair, CRAF

I[UCAF CRAF
http://www.iucaf.org http://www.craf.eu

c/o National Astronomical Observatory of Japan c¢/o ASTRON

2-21-1, Osawa Oude Hoogeveensedijk 4
Mitaka, Tokyo, NL-7991 PD Dwingeloo
181-8588, Japan The Netherlands

E-mail: masatoshi.ohishi@nao.ac.jp E-mail: marel@astron.nl
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UNION INTERNATIONALE DES TELECOMMUNICATIONS
BUREAU DES RADIOCOMMUNICATIONS

INTERNATIONAL TELECOMMUNICATION UNION
RADIOCOMMUNICATION BUREAU

UNION INTERNACIONAL DE TELECOMUNICACIONES
OFICINA DE RADIOCOMUNICACIONES

1.T.U.

RESEAU A SATELLITE
SATELLITE NETWORK

RED

DE SATELITE

HIBLEO-2

SECTION SPECIALE NO
SPECIAL SECTION No.

SECCION ESPECIAL N.©

CRIC/3297

STATION TERRIENNE
EARTH STATION
ESTACION TERRENA

BRIFIC / DATE
BRIFIC / DATE
BRIFIC / FECHA

2740/ 19.03.2013

ADM. RESPONSABLE

RESPONSIBLE ADM.

ADM. RESPONSABLE

USA

LONGITUDE NOMINALE
NOMINAL LONGITUDE
LONGITUD NOMINAL

NGSO

NUMERO D’IDENTIFICATION
IDENTIFICATION NUMBER
NUMERO DE IDENTIFICACION

112520467 / 92520145

RENSEIGNEMENTS REGUS PAR LE BUREAU LE / INFORMATION RECEIVED BY THE BUREAU ON / INFORMACION RECIBIDA POR LA OFICINA EL

05.12.2012

Cette demande de coordination, regue par le Bureau des radiocommunications en
vertu du numéro 9.30 du Réglement des radiocommunications, a été examinée au
titre des numéros 9.35 et 9.36 et est publiée conformément au numéro 9.38. Elle
est subordonnée au type de coordination indiqué dans la colonne de gauche par

un X dans la case pertinente.

This request for coordination, received by the Radiocommunication Bureau
pursuant to No. 9.30 of the Radio Regulations, has been examined under Nos.
9.35 and 9.36 and is published in accordance with No. 9.38. It is subject to the
form of coordination indicated in the left-hand column by an X in the relevant box

Esta solicitud de coordinacion,
Radiocomunicaciones de conformidad con el punto
Reglamento de Radiocomunicaciones, se ha examinado de conformidad
con los N 9.35y 9.36 y se publica de conformidad con el N° 9.38. Esta
sujeta al formulario de coordinacién indicado en la columna de la
izquierda con una X en la casilla correspondiente.

la Oficina de
N°9.30 del

recibida por

Type de coordination mentionné dans le Tableau | / Form of coordination referred to in Table | / Forma de coordinacién mencionada en el cuadro |

9.7

9.7A

9.7B

Conformément aux numéros 9.50 a 9.52 du Reglement
des radiocommunications, les Administrations identifiées

AP30#7.1

dans le Tableau | ci-apres sont priées de communiquer

AP30A#7.1

leur décision a I'’Administration responsable et au Bureau

RS539

avant la date limite indiquée ci-dessous.

RS33#3

In accordance with Nos. 9.50-9.52 of the Radio Regulations,
the Administrations identified in Table | below are requested
to communicate their decision to the Responsible
administration and the Bureau by the deadline indicated
below.

De conformidad con los N° 9.50-9.52 del Reglamento de
Radiocomunicaciones, se solicita a las administraciones
sefialadas en el cuadro | a continuacion que comuniquen su
decisiéon a la administracion responsable y a la Oficina antes
del plazo indicado mas abajo.

Type

de coordination mentionné dans le Tableau |

| / Form of coordination referred to in Table Il / Formulario de coordinacién remitido al cuadro Il

9.11

9.11A

X | 9.12

X | 9.12A

9.13

9.14

9.21/A

Les Administrations, énumérées ou non-énumérées dans

| le Tableau Il ci-aprés, qui n’acceptent pas la demande de
1 coordination au titre des numéros 9.11 a 9.14, 9.21 et
| RS33#2.1, sont priées de communiquer leurs observations

a I'’Administration responsable et au Bureau avant la date

| limite indiquée ci-dessous. Toute Administration qui ne
{ réagira pas au titre du numéro 9.52 avant cette date limite

sera considérée comme n'étant pas défavorablement

9.21/B

influencée et, dans les cas couverts par les numéros 9.11 a

9.21/C

9.14 et RS33#2.1, les dispositions des numéros 9.48 et

RS33#2.1

9.49 s’appliqueront.

Administrations listed or not listed in Table Il below, which do
not agree to the request for coordination under Nos. 9.11 to
9.14, 9.21 and RS33#2.1 are requested to communicate their
comments to the responsible administration and the Bureau
by the deadline indicated below. Any administration not
responding under No. 9.52 within this deadline shall be
regarded as unaffected and, in the cases of Nos. 9.11 to 9.14
and RS33#2.1, the provisions of Nos. 9.48 and 9.49 shall
apply.

Se invita a las administraciones, enumeradas o no en el
cuadro Il, que no estén de acuerdo con la solicitud de
coordinacion de conformidad con los N 9.11 a 9.14, 9.21 y
RS33#2.1 que comuniquen sus observaciones a la
administracion responsable y a la Oficina dentro del plazo
indicado mas abajo. Se considerara que toda administracion
que no responda de conformidad con el N°9.52 dentro del
plazo sefialado, no esta afectada y, en el caso de los N*° 9.11 a
9.14 y RS33#2.1, se aplicaran las disposiciones de los N°° 9.48
y 9.49

DATE LIMITE POUR LA DECISION / EXPIRY DATE FOR DECISION / FECHA LIMITE PARA LA DECISION

19.07.2013
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Tableau | /Table | /Cuadro | /Z&— /[Ta6nuua | / | Js

Disposition / Provision /
Disposicion / 4k /
MonoxeHne / S

Résumé des conditions régissant la coordination

Summary of coordination requirements

! CBofHble NOTPeBHOCTY B KOOPAUHALMM !

Resumen de los requisitos de coordinacién

9.7

9.7A

9.7B

AP30#7.1

AP30A#7 .1

RS539

RS33#3
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Tableau Il /Table Il /Cuadro Il /2= [Tabnuua Il / 1l sl

Disposition / Provision /
Disposicion / 23k /

Administrations susceptibles d’étre défavorablement
influencées (a titre d’'information uniquement, voir

numéro 9.36.1)

i Potentially affected administrations (for information only, i Administraciones posiblemente afectadas (sélo para
i see No. 9.36.1) i informacion, véase el N° 9.36.1)

Monowere < RIS S, WO | (OO ST T | e 13895 0 e St
9.1
X | 911A
X | 912 CAN, CHN, F, LUX, RUS
X | 9.12A ARS/ARB, AUS, CHN, HOL, INS, LUX, PAK, THA, TUR, UAE
9.13
9.14
X | 9.21A ARS/ARB, AUS, CHN, HOL, INS, LUX, PAK, THA, TUR, UAE
X | 9.21/8' CAN, CHN, F, LUX, RUS
9.21/C’
RS33#2.1

'9.21/A, 9.21/B et 9.21/C — au titre du numéro 9.21, administrations ayant des réseaux OSG, des réseaux non-OSG et des stations de Terre, respectivement.
'9.21/A, 9.21/B and 9.21/C — Under No. 9.21, administrations with GSO networks, Non-GSO networks and terrestrial stations, respectively.

'9.21/A, 9.21/B y 9.21/C — De conformidad con el N° 9.21, administraciones con redes OSG, redes no OSG y estaciones terrestres, respectivamente.
19.21/A, 9.21/B 1 9.21/C — IRHEH9.213K, 43 WA X b 1k TR BB MILS . flnoh e ok TSR0 00 2% AT T sl ) 2 5 1)

! 9.21/A, 9.21/B n 9.21/C - B cooTBeTcTBUM C M. 9.21 agMmuHucTpauumm, nmetowwime cetm NCO, cetn HICO 1 HasemHble CTaHLUMKN, COOTBETCTBEHHO.

A e (28 ey o Y1 U Al i e Sl 2, Y1 ) Al i Ol W )13 (21,9 3 ) (o 55— 9.21/C 5 9.21/B 5 9.21/A
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On trouvera la description des éléments de données | The description of the data items used in the | La descripcion de los datos empleados en las
utilisés dans les publications dans le document: publications can be found in the document: publicaciones figura en el documento:
- ltemsDescription F.pdf - ltemsDescription E.pdf - ltemsDescription _S.pdf
- http://www.itu.int/ITU-R/space/brific/legend/ - http://www.itu.int/ITU-R/space/brific/legend/ - http://www.itu.int/ITU-R/space/brific/legend/
W B R ORISR, WS OnucaHne 3nemMeHTOB AaHHbIX, WUCMOMb3yeMbIX B | i, sl & Aol Clball ol Capy e @Uay\ uﬁ:
OaHHOW nyonukaunum, CogepXXnTcs B AOKYMEHTE: i)
- ltemsDescription _C.pdf - TTSE
- ltemsDescription_R.pdf -
http://www.itu.int/ TU-R/space/brific/legend/ tersBescription_a.odf
- http://www.itu.int/ITU-R/space/brific/legen - http://www.itu.int/ITU-R/space/brific/legend/ hitp://www.itu.int/ITU-R/space/brific/legend/
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| SECTION SPECIALE / SPECIAL SECTION / SECCION ESPECIAL / 57 / CNELIMANBHAA CEKLUA / -\ ‘,...,Jdl

BR6a/BR6b Id. no.| 112520467 |

Atla Sat. Network [ HIBLEO-2

92520145 |

A1f1 Notifying adm. |USA

A1f3 Inter. sat. org.

BR3a/BR3b_Provision reference | 9.6

BR1 Date of receipt
BR2 Adm. serial no.

CRI/C/3297 |

05.12.2012 [ BR20/BR21 BR IFIC no./part| 2740/

Recouvrement des colts / Cost recovery /| Recuperacion de costes / B4 5]t / BosmeweHnue pacxogos / el 313 gl

B1a B2 BR8 BR7a BR9 13A C3a BR47 BR15 BR53 C4a BR54 BR55
Beam Emi-Rcp | Action Group id. Action | Conformity | Assigned Frequency band (MHz) Provision reference Nb of | Class of station Nb of Nb of units
designation code code with RR freq. band freq. emiss.
001 R M 112712999 A A----- 10491 1616.0045 - 1626.4955 |9.12,9.12A,9.21 1|ET 1 1
006 R M 112713000 A A----- 10491 1616.0045 - 1626.4955 |9.12,9.12A,9.21 1|ET 1 1
012 R M 112713001 A A----- 10491 1616.0045 - 1626.4955 [9.12,9.12A,9.21 1|EJ 1 1
016 R M 112713002 A A----- 10491 1616.0045 - 1626.4955 [9.12,9.12A,9.21 1|EJ 1 1
001 E M 112712995 A A----- 10491 1616.0045 - 1626.4955 |9.12,9.12A7,9.21 1|EJ 1 1
006 E M 112712996 A A----- 10491 1616.0045 - 1626.4955 |9.12,9.12A7,9.21 1|EJ 1 1
012 E M 112712997 A A----- 10491 1616.0045 - 1626.4955 |9.12,9.12A,9.21 1|ET 1 1
016 E M 112712998 A A----- 10491 1616.0045 - 1626.4955 |9.12,9.12A,9.21 1|ET 1 1
BR57 Category Cc2
BR56 Total number of units 8
Py
orlginal ~|T"_‘
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| SECTION SPECIALE / SPECIAL SECTION / SECCION ESPECIAL / 57 / CNELIMANBHAA CEKLUA / -\ ‘,...,Jdl

[M]  A7a Sat. Network [HIBLEO-2 |
BR6a/BR6b Id. no. [ 112520467] 92520145 |

A1f1 Notifying adm. | USA
BR3a/BR3b Provision reference [ 9.6 C

A1f3 Inter. sat. org.

BR1 Date of receipt| 05.12.2012 | BR20/BR21 BR IFIC no./part 2740/

BR2 Adm. serial no. |

CRI/C/3297 |

[ T ]

On trouvera le résumé de la transaction contenant les
caractéristiques détaillées de la présente Section
Spéciale CR/C dans le document:

CRC3297 T.pdf

The transaction summary containing the detailed
characteristics of the present Special Section CR/C
can be found in the document:

CRC3297 T.pdf

El resumen de la transaccion, en el que se incluyen las
caracteristicas detalladas de la presente Seccion
Especial CR/C, figura en el documento:

CRC3297 T.pdf

B E AR CRICHF 1 PEANRS P 1 BRI AC BEAEEE L LT SO

CRC3297 T.pdf

Co cBoakon 0 TpaH3akLmK, cogepallein nogpobHble
XapakTepucTnkn Hactoswen CneumanbHON cekuun
CR/C, MOXHO 03HaKOMUTbCH B AOKYMEHTE:

CRC3297_T.pdf

poeil) Bboaid) (ailad oz gl 2l e e p OB S
13if )l 3 CRIC U1 o)

CRC3297 T.pdf
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C.9

C9a

C9a1

C9c1

ELEMENTS DE DONNEES NECESSAIRES POUR LES SYSTEMES A SATELLITES NON-GEOSTATIONNAIRES
DATA ELEMENTS REQUIRED FOR NON-GEOSTATIONARY SATELLITE SYSTEMS
DATOS NECESARIOS PARA LOS SISTEMAS DE SATELITES NO GEOESTACIONARIOS

Renseignements sur les caractéristiques
de modulation

Pour chaque porteuse, selon la nature du signal
modulant la porteuse:

Type de modulation

Modulation MDPQ

Type d’accés multiple

Les porteuses fonctionnent en mode
multiplexage a répartition dans le
temps/acces multiple a répartition dans le
temps/accés multiple par répartition en
frequence (MRT/AMRT/AMREF).

Information on modulation

characteristics

For each carrier, according to the nature of the
signal modulating the carrier:

Type of modulation

The modulation scheme is QPSK

Type of multiple access

Carriers operate on a Time Division Duplex /
Frequency / Time Division Multiple Access
(TDD/FDMA/TDMA) scheme.

CRI/C/3297
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Informacion sobre las caracteristicas
de modulacién

Para cada portadora, segun la naturaleza de
la senal que modula la portadora:

Tipo de modulacién

El tipo de modulacién es MDP-4

Tipo de acceso multiple

Los operadores utilizan duplex por
divisién en el tiempo/acceso multiple por
divisibn en el tiempo/en frecuencia
(DDT/AMDT/AMDF)
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Type d’acces multiple (cont.)

La structure TDD (duplex a répartition dans le
temps) repose sur une trame de 90 ms et se
compose d'un intervalle de temps simplex de
20,32 ms sur la liaison descendante (espace
vers Terre) suivi de quatre intervalles de
temps de 8,28 ms sur la liaison montante
(Terre vers espace) et de quatre intervalles
de temps de 8,28 ms sur la liaison
descendante (espace vers Terre) avec des
intervalles de garde intercalés. Le systéme
étant un systéme TDD, les unités d'abonné
émettent et regoivent dans la méme bande
de fréquences. La technologie d'acces
AMRF/AMRT (accés multiple par répartition
en fréquence/accés multiple par répartition
dans le temps) permet d'assigner a chaque
station terrienne un canal correspondant a un
intervalle de fréquence et un intervalle de
temps pour n'importe quel faisceau.

Type of multiple access (cont.)

The TDD structure is built on a 90 ms frame
and is composed of a 20.32 ms downlink
(Space-to-Earth) simplex time slot, followed by
four 8.28 ms uplink (Earth-to-Space) time slots
and four 8.28 ms downlink (Space-to-Earth) time
slots, with some guard times interspersed. Since
the system is TDD, the subscriber units transmit
and receive in the same frequency band. The
access technology is a Frequency Division
Multiple Access / Time Division Multiple Access
(FDMA/TDMA) method whereby an earth station
is assigned a channel composed of a frequency
and time slot in any particular beam.

Structure de trame / Frame structure / Estructura de trama

L-BAND FRAME

-t 90 ms -

Simplex
uL1

uL4 | DL1

DL2 | DL3 DL4

- -
20.32 ms 8.28 ms

Trame de la bande L / L-Band frame / Trama de la banda L

CRI/C/3297
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Tipo de acceso mdiltiple (cont.)

La estructura DDT se basa en una trama de
90 ms y consta de un intervalo tiempo
simplex para el enlace descendente
(espacio-Tierra) de 20,32 ms, seguido de
cuatro intervalos de tiempo para el enlace
ascendente (Tierra-espacio) de 8,28 ms y
de otros cuatro intervalos de tiempo para el
enlace descendente (espacio-Tierra) de
8.28 ms, con algunos tiempos de guarda
intercalados. Dado que el sistema es DDT,
las unidades del abonado transmiten y
reciben en la misma banda de frecuencias.
La tecnologia de acceso es acceso multiple
por division en el tiempo/en frecuencia
(AMDT/AMDF) en la que a la estacion
terrena se asigna un canal formado por una
frecuencia y un intervalo de tiempo en
cualquier haz particular.
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Jexd stk BB REZREBIHRH
SNEMEHTbI IAHHbIX, TPEBYEMBIE A1 HEFEOCTALIMOHAPHbIX CMTYTHUKOBbLIX CUCTEM

2N Al Al 8l 8 ALl AU de M) UL el

A B TR Ungpopmayus o Xxapakmepucmukax UL.(.”J/ Slar 8 Slogles
modynsyuu

;AN , BB Bk TR Ana kaxdold Hecywel & coomgemcmeuu ¢ cAleld) i ol UKW e Y drnd o g Aol i 4o uLi/
Xapakmepom cuzHana, ModynupyrLea0 HECYUYIO: i

R T X Tun modynayuu ) Lf

W7 2N QPSK Cxemoit mogynsumu sensetca QPSK. QPSK 5o | Sad) Lz

TN X Tun MHo20CMaHYuoHHO20 docmyna subeel) 3Ladll Lg

FARHE B 4 & s 4y 2 4k Onepatopbl paboTalT No cxeme Aynrnekca c - ng}\ JLYl bl ablhl ol bl e

(TDD/FDMA/TDMA) 5 &iE4T . BPEMEHHBIM  pa3deneHNemM/MHOrOCTaHLUMOHHOIO . . i . T .

- Aoctyna c 4aCTOTHbBIM JL‘%M/(FDMA) JJJJ\ o Sl b\.a.J\/(TDD) u”)“

pasgeneHnemM/MHOroCTaHUMOHHOro — goctyna C (TDMA) cyo ) punity sl

BpeMeHHbIM pasaenernvem (TDD/FDMA/TDMA).
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ARFENT R(E)

TDDZ:5#9 B 790 msIHESE |, H—A

20.32 ms NATBEM (ntith) PRI BRZEL AR,
JEbE41-8.28 ms EATHEM (Hixt=as) BFREAN4
1~8.28 ms NATHEM (xtith) , JeJ4EB 14
k. TR TDD &S, /7 8 eAE [F]— i
BURIE AR BENBARR Ay Z Bk 7y %
hE (FDMA/TDMA) 7530, JLrpfRcgh hakl
(S EEAT R R 2, AR AT R B AL
o

Tun MHO2oCmMaHUUuoHHO20 docmyna (MpPodosix.)

Ctpyktypa TDD ocHoBaHa Ha  Kagpax
anutenbHoctbtdo  90mMc  w©m coctouT U3
CUMIMEKCHOro BPEMEHHOIO NHTepBana

anutenbHocTblo 20,32 MC Ha TNUHUM  BHU3
(kocmoc-3emnis), 3a KOTOPbIM CreayrT YeTbipe
BPEMEHHbIX UHTEpBana AnMTensHoOCTLIo 8,28 Mc
Ha nuHUKM BBepx (3emMns-KocMoC) U 4YeTblpe
BPEMEHHbIX UHTEpBana ANUTENbHOCTLIO 8,28 MC
Ha NMMHMKN BHM3 (KOCMOC-3eMns), C HEKOTOPbIMU
nepemMexaroLwumMmncsa 3alnTHbIMKM MHTepBanamu
BpemeHu. [lockonbky 3Ta cuctema sABngeTcd
TDD, To abOHEHTCKNE TEPMUHAIbLI NepeaaroT U
NPUHUMAIOT CUrHarnbl B OAHOW M TOW Xe noroce
yacToT. TexHonornen goctyna siBNseTcs MeToq,
MHOIOCTaHUMOHHOIO JOCTyna C 4acCTOTHbIM
pasaeneHMeM/MHOroCTaHUMOHHOro  goctyna ¢
BpeMeHHbIM  pa3geneHnem  (FDMA/TDMA),
nytem KOToporo 3eMHoMn cTaHuum
nprcBanBaeTCs KaHas, COCTOSLWMUIA N3 YacTOoThbl U
BPEMEHHOIO  MHTepBana B  KakoM-rvbo
KOHKPETHOM ny4e.

Wiz / Crtpyktypa kagpa / 5 iz

-t 90 ms

L-BAND FRAME

Simplex
uL1

\

uL4 | DL1 DL2 | DL3 DL4

-
20.32 ms

-
8.28 ms

L S / Kapp ovanasona /L SUadl s,

CRI/C/3297
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TABLEAU / TABLE /| CUADRO / & /TABINULA | J 343~

A continuacion se indican cada una de las
frecuencias asignadas (MHz) en la banda de
frecuencias asignada:

Les differentes fréquences assignées (MHz)
dans la bande assignée sont les suivantes :

The individual assigned frequencies (MHz) in
the assigned band are as follows:

CLR v dR FCA B B 2 FRECMR. (MHZ)

OT1aenbHbiMK NMPUCBOEHHbIMKU  YaCTOoTaMu

S & (MHz) el 43 3y ub;}ﬂ\ g;i Logd
(Ml'y) B nNpuCBOEHHOW nonoce SBNAIOTCA )

creaytoLme: el
1616.06250 1617.10417 1618.14583 1619.18750 1620.22917 1621.27083 1622.31250 1623.35417 1624.39583 1625.43750
1616.10417 1617.14583 1618.18750 1619.22917 1620.27083 1621.31250 1622.35417 1623.39583 1624.43750 1625.47917
1616.14583 1617.18750 1618.22917 1619.27083 1620.31250 1621.35417 1622.39583 1623.43750 1624.47917 1625.52083
1616.18750 1617.22917 1618.27083 1619.31250 1620.35417 1621.39583 1622.43750 1623.47917 1624.52083 1625.56250
1616.22917 1617.27083 1618.31250 1619.35417 1620.39583 1621.43750 1622.47917 1623.52083 1624.56250 1625.60417
1616.27083 1617.31250 1618.35417 1619.39583 1620.43750 1621.47917 1622.52083 1623.56250 1624.60417 1625.64583
1616.31250 1617.35417 1618.39583 1619.43750 1620.47917 1621.52083 1622.56250 1623.60417 1624.64583 1625.68750
1616.35417 1617.39583 1618.43750 1619.47917 1620.52083 1621.56250 1622.60417 1623.64583 1624.68750 1625.72917
1616.39583 1617.43750 1618.47917 1619.52083 1620.56250 1621.60417 1622.64583 1623.68750 1624.72917 1625.77083
1616.43750 1617.47917 1618.52083 1619.56250 1620.60417 1621.64583 1622.68750 1623.72917 1624.77083 1625.81250
1616.47917 1617.52083 1618.56250 1619.60417 1620.64583 1621.68750 1622.72917 1623.77083 1624.81250 1625.85417
1616.52083 1617.56250 1618.60417 1619.64583 1620.68750 1621.72917 1622.77083 1623.81250 1624.85417 1625.89583
1616.56250 1617.60417 1618.64583 1619.68750 1620.72917 1621.77083 1622.81250 1623.85417 1624.89583 1625.93750
1616.60417 1617.64583 1618.68750 1619.72917 1620.77083 1621.81250 1622.85417 1623.89583 1624.93750 1625.97917
1616.64583 1617.68750 1618.72917 1619.77083 1620.81250 1621.85417 1622.89583 1623.93750 1624.97917 1626.02083
1616.68750 1617.72917 1618.77083 1619.81250 1620.85417 1621.89583 1622.93750 1623.97917 1625.02083 1626.06250
1616.72917 1617.77083 1618.81250 1619.85417 1620.89583 1621.93750 1622.97917 1624.02083 1625.06250 1626.10417
1616.77083 1617.81250 1618.85417 1619.89583 1620.93750 1621.97917 1623.02083 1624.06250 1625.10417 1626.14583
1616.81250 1617.85417 1618.89583 1619.93750 1620.97917 1622.02083 1623.06250 1624.10417 1625.14583 1626.18750
1616.85417 1617.89583 1618.93750 1619.97917 1621.02083 1622.06250 1623.10417 1624.14583 1625.18750 1626.22917
1616.89583 1617.93750 1618.97917 1620.02083 1621.06250 1622.10417 1623.14583 1624.18750 1625.22917 1626.27083
1616.93750 1617.97917 1619.02083 1620.06250 1621.10417 1622.14583 1623.18750 1624.22917 1625.27083 1626.31250
1616.97917 1618.02083 1619.06250 1620.10417 1621.14583 1622.18750 1623.22917 1624.27083 1625.31250 1626.35417
1617.02083 1618.06250 1619.10417 1620.14583 1621.18750 1622.22917 1623.27083 1624.31250 1625.35417 1626.39583
1617.06250 1618.10417 1619.14583 1620.18750 1621.22917 1622.27083 1623.31250 1624.35417 1625.39583 1626.43750
CRIC/3297
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Figure / Figura / & / PucyHok / 1 Ji.:J\

DIAGRAMME DE RAYONNEMENT DE L’ANTENNE DE LA STATION SPATIALE
SPACE STATION ANTENNA RADIATION DIAGRAM
DIAGRAMA DE RADIACION DE LA ANTENA DE LA ESTACION ESPACIAL
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Figure / Figura / & / PucyHok / 2 Ji.:J\
DIAGRAMME DE RAYONNEMENT DE L’ANTENNE DE LA STATION SPATIALE
SPACE STATIQN ANTENNA RADIATION DIAGRAM
DIAGRAMA DE RADIACION DE LA ANTENA DE LA ESTACION ESPACIAL
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Figure / Figura / & / PucyHok / 3 Ji.:d\

DIAGRAMME DE RAYONNEMENT DE L’ANTENNE DE LA STATION SPATIALE
SPACE STATION ANTENNA RADIATION DIAGRAM
DIAGRAMA DE RADIACION DE LA ANTENA DE LA ESTACION ESPACIAL
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Figure / Figura / & / PucyHok / 4 Ji.&d\
DIAGRAMME DE RAYONNEMENT DE L’ANTENNE DE LA STATION SPATIALE
SPACE STATIQN ANTENNA RADIATION DIAGRAM
DIAGRAMA DE RADIACION DE LA ANTENA DE LA ESTACION ESPACIAL
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Figure / Figura / & / PucyHok / 5 JS..&J\

ARCHITECTURE INTEGREE DES DIAGRAMMES D’ANTENNE COMPOSEE DE 48 CELLULES ET FONCTIONNANT DANS LA BANDE L
48 CELL L-BAND INTEGRATED ANTENNA PATTERN ARCHITECTURE
ARQUITECTURA INTEGRADA DE DIAGRAMAS DE ANTENA DE 48 CELULAS EN LA BANDA L
48/ X LI B A R A 5 IR 58K
VHTETPVUPOBAHHAA APXUTEKTYPA OWATPAMM HAMPABTIEHHOCTU AHTEHHbI, COCTOSALLEN N3 48 AYEEK U ®YHKLMIOHWPYIOLWEN
B OMATMA3OHE L

il 48 o e L Blad) 3 eds J1sh olad) Labosnd) 3 jlens

HIBLEO-2

Représentation des rapports entre les faisceaux des satellites qui utilisent la bande 1 610 — 1 626,5 MHz
Representation of the relationship among the satellite beams employing the band 1 610 — 1 626.5 MHz
Representacion de la relacion entre los haces de satélite que utilizan la banda 1 610 — 1 626,5 MHz
K1 610 — 1 626.5 MHZABLIY) TL 2 i AR 56 R X3R5 J7 30
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Figure / Figura / & / PucyHok / 6 JS..‘J\

Densité de puissance
(dBW/Hz)

fo — Fréquence assignée
(centre), GHz

B — Largeur de spectre du
signal (Hz)

DIAGRAMME DU GABARIT SPECTRAL
SPECTRUM MASK DIAGRAM
DIAGRAMA DE LA MASCARA ESPECTRAL
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HIBLEO-2

power density
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frequency

Power density (dBW/Hz)
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frequency, GHz

B — Signal bandwidth (Hz)

0]
Densidad de potencia T 25 % (dBW/HZ)
(dBW/Hz)
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(centro), GHz
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Figure / Figura / & / PucyHok / 7 Jﬁ.&d\

GAIN DU FAISCEAU EN FONCTION DE L’ANGLE D’ELEVATION
BEAM GAIN VERSUS ELEVATION ANGLE
GANANCIA DEL HAZ EN FUNCION DEL ANGULO DE ELEVACION
kA 25 5 0
YCUINEHWE B JTYHE B SABUCUMOCTW OT YIMA MECTA

HIBLEO-2
Faisceau / Beam / Haz / # 3 / Jlyu / 4 ;4 : 001
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Yron mecTa (°) (b=l FWoY 4

CRI/C/3297

Page / Pagina / 71 / cTp. / 19 imi.2l) S’;’..!?:::Ln@





Figure / Figura / & / PucyHok / 8 JS.&J\

GAIN DU FAISCEAU EN FONCTION DE L’ANGLE D’ELEVATION
BEAM GAIN VERSUS ELEVATION ANGLE
GANANCIA DEL HAZ EN FUNCION DEL ANGULO DE ELEVACION
kA 25 5 0
YCUINEHWE B JTYHE B SABUCUMOCTW OT YIMA MECTA

HIBLEO-2
Faisceau / Beam / Haz / # 3 / Jlyy / 4 ;41 : 006
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Figure / Figura / & / PucyHok / 9 Ji.:d\

GAIN DU FAISCEAU EN FONCTION DE L’ANGLE D’ELEVATION
BEAM GAIN VERSUS ELEVATION ANGLE
GANANCIA DEL HAZ EN FUNCION DEL ANGULO DE ELEVACION
PRI 7 5 A A
YCUINEHWME B NYYE B 3BABUCUMOCTU OT YITIA MECTA

HIBLEO-2
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Figure / Figura / & / PucyHok / 10 J&:J\

GAIN DU FAISCEAU EN FONCTION DE L’ANGLE D’ELEVATION
BEAM GAIN VERSUS ELEVATION ANGLE
GANANCIA DEL HAZ EN FUNCION DEL ANGULO DE ELEVACION
kA 25 5 0
YCUINEHWE B JTYHE B SABUCUMOCTW OT YIMA MECTA

HIBLEO-2
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Figure / Figura / & / PucyHok / 11 J&:J\

AFFAIBLISSEMENT GEOMETRIQUE EN FONCTION DE L’ANGLE D’ELEVATION
~ SPREADING LOSS AS A FUNCTION OF THE ELEVATION ANGLE
PERDIDA POR DISPERSION EN FUNCION DEL ANGULO DE ELEVACION
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Affaiblissement géométrique  Spreading loss (dB/m?)  Pérdida por dispersion %ﬁ%iﬁﬁ(dBlmz) [MoTepu pacnpocTpaHeHus (dB/mz) Lasl 3 lust
(dB/m?) (dB/m?) (dB/m?) ’ 7

Angle d’élévation (°) Elevation angle (°) Angulo de elevacion (°) sy (B Vron mecra (°) (L) CLEJW i)
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BUREAU DES

OBSERVATIONS DU
RADIOCOMMUNICATIONS

RADIOCOMMUNICATION
COMMENTS

BUREAU

OBSERVACIONES DE LA OFICINA DE
RADIOCOMUNICACIONES

Note: Cette demande de coordination est
présentée a I'appui de la modification de la
fiche de notification soumise au titre du
numéro 11.43A.

Relatives aux modifications figurant dans la

Note: This coordination request is to support
the modification of the notification under
No. 11.43A.

Relating to the modifications contained in this

Nota: Esta solicitud de coordinacion tiene
por objeto confirmar la modificaciéon de la
notificacion en virtud del niumero 11.43A.

Relativas a las modificaciones contenidas en

présente publication

Cette demande de coordination concerne la
modification suivante aux caractéristiques du
réseau a satellite:

e Groupes supplémentaires d’assignations de
fréquence aux faisceaux existants de
réception et d’émission 001, 006, 012, 016

Relatives a la Conclusion conformément au

publication

This request for coordination concerns the
following modification to the satellite network’s
characteristics:

e Additional groups of frequency
assighments to existing receiving and
transmitting beams 001, 006, 012, 016.

Relating to the Findings with respect to

NO 11.31

FAVORABLE pour toutes les assignations de
fréquence.

No. 11.31

FAVOURABLE for all frequency assignments.

CRI/C/3297
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esta publicacion

Esta solicitud de coordinacién concierne la
modificacion siguiente a las caracteristicas de la
red de satélite:

e Grupos adicionales de asignaciones de

frecuencia a los haces existentes de
recepcion y de emisiéon 001, 006, 012, 016

Relativas a la Conclusion segun N.O 11.31

FAVORABLE para todas las asignaciones de
frecuencia.
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ELXHBHBEBERKBE R

3AMEYAHUA BIOPO PAIMOCBA3N

By 31 I VL) CeSe Slidas

E: ZPHAER B EXRKE 11.43A HEiRZH
B BS.

KEBR AT TG

AR P SOt T I Z8 R PRI T AIIE T

o BEF B E MK S P K001, 006 012. 016
B P IR SR SR L 4

AR 5113 1K 1 i A 45 R

TR ES iy

MpumeyvaHue: JaHHbIN 3anpoc o
KOoOpAMHAUUMU HanpaBnsieTCA B MNoaAaepXKy
M3MEHeHUA 3afABIIeHUA B COOTBETCTBUM C
n. 11.43A.

OTHOCUTENBLHO M3MEHEHUI, CcoaepXallunxca B
HacTosLLen nyonukaumm

HacTosawuii 3anpoc o koopauHaLmMm 0THOCUTCA K

cnegyowmMm — M3MEHEHUSIM  XapaKTepucTuk
CMNYTHMUKOBOW CETMU:
e [lononHuTenbHbIe TPYNMNbl YacTOTHbIX

NPUCBOEHUI CYLLECTBYIOLWMM Jly4yaM npuema
n nepepgaum 001, 006, 012, 016

OTHocuTenbHo 3akntodeHns no n. 11.31

BINATONPUATHOE ans
NPUCBOEHNIA.

BCeEX YaCTOTHbIX

CRI/C/3297
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Relatives a 'examen conformément au NO 9.36 Relating to the examination with respect to Relativas al examen segun N.0 9.36

No. 9.36
Voir les pages 3-4 pour le résumé. Pour plus de See pages 3-4 for the summary. Details are Véanse las paginas 3-4 para el resumen. Se
détails, voir les pages qui suivent. provided on pages that follow. indican los detalles en las paginas siguientes.
KT MRS 9.36 FK I Hi & OTHOCMTENbHO 3KCNepTK3bl Mo n. 9.36 36.9 o5 U Wby il dilacl)
L5 3-4 TLIINER . VEAREM DL R & T . CBoAHble AaHHble CM. Ha CTp. 3-4. MMoapobHas - &selly . el e g 4-3 fpmiial) i)
zrrc)gzmzz/m NPUBOAMTCS Ha  Criedylolwmx ) i) ) ool
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Administrations susceptibles d’étre

défavorablement influencées au niveau du groupe

Potentially affected administrations at group level

(a titre d’information uniquement, voir N° 9.36.1)

FANBREEBENZTROEERT (ESF, BE

(for information only, see No. 9.36.1)

MoTeHuManbHO 3aTparmBaemMmbie aoMUHUCTPALUUN Ha

Administraciones posiblemente afectadas a
nivel de grupo
(s6lo para informacion, véase el N.° 9.36.1)

s o e 8 136 s O Jest @ sy

9.36.13%) YPOBHE rpynnbl (MCKNOUYUTENBLHO ANA HopMauuu, " . o
* cm. 1. 9.36.1) (L olal) 1.36.9 o3 J1 ) de gosr!
B1a B2 BR7a GHz | Administrations susceptibles d'étre défavorablement ! Potentially affected administrations under No. 9.12 ! Administraciones posiblemente afectadas segun N.°
influencées au titre du N° 9.12 1 1 9.12
Beam Emi-Rc| Group id. VETE S T & ET] 9.12 - MUHUCTPALMK, NOTeHUManbLHo 3aTparusaembole ! P N U T
designation P P FERE TR : & i COFJ'IaCHg Ne 9.12 i : 129 (30 omt 51 01 Jost G )
001 R 112712999 1|can CHN F LUX RUS
006 R 112713000 1|can CHN F LUX RUS
012 R 112713001 1|can CHN F LUX RUS
016 R 112713002 1|can CHN F LUX RUS
001 E 112712995 1|can CHN F LUX RUS
006 E 112712996 1|can CHN F LUX RUS
012 E 112712997 1|can CHN F LUX RUS
016 E 112712998 1|can CHN F LUX RUS
B1a B2 BR7a GHz | Administrations susceptibles d’étre défavorablement | Potentially affected administrations under No. 9.12A | Administraciones posiblemente afectadas segtn N.°
influencées au titre du N° 9.12A ! ! 9.12A
Beam Emi-Rc Group id. B Z TR EZFET 9.12A MWHUCTPaLMK, NOTEHLMAbHO 3aTparvBaemMble 5 o ol Leg ) |
designation i i R : i i COFﬂaCHOuNQ 9.12A P : 9-12A VJ’M s A Ol e ‘="J =Ryl
001 R 112712999 1|ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
006 R 112713000 1|ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
012 R 112713001 1|ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
016 R 112713002 1|ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
001 E 112712995 1|ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
006 E 112712996 1|ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
012 E 112712997 1|[ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
016 E 112712998 1|ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
B1a B2 BR7a GHz | Administrations susceptibles d’étre défavorablement , Potentially affected administrations under No. 9.21/A , Administraciones posiblemente afectadas segun N.°
influencées au titre du N° 9.21/A : : 9.21/A
Beam Emi-Rc Group id. BIERZ TR EEET 9.21/A 1 AOMMHWCTpaLMK, NOTEHUMANLHO 3aTparvBaemble 1 5 T SO
designation i P § ' ) : P cornacHo Ne 9.21/A P : O21A (31 58 13 01 Jot G 1Y)
001 R 112712999 1|ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
006 R 112713000 1|ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
012 R 112713001 1|[ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
016 R 112713002 1|[ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
001 E 112712995 1|ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
006 E 112712996 1|ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
012 E 112712997 1|ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
CRI/C/3297
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B1a B2 BR7a GHz | Administrations susceptibles d’étre défavorablement : Potentially affected administrations under No. 9.21/A | Administraciones posiblemente afectadas segun N.°
o § i}g%fl{ueﬂlrjlcéiﬁuﬁtitre du N° 9.21/A ' Ag ' 9.21/A

Beam Emi-Rc roup id. VELEM 2 T EEFTT 9.21/A 1 MUHUCTPALMK, NOTEHUMANbHO 3aTparnBaemMble P E TR SO
designation i i B S ! i COFHaCHOuNQ 9.21/A i ! O2MIA 3 or st 15 O Jost *QJ' =1y
016 E 112712998 1|ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE

B1a B2 BR7a GHz | Administrations susceptibles d’étre défavorablement 1 Potentially affected administrations under No. 9.21/B 1 Administraciones posiblemente afectadas segun N.°

influencées au titre du N° 9.21/B : : 9.21/B

Beam Emi-Rc Group id. BN Z TN EEEHIT 9.21/B ! MUHUCTPALMK, NOTEHUMAanNbHO 3aTparuBaemble ! : T BT
designation i i RO AT ; A i cornacHoLlNLJ 9.21/B P ; 9.21/8 ‘JJM s O e ‘?J' =1y
001 R 112712999 1| CAN CHN F LUX RUS
006 R 112713000 1| CAN CHN F LUX RUS
012 R 112713001 1| CAN CHN F LUX RUS
016 R 112713002 1| CAN CHN F LUX RUS
001 E 112712995 1| CAN CHN F LUX RUS
006 E 112712996 1| CaN CHN F LUX RUS
012 E 112712997 1| CAN CHN F LUX RUS
016 E 112712998 1| CAN CHN F LUX RUS

CR/C/3297
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Relatives aux dispositions

- Les dispositions 9.12 et 9.12A s’appliquent aux
assignations de fréquence dans la bande
1616,0045 — 1 626,4955 MHz

- Les dispositions 9.21/A et 9.21/B s’appliquent
aux assignations de fréquence dans la bande
1616,0045 — 1 626,4955 MHz

HR 2K

- 55912 A1 9.12A 3k & H T 1616,0045 -
1 626,4955 MHZzH B N IR Z 45 L -

- 5 9.21/A 1 9.21/B #% & M T 1616,0045 —
1 626,4955 MHzAMEX N AR FE H .

Relating to provisions

- Provisions 9.12 and 9.12A apply to
frequency assignments in the 1616.0045 —
1 626.4955 MHz band.

- Provisions 9.21/A and 9.21/B apply to

frequency assignments in the 1616.0045 —
1 626.4955 MHz band.

OTHOCUTESIBEHO MOJSIOXKXEHUN

- MonoxeHua 9.12 n 9.12A npumeHstoTCa K
YaCTOTHbIM NPUCBOEHNAM B nonoce
1616,0045 — 1 626,4955 MIu.

- MonoxeHusa 9.21/A n 9.21/B npumeHsTCS K
YaCTOTHbIM NPUCBOEHUSIM B nonoce
1616,0045 — 1 626,4955 MI'u,.

CRI/C/3297
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Relativas a las disposiciones

- Las disposiciones 9.12 y 9.12A se aplican a las
asignaciones de frecuencia en la banda
1616,0045 — 1 626,4955 MHz

- Las disposiciones 9.21/A 'y 9.21/B se aplican a
las asignaciones de frecuencia en la banda
1616,0045 — 1 626,4955 MHz

S kel

& 23 olawe? L 12A9512.9 QLS slay —
.MHz 1 626,4955 — 1 616,0045 3=l

333 Slamad e 21/B.95 21/A.9 OLSH Glay -
.MHz 1 626,4955 — 1 616,0045 Glal 3
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Relatives aux demandes de coordination

Relating to previous coordination requests

antérieures

Les données de coordination relatives a ce réseau
ont été publiées précédemment dans les Sections
Spéciales:

e RES46/C/40 et MOD-1 annexées a la

IFIC No.2081 du 15 juin 1993 et 2111 du
25 janvier 1994, respectivement.

43 25 LA AR 1 1 225K

55 U 24T K Bl I K3 LLRT A AT 7E R B0 A

o AL BRATRAE EER 199346 H15H 5
2081#F119944E1 H 25 H 552111 k4
RES46/C/40F1MOD-1.

Coordination data relating to this network was
previously published in Special Sections:

e RES46/C/40 and MOD-1 annexed to
IFIC No. 2081 of 15 June 1993 and 2111 of
25 January 1994, respectively.

OTHOCUTENBLHO  MpedblayLiMxX  3anpocoB O
KoopAnHaLUn
[aHHble ©0 koopaMHauuW, OTHOCcALWMECs K

OaHHOM ceTu, OblM paHee onybnMKOBaHbI B
CneunanbHbIX CeKkLUsax:

e RES46/C/40 n MOD-1, NpuNoXeHHbIX K
NPUK NeNe 2081 ot 15 utoHa 1993 roga n 2111
oT 25 aHBaps 1994 roga, COOTBETCTBEHHO.

CRI/C/3297
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Relativas a las solicitudes de coordinacion

anteriores

Los datos sobre la coordinacion relativos a esta
red se publicaron anteriormente en las
Secciones Especiales:

e RES46/C/40 y MOD-1 anexas a la

IFIC No. 2081 del 15 de junio de 1993 y 2111 del
25 de enero de 1994, respectivamente.

ald) Gawad) ULy dalasd

o) (3 B 018 Aaeel) i) e Gyl o2

IML’J—‘

QU= MOD-1; RES46/C/40 Ol e
gl 2081 (3, whss Al sl e o2l
s e (1994 1 25 f ks 211151993 450 15
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Relatives aux observations des administrations

Relating to comments administrations may have

Relativas a las observaciones de las

concernant cette demande de coordination

Toute la correspondance relative a cette demande
de coordination doit étre adressée (avec copie au
Bureau des radiocommunications) a:

A3 9% T 1 A A A i e SR i L 1 2

HAMHERG R R TR R (RIARL
LB -

on this coordination request

All correspondence regarding this request for
coordination is to be addressed (with copy to
the Radiocommunication Bureau) to:

OTHOCUTENBHO 3aMeyaHuii agMUHUCTPaLMA No
JaHHOMY 3anpocy 0 KoopauHaLum

Jllobylo  KOppecnoHOEHLUMID  OTHOCUTENBHO
HacTosILLEero 3anpoca O KoopauHauun cnegyet
HanpaBnsaTb (C konuen B Bopo pagnoceasn) no
agpecy:

FEDERAL COMMUNICATIONS COMMISSION
INTERNATIONAL BUREAU
ATTENTION: MR. RICHARD B. ENGELMAN
445, 12TH STREET, S.W.
WASHINGTON, DC 20554
UNITED STATES OF AMERICA
TELEFAX: +1 202 418 1208/ 418 0398
TELEX: 025 VIA TWX 7108220160

CRI/C/3297
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administraciones sobre esta solicitud de

coordinacion

Toda la correspondencia relativa a la presente
solicitud de coordinacion debe ser enviada (con
copia a la Oficina de Radiocomunicaciones) a:

b olas SLbY leds B ) Sl ek L
i et
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CRc3297_T.pdf
| SECTION SPECIALE / SPECIAL SECTION / SECCION ESPECIAL / 57 / CNELIMANBHAA CEKLUA / -\ ‘,...,.EM

CRI/C/3297 |

Afla Sat. Network [ HIBLEO-2 |

BR1 Date of receipt| 05.12.2012 | BR20/BR21 BR IFIC no./part 2740/

A1f1 Notifying adm. |USA A1f3 Inter. sat. org.

BR6a/BR6b Id. no.| 112520467 |

BR2 Adm. serial no. | [ 001 R

92520145 | BR3a/BR3b Provision reference [ 9.6 C

A1f2 Submitted on behalf

A4b1 No. of orbital planes
A4b3a No. of space stations simult. trans. on Northern Hemisphere
A4b7a Max. sat. rcv. simult. :|

A4b7d1 Excl. zone type
Orbital plane no.

| |

[ 6] A4b2 Ref. body

A4b7b Avg. no. of As. E-stn |:|
A4b7d2 Excl. zonewidth[ ]

A4b3b No. of space stations simult. trans. on Southern Hemisphere :|

A4b7c Avg. distance |:|
[ ] A4b7d3 Attach.[ |

A4b4a Inclination angle A4b4b No. of satellites in this plane Adb4c Period Adb4d Apogee Adbde Perigee
A4bb5a Right asc. A4b5c Arg. of perigee

Satellite no. 1 2 3 4 5 6 7 8 9 10 11

A4b5b Initial phase angle 0 32.7 65.5 98.2 130.9 163.6 196.4 229.1 261.8 294.5 327.3

A4b4f Min. altitude [ | A4b6e Stationkeeping[ | A4b6d Repeat period | |  A4b6e Specific modelled station[ | A4b6f Precessionrate[ |
A4b6g Long. asc. node |:] A4b6j Long. tolerance |:|

Satellite no. 1 2 3 4 5 6 7 8 9 10 11

A4b6h/A4b6i Date/Time

Orbital plane no.

A4b4a Inclination angle A4b4b No. of satellites inthisplane [ 11|  Adbdc Period Adb4d Apogee[  780e0|  Adbde Perigee
A4bb5a Right asc. A4b5c Arg. of perigee

Satellite no. 1 2 3 4 5 6 7 8 9 10 11

A4b5b _Initial phase angle 17.7 50.4 83.1 115.8 148.6 181.3 214 246.8 279.5 312.2 344.9

A4b4f Min. altitude [ | A4b6e Stationkeeping[ | A4b6d Repeat period | |  A4b6e Specific modelled station[ | A4b6f Precessionrate[ |
A4b6g Long. asc. node |:] A4b6j Long. tolerance |:|

Satellite no. 1 2 3 4 5 6 7 8 9 10 11

A4b6h/A4b6i Date/Time

Orbital plane no.

A4b4a Inclination angle A4b4b No. of satellites in this plane Adb4c Period Adb4d Apogee Adbde Perigee
A4bb5a Right asc. A4b5c Arg. of perigee

Satellite no. 1 2 3 4 5 6 7 8 9 10 11

A4b5b Initial phase angle 2.6 35.3 68.1 100.8 133.5 166.2 199 231.7 264 .4 297.1 329.9

A4b4f Min. altitude [ | A4b6e Stationkeeping[ | A4b6d Repeat period | |  A4b6e Specific modelled station[ | A4b6f Precessionrate[ |
A4b6g Long. asc. node |:] A4b6j Long. tolerance |:|

Satellite no. 1 2 3 4 5 6 7 8 9 10 11

A4b6h/A4b6i Date/Time

Orbital plane no.
A4b4a Inclination angle
A4bb5a Right asc.

A4b4b No. of satellites in this plane[ 11| Adbdc Period[ ____ 0-01:40]
A4b5c Arg. of perigee

Adbad Apogee [ To0S0]  Adbde Perigee [ 7e0e0]

=,

orl,
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| SECTION SPECIALE / SPECIAL SECTION / SECCION ESPECIAL / 57 / CNELIMANBHAA CEKLUA / -\ ‘,...,Jdl

CRI/C/3297 |

Afa Sat. Network [HIBLEO-2 |  A7f1 Notifying adm.[USA__| A17f3 Inter. sat. org. BR1 Date of receipt [05.12.2012 | BR20/BR21 BRIFIC no./part[2740/ |
| BR6a/BR6b Id. no.[112520467] 92520145 BR3a/BR3b_Provision reference [9.6 BR2 Adm. serial no. | [ 001 [Rr]
Satellite no. 1 2 3 4 5 6 7 8 9 10 11

A4b5b _Initial phase angle 20.3 53 85.7 118.4 151.2 183.9 216.6 249.4 282.1 314.8 347.5

A4b4f Min. altitude [ | A4b6e Stationkeeping[ | A4b6d Repeat period | |  A4b6e Specific modelled station[ | A4b6f Precessionrate[ |
A4b6g Long. asc. node |:] A4b6j Long. tolerance |:|

Satellite no. 1 2 3 4 5 6 7 8 9 10 11

A4b6h/A4b6i Date/Time

Orbital plane no.

Adb4a Inclination angle A4b4b No. of satellites in this plane[ 11| A4bdc Period Adb4d Apogee[  780e0]|  Adbde Perigee
A4bb5a Right asc. A4b5c Arg. of perigee

Satellite no. 1 2 3 4 5 6 7 8 9 10 11

A4b5b Initial phase angle 5.2 37.9 70.7 103.4 136.1 168.8 201.6 234.3 267 299.7 332.5

A4b4f Min. altitude [ | A4b6e Stationkeeping[ | A4b6d Repeat period | |  A4b6e Specific modelled station[ | A4b6f Precessionrate[ |
A4b6g Long. asc. node |:] A4b6j Long. tolerance |:|

Satellite no. 1 2 3 4 5 6 7 8 9 10 11

A4b6h/A4b6i Date/Time

Orbital plane no. E

Adb4a Inclination angle A4b4b No. of satellites in this plane[ 11| A4bdc Period Adb4d Apogee|  780e0]|  Adbde Perigee
A4bb5a Right asc. A4b5c Arg. of perigee

Satellite no. 1 2 3 4 5 6 7 8 9 10 11

A4b5b Initial phase angle 22.9 55.6 88.3 121 153.8 186.5 219.2 252 284.7 317.4 350.1

A4b4f Min. altitude [ | A4b6e Stationkeeping[ | A4b6d Repeat period | |  A4b6e Specific modelled station[ | A4b6f Precessionrate[ |
A4b6g Long. asc. node |:] A4b6j Long. tolerance |:|

Satellite no. 1 2 3 4 5 6 7 8 9 10 11

A4b6h/A4b6i Date/Time

A17a Compliance with PFD limit dB(W/(m? 1MHz)) in the band 1164 - 1215 MHz [ |

A17b2 Calculated aggregate PFD value in the band 5030.0 - 5150.0 MHz [ ]dB(W/(m*150 kHz))

A17b3 EPFD in the band 4990.0 - 5000.0 MHz [ ]dBW/(m=10 MHz))

A17¢ Aggregate PFD in the band 15.35 - 15.4 GHz [ ]dB(W/(m*50 MHz))

A17d Mean PFD in the band 35.5 - 36.0 GHz [ ]dBW/(m>1MHz)

Af7e1a Calculated EPFD value in the band 42.5 - 43.5 GHz at RA SDT [ ]dBW/(m*1GHz))

A17e1b Calculated EPFD value in the band 42.5 - 43.5 GHz at RA SDT [ ]dB(W/(m>500 kHz))

A17e1c Calculated EPFD value in the band 42.5 - 43.5 GHz at RA VLBI [ ]dB(WI/(m*500 kHz))

A15a EPFD compliance |:| A18a Aircraft earth station commitment |:|

B1a/BR17 Beam designation [ 001 [oo1 | B1b Steerable |:| B2 Emi-Rcp E B3a1 Max. co-polar gain 23.9

B2bis.a Transmit only when visible from notified service area |:|

B2bis.b Min. Elev. Angle[ |

Page / Pagina/ 7T / cTp. / 2 d=s.2l
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|SECTION SPECIALE / SPECIAL SECTION / SECCION ESPECIAL / 5 / CMELMANBHAS CEKLINS / otk ol CR/C/3297 |

Ala Sat. Network | HIBLEO-2 | A1f1 Notifying adm. |USA A1f3 Inter. sat. org. BR1 Date of receipt | 05.12.2012 | BR20/BR21 BR IFIC no./part| 2740/
| BR6a/BR6b Id. no.[112520467] 92520145 BR3a/BR3b Provision reference [ 9.6 C BR2 Adm. serial no. | [ 001 R
B3c1 Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.
1
B4a3a1 Angle alpha 322 B4a3a2 Angle beta
BR7a/BR7b Groupid.[ 112712999 |  BR1 Date of receipt C2c RRNo.4.4[ |
A2b Period of valid. A3a Op.agency [ 149] A3b Adm. resp. BR16 Value of type C8b[__|
BR62 Expiry date for bringing into use BR63 Confirmed date of bringing intouse [ | BR64 Date of receiptof 1stRes49[ |
BR14 Special Section [cr/c/3297 |
C4a Class of station C3a Assigned freq. band Cb5a Noise temperature 500 B4b5 Peak of pfd |:|
C4b Nature of service Cé6a Polarization type C6b Polarization angle |:|
C11a1 Service area no. |:| C11a2 Service area C11a3 Service area diagram |:|
C9c1 Type of multiple access C9c2 Spectrum mask diagram E C11b Affected region |:]
A5/A6 Coordinations/Agreements 9.12 F CAN CHN F LUX RUS
9.12A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/B F CAN CHN F LUX RUS
C2a1 Assigned frequency
1621.25  [mz | [ [ [ | [ [ | [ | [
A13 C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8c3 C8c4 C8e1l C8e2
Ref. to Special Sections Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. | Attch. C/N ratio Attch.
AR11/A /810 1 [31k507W-- 5 -39 -5.2 -49.2 10
C10b1 C10b2 C10ct C10c2 | C10d1/C10d2 | C10d3 C10d4 c10d7 C8g1 C8g2 C8g3
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. | Bmwdth Ant. diameter Max. aggr. Aggr. Transp. bandwidth =
gain pwr. bandwidth Aggr. bandwidth
[ SUBSCRIBER UNIT T [ 1[te Jcr 1
C10d5a Co-polar antenna pattern
C10b1 Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.
SUBSCRIBER UNIT ND-EARTH
2D Date of protection 13A Conformity with RR 13B1 Provision [11.43A | 1382 Remarks| | 13B3 Dateof Review[ |
13C Remarks | |
B1a/BR17 Beam designation | 006 | 006 | B1b Steerable :| B2 Emi-Rcp E B3a1 Max. co-polar gain 22.6
B2bis.a Transmit only when visible from notified service area :| B2bis.b Min. Elev. Angle |:|
B3c1 Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.
2
B4a3at1 Angle alpha 317 B4a3a2 Angle beta
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|SECTION SPECIALE / SPECIAL SECTION / SECCION ESPECIAL / 5 / CMELMANBHAS CEKLINS / otk ol CR/C/3297 |

Ala Sat. Network | HIBLEO-2 | A1f1 Notifying adm. |USA A1f3 Inter. sat. org. BR1 Date of receipt | 05.12.2012 | BR20/BR21 BR IFIC no./part| 2740/
| BR6a/BR6b Id. no.[112520467] 92520145 BR3a/BR3b Provision reference [ 9.6 C BR2 Adm. serial no. | [ 006 R
BR7a/BR7b Groupid.[ _112713000] |  BR7 Date of receipt C2c RRNo.44[ |
A2b Period of valid. A3a Op. agency A3b Adm. resp. BR16 Value of type C8b |:|
BR62 Expiry date for bringing into use BR63 Confirmed date of bringing into use |:| BR64 Date of receipt of 1st Res49 |:|
BR14 Special Section [cr/c/3297 |
C4a Class of station C3a Assigned freq. band Cba Noise temperature 500 B4b5 Peak of pfd |:]
C4b Nature of service Cé6a Polarization type C6b Polarization angle |:|
C11a1 Service area no. |:| C11a2 Service area C11a3 Service area diagram |:|
C9c1 Type of multiple access C9c2 Spectrum mask diagram E C11b Affected region |:|
A5/A6 Coordinations/Agreements 9.12 F CAN CHN F LUX RUS
9.12A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/B F CAN CHN F LUX RUS
C2a1 Assigned frequency
1621.25  |mHz | [ [ [ [ [ [ I
A13 C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8¢c3 C8c4 C8e1l C8e2
Ref. to Special Sections Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. | Attch. C/N ratio Attch.
AR11/A /810 1 [31K5Q7W-- 4.9 -39.1 -7.1 -51.1 10
C10b1 C10b2 C10c1 C10c2 | C10d1/C10d2 | C10d3 C10d4 c10d7 C8g1 C8g2 C8g3
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. | Bmwdth Ant. diameter Max. aggr. Aggr. Transp. bandwidth =
gain pwr. bandwidth Aggr. bandwidth
[ SUBSCRIBER UNIT T [ 1[TtB Jcr 1
C10d5a Co-polar antenna pattern
C10b1 Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.
SUBSCRIBER UNIT ND-EARTH
2D Date of protection 13A Conformity with RR 13B1 Provision [11.43A | 1382 Remarks| | 13B3 Dateof Review[ |
13C Remarks | |
B1a/BR17 Beam designation [ 012 [o012 | B1b Steerable |:| B2 Emi-Rcp El B3a1 Max. co-polar gain 22.8
B2bis.a Transmit only when visible from notified service area |:| B2bis.b Min. Elev. Angle |:|
B3c1 Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.
3
B4a3a1 Angle alpha 315 B4a3a2 Angle beta
BR7a/BR7b Groupid.[ 112713001 |  BR1 Date of receipt C2c RRNo.4.4[ |
A2b Period of valid. A3a Op. agency [ 149] A3b Adm. resp. BR16 Value of type C8b [__|
BR62 Expiry date for bringing into use BR63 Confirmed date of bringing into use |:| BR64 Date of receipt of 1st Res49 |:|
BR14 Special Section [cr/c/3297 |
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|SECTION SPECIALE / SPECIAL SECTION / SECCION ESPECIAL / 4547 / CNELIMATIHASA CEKLIMA / ol il CR/C/3297 |

Ala Sat. Network | HIBLEO-2 | A1f1 Notifying adm. |USA A1f3 Inter. sat. org. BR1 Date of receipt | 05.12.2012 | BR20/BR21 BR IFIC no./part| 2740/
| BR6a/BR6b Id. no.[112520467] 92520145 BR3a/BR3b Provision reference [ 9.6 C BR2 Adm. serial no. | [ 012 R
C4a Class of station C3a Assigned freq. band Cba Noise temperature 500 B4b5 Peak of pfd |:|
C4b Nature of service Cé6a Polarization type C6b Polarization angle |:|
C11a1 Service area no. |:| C11a2 Service area C11a3 Service area diagram |:|
C9c1 Type of multiple access C9c2 Spectrum mask diagram E C11b Affected region |:|
A5/A6 Coordinations/Agreements 9.12 F CAN CHN F LUX RUS
9.12A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/B F CAN CHN F LUX RUS
C2a1 Assigned frequency
1621.25  |mHz | [ [ [ [ [ [ | I
A13 C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8c3 C8c4 C8e1l C8e2
Ref. to Special Sections Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. | Attch. C/N ratio Attch.
AR11/A /810 1 [31K5Q7W-- 2.2 -41.8 -9.8 -53.8 10
C10b1 C10b2 C10c1 C10c2 | C10d1/C10d2 | C10d3 C10d4 c10d7 C8g1 C8g2 C8g3
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. | Bmwdth Ant. diameter Max. aggr. Aggr. Transp. bandwidth =
gain pwr. bandwidth Aggr. bandwidth
[ SUBSCRIBER UNIT T [ 1[te Jcr 1
C10d5a Co-polar antenna pattern
C10b1 Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.
SUBSCRIBER UNIT ND-EARTH
2D Date of protection 13A Conformity with RR 13B1 Provision [11.43A | 1382 Remarks| | 13B3 Dateof Review[ |
13C Remarks | |
B1a/BR17 Beam designation [016 [o16 | B1b Steerable |:| B2 Emi-Rcp E B3a1 Max. co-polar gain 16.4
B2bis.a Transmit only when visible from notified service area |:| B2bis.b Min. Elev. Angle |:|
B3c1 Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.
4
B4a3a1 Angle alpha 300 B4a3a2 Angle beta
BR7a/BR7b Groupid.[ 112713002 |  BR7 Date of receipt [05.12.2012 | C2c RRNo.4.4[ |
A2b Period of valid. A3a Op. agency A3b Adm. resp. BR16 Value of type C8b |:|
BR62 Expiry date for bringing into use BR63 Confirmed date of bringing into use |:| BR64 Date of receipt of 1st Res49 |:|
BR14 Special Section [cr/c/3297 |
C4a Class of station C3a Assigned freq. band C5a Noise temperature 500 B4b5 Peakofpfd[ |
C4b Nature of service Cé6a Polarization type C6b Polarization angle |:|
C11a1 Service area no. |:| C11a2 Service area C11a3 Service area diagram |:|

C9c1 Type of multiple access C9c2 Spectrum mask diagram E C11b Affected region |:|
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|SECTION SPECIALE / SPECIAL SECTION / SECCION ESPECIAL / 4547 / CNELIMATIHASA CEKLIMA / ol il CR/C/3297 |

Ala Sat. Network | HIBLEO-2 | A1f1 Notifying adm. |USA A1f3 Inter. sat. org. BR1 Date of receipt | 05.12.2012 | BR20/BR21 BR IFIC no./part| 2740/
| BR6a/BR6b Id. no.[112520467] 92520145 BR3a/BR3b Provision reference [ 9.6 C BR2 Adm. serial no. | [ 016 R
A5/A6 Coordinations/Agreements | 9.12 F CAN CHN F LUX RUS
9.12A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/B F CAN CHN F LUX RUS
C2a1 Assigned frequency
1621.25  [mHz | [ [ [ 1 [ [ | [ | [
A13 C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8c3 C8c4 C8e1l C8e2
Ref. to Special Sections Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. | Attch. C/N ratio Attch.
AR11/A /810 1 [31K50Q7W-- 5 -39 -5.9 -49.9 10
C10b1 C10b2 C10c1 C10c2 | C10d1/C10d2 | C10d3 C10d4 c10d7 C8g1 C8g2 C8g3
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. | Bmwdth Ant. diameter Max. aggr. Aggr. Transp. bandwidth =
gain pwr. bandwidth Aggr. bandwidth
[ SUBSCRIBER UNIT T [ 1]t [cr 1
C10d5a Co-polar antenna pattern
C10b1 Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.
SUBSCRIBER UNIT ND-EARTH
2D Date of protection 13A Conformity with RR 13B1 Provision [11.43A | 1382 Remarks| | 13B3 Dateof Review[ |
13C Remarks | |
B1a/BR17 Beam designation [ 001 [oo1 | B1b Steerable[ | B2 Emi-Rep B3a1 Max. co-polar gain 24.3
B2bis.a Transmit only when visible from notified service area :| B2bis.b Min. Elev. Angle |:|
B3c1 Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.

1
B4a3a1 Angle alpha B4a3a2 Angle beta B4b2 Gain vs elev. ang. diag. B4b3 Spreading loss data
B4b4a Max. E.l.R.P. at 4kHz B4b4b Average E.I.R.P. at4kHz[__19.7] B4b4c Max. E..RP.at IMHz [ __43.7] B4b4d Average E.LR.P. at 1MHz

BR7a/BR7b Groupid.[ 112712995 |  BR1 Date of receipt C2c RRNo.4.4[ |

A2b Period of valid. A3a Op. agency A3b Adm. resp. BR16 Value of type C8b[__|

BR62 Expiry date for bringing into use BR63 Confirmed date of bringing into use |:| BR64 Date of receipt of 1st Res49 |:|
BR14 Special Section [cr/c/3297 |

C4a Class of station C3a Assigned freq. band B4b5 Peakofpfd[ |
C4b Nature of service C6a Polarization type Céb Polarizatonangle[ |

C8d1 Max. tot. peak pwr. 22.9 C8d2 Contiguous bandwidth |:|

C11a1 Service area no. |:| C11a2 Service area C11a3 Service area diagram |:]

C9c1 Type of multiple access C9c2 Spectrum mask diagram E C11b Affected region |:]
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|SECTION SPECIALE / SPECIAL SECTION / SECCION ESPECIAL / 4547 / CNELIMATIHASA CEKLIMA / ol il CR/C/3297 |

Ala Sat. Network | HIBLEO-2 | A1f1 Notifying adm. |USA A1f3 Inter. sat. org. BR1 Date of receipt | 05.12.2012 | BR20/BR21 BR IFIC no./part| 2740/
| BR6a/BR6b Id. no.[112520467] 92520145 BR3a/BR3b Provision reference [ 9.6 C BR2 Adm. serial no. | [ 001 E
A5/A6 Coordinations/Agreements | 9.12 F CAN CHN F LUX RUS
9.12A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/B F CAN CHN F LUX RUS
C2a1 Assigned frequency
1621.25  [mHz | [ [ [ 1 [ [ | [ | [
A13 C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8c3 C8c4 C8e1l C8e2
Ref. to Special Sections Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. | Attch. C/N ratio Attch.
AR11/A /810 1 [31K50Q7W-- 3.4 -40.6 -8.6 -52.6 10
C10b1 C10b2 C10c1 C10c2 | C10d1/C10d2 | C10d3 C10d4 C10d6 c10d7
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. | Bmwdth Noise [ Ant. diameter
gain temp.
[ SUBSCRIBER UNIT T [ 1]t [cr 1 250
C10d5a Co-polar antenna pattern
C10b1 Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.
SUBSCRIBER UNIT ND-EARTH
2D Date of protection 13A Conformity with RR 13B1 Provision [11.43A | 1382 Remarks| | 13B3 Dateof Review[ |
13C Remarks | |
B1a/BR17 Beam designation | 006 | 006 | B1b Steerable :l B2 Emi-Rcp B3a1 Max. co-polar gain 23.1
B2bis.a Transmit only when visible from notified service area :| B2bis.b Min. Elev. Angle |:|
B3c1 Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.

2
B4a3a1 Angle alpha B4a3a2 Angle beta B4b2 Gain vs elev. ang. diag. B4b3 Spreading loss data
B4b4a Max. E.l.R.P. at 4kHz B4b4b Average E.I.R.P. at4kHz[__16.5] B4b4c Max. E..R.P.at IMHz [ _ 40.5] B4b4d Average E.LR.P. at 1MHz

BR7a/BR7b Groupid.[ 112712996 |  BR1 Date of receipt C2c RRNo.4.4[ |

A2b Period of valid. A3a Op. agency A3b Adm. resp. BR16 Value of type C8b[__|

BR62 Expiry date for bringing into use BR63 Confirmed date of bringing into use |:| BR64 Date of receipt of 1st Res49 |:|
BR14 Special Section [cr/c/3297 |

C4a Class of station C3a Assigned freq. band B4b5 Peakofpfd[ |
C4b Nature of service C6a Polarization type Céb Polarizatonangle[ |

C8d1 Max. tot. peak pwr. 20.9 C8d2 Contiguous bandwidth |:|

C11a1 Service area no. |:| C11a2 Service area C11a3 Service area diagram |:]

C9c1 Type of multiple access C9c2 Spectrum mask diagram E C11b Affected region |:]
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|SECTION SPECIALE / SPECIAL SECTION / SECCION ESPECIAL / 4547 / CNELIMATIHASA CEKLIMA / ol il CR/C/3297 |

Ala Sat. Network | HIBLEO-2 | A1f1 Notifying adm. |USA A1f3 Inter. sat. org. BR1 Date of receipt | 05.12.2012 | BR20/BR21 BR IFIC no./part| 2740/
| BR6a/BR6b Id. no.[112520467] 92520145 BR3a/BR3b Provision reference [ 9.6 C BR2 Adm. serial no. | [ 006 E
A5/A6 Coordinations/Agreements | 9.12 F CAN CHN F LUX RUS
9.12A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/B F CAN CHN F LUX RUS
C2a1 Assigned frequency
1621.25  [mHz | [ [ [ 1 [ [ | [ | [
A13 C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8c3 C8c4 C8e1l C8e2
Ref. to Special Sections Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. | Attch. C/N ratio Attch.
AR11/A /810 1 [31K50Q7W-- 1.4 -42.6 -10.6 -54.6 10
C10b1 C10b2 C10ct C10c2 | C10d1/C10d2 | C10d3 C10d4 C10d6 c10d7
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. | Bmwdth Noise [ Ant. diameter
gain temp.
[ SUBSCRIBER UNIT T [ 1]t [cr 1 250
C10d5a Co-polar antenna pattern
C10b1 Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.
SUBSCRIBER UNIT ND-EARTH
2D Date of protection 13A Conformity with RR 13B1 Provision [11.43A | 1382 Remarks| | 13B3 Dateof Review[ |
13C Remarks | |
B1a/BR17 Beam designation [ 012 [o12 | B1b Steerable[ | B2 Emi-Rep B3a1 Max. co-polar gain 22.9
B2bis.a Transmit only when visible from notified service area :| B2bis.b Min. Elev. Angle |:|
B3c1 Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.
3
B4a3at1 Angle alpha B4a3a2 Angle beta B4b2 Gain vs elev. ang. diag. B4b3 Spreading loss data
B4b4a Max. E.I.R.P. at 4kHz B4b4b Average E.LR.P. at 4kHz B4b4c Max. E.LRP.at 1MHz[ __ 38] B4b4d Average E.LR.P. at 1MHz
BR7a/BR7b Groupid.[ _112712997] |  BR1 Date of receipt[05.12.2012 | C2c RRNo.4.4[ |
A2b Period of valid. A3a Op.agency [ 149] A3b Adm. resp. BR16 Value of type C8b[__|
BR62 Expiry date for bringing into use BR63 Confirmed date of bringing into use |:| BR64 Date of receipt of 1st Res49 |:|
BR14 Special Section [cr/c/3297 |
C4a Class of station C3a Assigned freq. band B4b5 Peakofpfd[ |
C4b Nature of service C6a Polarization type Céb Polarizatonangle[ |
C8d1 Max. tot. peak pwr. 18.6 C8d2 Contiguous bandwidth |:|
C11a1 Service area no. |:| C11a2 Service area C11a3 Service area diagram |:]
C9c1 Type of multiple access C9c2 Spectrum mask diagram E C11b Affected region |:]
)
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|SECTION SPECIALE / SPECIAL SECTION / SECCION ESPECIAL / 4547 / CNELIMATIHASA CEKLIMA / ol il CR/C/3297 |

Ala Sat. Network | HIBLEO-2 | A1f1 Notifying adm. |USA A1f3 Inter. sat. org. BR1 Date of receipt | 05.12.2012 | BR20/BR21 BR IFIC no./part| 2740/
| BR6a/BR6b Id. no.[112520467] 92520145 BR3a/BR3b Provision reference [ 9.6 C BR2 Adm. serial no. | [ 012 E
A5/A6 Coordinations/Agreements | 9.12 F CAN CHN F LUX RUS
9.12A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/B F CAN CHN F LUX RUS
C2a1 Assigned frequency
1621.25  [mHz | [ [ [ 1 [ [ | [ | [
A13 C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8c3 C8c4 C8e1l C8e2
Ref. to Special Sections Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. | Attch. C/N ratio Attch.
AR11/A /810 1 [31K50Q7W-- -0.9 -44.9 -12.9 -56.9 10
C10b1 C10b2 C10c1 C10c2 | C10d1/C10d2 | C10d3 C10d4 C10d6 c10d7
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. | Bmwdth Noise [ Ant. diameter
gain temp.
[ SUBSCRIBER UNIT T [ 1]t [cr 1 250
C10d5a Co-polar antenna pattern
C10b1 Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.
SUBSCRIBER UNIT ND-EARTH
2D Date of protection 13A Conformity with RR 13B1 Provision [11.43A | 1382 Remarks| | 13B3 Dateof Review[ |
13C Remarks | |
B1a/BR17 Beam designation [ 016 [o16 | B1b Steerable[ | B2 Emi-Rep B3a1 Max. co-polar gain 16.8
B2bis.a Transmit only when visible from notified service area :| B2bis.b Min. Elev. Angle |:|
B3c1 Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.

4
B4a3a1 Angle alpha B4a3a2 Angle beta B4b2 Gain vs elev. ang. diag. B4b3 Spreading loss data
B4b4a Max. E.l.R.P. at 4kHz B4b4b Average E.I.R.P. at4kHz[ _11.5] B4b4c Max. E..RP.at IMHz[ _35.5] B4b4d Average E.LR.P. at 1MHz

BR7a/BR7b Groupid.[ 112712998 |  BR1 Date of receipt C2c RRNo.4.4[ |

A2b Period of valid. A3a Op. agency A3b Adm. resp. BR16 Value of type C8b[__|

BR62 Expiry date for bringing into use BR63 Confirmed date of bringing into use |:| BR64 Date of receipt of 1st Res49 |:|
BR14 Special Section [cr/c/3297 |

C4a Class of station C3a Assigned freq. band B4b5 Peakofpfd[ |
C4b Nature of service C6a Polarization type Céb Polarizatonangle[ |

C8d1 Max. tot. peak pwr. 22.2 C8d2 Contiguous bandwidth |:|

C11a1 Service area no. |:| C11a2 Service area C11a3 Service area diagram |:]

C9c1 Type of multiple access C9c2 Spectrum mask diagram E C11b Affected region |:]
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| SECTION SPECIALE / SPECIAL SECTION / SECCION ESPECIAL / 57 / CNELIMANBHAA CEKLUA / -\ ‘,...,Jdl

Afla Sat. Network [HIBLEO-2 | A1f3 Inter. sat. org.

A1f1 Notifying adm. [USA

BR1 Date of receipt

CRI/C/3297 |

05.12.2012 [ BR20/BR21 BR IFIC no./part| 2740/

| BR6a/BR6b Id. no.[112520467] 92520145 BR3a/BR3b Provision reference [ 9.6 C BR2 Adm. serial no. | [ 016 E
A5/A6 Coordinations/Agreements | 9.12 F CAN CHN F LUX RUS
9.12A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/A F ARS/ARB AUS CHN HOL INS LUX PAK THA TUR UAE
9.21/B F CAN CHN F LUX RUS
C2a1 Assigned frequency
1621.25  [mHz | [ [ [ [ | [ | [
A13 C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8c3 C8c4 C8e1l C8e2
Ref. to Special Sections Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. | Attch. C/N ratio Attch.
AR11/A /810 1 [31K50Q7W-- 2.7 -41.3 -9.3 -53.3 10
C10b1 C10b2 C10ct C10c2 | C10d1/C10d2 | C10d3 C10d4 C10d6 c10d7
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. | Bmwdth Noise [ Ant. diameter
gain temp.
[ SUBSCRIBER UNIT T [ 1]t [cr 1 250
C10d5a Co-polar antenna pattern
C10b1 Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.
SUBSCRIBER UNIT ND-EARTH

2D Date of protection [05.12.2012 | 13A Conformity with RR[2-_[-- [-- | 73B7 Provision [11.43A |

13B2 Remarks| | 1383 Dateof Review|[ |

13C Remarks |

C9 Modulation characteristics

C7a Designation of emission 31K5Q7W--

C9a1 Type of modulation QPSK

C9a2a Lowest frequency

C9a2b Highest frequency

C9a2c Frequency deviation

C9a3a Freq. deviation of the pre-emphasized signal

C9a3b Pre-emphasis characteristics

C9a3c Type of multiplexing

C9a4a Bit rate

C9a4b Number of phases

C9aba Modulating signal attached (see attch. no.)

C9a5b Amplitude modulation

C9a6a Peak-to-peak freq. dev.

C9a6b Sweep frequency

C9a6¢c Energy dispersal waveform

C9a7 Type of energy dispersal

C9a8 Other types of modulation (see attch. no.)

C9a9 TV standard

312712995, 312712996,

BR7a Group id.

312712997, 312712998, 312712999, 312713000, 312713001, 312713002
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Before the
Federal Communications Commission
Washington, D.C. 20554

In the Matter of

)

)
Iridium Constellation LL.C ) File No. SAT-MOD-19961204-00139
) SAT-AMD-20050816-00160
) SAT-AMD-20051118-00236
) Call Sign: S2110
For Authority to Modify License For A Low Earth )

Orbit Mobile Satellite System

MEMORANDUM OPINION AND ORDER
Adopted: February 4, 2013 Released: February 4, 2013
By the Chief, International Bureau:

I. INTRODUCTION

1. With this Order, we grant the above-captioned application insofar as it requests
modification of the space-station license held by Iridium Constellation LLC (“Iridium”)' to add
authority to provide Aeronautical Mobile-Satellite (Route) Service (“AMS(R)S™)* in the 1618.725-
1626.5 MHz band.> Consistent with Standards and Recommended Practices (“SARPs”) developed by
the International Civil Aviation Organization (“ICAO”),* the modified license includes conditions
limiting Iridium’s AMS(R)S to geographic areas in which it is unlikely to receive interference from
established primary services in adjacent frequency bands. Grant of this application would serve the
public interest by providing enhanced options for safety communications with aircraft in areas in which
such communications are currently unavailable or limited.

II. BACKGROUND

2. The Iridium system, which commenced commercial operation in 1998, provides voice and
data Mobile-Satellite Service (“MSS”) via a constellation of non-geostationary-orbit satellites, using a
time-division/frequency-division multiple-access protocol. As originally granted in 1995, the Iridium

!ridium is a successor-in-interest to Motorola Satellite Communications, Inc., the original licensee for the Iridium
system satellites and the original applicant in the captioned modification application. For ease of reference, we use
the term “Iridium” in this Order to refer to both Iridium and its predecessors-in-interest.

* Mobile-Satellite Service is satellite communication service for users equipped with earth stations that can be
operated while in motion. AMS(R)S is radio communication service linking aircraft earth stations via satellite to
ground stations or other aircraft stations, reserved for communications concerning safety and regularity of aircraft
flight along national or international civil air routes. See 47 C.F.R. §2.1.

? We dismiss, as duplicative, an amendment, IBFS File No. SAT-AMD-20051118-00236, proposing modification of
the orbital debris mitigation plan for the Iridium system, as the licensee is requesting the same modification in
another pending application. See Application of Iridium Constellation LLC for Minor Modification of Mobile-
Satellite Service Authorization to Update Orbital Debris Mitigation Requirements, IBFS File No. SAT-MOD-
20080701-00140.

*ICAO, which operates under the auspices of the United Nations, issues SARPs for aviation communications
systems that are binding upon ICAO contracting states, including the United States.
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space-station license authorized use of the 1621.35-1626.5 MHz frequency band for transmission in both
directions between satellites and mobile earth stations.” The International Bureau noted when granting
the license that although the 1610-1626.5 MHz band is allocated for MSS uplink transmission on a
primary basis, it is allocated for MSS downlink operation only on a secondary basis. Hence, the Bureau
observed that the Iridium space-station licensee would be obliged to ensure that its MSS downlink
operations would not harmfully interfere with primary services.’

3. The 1610-1626.5 MHz band is also allocated for AMS(R)S on a primary basis regardless of
the direction of transmission.” Iridium requested authority for AMS(R)S in an application for license
modification filed in 1996. According to the application, Iridium aircraft earth stations would be used for
air traffic control communications, communications pertaining to weather, flight planning, dispatch,
maintenance, and cabin provisioning, and non-safety-related air-to-ground communications for crew or
passengers.® Iridium stressed that because its satellites can relay transmissions via inter-satellite
crosslinks and are deployed in orbits that converge at the Earth’s poles, the Iridium system (unlike MSS
systems with satellites deployed in geostationary equatorial orbits) could provide continuous coverage at
high latitudes where many intercontinental flights are routed.” Iridium asserted, moreover, that its aircraft
carth stations, unlike aircraft earth stations linking with geostationary-orbit satellites, would not need
large steered antennas and would therefore be suitable for installation in all classes of aircraft, from light
single-engine to heavy commercial transport."

4. Several parties filed petitions to deny Iridium’s application,'" including the licensed
operator of the Globalstar MSS system,'? which was using the 1610-1621.35 MHz band for uplink
transmissions from mobile earth stations to another constellation of non-geostationary-orbit satellites."?
Another petitioner was AMSC, the operator of a U.S.-licensed MSS system that used portions of the
1626.5-1660.5 MHz band for uplinks from mobile stations to a geostationary-orbit satellite. Both the

5 Motorola Satellite Communications, Inc., Order and Authorization, 10 FCC Red 2268 (Int’1 Bur. 1995), corrected
by Erratum, 10 FCC Red 3915 (1995), recon. denied 11 FCC Red 18502 (1996).

S1d., 9 16. A station lawfully using a frequency band for service of a type for which the band is allocated on a
primary basis is entitled to protection against interference from stations that use the band for secondary-status

services. Stations operating in a secondary service cannot claim interference protection from stations lawfully
operating in a primary service. See 47 C.F.R. §§ 2.104(d) and 2.105(c).

7 See 47 C.F.R. § 2.106, Footnote 5.367.

¥ Application of Motorola Satellite Communications, Inc. for Authority to Modify its License for a Low Earth Orbit
Satellite System in the 1616-1626.5 MHz Band, filed Dec. 4, 1996, IBFS File No. SAT-MOD-19961204-00139
(“Original Iridium AMS(R)S Application”), Appendix at 10.

% Id. at 5 and Appendix at 3; Consolidated Opposition and Reply Comments of Motorola Satellite Communications,
Inc. filed April 1, 1997, at 3. The Commission commented on the coverage characteristics of non-geostationary
satellite systems as compared with geostationary systems in Amendment of the Commission’s Rules to Establish
Rules and Policies Pertaining to a Mobile Satellite Service in the 1610-1626.5/2483-2500 MHz Frequency Bands, 9
FCC Rcd 5936 at § 16 (1994).

' Original Iridium AMS(R)S Application, Appendix at 3.

! Petition to Deny filed by TRW Inc. on Feb. 18, 1997 (“TRW Petition™); Petition to Dismiss or Deny filed by
Mobile Communications Holdings, Inc. on Feb. 18, 1997 (“MCHI Petition”); Petition to Deny or Grant with
Conditions filed by L/Q Licensee, Inc. on Feb. 18, 1997 (“L/Q Petition”); Petition to Deny filed by AMSC
Subsidiary Corp. on Feb. 18, 1997 (“AMSC Petition”).

12 The license for the Globalstar system was at that time held by L/Q Licensee, Inc. For ease of reference, we refer
in this Order to L/Q Licensee, Inc. and its successors in interest as “Globalstar.”

" The Globalstar space-station license was granted simultaneously with the Iridium license. See Loral/Qualcomm
Partnership, L.P., Order and Authorization, 10 FCC Red 2333 (Int’l Bur. 1995).
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Globalstar system and the MSS system formerly licensed to AMSC are still in operation today in
frequency bands immediately adjacent to the band that the Iridium system uses for uplinks and downlinks
between satellites and mobile earth stations.'* The Globalstar system now uses the 1610-1618.725 MHz
band for mobile uplinks, sharing the 1617.775-1618.725 MHz segment co-equally with the Iridium
system, which is currently authorized to operate in the 1617.775-1626.5 MHz band."

5. Globalstar and other petitioners expressed concern that Iridium’s request for AMS(R)S
authority was a ploy to upgrade the status of Iridium’s downlink operations from secondary to super-
primary.'® These petitioners maintained that it would be unfair to force previously-licensed systems to
limit their operations in order to protect Iridium’s AMS(R)S from interference, in view of the fact that
Iridium had not applied for AMS(R)S authority until long after the cut-off date for mutually-exclusive
applications for MSS operations in the 1610-1626.5 MHz band.'” In response, Iridium maintained that
interference and protection issues could be resolved through coordination.'® Globalstar, AMSC, and other
petitioners replied that Iridium had failed to show that it was technically feasible for AMS(R)S to be
provided via the Iridium system without imposing additional restrictions on previously-licensed MSS
systems.'’ Further, Globalstar and another petitioner contended that imposition of such restrictions on
previously-licensed systems to protect Iridium’s AMS(R)S was not contemplated by the Commission
when it adopted service rules for MSS in the 1610-1626.5 MHz band.*

6.  The Federal Aviation Administration (“FAA”) also filed comments.”’ The FAA’s 1997
comments stressed that [CAO had not established SARPs for aeronautical radio service via the Iridium
system and maintained that any consideration of Iridium’s application before ICAO reached a decision on
the acceptability of Iridium AMS(R)S would be premature. In the ensuing years, ICAO and the FAA
worked to revise SARPs for AMS(R)S, which had historically focused on provision of AMS(R)S by the
Inmarsat system, to instead include a generic AMS(R)S SARP, supported by system-specific
documentation.

' The space-station license issued to AMSC, after passing through the hands of intermediate successors-in-interest,
is now held by LightSquared Subsidiary LLC, which also has a license for operation of a second-generation space
station in the 1.5/1.6 GHz MSS band. SkyTerra Communications Inc., Transferor and Harbinger Capital Partners
Funds, Transferee, Applications for Consent to Transfer Control of SkyTerra Subsidiary, LLC, Memorandum
Opinion and Order and Declaratory Ruling, IB Docket No. 08-184, 24 FCC Red 3059 (2010).

13 See Globalstar Licensee LLC et al., Modification of Authority to Operate a Mobile Satellite System in the 1.6 GHz
Frequency Band, Order of Modification, 23 FCC Red 15207 (2008).

16 L/Q Petition at 2; TRW Petition at 7-8; MCHI Petition at 2.

17 L/Q Petition at 9; MCHI Petition at 2; TRW Petition at 6 and 8. TRW and AMSC maintained that Iridium aircraft
terminals would receive harmful interference unless onerous restrictions were imposed on mobile terminal operation
in adjacent bands. One petitioner estimated that a CDMA MSS terminal operating within limits previously agreed
upon as suitable to protect ordinary Iridium operation could cause objectionable interference to reception of Iridium
AMS(R)S downlinks in aircraft within a radius of up to 106 kilometers. TRW Petition, Technical Appendix.
AMSC submitted a similar showing. AMSC Petition, Technical Appendix.

' Consolidated Opposition and Reply Comments of Motorola Satellite Communications, Inc. filed Apr. 1, 1997, at
9 and 21.

1 L/Q Reply to Consolidated Opposition filed Apr. 21, 1997 at 2, 6-7, and 9; Reply of TRW to Consolidated
Opposition filed Apr. 21, 1997 at 4 and 6-7; AMSC Subsidiary Corp. Reply filed Apr. 21, 1997 at 1.

2 L/Q Reply at 2, 7, and n.6; TRW Reply at 12.
2! Letter with attachment from Gerald J. Markey to the FCC Secretary dated February 21, 1997.
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7. In August 2005, and in response to an inquiry from Commission staff,” Iridium reported
that it was helping ICAO develop technical standards for provision of AMS(R)S via the Iridium system.”
In December 2011, Iridium informed the Commission of further developments. First, it reported that
ICAO had reviewed and approved a system-specific technical manual and validation report for Iridium
AMS(R)S, as required by generic AMS(R)S SARPs.** Iridium also pointed out that the FAA had issued a
Technical Standard Order specifying performance requirements for approval of Iridium aircraft earth
stations for air traffic control communications and other AMS(R)S operations.”> Finally, Iridium reported
that in June 2011 the FAA announced that it approved use of Iridium equipment for AMS(R)S in oceanic
and remote airspace.”® Iridium therefore requested prompt grant of its application for modification of its
space-station license to include AMS(R)S authority.

8. We placed the filing of December 13, 2011 on public notice, inviting interested parties to
file comments by January 11, 2012." We received comments from Globalstar, Inc.,”® Inmarsat, Inc.,”’
and three air carriers’® and reply comments from Iridium. Globalstar and Inmarsat request certain
conditions on any grant, while the air carriers support a grant.

I11. DISCUSSION

9.  We agree with Iridium that with advancement of the technical standardization process,
grant of the application is now timely. We discuss briefly below the conditions and scope of this action.

10.  Geographic Limitations on AMS(R)S authority. We will limit this grant to oceanic, polar
and remote regions,”’ consistent with Inmarsat’s request, the ICAO SARPs and the FAA’s Technical

22 L etter to Michael R. Deutschman, Chief Counsel and Chief Administrative Officer, Iridium, from the Acting
Chief, Satellite Division (July 25, 2005).

2 Attachment 1 to Application Amendment SAT-AMD-20050816-00160.

 Letter to the FCC Secretary from Donna Bethea Murphy, Vice President for Regulatory Engineering, Iridium,
filed Dec. 13, 2011 in IBFS SAT-MOD-19961204-00139 (“Iridium December 2011 Letter”).

* Id., citing TSO-C159a, effective June 30, 2010.

*® Iridium December 2011 Letter at 3. See also FAA presentation to the Cross Polar Working Group meeting of 7-
10 June 2011, “FANS-1A Over Iridium and Performance Based Communications Concept,” available at:

http://www.faa.gov/about/office org/headquarters offices/ato/service units/enroute/oceanic/documents/cross_polar/
CPWGI11/FOI-CPWG_WP.ppt  (last visited Jan. 24, 2013).

*7 Policy Branch Information, Satellite Space Applications Accepted for Filing, Report No. SAT-00828 (Dec. 16,
2011).

28 Comments of Globalstar, Inc. filed Jan. 11, 2012.

2 Letter to the FCC Secretary dated Jan. 11, 2012 from Diane Cornell, Vice President, Government Affairs
(“Inmarsat Comments”). Inmarsat operates an MSS system in portions of the 1626.5-1660.5 MHz MSS uplink
band.

39 Letter to the FCC Secretary dated Dec. 29, 2011 from Joe Burns, Managing Director Technology and Flight Test,
United Airlines (“United Airlines Comments”); letter to the FCC Secretary dated Jan. 10, 2012 from Capt. Ken
Rewick, Vice President for Flight Operations, Hawaiian Airlines (“Hawaiian Airlines Comments”); letter to the
FCC Secretary dated Jan. 12, 2012 from Steve Dickson, Senior Vice President — Flight Operations, Delta Air Lines
(“Delta Air Lines Comments”).

*! For purposes of this authorization, we consider oceanic regions to be those beyond 12 nautical miles from the
baselines of the coastal states. See Presidential Proclamation No. 5928, 54 Fed. Reg. 777 (1988); U.N. Convention
on the Law of the Sea, 21 [.L.M. 1261, at Part II, Art. 2 (opened for signature 1982). We consider “polar” regions to
be those north of the Arctic Circle (66° 33’ 44" N. Lat.), south of the Antarctic Circle (66° 33" 44" S. Lat.), and the
Antarctic land masses and adjacent waters north of the Antarctic Circle. We do not define the term “remote areas”
(continued....)
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Standard Orders.”> According to the applicant and the air carriers, it is in these regions that the need is
greatest.”” In the event additional work by ICAO and airspace authorities results in revised SARPs and
other standards that make possible additional expansion of the use of Iridium’s AMS(R)S, Iridium may
seek a license modification.

11.  Foreclosing Claims of “‘Super-primary” Status for Iridium AMS(R)S. We will also
condition this grant, as requested by Inmarsat,”* AMSC, and Globalstar, to make clear that grant of this
application does not and should not be construed to require new restrictions on already licensed
operations of earth stations in adjacent frequency bands. These parties observe that hundreds of millions
of dollars have been invested in installation of adjacent-band earth stations, some operating in recognized
safety services, and others performing significant safety-related functions.”® These parties consequently
urge that it would disserve the public interest to require expensive modification of such equipment to
afford new protection for Iridium AMS(R)S.*® We agree. We therefore condition the authority granted
herein on a stipulation that any additional protection from interference from previously-authorized MSS
operations in adjacent frequency bands, beyond that afforded by current arrangements, must be sought
and obtained through inter-operator arrangements. In the event Iridium seeks any such additional
protection without having in place an inter-operator arrangement, its request will be considered premature
and inconsistent with the requirements of this license.”’

12.  Status of ITU Coordination. Iridium’s use of the AMS(R)S allocation is subject to
provisions in the International Telecommunication Union (ITU) Radio Regulations that specify an
agreement seeking process, including coordination with any affected administrations, prior to bringing the
assignment into use.” The Commission has submitted on behalf of Iridium the appropriate filing to the
ITU, but is in the early stages of the agreement seeking process. This license, therefore, is conditioned to
require that Iridium not provide AMS(R)S in territories for which it has not successfully completed the
agreement seeking process.

13.  Priority and Preemptive Access. The FCC has consistently required that AMS(R)S
providers give priority to safety messages, and design and operate their systems with the capability for
real-time pre-emption of non-safety-related traffic in the event capacity is required for safety messages.
We see no reason to take a different approach in this case, and therefore condition this license
accordingly.

(...continued from previous page)

as this is a term appropriate for individual countries and airspace authorities to define based on the particular
circumstances, such as availability of traditional ground-based VHF infrastructure, within their territory or area of
responsibility. Iridium’s AMS(R)S will be subject to the specific constraints imposed by such countries and
airspace authorities, and we condition this authorization accordingly. See § 16.d. infra.

32 As Inmarsat correctly observes, the ICAO and FAA standards are premised on Iridium terminals operating in an
interference environment suitable for their operations such as oceanic airspace, and neither ICAO nor the FAA has
made a favorable finding concerning Iridium AMS(R)S operations in the more unfavorable interference
environment of more intensively used airspace. Inmarsat Comments at 2.

3 Iridium December 2011 Letter at 2; United Airlines Comments at 2; Delta Air Lines Comments at 1; Hawaiian
Airlines Comments at 2.

*1d. at3.
% These services include AMS(R)S, maritime safety applications, and 911 access.
3¢ Comments of Globalstar, Inc. filed Jan. 11, 2012, at 2-3.

37 See 47 C.F.R. § 1.401(e) (dismissal of petitions for rule making that are premature); 47 C.F.R. § 25.112(a)(2)
(dismissal of defective applications).

*¥ ITU Radio Regulations, Articles 5.367 and 9.21, Edition 2012.
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14.  Scope of the Grant. Our action today does not grant a license for AMS(R)S earth stations.*
Iridium will need to file an application to modify its earth station licenses, and that application must be
granted before commencement of AMS(R)S operations in the United States and on U.S. commercial
aircraft. We anticipate that this request will be filed in the form of a blanket earth station authorization
under Part 25 of the Commission’s rules.*’

IV. CONCLUSION AND ORDERING CLAUSES

15.  We conclude that a grant of this application would serve the public interest by providing
enhanced options for safety communications with aircraft in areas in which such communications are
currently unavailable or limited.

16.  Accordingly, IT IS ORDERED that the application of Iridium Constellation LLC for
modification of the Iridium space-station license to include authority for AMS(R)S, IBFS File No. SAT-
MOD-19961204-00139, as amended by SAT-AMD-20050816-00160, IS GRANTED for operations in
oceanic, polar, and remote regions, subject to the following conditions:

a. AMS(R)S operations shall be confined to the 1618.725-1626.5 MHz frequency band;

b. AMS(R)S operations shall comply with MSS coordination agreements with other MSS operators,
the results of the agreement seeking process under ITU Radio Regulation 9.21, and coordination
agreements with operators of radio astronomy observatories;

c¢. Any additional protection desired for AMS(R)S operations from interference from previously
authorized MSS operations in adjacent frequency bands, beyond that afforded by existing
arrangements, must be sought through new or modified inter-operator arrangements;

d. In connection with the provision of AMS(R)S to aircraft of any particular country of registry or in
any particular airspace, Iridium is obliged to comply with the applicable laws, regulation, rules and
licensing procedures of that country and/or the relevant airspace administrator.

e. Iridium must limit AMS(R)S operations outside the United States to the oceanic regions, the
Antarctic land mass and adjacent waters, and the remote areas of those territories for which it has
successfully completed the agreement seeking process pursuant to ITU Radio Regulation 5.367.

f. Iridium shall give priority to AMS(R)S and 911 safety messages, by real-time pre-emption if
necessary, over all Iridium message traffic that is not considered safety-related pursuant to a
recognized safety service..

17. IT IS FURTHER ORDERED that the amendment proposing modification of the Iridium
orbital debris mitigation plan, IBFS File No. SAT-AMD-20051118-00236, IS DISMISSED and that the

% Inmarsat’s request for a warning concerning installation of both Inmarsat and Iridium earth stations in the same
aircraft can be addressed, to the extent necessary, in connection with earth station licensing. See Inmarsat
Comments at 4.

0 See In the Matter of Service Rules and Procedures to Govern the Use of Aeronautical Mobile Satellite Service
Earth Stations in Frequency Bands Allocated to the Fixed Satellite Service, IB Docket No. 05-20, Report and Order,
FCC 12-161 (released Dec. 28, 2012) (declining to include additional satellite frequency bands in Part 87
aeronautical rules and indicating that AMS(R)S can be licensed under Part 25 on a case-by-case basis); see also
Review of Part 87 of the Commission’s Rules Concerning the Aviation Radio Service, WT Docket No. 01-289, Third
Report and Order, 25 FCC Red 7610 (2010) at n.4 (transferring the record concerning addition to Part 87 of satellite
bands to IB Docket No. 05-20). Given the limits on the scope of Iridium’s AMS(R)S operations, licensing under the
Part 25 case-by-case approach appears appropriate.
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petitions to deny filed by L/Q Licensee, Inc., TRW Inc., Mobile Communications Holdings, Inc., and
AMSC Subsidiary Corporation ARE GRANTED to the extent indicated herein and ARE OTHERWISE
DENIED.

18.  This Order is issued pursuant to Section 0.261 of the Commission’s rules on delegated
authority, 47 C.F.R. §0.261, and is effective on release.

FEDERAL COMMUNICATIONS COMMISSION

Mindel De La Torre
Chief, International Bureau
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