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	Summary: 

	This ECO Bulletin provides a summary update on aspects of progress in spectrum management outside the CEPT. The items in this bulletin include:
1. FCC  - Incentive Auction Spectrum Target
2. FCC and FAA Regulations Applying to Drones
3. USA: 60 GHz WiGig Devices – RF Exposure Limitations
4. USA: The American Space Renaissance Act 
5. Information about 5G in the USA
6. Air-to-Ground Communications (satellite and direct-air-to-ground)
7. One Web 
8. O3b acquired by SES Global
9. FCC Issues Fines Related to Signal Jammers
10. FCC Consultation about the Use of Maritime DSC Equipment
11. 3GPP RAN4 specifying LTE-based V2X applications
12. LTE in PPDR - Whitepaper

	Proposal: 

	This bulletin is to note by the ECC Plenary. More detailed input on some of the subjects covered is being input to the groups dealing with the respective subjects.
Several of the issues covered in this bulletin should be noted or discussed at the respective WG/ PT level. This includes amongst others information related to the ongoing US Incentive Auction, air-to-ground (satellite and DA2GC), satellite based services including new satellite constellations (NGSO), 5G in the USA - considerations, LTE-based V2X work in 3GPP, FCC fines jammers, and LTE in PPDR whitepaper with information about developments outside of Europe. There was no news observed from APT since March 2016 (last ECC meeting).

	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).




FCC - Incentive Auction Spectrum Target
The Federal Communications Commission (FCC) issued an initial clearing target of 126 MHz set for the terrestrial broadcasting spectrum incentive auction on 29 April 2016.


https://wireless.fcc.gov/auctions/incentive-auctions/auction-1001.html 
The FCC has launched the reverse auction on 31 May 2016 (Auction 1001). The reverse auction will run for 52 rounds, which means that it could last for about 100 days.
The US Congress in 2012 created a framework for an incentive auction to be overseen by the FCC. Spectrum auctions are nothing new for the FCC: the agency uses auctions any time it wants to allocate new blocks of spectrum. The current incentive auction is different, though, because for the first time, the FCC will use an auction to encourage companies to relinquish spectrum and then allocate it to different users.
The FCC’s convoluted incentive auction process consists of three phases.
The first phase is called the “reverse auction. TV broadcasters will auction their spectrum licenses to the government. The FCC will provide an opening price as high as $900 million and then give broadcasters three options: 1) go off the air, 2) move to another channel frequency, or 3) relinquish their current channel to share a channel with another broadcaster. The price to relinquish a spectrum license will then decrease until a deal can be reached between the broadcaster and the government.
The FCC’s goal is to acquire as much spectrum as possible for the lowest possible price from the more than 1,800 eligible TV broadcasters. Local affiliates of the large networks like Fox or CBS will stay on the air. The FCC expects participation in the auction to come from independent TV stations. 
Once the FCC acquires its targeted amount of spectrum, it will then sell that spectrum to wireless companies in the second stage, called the “forward auction”. The forward auction works like a standard auction, with the FCC selling spectrum licenses to the highest bidder. Most of the major mobile companies are expected to bid. Analysts project that AT&T, Verizon, and T-Mobile will spend around $10 billion each.
Some spectrum will be off limits to the big players to encourage competition. The proceeds from the forward auction will then be used to pay the broadcasters in the reverse auction. These first two stages should be completed by the end of summer 2016.
The final stage of the process is called “repacking.” After the auctions finish, the FCC will re-arrange and consolidate television station channels so that they occupy a smaller portion of spectrum in order to free up space for mobile companies. This process will take thirty-nine months; a period which some broadcasters are concerned will not be long enough. For consumers, this means that people who receive their TV through an antenna will need to learn new channel numbers for their favorite programming once repacking is complete.
The entire process could fail if one stage fails, since the reverse and forward auctions are dependent upon one another. Broadcaster participation is crucial for the FCC to obtain the necessary amount of spectrum, and many broadcasters might drop out if the prices in the reverse auction fall too low. So far, broadcaster participation is strong enough for the FCC to meet its target amount of spectrum. Broadcasters must then accept the government’s bids for their spectrum.
Likewise, if the mobile companies do not bid high enough in the forward auction, then there will not be enough money to pay the broadcasters. The major mobile companies spent heavily in the last major auction in 2014 in the USA, meaning that they may have less capital to spend this time. 
If the auction is successful, the role of the community broadcaster will decrease in favor of enabling mobile companies to meet consumer expectations for more online content streamed to their smartphones and tablets.
FCC’s 126 MHz target:
It aims to make 126 MHz of near-nationwide spectrum available in the 600 MHz band in the upcoming incentive auction - 50 per cent more than the FCC’s previous estimate of 84 MHz. 
If the FCC manages to acquire 126 MHz of spectrum in every market, it can offer operators 10 paired blocks of 5 MHz in the forward auction. 
[image: ]
(For consideration/information at ECC and ECC PT1)

USA: FCC and FAA regulations applying to drones

The following information has recently been given by the FCC in response to some questions to the applying regulations:
Question: We designed a small drone with a transmitter and a camera video system. What FCC regulations apply to this device?
Answer: First, be aware that in addition to FCC regulations, drones are subject to FAA regulations. Additional information on FAA regulations for drones can be found here.
Radio Control/remote control is commonly used as the communications link between the operator/ground control station and devices such as model aircraft (including drones) and boats, located at places distant from the operator.
A small drone with a radio control/remote control transmitter falls under FCC 47CFR§95 Subpart C, Radio Control Radio Service, a private, one-way, short distance non-voice communications service for the operation of devices at remote locations. Authorised channels for this service are between 72.0‑73.0 MHz and 75.4‑76.0 MHz, along with six channels between 26.995‑27.255 MHz that may be used to control devices.
Most radio control/remote control transmitters are certified by the manufacturer or vendor for low-powered, unlicensed operations on frequency bands authorised under Part 15. The transmitters are certified for compliance with certain technical standards designed to limit interference with other devices, and as indicated, do not require an operator’s license.
However, if the drone includes a camera/ video system, which typically requires more output power than allowed under Part 15, and as a result, cannot be certified for unlicensed operations, the operator of this drone will have to obtain an Amateur Radio license from the FCC pursuant to 47CFR§97.7. There are three levels of Amateur Radio licenses – Technician, General, and Amateur Extra. In the USA, the lowest level license (technician) is sufficient.
(For information in the WGFM CG drones – the idea inherently covered by the approach to consider amateur radio and its related licenses as an opportunity for more professional drones, could be worth to discuss)
60 GHz WiGig Devices – RF exposure limitations
As was recently reported, the FCC proposes to authorise operations in the 64-71 GHz band (extension above 64 GHz) under Part 15 based on the rules recently adopted for the adjacent 57-64 GHz band. This action will provide more spectrum for unlicensed uses such as Wi-Fi-like “WiGig” operations. Some questions were raised with regard to RF exposure limitations (such operations, due to the high frequency range, use quite high spectral power density emissions).
Question: We have designed a 60 GHz WiGig (Wireless Gigabit) portable transceiver for installation in laptop computer housings. It is our understanding that there are no measurement systems available today to make power density measurements at 60 GHz, required to meet the FCC’s portable RF exposure requirement. How do we proceed?
Answer: To obtain clear guidance on how to properly conduct RF exposure measurements for your device, you should submit a FCC Knowledge Database (KDB) inquiry that includes the technical specifications of your device, and a statement of the intended use for installation in laptop computer housings only, prior to the start of testing, to ensure you are using the appropriate test configurations.
The FCC stated that meeting the RF exposure limits can be established by measurements, numerical simulation, or a combination of both. Nonetheless, 60 GHz measurements in the reactive near-field are generally difficult to accomplish due to antenna loading and field perturbation issues.
As such, the FCC allows the exploration of plane-wave spectrum techniques to estimate near-field exposure according to measured far-field results with the implementation of such estimation. An example of this technique is reported in the literature “Application of the Planar-Scanning Technique to the Near Field Dosimetry of Millimeter-Wave Radiators”; BioElectroMagnetics, Volume 36, Issue 2, pages 108–117, February 2015.
The FCC also allows SAR evaluation using numerical simulation in agreement with Section 4.5 of 447498, D01 General RF Exposure Guidance v06, RF Exposure Procedures and Equipment Authorization Policies for Mobile and Portable Devices, to determine the exposure limit of 60 GHz devices, as well as the use of mapping systems that support far-field to near-field transformation.
(for consideration at SRD/MG, in relation to the proposal to consider relaxed emission limits > 40 dBm e.i.r.p. – though exposure limits may not be in the remit of the ECC, relaxed e.i.r.p. emission limits also need to comply to the European regulations for it and hence, a closer look on that, could be advisable to avoid difficulties for use cases such as in laptops. See also existing liaison between ETSI, WGFM/SRD/MG, and WGSE/SE19). 
USA : The American Space Renaissance Act
The American Space Renaissance Act was officially introduced on April 12, 2016, at the 32nd Space Symposium. The bill is intended to update national space policy to address the changing geopolitical and economic environment that pressures the country’s economic and military security, and in doing so covers the triad of US space interests: national security, civil, and commercial space. The bill is comprised of three titles, which correspond to each of the three space sectors. This three-part series will review the significant provisions of each title of the act with corresponding analysis where appropriate.
http://spacerenaissanceact.com/wp-content/uploads/2016/03/American-Space-Renaissance-Act.pdf 
It includes a mandate for the FCC to ensure commercial satellites in geostationary and non- geostationary orbits have primary status for current and future individually licensed earth stations in the frequency range of 27.5-28.35 GHz, and to ensure access to those frequencies is not required to be obtained through auction or secondary market procedures. This is interesting because the band is also identified by the FCC for 5G (see below)
(For information to FM44 and ECC PT1)
Information about 5G in the USA
The following statements were made on May 25, 2016 by Michael O’Rielly, FCC Commissioner:


Four spectrum bands – specifically, 27.5-28.35 GHz, 37-38.6 GHz, 38.6-40 GHz and 64-71 GHz – are identified/ will be made available for mobile use, with the first three on a licensed basis and the last for unlicensed applications.
Some additional information on 5G spectrum maps in the USA: How much 24 GHz, 28-29 GHz, 31 GHz, 39 GHz spectrum is available and where? Information can be found on the following webpage: http://www.fiercewireless.com/tech/special-reports/5g-spectrum-maps-how-much-24-ghz-28-29-ghz-31-ghz-39-ghz-spectrum-available 
The 4G Americas has recently published a whitepaper discussing future 5G use and made some recommendations about future spectrum use (http://www.4gamericas.org/files/6514/3930/9262/4G_Americas_5G_Spectrum_Recommendations_White_Paper.pdf ): 
The executive summary points out that:	
· The 5G spectrum requirements are primarily driven by the combination of expected increases in traffic capacity demands and the support for new use cases that will be enabled by the 5G ecosystem. The 5G technical requirements to support 5G use cases (e.g. peak data rate greater than 10 Gbps, cell edge data rate of 100 Mbps and 1 msec end-to-end latency1) could potentially be met in a variety of carrier frequencies. These 5G use cases include enhanced mobile broadband to deliver applications such as high definition video, supported both in very high density (e.g., stadiums) and with ubiquitous coverage. Other categories of 5G use cases include ultra-reliable communications for industry/transport automation, low latency communications applications, and high/medium data rate service for massive Machine Type Communication (MTC) for various applications like e-health, vehicle-to-vehicle (V2V), augmented reality and tactile internet. These and other use cases will further impact the expected increase in spectrum demand.
The suitability to support various use cases depends on the physical characteristics of different frequency bands, ranging from low frequency (~500MHz) to high frequency (>60 GHz). While the lower frequencies have better propagation characteristics for better coverage and thus can support both macro and small cell deployments, the higher frequencies support wider bandwidth carriers (due to potential large spectrum availability at mm-wave bands).
(For information to ECC PT1, WGFM, SRD/MG-> 60 GHz)

Air-to-Ground Communications
There are currently a lot of considerations and competition with regard to air-to-ground communications (see ViaSat presentation at the last WGFM). In this context the following information can be noted from articles and publicly available information:
http://spacenews.com/inmarsat-says-its-aero-broadband-business-has-no-fear-of-viasats-mythical-beast/ (Inmarsat views in response to ViaSat – ‘no fears’ in terms of the capacity a geostationary solution could provide compared to a CGC network; note that the solution in Europe by Inmarsat and Deutsche Telekom is using the 15 MHz of spectrum with 6 satellite footprints over Europe and 300 CGC base stations, each having 3 sectors on the ground, i.e. the vast majority of the network capacity is in the CGC network (factor 900/6 frequency re-use). In addition, geostationary satellite solutions require a certain minimum energy per bit, so one could develop the view that it is unlikely they could compete for intra-European flights on this basis).
http://www.satellitetoday.com/telecom/2016/06/02/inmarsat-looks-to-capitalize-on-growing-chinese-ifc-market/?hq_e=el&hq_m=3252146&hq_l=1&hq_v=33c944cd8c 
http://epaper.chinadailyasia.com/asia-weekly/article-6766.html 
(Inmarsat, Air China and others may look to find a solution for the Chinese market for Air-to-Ground communications, see mentioning of MSS/CGC and ATG – thought to be DA2GC without satellite connectivity; Air China already operates a DA2GC test network in China).
Finally, EchoStar (2 GHz MSS licence holder for 15 MHz of spectrum, as Inmarsat) has plans to launch a satellite at the end of October 2016 in Baikonur with a 2 GHz MSS payload onboard, though no precise plans announced how exactly EchoStar will use this.
[image: ]
There is no new information known about the plans from the FCC how to continue with DA2GC communications after the expiry of the existing Gogo-services licence at the end of this year, i.e. an anouncement may to be expected soon, also with regard to the earlier reported question about using Ku-Band uplink frequencies in the 14 GHz range in the future for DA2GC.
(for information for WGFM, FM44)

OneWeb
There are some news from OneWeb. Qualcomm was among a group of companies that just last month invested $500 million into OneWeb's plan to deploy hundreds of low-orbit satellites operating in the 12-18 GHz Ku spectrum band. OneWeb hopes to use the satellites to offer high-speed Internet services to a wide range of customers.
Now, OneWeb LLC has submitted its application for satellite-based Internet operations to the FCC. The application seeks access to the U.S. market for the company’s planned low-Earth orbit satellite constellation. Read more at http://www.spaceflightinsider.com/missions/commercial/oneweb-submits-application-space-based-internet/#tiiHWB5ELTEPMc2R.99 
In addition, the satellite procurement process goes on and Airbus (prime contractor) and OneWeb have selected several sub-contractors; http://www.satellitetoday.com/technology/2016/06/01/oneweb-satellites-picks-its-first-three-subcontractors/?hq_e=el&hq_m=3251710&hq_l=4&hq_v=33c944cd8c . The satellites are scheduled to be launched with Arianespace and Virgin Galactic as of 2018.
(for information for FM44 and SE40, ongoing studies for earth stations operating to NGSO systems in 10.7-12.75 GHz (space to Earth) and 14-14.5GHz (Earth to space) FSS allocation (for fixed and moving platforms); ETSI in process of developing an ETSI Srdoc in support of this process)
(To note by FM44 and SE40)

O3b
SES Global has acquired 100% of O3b Networks:
http://spacenews.com/ses-exercises-option-to-buy-100-of-o3b-networks-will-raise-new-equity/ 
Please note that the ECO has received a first operator notification under ECC/DEC/(15)04: Land and Maritime ESOMPs operating with NGSO FSS satellite systems in the frequency ranges 17.3-20.2 GHz, 27.5-29.1 GHz and 29.5-30.0 GHz, see http://www.erodocdb.dk/doks/filedownload.aspx?fileid=4234&fileurl=http://www.erodocdb.dk/Docs/doc98/official/zip/ECCDEC1504.ZIP 
(To note by FM44 and SE40)

FCC Issues Fines Related to Signal Jammers
See: http://www.radioresourcemag.com/News/NewsDetails/NewsID/14309 (26May 2016)
This concerns cellular, GPS and other signal jamming devices. It includes that after investigating a company, the FCC proposed a $34.9 million fine for marketing 285 jammer models in the U.S. and ordered that the company comply with federal law.
(For WGFM; WGFM#85 approved recently the amendment of ECC/REC/(04)01 - Forbidding the placing on the market and use of Jammers)

FCC Consultation about the use of maritime DSC equipment
Issued on 19 May 2016, the ECC started a consultation to investigate permitting use of Class D VHF DSC equipment in lieu of Class A equipment:
http://transition.fcc.gov/Daily_Releases/Daily_Business/2016/db0519/DA-16-558A1.pdf 
This was triggered by the U.S. Coast Guard. It concerns small vessels and proposes Class D equipment, which is less costly and provides minimum facilities for VHF DSC distress, urgency, and safety, as well as routing calling and reception, but is not in full conformance with GMDSS requirements for VHF installations. 
(for information of the WGFM Maritime Forum Group)

3GPP RAN4 specifying LTE-based V2X applications

V2X applications were mentioned at the recent CEPT M2M Workshop in March 2016. Please note that 3GPP RAN4 has started to specify V2X applications and also conducts co-existence considerations (more precisely: adjacent coexistence evaluation of LTE based V2V operation and DSRC/IEEE 802.11p on adjacent carrier frequencies at the 5.9GHz ITS spectrum (latter one standardised by ETSI as ‘ITS G5’ – note that ‘DSRC’ means ‘ITS’ in this context, and not CEN DSRC road tolling). 




[bookmark: _MON_1526728958][bookmark: _MON_1526728762]
WGFM noted the information on LTE V2X during the M2M workshop and discussions in the SRD/MG came to a confirmation that ITS G5 and LTE V2X could indeed not be operated on the same frequencies. This would be needed to be taken into account if a request for studies would be raised in the future within the ECC. In addition, the on-going investigations on Urban Rail applications (two different tracks: either using their own proprietary technology or use of the ITS protocol), as currently considered in ETSI, based on the request from WGFM, may also need to be considered in this context as well as the implementation memorandum in Europe of the Car-2-Car consortia to implement ITS G5 as specified in ETSI TC ITS.
(For information for the ECC, WGFM, ECC PT1 and SRD/MG)

LTE in PPDR - Whitepaper from Huawei

Published in May 2016, this whitepaper includes also some information about the actual deployment status and progress in select regions outside of Europe.




(For background information; ECC expected to finally adopt ECC/DEC/(16)02 for BB-PPDR)
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DA 16-453

April 29, 2016

Initial Clearing Target of 126 megahertz set for the Broadcast television Spectrum incentive auction; bidding in the clock phase OF the Reverse Auction (AUCTION 1001) WILL START on may 31, 2016

The Incentive Auction Task Force and Wireless Telecommunications Bureau also Announce Number of Forward Auction Blocks, Mailing of Final Confidential Status Letters, and Important Upcoming Events and Dates for Auction 1001

GN Docket No. 12-268


AU Docket No. 14-252


WT Docket No. 12-269


1. By this Public Notice, the Incentive Auction Task Force (Task Force) and the Wireless Telecommunications Bureau (Bureau) announce the 126 megahertz initial spectrum clearing target that has been set by the Auction System’s initial clearing target determination procedure and the associated band plan for the initial stage of the incentive auction, as well as the number of Category 1 and Category 2 generic license blocks in each Partial Economic Area (PEA) that will be offered in the initial stage during the forward auction (Auction 1002).  

2. We also announce that we will be sending today a confidential letter (the Final Confidential Status Letter) to inform each applicant that was permitted to make an initial commitment in the reverse auction (Auction 1001) of its status with respect to the clock phase of the reverse auction.
  Finally, we provide details and specific dates regarding the availability of educational materials and the bidding in the clock phase of the reverse auction. 

I. INITIAL CLEARING TARGET AND BAND PLAN

3. The Auction System’s initial clearing target determination procedure has set an initial spectrum clearing target of 126 megahertz.  Under the band plan associated with this spectrum clearing target, 100 megahertz, or 10 paired blocks, of licensed spectrum will be offered in the forward auction on a near-nationwide basis.  The following chart shows the band plan.

Initial Clearing Target Band Plan
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Number of Paired Blocks:  10

Total Megahertz:  126

4. The generic license blocks
 offered in the initial stage during the forward auction under this band plan will consist of a total of 4030 “Category 1” blocks (zero to 15 percent impairment) and a total of 18 “Category 2” blocks (greater than 15 percent and up to 50 percent impairment).
  Approximately 97 percent of the blocks offered for the forward auction will be “Category 1” blocks,
 and 99 percent of the “Category 1” blocks will be zero percent impaired.  Attached to this Public Notice as Appendix A is a list indicating the number of “Category 1” and “Category 2” blocks available in each PEA.
  

5. The initial clearing target was determined by the procedure the Commission adopted in the Auction 1000 Bidding Procedures Public Notice.  Based on the initial commitments made by broadcast applicants seeking to bid in the clock phase of Auction 1001, the procedure identified a provisional assignment of eligible television stations to channels for each possible clearing target with the primary objective of minimizing impairments to forward auction licenses,
 consistent with the Commission’s statutory obligation to make all reasonable efforts to preserve stations’ populations served and coverage areas and its international arrangements with Canada and Mexico.
  The initial clearing target announced is the highest possible clearing target and associated band plan for which the provisional assignment satisfies the optimization objectives and the near-nationwide standard for impairments.  If a subsequent stage is necessary, the clearing target determination procedure will be applied to select a new clearing target and corresponding band plan.
  


II. FINAL CONFIDENTIAL STATUS LETTERS FOR REVERSE AUCTION APPLICANTS

6. We are sending today to the contact person for each applicant that was permitted to make an initial commitment in Auction 1001 a Final Confidential Status Letter to inform the applicant of its status.  The letter will notify the applicant, for each station included in the application, either that (1) the station is qualified to participate in the clock phase of the reverse auction;
 (2) the station is not qualified because no initial commitment was made for that station; (3) the station is not qualified because the commitment(s) made by the applicant for that station could not be accommodated;
 or (4) the station is not qualified because the Auction System determined that the station is not needed to meet the initial or any subsequent clearing target.  

7. Applicants with one or more qualified stations will be deemed qualified bidders for the clock phase of Auction 1001 and will be automatically registered for the auction.  The initial commitment is the station’s unconditional, irrevocable offer to fulfill the terms of the commitment, which if accepted by the Commission, becomes a binding obligation on the applicant.
  In determining the initial clearing target, the Auction System assigned each qualified station to an initial relinquishment option corresponding to an initial commitment made for the station.
  Qualified bidders will need to log in to the bidding system when it becomes available during the preview period, as described below, to see the initial relinquishment option each qualified station is assigned to at the start of the clock phase of the reverse auction.  They will also receive instructions with the Final Confidential Status Letter for participating in the mock auction and for placing bids in the clock phase of the reverse auction, using their previously received RSA SecurID® tokens.  

8. Receipt of the registration mailing is critical to participating in both the mock auction and the clock phase of the reverse auction.  Therefore, any applicant that has not received the Final Confidential Status Letter package by 12:00 noon Eastern Time (ET) on Wednesday, May 4, 2016, should contact the Auctions Hotline at (717) 338-2868.  The contact person for each applicant is responsible for ensuring that each authorized bidder receives all of the information and materials.

9. If the Final Confidential Status Letter indicates that the Auction System has determined that a station is not qualified, the applicant will not be permitted to make any bids for that station in the reverse auction clock phase.  Applicants without any qualified stations will not be deemed qualified bidders and will receive along with the Final Confidential Status Letter instructions for returning their RSA SecurID® tokens.  We remind all full power and Class A broadcast television licensees, including applicants that are not deemed qualified bidders, that they remain subject to the Commission’s rules prohibiting certain communications in connection with Commission auctions until the completion of the forward auction as announced by the Commission by public notice.
  A party that is subject to the prohibition remains subject to the prohibition regardless of developments during the auction process.
  In addition, though communicating whether or not a party filed an application does not violate the rules, communicating that a party “is not bidding” in the auction could constitute an apparent violation that needs to be reported.
  In other words, an applicant that is not qualified to bid may nevertheless violate the prohibition by communicating its status to another covered party, regardless of the reason that it is not qualified.

III. IMPORTANT UPCOMING EVENTS AND DATES FOR AUCTION 1001 


10. Below we provide information regarding the availability of educational and informational materials for reverse auction applicants that are qualified to bid in the reverse auction clock phase.  Further information is available on the Commission’s Auction 1001 web page at www.fcc.gov/
auctions/1001.    

11. FCC Incentive Auction Reverse Auction Bidding System User Guide.  We will make available an “FCC Incentive Auction Reverse Auction Bidding System User Guide,” which will describe the features of the Auction System that will be used to bid in the clock phase of the reverse auction.  This user guide will be emailed to each authorized bidder on May 5, 2016.  It will also be made available on the Commission’s Auction 1001 web page through a link in the “Education” section on May 5, 2016.  Once posted, the user guide will remain available and accessible on the Auction 1001 web page for reference.

12. Online Bidding Tutorial.  An online tutorial regarding bidding in the clock phase of the reverse auction will be available on May 18, 2016.  The online tutorial will be accessible from the Auction 1001 web page through a link in the “Education” section.  Once posted, the tutorial will remain available and accessible on the Auction 1001 web page for reference.

13. Bidding Preview Period.  The Auction System will be available during a preview period that will open at 10:00 a.m. ET on May 23, 2016, and close at 6:00 p.m. ET on May 24, 2016.  During this preview period, authorized bidders can log in and view the list of stations for which they may make bids in the clock phase, each station’s bidding status, the initial relinquishment option assigned to the station, and, where applicable, available bid options with associated vacancy ranges and next round clock price offers.  

14. Clock Phase Workshop.  On May 24, 2016, from 10:00 a.m. ET to 1:00 p.m. ET, the Task Force, in conjunction with the Media and Wireless Telecommunications Bureaus (the Bureaus), will host a public workshop on the bidding system that will be used for bidding in the clock phase of Auction 1001.  Details about the workshop and remote viewing will be released at a later date.  After the event, a recording of the clock phase workshop will be accessible from the Auction 1001 web page through a link in the “Education” section.  Once posted, the clock phase workshop will remain available and accessible on the Auction 1001 web page for reference. 

15. Mock Auction and Mock Auction Preview Period.  The Task Force and Bureaus will conduct one mock auction for all bidders qualified to bid in the clock phase of Auction 1001 beginning on May 25, 2016, and ending on May 26, 2016.  The schedule of rounds for the mock auction is as follows:  

		May 25, 2016:

		Mock Bidding Round 1

		
10:00 a.m.
–
12:00 p.m. ET



		

		Mock Bidding Round 2

		
3:00 p.m.
–
5:00 p.m. ET



		May 26, 2016:

		Mock Bidding Round 3

		
10:00 a.m.
–
11:00 a.m. ET



		

		Mock Bidding Round 4

		
1:00 p.m.
–
2:00 p.m. ET



		

		Mock Bidding Round 5

		
4:00 p.m.
–
5:00 p.m. ET





16. The mock auction will allow qualified bidders to become familiar with the clock phase bidding system and to ask Commission auction and technical support staff questions about the system and auction conduct.  The Auction System will provide each bidder with a number and variety of stations for the mock auction similar to what the bidder will have during the actual clock phase of the reverse auction.  The station(s) assigned to a bidder in the mock auction will be hypothetical, rather than the bidder’s actual station(s) that it is qualified to bid for in the clock phase of the reverse auction, and the price offers that bidders see in the mock auction will not be the same as the actual price offers they see in the reverse auction itself.  The mock auction will simulate the start of the auction, and each bidder will be allowed to submit bids for the stations shown.  If a bidder does not make bids for a station, the station will be eliminated from further bidding in the mock auction.  A bidder should take advantage of the mock auction to practice taking actions it may wish to take during actual bidding in the clock phase of Auction 1001 and to further familiarize itself with the bidding software.

17. The Task Force and Bureaus will conduct the mock auction over the Internet and provide the option of bidding by telephone.  During a preview period that will open on the first day of the mock auction, May 25, 2016, at 9:00 a.m. ET and remain open until 10:00 a.m. ET, authorized bidders will be able to log in and view the list of stations for which they may make bids during the mock auction.  A qualified bidder will be able to access the mock auction during the preview period at the link provided in the materials that accompany the Final Confidential Status Letter.  That link will also be used to bid in the mock auction.  The Task Force and Bureaus strongly recommend that all qualified bidders participate in the mock auction.

18. Clocks Rounds Start Date and Round Schedule.  Bidding in the clock phase of Auction 1001 will begin on May 31, 2016, on the following schedule:

		May 31, 2016:

		Bidding Round

		
10:00 a.m.
–
4:00 p.m. ET



		  June 1, 2016:

		Bidding Round

		
10:00 a.m.
–
2:00 p.m. ET





19. Starting on June 2, 2016, and continuing until further notice, the schedule will be:

		

		Bidding Round

		
10:00 a.m.
–
12:00 p.m. ET



		

		Bidding Round

		
3:00 p.m.
–
5:00 p.m. ET





20. The Wireless Telecommunications Bureau may adjust the number and length of bidding rounds based upon its monitoring of the bidding and assessment of the reverse auction’s progress.  We will provide notice of any adjustments by announcement in the Auction System during the course of the auction.


IV. ADDITIONAL INFORMATION

21. For general auction questions, contact Linda Sanderson, Linda.Sanderson@fcc.gov, (717) 338-2868.  For reverse auction legal questions, contact Erin Griffith, Erin.Griffith@fcc.gov, (202) 418-0660, or Kathryn Hinton, Kathryn.Hinton@fcc.gov, (202) 418-0660.  Press contact:  Charles Meisch, Charles.Meisch@fcc.gov, (202) 418-2943.  Additional information for applicants is available at the Auction 1001 web page (www.fcc.gov/auctions/1001).

- FCC -

� The confidential letter will be sent to the contact person for each such applicant and will require a signature for delivery.  The signature is required in order to confirm receipt.  The person signing need not be the contact person, but applicants should make arrangements to ensure that the materials are distributed to the appropriate people. 



� The lettered squares in the chart represent the paired wireless blocks to be offered, while the sequentially numbered squares (and 37) represent TV channels.  The rectangles labeled 3, 9, and 11 are the guard bands and duplex gap, with the numbers representing their respective sizes in megahertz.  See Broadcast Auction Scheduled to Begin March 29, 2016; Procedures for Competitive Bidding in Auction 1000, Including Initial Clearing Target Determination, Qualifying to Bid, and Bidding in Auctions 1001 (Reverse) and 1002 (Forward), Public Notice, 30 FCC Rcd 8975, 8980-81, para. 5 (2015) (Auction 1000 Bidding Procedures Public Notice) (showing the band plan scenario associated with each possible clearing target).



� “Blocks” refers to a set of paired spectrum blocks offered during the clock phase, which will result in frequency-specific licenses in the assignment phase.  



� See Auction 1000 Bidding Procedures Public Notice at 9047-48, para. 144.  “Impairments” are areas within the license area that are subject to inter-service interference.  See Expanding the Economic and Innovation Opportunities of Spectrum Through Incentive Auctions, Report and Order, 29 FCC Rcd 6567, 6884, para. 781 (2014) (Incentive Auction Report and Order) (modified by Erratum (rel. June 3, 2014)).



� Only a total of 112 blocks will not be offered because the percentage of the population subject to inter-service interference exceeds 50 percent. 



� For details regarding PEAs, see Wireless Telecommunications Bureau Provides Details About Partial Economic Areas, Public Notice, 29 FCC Rcd 6491 (WTB 2014); see also 47 CFR § 27.6(l).



� See Auction 1000 Bidding Procedures Public Notice, 30 FCC Rcd at 8986-9000, paras. 17-38; see also Application Procedures for Broadcast Incentive Auction Scheduled to Begin on March 29, 2016; Updates and Other Supplemental Information, Public Notice, 30 FCC Rcd 14182, Appendix C (WTB 2015) (Auction 1000 Application Procedures Public Notice). 



� See Statement of Intent Between the Federal Communications Commission of the United States of America and the Department of Industry Canada Related to the Reconfiguration of Spectrum Use in the UHF Band for Over-the-Air Television Broadcasting and Mobile Broadband Services, U.S.–Can., Aug. 11, 2015, available at � HYPERLINK "https://transition.fcc.gov/ib/sand/agree/files/PASIIC.pdf" ��transition.fcc.gov/ib/sand/agree/files/PASIIC.pdf�; Exchange of Coordination Letters with IFT Regarding DTV Transition and Reconfiguration of 600 MHz Band Spectrum, U.S.–Mex., July 15, 2015, available at �HYPERLINK "https://www.fcc.gov/about-fcc/fcc-initiatives/incentive-auctions/resources"��www.fcc.gov/about-fcc/fcc-initiatives/incentive-auctions/resources�.



� See Auction 1000 Bidding Procedures Public Notice, 30 FCC Rcd at 9096, para. 260.



� Deeming a station qualified to participate in the clock phase means that the applicant has made an initial commitment that can be accommodated and the Auction System may need the station’s offered spectrum to meet the initial or a subsequent clearing target.



� This result is possible for stations that committed to move to the Low- or High-VHF Band, but did not commit to a fallback relinquishment option to go off-air, due to the limited availability of VHF channels and the technical constraints on repacking.  See Auction 1000 Bidding Procedures Public Notice, 30 FCC Rcd at 9020-22, paras. 71-72.



� 47 CFR § 1.2203(b).



� A qualified station’s initial relinquishment option is the preferred option the applicant submitted as its initial commitment, unless the Auction System could not accommodate that option, in which case it assigned a fallback option submitted by the applicant.



� 47 CFR § 1.2205; see also Guidance Regarding the Prohibition of Certain Communications During the Incentive Auction, Auction 1000, Public Notice, 30 FCC Rcd 10794 (WTB 2015) (Prohibited Communications Public Notice); 47 CFR § 1.65.



� Prohibited Communications Public Notice, 30 FCC Rcd at 10795, para. 2.



� Id. at 10797, para. 9.
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Remarks of Michael O’Rielly, FCC Commissioner

Before Hogan Lovells’ Technology Forum: “The 5G Triangle”

May 25, 2016



Thank you for inviting me to this timely event to discuss spectrum policy; specifically, the developments and future deployment of so-called “5G” wireless technologies.  Looking at this distinguished group of attendees, it is easy to see that a primer on 5G, its timing or capabilities is unnecessary.  At the same time, I realize that I am, in fact, a poor substitute for the original speaker, Julie Knapp of the FCC, who is more knowledgeable about the potential of next generation networks, but especially the 5G “triangle” elements, than I will ever be.  Therefore, my goal today is to avoid boring you or insulting your intellect.  Instead, I intend to use this platform to explain how I am approaching some of the 5G policy issues. 



At the current time, most people in the communications sector concede that there is no uniform definition of 5G.  While standards are in the works in various venues, including the International Telecommunication Union (ITU), it will be a few years before anything is formalized, and even then, it’s likely that any resulting standard or standards will be quite flexible to reflect the dynamic nature of these new technologies.  In the meantime, we are all working within the wide parameters of what is envisioned by 5G and talking about it while wearing fairly rosy glasses.  I, too, am somewhat guilty of this, having painted a picture in a speech or two of the flowery possibilities of 5G’s speed, reliability and latency.  I have labeled 5G as finally delivering that broadband utopia: wireless fiber.  While all well and good, in the end, it will be physics, engineering and consumer demand that determine the fate of 5G.  Well, as long as government bodies enable, as opposed to get in the way of, innovation.



International Issues



Not having a pre-set globally-approved standard has proven to be disconcerting to some foreign operators and nations.  Historically, other countries have followed a pattern of painfully approving a regional compromise standard, then allocating the appropriate spectrum resources and finally awarding licenses to providers.  This approach relies on heavy involvement and coordination by government entities, and it rests on the assumption that bureaucrats can best define the components of future wireless systems. 



In fact, many of these countries are just getting around to awarding new spectrum licenses to make 4G a reality.  On this point, it was noteworthy that, during the 2015 World Radiocommunication Conference (WRC-15), the positions of certain European counties reflected the fact that they were behind the curve, reluctant or ill-prepared for the wireless future.  A deliberate goal of some participants was to slow the entire process down until their respective providers could financially recoup their investments.  Thankfully, the U.S. has not followed this path in the past, and we reject it here as well.  



While there are some regions that want to slow down 5G’s development, there are particular countries rushing ahead with upmost speed.  We know all too well that South Korea, China, Japan and others seek to corner the 5G market.  Concurrently, the U.S. is allowing experimentation to set our path, and yes, perhaps risking failure by a wireless carrier or carriers, rather than trying to dictate the exact form of 5G.  Not only has this method served us well in the past, but it is also engrained in our national make-up, which is guided by a fierce commitment to free market capitalism.  We have a deep desire – as well as a necessary interest – in continuing to be the world leaders in wireless innovation.  Let it be known far and wide: we have no intention of ceding this leadership role to other nations.



And, due to our preeminence and experience in deploying 4G technologies, the United States is in an ideal position to take the reins and usher in the next generation of wireless networks.  Let’s look at the known certainties of 5G.  For instance, it will not necessarily replace 4G equipment and infrastructure already deployed, but will supplement it; it will not operate in any particular spectrum band, but will use low, medium and high bands; it will require vast investments in time and resources to address all of the infrastructure needs; and it will need a provider-friendly licensing regime, free from unnecessary social experimentation, because licensed spectrum is likely to determine deployment schedule.  I will focus my discussion today on these components.  



Infrastructure & Buildout



There is little dispute that 5G wireless networks will require expansive buildout efforts by providers.  In fact, the anticipated use of high-band spectrum will necessitate vast new investment in physical infrastructure, more than ever before.  Traditional towers will continue to be important and be upgraded, but a large part of the 5G solution will involve small cells and densification.  And herein lies a significant problem.  For anyone that has worked on these issues, you know all too well that siting wireless facilities is extremely difficult, expensive and time consuming.  Consumers want wireless services, but some local governments often stand in the way for want of money, power or the vagaries of aesthetics and sight lines.  Others are incapacitated by inefficient bureaucracies or outdated rules and procedures.  Now imagine inundating the current siting review and approval process by a factor of ten, which some have estimated for high-band spectrum infrastructure needs in dense city centers. 



It’s important to acknowledge the good work that the Commission has already done on infrastructure matters, such as establishing shot clocks and exempting certain siting from unnecessary historic preservation review.  I commend our recent actions to improve the situation.  But more needs to be done, and more than what is in the Commission’s infrastructure “pipeline.”  



For instance, an area that is ripe for attention is access to local rights of way.  Beyond using such land for the placement of wireless antennas, rights of way are going to be key to getting the necessary power and wireline backhaul to facilities.  Appropriate pressure will need to be applied to ensure that localities are not delaying access to rights of way – either intentionally or via sheer incompetence.  Let me suggest a couple ideas that the Commission should consider to remedy the infrastructure dilemma.  



To ensure timely and cost-effective 5G deployment, the Commission must be prepared to step in and move the siting process forward by using the existing authority provided by Congress, and affirmed by the courts, to hold localities accountable for their review processes and ultimate decisions.  I realize that this triggers a verboten word: preemption.  But that is precisely what must be done if local governments are going to obstruct wireless broadband deployment. 

 

In addition, the Commission should be willing to actively resolve disputes caused by locality inaction or hostility.  For example, one way to facilitate this effort would be to borrow from the much maligned accelerated docket initiated in the late 1990s to expedite resolution of disputes between wireline carriers.  Although the 1990s process was admittedly different, the Commission could institute a similar structure by which carriers could seek action to root-out improper barriers to wireless siting.  On top of this, why not institute a new “tiger team” of specific Wireless Bureau staff to travel, testify, investigate, and pose siting problems for the Commission to resolve?  While I question whether the Enforcement Bureau tiger teams will work as designed, the Commission’s endorsement suggests that they shouldn’t be overlooked for use elsewhere. 



Spectrum Frontiers



Increasing the amount of spectrum available for commercial purposes and for wireless backhaul is a necessary part of the effort to make 5G a reality.  While the broadcast incentive auction will provide an undetermined amount of low-band spectrum, the Commission is focused on reallocating millimeter wave bands as well.  That’s what makes this summer’s completion of our so-called “Spectrum Frontiers” item so important.  If all goes as planned, four spectrum bands – specifically, 28, 37, 39 and 64-71 GHz – will be made available for mobile use, with the first three on a licensed basis and the last for unlicensed.  While certain issues remain, including some of significance, this item seems to be headed in the right direction and may represent one of the few items that could generate wide support from all Commissioners. 



Although this is good news, it does not mean that there isn’t additional work to do to find even more high-band spectrum.  Adding additional bands will involve, to some degree, spending time to study spectrum bands that may have complications, and which we may ultimately decide not to pursue, but experts predict that the four targeted bands will be insufficient to address future wireless industry needs and we need to start the process of identifying more frequencies now.  This is why I advocated that more bands should be considered and, with a little cajoling, Commission leadership came to the same conclusion.  Accordingly, July’s item will include a Further Notice of Proposed Rulemaking to explore and tee up for approval a number of other bands.  I suspect that these potential bands will not come as a surprise to those that are familiar with the spectrum that has been discussed in the past and/or identified for study at WRC-15.  Input by all interested parties in a reasonably quick time frame will be most appreciated. 



Backhaul



As I previously mentioned with regard to access to rights of way, ensuring backhaul for the plethora of 5G wireless towers and antennas will be a huge challenge.  While wireless backhaul is likely to come into play, at some point the communications have to reach a wireline network.  There are no easy solutions, but it is clear that the surest way to slow wireline backhaul expansion is to proceed as the Commission has in its special access item.  Regulating special access, as proposed by the Commission, will force providers to rethink deployment plans, slowing or stopping the buildout of 5G in key markets.    



Common sense should inform the entire backhaul discussion.  Think about it: why would providers continue to buildout and provide backhaul if they know that the government intends to regulate their rates?  The answer is: they wouldn’t.  If you couple this realization with the simple fact that there is no mandate in law – despite whatever crazy interpretation some might claim – that providers actually build or provide backhaul, it means that providers will just not build out the needed backhaul to meet the 5G infrastructure call.  How is that helpful for the evolution of 5G services?  The entire special access effort is like trying to regulate the price of cement without expecting any consequences to the construction or real estate industries.  



The answer to a lack of competition in the special access market, to the extent that it exists, is not to add additional layers of costly regulation and price constraints but to provide incentives for new competitors to enter.  Look at the relative success Google Fiber is having by letting cities bid against each other to determine which residential markets it will enter.  Making local entry as frictionless as possible will induce companies to compete for business and build facilities to meet demand.    



Licensing/PALs Experience



Another way to stall 5G deployment is to impose untested licensing regimes on the new bands identified for mobile use.  In particular, some are suggesting that the Commission should transfer the sharing model developed for the 3.5 GHz band to the 37 GHz band.  This would be a huge mistake in my opinion. 



The 3.5 GHz model has generated numerous concerns that should give us pause before adopting its use elsewhere.  For instance, the Commission’s unwillingness to ensure a forthright and legitimate path to obtain and retain Priority Access Licenses jeopardizes 3.5’s development and long term success as a band where the government, licensed and unlicensed users can all reside in harmony.  Failure to have a vibrant PALs regime means that the band will primarily consist of the Department of Defense and unlicensed users – hardly revolutionary.  I am hopeful that this Commission – or the next one – will see the error of its ways and make necessary adjustments to the PALs structure.  Until then, it is highly premature and may actually slow the deployment of 5G technologies to use the 3.5 GHz model in the high spectrum bands, like 37 GHz.  



*	*	*  



So there are just a few thoughts about key policy issues facing the 5G universe.  I intentionally did not focus on the so-called 5G triangle because most of those technical issues are best left to the private sector, rather than a regulatory body, such as the FCC.  
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1
Introduction


This contribution provides the adjacent channel coexistence evaluation scenarios and parameters in both licensed band and unlicensed band. In this paper, we propose detail simulation parameters.

****************** Start of the TP in subcluase 5 of TR36.xxx ************************

5
Deployment and co-existence studies

5.1
General



The purpose of this clause is to address deployment and co-existence studies for V2V services based on LTE sidelink. In this WI, RAN4 addresses LTE-based V2V communication services both with and without LTE network coverage, and covers both the operating scenario where the carrier(s) is/are dedicated to LTE-based V2V services (subject to regional regulation and operator policy including the possibility of being shared by multiple operators) and the operating scenario where the carrier(s) is/are licensed spectrum and also used for normal LTE operation. Specially, RAN4 need to specify V2V UE RF requirements based on adjacent coexistence evaluation of LTE based V2V operation and DSRC/IEEE 802.11p on adjacent carrier frequencies at the 5.9GHz ITS spectrum. For the coexistence evaluation study, RAN4 only consider UE existing UE power class with 23dBm for LTE-based V2V UE.

5.2
Operating bands


5.2.1
Regulatory Background


Editor Note: It will be added in future [FFS]

5.2.2
V2V operating bands

Editor Note: It will be added in future [FFS]

5.3
Channel bandwidths


Editor Note: It will be added in future [FFS]

5.4
Adjacent Channel Co-existence evaluations

5.4.1
Coexistence scenarios




The purpose of this clause is to address the evaluation scenarios on the adjacent channel co-existence of V2V based on LTE sidelink UE and legacy E-UTRA networks or DSRC/IEEE 802.11p UE at 2GHz and 5.9GHz operating frequencies.  

Following coexistence scenarios will be identified in both operating frequencies.

Table 5.4.1-1: V2V service coexistence scenarios in adjacent channel

		V2V operating frequency

		Deployment scenarios 


(Aggressor-to-Victim)



		V2V service at 2GHz

		· Case1: V2V UE-to-LTE BS

· Case2: LTE UE-to-V2V UE



		V2V service at 5.9GHz

		· Case3: V2V UE-to-DSRC UE

· Case4: DSRC UE-to-V2V UE





The details of the deployment scenarios are presented in the following subclauses.

Note 1. The adjacent channel co-existence analysis should consider the safety application parameters.

5.4.2
Simulation Assumptions


5.4.2.1
General for LTE system in 2GHz



Table 5.4.2.1-1: Simulation assumptions: General

		Parameter

		Value



		WAN UL scheduler algorithm

		Round robin with full buffer



		RBs allocated per active WAN UE

		16 PRBs 



		Number of active WAN UEs

		3UEs



		Channel Bandwidth

		10MHz for both LTE and V2V (at 2GHz)



		Number of active WAN UEs

		20UEs/Cell



		Minimum coupling loss (for both V2V & WAN UEs from eNodeB)

		As per clause 4.5.1 in TR 36.942:


- MCL : 70dB for urban area



		WAN UE transmit power control

		As per PC set 1 and PC set 2 of TR 36.942


- Note that power control algorithm parameters (PodBm, CLxile) should be optimized for network layouts being simulated. For simplicity, power control algorithm parameters are reused in section 5.1.1.6 in TR 36.942 for all network layouts

- Rmin = -64dBm

PC Set


Gamma


CLxile (dBm)


1


1


112


2


0.8


129






		UE-eNodeB pathloss models

		Follow TR 36.843 

UE-eNodeB pathloss model


PLLOS(R)= 103.4+24.2log10(R)

PLNLOS(R)= 131.1+42.8log10(R)

For 2GHz, R in km.


Prob(R)=min(0.018/R,1)*(1-exp(R/0.063))+exp(-R/0.063)


Shadowing standard deviation


10dB

Shadowing distribution

Log-normal

Penetration Loss


0dB





		UE RF parameters

		Noise figure: 9 dB


Antenna pattern: Omni-directional with gain of 0 dBi 


Number of antennas: 1 Tx, 2 Rx



		eNodeB RF parameters

		Noise figure: 5 dB


Antenna pattern: From clause 4.2.1.1 of TR 36.942
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		Channel 

		AWGN



		SINR-to-rate mapping

		As per link level performance model in TR 36.942 (Table A.2)



		UE ACLR model

		For power class 3 UEs (23dBm max transmit power)


For V2V aggressors (10RBs):


Frequency offset between aggressor UE (10 RBs) and victim UE (16RBs)


ACIR value (dB/16RBs)


0 RBs


30 + X

16 RBs


43 + X

>=[32RBs] FFS

[50] FFS


-
For WAN aggressors (16RBs): As per TR 36.942 (two-step): ACLR1/2 = 30/43 dB/BWaggressor






		ACS

		LTE BS ACS: 

- 46dB

V2V UE ACS:


- 33 + X dB





5.4.2.2
General for DSRC/ITS system in 5.9GHz




Table 5.4.2.2-1: Simulation assumptions: General

		Parameter

		Value



		DSRC UE Tx power

		23dBm/33dBm



		DSRC MCS

		QPSK with r=1/2

Transmit duration of 341us (190bytes) and 488 (300bytes) without header



		Channel Bandwidth

		10MHz for DSRC and V2V UE (at 5.9GHz)



		DSRC Traffic model

		1 transmission every 100ms

Periodic traffic model as specified in [TR 36.885, A.1.5]:


· 100ms message generation period


· Time instance of message generation is randomized among vehicles



		DSRC UE pathloss model

		Follow TR 36.885

DSRC UE-to UE pathloss model


WINNER+ B1 Manhattan grid layout (note that the antenna height should be set to 1.5 m.). Pathloss at 3 m is used if the distance is less than 3 m.


 When the Building interrupt the received/transmitted UEs, follow NLOS pathloss model.   


If the travel path between two UEs is equal or more than twice turn arround building, then the PL between two UEs is infinite.

Shadowing standard deviation


3 dB for LOS and 4dB for NLOS

Shadowing distribution

Log-normal

Penetration Loss


0dB





		DSRC UE RF parameters

		Noise figure: 10 dB


Antenna configuration: 


- DL: 2Tx/2Rx, Cross-polarized 


- UL:1Tx/2Rx


Baseline: Open loop


Channel coding: LDPC or BCC code



		DSRC MAC

		Coordination : DL+UL coexistence evaluation : EDCA



		

		Detection : Energy detection & preamble detection



		DSRC Slot time

		13us (Note specified for 10MHz [802.11 -2012])



		DSRC DIFS

		58us (SIFS + 2*slot_time)



		DSRC SIFS

		32us



		DSRC Physical header size

		40us 



		DSRC Threshold triggering physical header decoding

		-98dBm



		DSRC CCA-CS

		-85dBm



		DSRC CCA-ED

		-65dBm



		DSRC OFDM symbol duration

		8us



		UE ACLR model

		For power class 3 UEs (23dBm max transmit power)


For V2V aggressors (10RBs):


Frequency offset between aggressor UE (10 RBs) and victim UE (16RBs)


ACIR value (dB/16RBs)


0 RBs


30 +X

16 RBs


43 + X

>=[32RBs] FFS

[50] FFS


For DSRC UE:

Use ACLR=[26- 38]dB



		ACS

		Use three candidate ACS range level for DSRC: 


- 22/25/29dB

V2V UE ACS:


- 33 + X dB





5.4.2.3
Detail parameters for V2V communications in both frequency bands




Table 5.4.2.3-1: Simulation assumptions: V2V communications


		Parameter

		Value



		V2V signal bandwidth

		10 PRBs



		V2V Traffic model

		1 transmission every 100ms



		

		Consider index 3 &4 for traffic model in Table A.1.5-1 in [5] with a maximum of 1 HARQ transmissions per packet (for both 190byte & 300byte). This parameters can be updated based on RAN1 physical layer design.


- Note1: Fixed location will be considered for adjacent coexistence evaluation. 


- Note2: Velocity only used to decide the UE density.



		V2V UE-to-eNodeB pathloss models

		Follow TR 36.885 [5]


Pathloss model


PL(R)= 128.1 + 37.6log10(R), R in km

Shadowing standard deviation


8dB

Shadowing distribution

Log-normal

Penetration Loss


0dB





		Pathloss model for 


- LTE/DSRC UE-to-V2V UE or 

- V2V UE-to-LTE/DSRC UE 



		Follow TR 36.885 [5]


Pathloss model


WINNER+ B1 Manhattan grid layout (note that the antenna height should be set to 1.5 m.). Pathloss at 3 m is used if the distance is less than 3 m.


NOTE1 : When the Building interrupt the received/transmitted UEs, follow NLOS pathloss model.   


NOTE2 : If the travel path between two UEs is equal or more than twice turn arround building, then the PL between two UEs is infinite.

Shadowing standard deviation


3dB for LOS and 4dB for NLOS

Shadowing distribution

Log-normal

Penetration Loss


0dB





		UE max transmit power

		For V2V UEs at both frequency range (2GHz, 5.9GHz): 23dBm with 0dBi
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Objective

Define operating band for PC5 based V2V services in licensed band and unlicensed band



2







2



Background 

To specify a new band TDD band for V2V with UL/DL operating band 5855-5925 MHz is already agreed by RAN4 [R4-161801].



It is proposed in R4-162214:

Proposal#1: CMCC proposes 5.9GHz band for V2V link and B41/B39 for network control.

Proposal#2: B41/B39+5.9GHz combination RF requirements need to be specified for V2V UE.









3



Way Forward



For the multiple component carrier (MCC) operation for V2V service can be discussed as second priority in the V2V WI. 

The MCC operation for V2V service is not complete in V2V WI time line, then the MCC operation will be studied and specified in next V2X WI in rel-14

multi-carrier band combination B41/B39 + 5.9 GHz be  considered for analysis

If the MCC operation for V2V service can’t be completed within V2V WI time line, it should be further studied and specified in next V2X WI in rel-14.

4
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		Only consider outdoor deployment

		Pathloss models 

		V2V UE-to-DSRC UE : Follow TR 36.885

		DSRC UE-to-V2V UE : Follow TR36.885



		ACLR and ACS values for DSRC UE (10MHz) 

		UE ACLR= [26 - 38]dB

		The exact values needs further discussion

		UE ACS=22/25/29dB.

		ACLR and ACS values for V2V UE (10MHz)

		UE ACLR=30+XdB, UE ACS=33+XdB

		For power class 3 V2V UE, RAN4 consider ACLR1 and ACLR2

		Detail parameters can be revised in future meeting.
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* Define adjacent channel coexistence evaluations scenarios
and parameters at 5.9GHz V2V Services during 3 meeting
times in RAN WGA4. (restricted time limit to complete V2V

Core requirements)

1) 5.9GHz operating frequency
— Adjacent channel coexistence evaluation with DSRC/802.11p in
ITS spectrum
— Consider following interference scenarios
* REF : DSRC UE-to-DSRC UE
* Casel: V2V UE-to-DSRCUE
* Case2: DSRC UE-to-V2V UE

- | . .

+»» Deployment simulation parameters based on TR36.885




RAN4 focus on the safety scenario, non-safety scenario will be
treat second priority

1) Case 1 (Aggressor-Victim)
— V2V UE-to-DSRC UE

2) Case 2 (Aggressor-Victim)
— DSRC UE-to-V2V UE

+* Consider V2V based on PC5 operation at 5.9GHz
® No LBT mechanism for LTE based V2V UE, felew-resourceSchedule
Assigament{SA}:
+*» DSRC deployment simulation parameters are used
@ Max. output power of UE: 23dBm/33dBm
® Unwanted emission limits and adjacent channel rejection.




Deployment scenarios: Urban case

Simulation Block Size :
— Urban : Manhattan grid model: 3*433m, 3* 250m

Absolute vehicle speed for urban

— Urban : 15km/h, 60km/h
* Used only to decide vehicle density (follow TR36.885).

— Fixed location will be considered for adjacent coexistence
evaluation.

Traffic model: 1 transmission every 100ms

»—Neotertransmission-density-pertms=1%* # of total dropped
UEsfeele-gl2UEsfordSkmiht0Efor-60kmih




Parameters at 5.9GHz operating frequency




* Static simulations
— Monte-carlo based static simulations.

e Evaluation metric

—DSREsystem Fhroughput PRR degradation due to adjacent
channel interferer(s) for both DSRC and V2V system

S PRR d ot luati e for tha \2\/
— An acceptable benchmark of PRR for co-existence is FFS

Encouragevendors to provide their view-on-this si Ee. ;.” Hohas
slnlgsn 6 d'SEHSSF':' ond }e detailof the parametersieg—RE




* Coexistence scenarios

— Coexistence Scenario (Aggressor-Victim) at 5.9GHz
operating frequency
+* REF: DSRC UE-to-DSRC UE
% V2V UE-to-DSRC UE
% DSRC UE-to-V2V UE

N . . . . .
v»Considermulti-carriersecenarios-as-a-secondpriority

* Coexistence parameters

— Consider these proposed parameters to evaluate
adjacent channel coexistence at 5.9GHz
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1
Introduction


This contribution provides the adjacent channel coexistence evaluation scenarios and parameters in both licensed band and unlicensed band. In this paper, we propose detail simulation parameters.

****************** Start of the TP in subcluase 5 of TR36.xxx ************************

5
Deployment and co-existence studies

5.1
General



The purpose of this clause is to address deployment and co-existence studies for V2V services based on LTE sidelink. In this WI, RAN4 addresses LTE-based V2V communication services both with and without LTE network coverage, and covers both the operating scenario where the carrier(s) is/are dedicated to LTE-based V2V services (subject to regional regulation and operator policy including the possibility of being shared by multiple operators) and the operating scenario where the carrier(s) is/are licensed spectrum and also used for normal LTE operation. Specially, RAN4 need to specify V2V UE RF requirements based on adjacent coexistence evaluation of LTE based V2V operation and DSRC/IEEE 802.11p on adjacent carrier frequencies at the 5.9GHz ITS spectrum. For the coexistence evaluation study, RAN4 only consider UE existing UE power class with 23dBm for LTE-based V2V UE.

5.2
Operating bands


5.2.1
Regulatory Background


Editor Note: It will be added in future [FFS]

5.2.2
V2V operating bands

Editor Note: It will be added in future [FFS]

5.3
Channel bandwidths


Editor Note: It will be added in future [FFS]

5.4
Adjacent Channel Co-existence evaluations

5.4.1
Coexistence scenarios




The purpose of this clause is to address the evaluation scenarios on the adjacent channel co-existence of V2V based on LTE sidelink UE and legacy E-UTRA networks or DSRC/IEEE 802.11p UE at 2GHz and 5.9GHz operating frequencies.  

Following coexistence scenarios will be identified in both operating frequencies.

Table 5.4.1-1: V2V service coexistence scenarios in adjacent channel

		V2V operating frequency

		Deployment scenarios 


(Aggressor-to-Victim)



		V2V service at 2GHz

		· Case1: V2V UE-to-LTE BS

· Case2: LTE UE-to-V2V UE



		V2V service at 5.9GHz

		· Case3: V2V UE-to-DSRC UE

· Case4: DSRC UE-to-V2V UE





The details of the deployment scenarios are presented in the following subclauses.

Note 1. The adjacent channel co-existence analysis should consider the safety application parameters.

5.4.2
Simulation Assumptions


5.4.2.1
General for LTE system in 2GHz



Table 5.4.2.1-1: Simulation assumptions: General

		Parameter

		Value



		WAN UL scheduler algorithm

		Round robin with full buffer



		RBs allocated per active WAN UE

		16 PRBs 



		Number of active WAN UEs

		3UEs



		Channel Bandwidth

		10MHz for both LTE and V2V (at 2GHz)



		Number of active WAN UEs

		20UEs/Cell



		Minimum coupling loss (for both V2V & WAN UEs from eNodeB)

		As per clause 4.5.1 in TR 36.942:


- MCL : 70dB for urban area



		WAN UE transmit power control

		As per PC set 1 and PC set 2 of TR 36.942


- Note that power control algorithm parameters (PodBm, CLxile) should be optimized for network layouts being simulated. For simplicity, power control algorithm parameters are reused in section 5.1.1.6 in TR 36.942 for all network layouts

- Rmin = -64dBm

PC Set


Gamma


CLxile (dBm)


1


1


112


2


0.8


129






		UE-eNodeB pathloss models

		Follow TR 36.843 

UE-eNodeB pathloss model


PLLOS(R)= 103.4+24.2log10(R)

PLNLOS(R)= 131.1+42.8log10(R)

For 2GHz, R in km.


Prob(R)=min(0.018/R,1)*(1-exp(R/0.063))+exp(-R/0.063)


Shadowing standard deviation


10dB

Shadowing distribution

Log-normal

Penetration Loss


0dB





		UE RF parameters

		Noise figure: 9 dB


Antenna pattern: Omni-directional with gain of 0 dBi 


Number of antennas: 1 Tx, 2 Rx



		eNodeB RF parameters

		Noise figure: 5 dB


Antenna pattern: From clause 4.2.1.1 of TR 36.942
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		Channel 

		AWGN



		SINR-to-rate mapping

		As per link level performance model in TR 36.942 (Table A.2)



		UE ACLR model

		For power class 3 UEs (23dBm max transmit power)


For V2V aggressors (10RBs):


Frequency offset between aggressor UE (10 RBs) and victim UE (16RBs)


ACIR value (dB/16RBs)


0 RBs


30 + X

16 RBs


43 + X

>=[32RBs] FFS

[50] FFS


-
For WAN aggressors (16RBs): As per TR 36.942 (two-step): ACLR1/2 = 30/43 dB/BWaggressor






		ACS

		LTE BS ACS: 

- 46dB

V2V UE ACS:


- 33 + X dB





5.4.2.2
General for DSRC/ITS system in 5.9GHz




Table 5.4.2.2-1: Simulation assumptions: General

		Parameter

		Value



		DSRC UE Tx power

		23dBm/33dBm



		DSRC MCS

		QPSK with r=1/2

Transmit duration of 341us (190bytes) and 488 (300bytes) without header



		Channel Bandwidth

		10MHz for DSRC and V2V UE (at 5.9GHz)



		DSRC Traffic model

		1 transmission every 100ms

Periodic traffic model as specified in [TR 36.885, A.1.5]:


· 100ms message generation period


· Time instance of message generation is randomized among vehicles



		DSRC UE pathloss model

		Follow TR 36.885

DSRC UE-to UE pathloss model


WINNER+ B1 Manhattan grid layout (note that the antenna height should be set to 1.5 m.). Pathloss at 3 m is used if the distance is less than 3 m.


 When the Building interrupt the received/transmitted UEs, follow NLOS pathloss model.   


If the travel path between two UEs is equal or more than twice turn arround building, then the PL between two UEs is infinite.

Shadowing standard deviation


3 dB for LOS and 4dB for NLOS

Shadowing distribution

Log-normal

Penetration Loss


0dB





		DSRC UE RF parameters

		Noise figure: 10 dB


Antenna configuration: 


- DL: 2Tx/2Rx, Cross-polarized 


- UL:1Tx/2Rx


Baseline: Open loop


Channel coding: LDPC or BCC code



		DSRC MAC

		Coordination : DL+UL coexistence evaluation : EDCA



		

		Detection : Energy detection & preamble detection



		DSRC Slot time

		13us (Note specified for 10MHz [802.11 -2012])



		DSRC DIFS

		58us (SIFS + 2*slot_time)



		DSRC SIFS

		32us



		DSRC Physical header size

		40us 



		DSRC Threshold triggering physical header decoding

		-98dBm



		DSRC CCA-CS

		-85dBm



		DSRC CCA-ED

		-65dBm



		DSRC OFDM symbol duration

		8us



		UE ACLR model

		For power class 3 UEs (23dBm max transmit power)


For V2V aggressors (10RBs):


Frequency offset between aggressor UE (10 RBs) and victim UE (16RBs)


ACIR value (dB/16RBs)


0 RBs


30 +X

16 RBs


43 + X

>=[32RBs] FFS

[50] FFS


For DSRC UE:

Use ACLR=[26- 38]dB



		ACS

		Use three candidate ACS range level for DSRC: 


- 22/25/29dB

V2V UE ACS:


- 33 + X dB





5.4.2.3
Detail parameters for V2V communications in both frequency bands




Table 5.4.2.3-1: Simulation assumptions: V2V communications


		Parameter

		Value



		V2V signal bandwidth

		10 PRBs



		V2V Traffic model

		1 transmission every 100ms



		

		Consider index 3 &4 for traffic model in Table A.1.5-1 in [5] with a maximum of 1 HARQ transmissions per packet (for both 190byte & 300byte). This parameters can be updated based on RAN1 physical layer design.


- Note1: Fixed location will be considered for adjacent coexistence evaluation. 


- Note2: Velocity only used to decide the UE density.



		V2V UE-to-eNodeB pathloss models

		Follow TR 36.885 [5]


Pathloss model


PL(R)= 128.1 + 37.6log10(R), R in km

Shadowing standard deviation


8dB

Shadowing distribution

Log-normal

Penetration Loss


0dB





		Pathloss model for 


- LTE/DSRC UE-to-V2V UE or 

- V2V UE-to-LTE/DSRC UE 



		Follow TR 36.885 [5]


Pathloss model


WINNER+ B1 Manhattan grid layout (note that the antenna height should be set to 1.5 m.). Pathloss at 3 m is used if the distance is less than 3 m.


NOTE1 : When the Building interrupt the received/transmitted UEs, follow NLOS pathloss model.   


NOTE2 : If the travel path between two UEs is equal or more than twice turn arround building, then the PL between two UEs is infinite.

Shadowing standard deviation


3dB for LOS and 4dB for NLOS

Shadowing distribution

Log-normal

Penetration Loss


0dB





		UE max transmit power

		For V2V UEs at both frequency range (2GHz, 5.9GHz): 23dBm with 0dBi





_1459406182.unknown



_1459406197.unknown



_1459406162.unknown




image9.emf
Whitepaper-LTE in  Public Safety.pdf


Whitepaper-LTE in Public Safety.pdf
IHS TECHNOLOGY May 2016

LTE in Public Safety






IHS TECHNOLOGY

LTE in Public Safety

In 2015 globally:

$108 million | 63 thousand | $539 million

in device sales for private devices shipped for use on in private LTE infrastructure/
LTE networks. private LTE networks. eNodeB sales.

Thomas Lynch, Director

The public safety sector is currently undergoing substantial change around the world.
Over the past few years the industry has begun to understand the great benefit of LTE’s
influence on operations. Whereas in the past narrowband technologies, both analogue and
digital, have been the communications technologies of choice, a desire for the capacity to
accommodate high bandwidth data is pushing a transition to broadband communications.
With suppliers now offering more LTE solutions, countries building national networks and
with law enforcements’ changing expectations surrounding their technology usage, it is
evident broadband is the future of critical communications.

Background — Why LTE?

LTE’s viability as an extension to operations in the critical communications industry has
increased rapidly over the past 5 to 8 years. Previously, however, licensed mobile radio was
always thought of as the sole communications technology of choice, and as such has had
great success globally. Its reliability in mission-critical environments is unparalleled, and
its wide-scale uptake is proof of its strong success. Over the past few years, the transition
from conventional analogue radio systems to digital systems like TETRA and DMR has
continued to gain traction. By 2019, over 60% of narrowband users will have migrated to
digital, which means there is still significant opportunity for additional users to migrate
to digital or perhaps an LTE capable solution providing broadband data capability on top
of digital voice. Revenues for digital technologies currently account for 81% of the total
market revenues indicating that users need the enhanced functionality of digital and are
willing to make a greater investment in the technology.

These statistics offers great promise for LTE uptake. It is clear end-users require the more
advanced features of a digital protocol for instance where additional features like “man-
down”, messaging, and group chat among other applications are possible integrations. LTE
networks will facilitate these higher bandwidth-requiring technologies tremendously.

Currently the private LTE footprint is in an early growth phase, but this continues to change
as the industry observes more successful use-cases and trial deployments. It is important
that these successful use-cases, the opportunities and the advantages that LTE provides
are communicated to the industry; this is especially true for the public safety sector, which
tends to take up new technology much slower than the commercial sector. Education
on LTE and its application in a mission-critical environment is imperative to promoting
greater uptake of this technology.

May 2016
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Frequency
Spectrum is one of the most important considerations in the debate over LTE network
usage in the public safety and Public Protection & Disaster Relief (PPDR) community.

For many high-bandwidth applications, such as real-time video/CCTV and biometric data
analysis, narrowband data networks cannot deliver the same operational performance as
broadband networks. However, where spectrum has already been allocated worldwide
for the use of public safety communications over narrowband, the same cannot be said
for broadband. Thus far, and with gaining momentum, several countries have allocated
broadband spectrum specifically for PPDR and public safety use, with new announcements
expected in 2016 and early 2017 notably in Europe, especially now after the World Radio
Conference in 2015 where the ITU identified PPDR spectrum in the 694 - 894MHz
frequency band to facilitate mobile broadband communications for mission-critical use.

As well as identifying spectrum in the 694-894 MHz range the resolution also identified
that spectrum would continue to be used in other frequency ranges such as those above 1
GHz where already in China there have been a number of successful roll-outs at 1.4 GHz
and 1.8GHz. This is similar in Brazil where 450MHz spectrum was installed in preparation
for the FIFA World cup. Further references to spectrum roll-out are contained later in this
white paper.

Open standards

For the LTE ecosystem to truly develop in the public safety sector, as traditional narrowband
technologies have done, the ecosystem needs to grow around a standardised, open
technology which encourages interoperability and cross-industry collaboration to provide
the best technology for mission- and business-critical usage in the public safety market.
Thus far, standards such as the LTE based broadband trunking 3GPP (3rd Generation
Partnership Project) is making headway in this process, and the following sections explore
the opportunities that the standard presents for the future of mission-critical LTE.

Governments and industry customers are actively involved in the development of 3GPP
LTE broadband trunking standards in the PPDR, and other industries like railway sectors,
with the latest release (release 13) delivered in March 2016. The major focus for all 3GPP
releases is to make the system backwards and forwards compatible wherever possible, to
ensure that the operation of user equipment is uninterrupted. According to 3GPP, “3GPP
has approved a new LTE marker that will be used for the appropriate specifications from
Release 13 onwards...intended to mark the point in time where the LTE platform has been
dramatically enhanced to address new markets as well as adding functionality to improve
efficiency”. Release 13 was significant for the public safety community as it included a
number of specific mission critical requirements including Mission Critical Push to Talk
(MCPTT), Group Communication System Enabler (GCSE), Proximity Services (ProSe)
enhancements, Isolated E-UTRAN Operation (IOPS). It also defined an agile broadcast/
multicast mechanism Single-Cell point-to-multipoint transmission (SC-PTM), uses the
eMBMS system architecture, providing enhancements for group communications in the
airinterface, with the character of high radio efficiency, short latency and easy deployment.
The standard has been specifically designed with the requirements of PPDR users in mind.
The LTE trunking and components of the release 13 described above are intended to provide
broadband trunking for calls, video, real-time data and other features. Release 14 due in
June 2017 carries this agenda forward.

Certainly, the development of any open standard for Mission Critical LTE is set to expand
the LTE ecosystem even wider, and provides a solid, open platform for manufacturers of LTE
to comply with and gives user the confidence of implementing a safe and reliable mission
critical communications system which meets mission critical voice as well as broadband
data requirements.
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Current market and forecasts

IHS projects that the market for eNodeBs (for private LTE systems) will reach over
$1.3 billion by 2019; longer term forecasts show even higher growth. For example by
2021 IHS project that there will be more than one million users utilizing private LTE
systems. The technological capability already developed for the use of base stations for
commercial markets has driven the development of eNodeB technology adapted for critical
communications users. IHS expects that initially there may be a low number of devices
per eNodeB, as the private networks first start rolling out radio coverage later increasing in
subscriber numbers as end-users choose to adopt the technology across their organization.
For national networks transitioning from traditional narrowband technologies, this may
be reversed. However, within the critical communications space, complete coverage is
essential. Therefore, in the longer term, IHS expects that the number of devices relying on
a single base station at any one time will decrease as more eNodeBs are deployed to ensure
greater coverage.

World - private LTE eNodeB market

LMR user agencies only
(Millions of USD)

1,400
1,200
1,000
800
600
400
ol B
0
2013 2014 2015 2016 2017 2018 2019
Source: IHS W Revenues ($M) ©2016 IHS

With a private network, users can be assured of guaranteed network access at broadband
speeds without having to worry about commercial users saturating network capacity,
particularly during crises. In addition, private mobile broadband networks would eliminate
any recurring monthly fees and data caps associated with commercial networks. In a global
survey sent to end-users in the critical communications industry across various sectors,
46% of respondents indicated they envision using private networks in the future. IHS
expect that as per the operational requirements that have been used on narrowband, with
dedicated access and ubiquitous coverage and reliability, that this will remain arequirement
for broadband and expect high uptake of private LTE systems.
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LMR users were asked, which type of LTE network would you envision

using for your mission-critical operations?

50%
45.5%
45%
40%
35% 33.3%
30%
25%
21.2%
20%
15%
10%

5%

0%
Private Network Shared Commercial Network We don’t envision using
this application
Source: IHS ©2016 IHS

Deployment strategy and recommendations

Overview of private LTE models

Considering a global context private LTE is a relatively new offering for public safety; IHS
believes much of the growth will take place at the end of the broadband research forecast
period (2018-2020). As such, the most efficient routes to market and the collaboration
between different industry parties are yet to be determined. While most in the critical
communications industry use analogue or narrowband technologies, they need to look
to the future and determine the ways that LTE can be monetized. End-users are facing a
dilemma in the implementation of LTE, whether opting for a commercial MVNO or private
network operation; if they choose private, how will the set-up and the maintenance of the
network be ensured?

There are a number of approaches being pursued in the market today. These include routes
either directly from an end-user perspective, a vendor perspective, or a combination of
both: the hybrid approach. IHS has also identified an emerging model based on public and
private convergence which is further discussed below. Ultimately, the most important
aspect of selecting an effective business model for the private LTE system will depend
heavily on how the end-users adopt the network (entirely or little by little), the budgetary
constraints they might face, as well as the potential ways the network might be used (only
data, voice and data or only voice).

IHS highlights just three of these approaches, and a top-level analysis of each, also with a
detailed look at the growing interest in the public and private convergence model

Constructed and maintained by End-user built, third party maintained Constructed and maintained by
the end-user third party
This model is recognised core approach: A hybrid approach can bring a number Some end-users will distance

a self-built and self-maintained private of benefits: CAPEX may be high, but themselves from the network build-out
network, such as those built-out at a the maintenance of the network falls and maintenance, offering seamless
government of high-end national public outside of the end-user’s remit. In this use of the system. The network may
safety level, and can be adapted to the approach, the end-user can be assured be simultaneously used by a number
requirements of a specific end-user. of network availability, and reduced of end-users, which may be a concern
There is high CAPEX associated with total spending by keeping OPEX with for some organizations with regard

this model, but network availability and the third party. to network access. However, reduced
longer term cost saving advantages CAPEX is a substantial benefit.
may excel.





LTE in Public Safet

User-Centric Private LTE

The primary advantage of a user-run
and user-built network is that the
network availability and access are
guaranteed, with full customization
options available. Undoubtedly, many
national  or  government-funded
organizations will opt for this route to
maintain control of the network.

However, CAPEX and OPEX costs are
relatively high for this type of network
build-out. This is another reason why
the majority of end-users operating
this type of network will be national
public safety or government-run
organizations. User-centric private
networks are the most common
deployment strategy seen in the
Narrowband market.

Vendor-Centric Private LTE

The primary advantage for the end-user
of vendor-centric LTE systems is the
initial expenditure is swallowed by the
vendor, so investment is not that high.
However, these systems will typically
offer service fees and subscriptions
to use the network. Similarly, as the
network is vendor-built, the vendor is
able to open the network up to multiple
end-users. This may pose a concern for
the end-user but offer opportunities to
reduce the OPEX for the individual end-
user due to sharing operational costs
and overheads.

Typically, this type of network is most
appropriate for smaller end-users
looking to migrate to LTE without
raising capital to do so.

Hybrid Approach to Private LTE
The hybrid approach - a self-built and
externally-maintained network -
can be beneficial for many end-users
looking to guarantee network access
and invest long-term in LTE network
construction, yet reduce overall
expenditure. By keeping maintenance
vendor-led, the high ongoing costs of
upkeep are substantially reduced.

This type of model would be suitable for
larger end-users with a specific, complex
requirement, with access to capital, but
possibly not wishing to continually
invest in network maintenance.

Network
Maintenance

« End-user Run Network

« Maintenance of network =
Increased OPEX expenditure
associated with End-User Costs

« Planning, testing, upkeep &

expansion of networks

essential overheads

« Guaranteed Network Availability
* High CAPEX costs associated

« Single User Base
« Guaranteed Network Availability

User-Centric

with network build-out LTE « Scope for customisation &
« Potentially high additional Network application development
costs of expansion
Network
Construction User Base
Source: IHS

Network
Maintenance

« Vendor Run Network

« Potentially reduced OPEX
expenditure for end-user, but
ongoing service fees/
annual subscriptions.

« Less scope for customisation/

expansion plans

« Vendor-built = « Potential Multiple End-Users
« Guaranteed Network Availability Usergzntnc « Guaranteed Network Availability,
* Reduced CAPEX Costs, but not access

as vendor built network Network « No scope for customisation &

Seamless system use; application development

end-to-end solution

Network

Construction User Base

Source: IHS

Network
Maintenance

Vendor Run Network

Reduced OPEX expenditure for
end-user, but ongoing service
fees/annual subscriptions.

No scope for customisation/
expansion plans

Reduced total spending on
network by end-user

.

« User-built

* Guaranteed network
availability and access

« Higher CAPEX Costs

« Consider expansion costs

« Single User Base

« Guaranteed Network
Availability, but not access

« No scope for customisation &

application development

User-Centric
LTE
Network

Network
Construction User Base

Source: IHS






Public and private partnerships

This model allows users to both operate a private network
as detailed above but also allows users to extend coverage by
utilizing an existing public 2G/3G/4G networks. In the US
where the FirstNet mission-critical network is already being
rolled out many of the conversations around ensuring state
wide coverage involve creating the link between the public
and private networks. In this case, once the trunking user
moves out of the private network, it will access the public
network through an upper layer IP data connection back to
the PTT server, meaning that the user can still access the full
range of services, broadband and otherwise, regardless of
location. For example, for trunking services crossing national
borders, it is possible to connect two countries’ LTE networks
via an international roaming service provided by the
public network.

There are also developments in mobile applications that can
as well as being installed on a broadband trunking device can
be installed on any commercial smart phone allowing the
user to access trunking specific services through the public
network’s data connection.

The primary advantage being that because of LTE, as this
has never been possible with legacy narrowband systems, it
is now possible to utilize a cost effective strategy to expand
private network coverage, perhaps into more rural locations
where a private LTE system may not have been considered.

Implementation strategy

Demand for data is increasing, as more users expect more
sophisticated, high bandwidth and high capacity applications
on their networks. IHS notes that there will be a 15% increase
in shipments of Narrowband LMR data devices between 2014
and 2019. IHS anticipates that while spectrum develops, users
using technologies such as TETRA, TETRAPOL, P25 and DMR
are well positioned for a transition to broadband technologies.

Even with the growing discussions around the ’broadband
future’ of the LMR industry, IHS projects that for the LTE
ecosystem to become effectively established a transition
phase must occur from traditional narrowband networks to
the broadband networks. There will be some users, especially
those operating national or large-scale networks, willing to
switch off existing narrowband networks immediately for
a swift transition to LTE; there will also be new projects/
sites and users (Greenfield) adopting mission critical LTE
communications. The need for an end-to-end solution
will be needed more than ever as end users undergo a
significant increase in operational capability through
the use of applications, network, terminal evolution and
partner collaboration. This will happen over time but already
organisations such as the TCCA and the eLTE Industry
Alliance has been focused on creating this ecosystem through
an open and collaborative approach.

Further, IHS understands that there will also be a level of
convergencein the LMR industry, with LMR suppliers offering
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both narrowband and broadband solution simultaneously.
High-end customers, such as those operating national public
safety networks, or large-scale operational networks, are
those most likely to consider a switch across to LTE in the near
future. Many of these organizations are currently operating
higher-end narrowband technologies such as TETRA,
TETRAPOL or P25. With a migration strategy looking likely
from TETRA to LTE technology - especially in the United
Kingdom - there is a chance that those operating TETRA
networks may consider a quicker transition to LTE than those
using other technologies. Of course, a total transition may
need managing in the short term, and therefore a migration
over a number of years is the most likely for current TETRA
operators. There are the potential pitfalls around double
coverage to also consider and the requirements for even
further stringent testing on multiple layers LTE/TETRA
dual mode operations. TETRA is a mature, tried and tested
narrowband technology but standardisation of TETRA/LTE
gateways are yet to be rolled out to ensure interoperability
of such multiple layers networks. The industry should
consider the benefits of continuing to use TETRA for voice
communications: certainly when coming from a brownfield
scenario. MCPTT (mission critical push-to-talk) has now been
standardised in the latest LTE release and eases difficulties to
migrate from narrowband with identical feature sets as well
as it offers the opportunity for Greenfield situations to avoid
the costs of multiple layer implementations.

IHS considers those operating the mature TETRA, P25
and TETRAPOL networks to be early adopters of new
communication technologies; but those currently migrating
to newer technologies such as DMR may not consider a second
transition to LTE quickly since broadband services would not
be on their scope. However, there is of course an opportunity
for DMR users to migrate to LTE in the longer term once they
require broadband services.

Users operating on trunked analogue networks, however,
have a unique opportunity. Whereas users operating a digital
narrowband technology may still be waiting for a refresh
cycle, or a return on capital investment, those operating
trunked analogue networks may be considering next options.
Some end-users may consider it important to leapfrog digital
narrowband technology; and migrate directly from analogue
to LTE. [HS is already starting to note this trend.

With continued national network trials and rollouts as well
as successful use cases, LTE will become commercially viable
to the mass public safety market. The increased demand
from the public safety sector for better intelligence and
situational awareness means that LTE and predictive policing
will ultimately go hand-in-hand. Mobile broadband can help
emergency services by creating more efficient processes,
using live mobile video, situational aware dispatching and
remote diagnostics with all of this only possible with a diverse
ecosystem of contributors working together on an open
platform and communications standard approved by global
standards bodies such as the 3GPP.
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Ecosystem development

As with a single vendor narrowband system, a private LTE system can also be procured
from a single vendor and can involve very little complexity given the benefits involved
with having an open standard platform and implementation strategy focused around a
more flexible and contained ecosystem. However, as the network used for private public
safety communications is typically owned by the public safety organizations themselves,
or by government-owned arrangements, ecosystem development can become more
complex. As such, there are a multitude of procurement channels that need to be assessed
before a private LTE system is put in place, as well as a much wider ecosystem stakeholder
group involved with the opportunities presented by using LTE. One consideration in the
procurement of a private LTE system is the ownership of the system, and therefore which
procurement channel is best placed for the situation.

There are a number of ecosystem opportunities in the development of private LTE but
two different layers that must be taken into account when considering the potential for
the ecosystem stand out: the service & operation layer and the LTE network layer. The
operation of the mission-critical services are almost independent of the LTE-based network
operation, and all services, systems and LTE radios communicate via the IP interfaces and
the backhaul LTE network.

The operation of the service layer is typically set up, run and managed by either the
network operator in conjunction with the public safety organization; this creates a
number of opportunities for system design and managed services. If government-led, the
management of these systems and the applications and terminals will also be the onus
of the government organization. This layer can primarily be implemented as application
services within the public safety organizations control room systems, and can run across
LTE connectivity services - it is in this instance that applications suppliers can provide
innovative solutions to connect the control room to the end user devices. This allows
the network set-up, planning and installation of services and public safety systems to be
completed almost independently of the private LTE backhaul network. IHS suggest that
having a supplier that fully understands such complexities or at least a partnership program
in place is paramount to ensuring successful large scale project roll outs and another reason
why IHS believe that ecosystem development is important.

IHS has determined that, as a result, there are a number of supply chain variations in the
private mission-critical LTE ecosystem as noted previously. However, in the case of an
operator-led network, mobile network operators (MNOs), infrastructure vendors or system
integrators could also own parts of the network. Added to this there now exist additional
layers of value being added such as those where an LTE system vendor may concentrate
on the network, with device suppliers ensuring a device that is ready to maximize the
opportunities in applications such as video as well as independent software vendors
developing the next generation of mission-critical applications. Ultimately, the ecosystem
could become extremely complex and will require an important and significant level of
cooperation to ensure an end to end solution for the public safety end user.
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Actual deployment status and progress in select regions

Asia Pacific

South Korea has already dedicated frequencies in the 700MHz channels, and there are
trials in South Korea and Hong Kong for the 700MHz frequencies. Australia, however, has
designated channels in the 800MHz frequency bands, along with Singapore; and Hong
Kong is operating trials in the 400MHz and 700MHz channels. China has commercial
projects for public safety in the 1.4GHz and 1.8GHz channels.

North America

In the United States, the roll-out of broadband data over LTE is currently positioned
as an overlay system to existing LMR voice systems with separate funding allocated to
both agencies. As part of the Middle Class Tax Relief and Job Creation of February 2012,
the allocation of the 700 MHz D-Block spectrum for a nationwide public safety network
was granted. IHS further notes that, in gaining the D Block spectrum, 11 of the largest
metropolitan areas were to forfeit by 2023 their spectrum, known as T-Band, which
currently supports mission-critical voice. There are heavy costs (estimated as billions of
dollars) in moving from the T-Band spectrum; IHS understands that currently some major
areas, such as Chicago, New York, Boston, and Philadelphia, have yet to create plans to
do so. Three years ago, Industry Canada reserved 20 MHz of the 700 MHz band for the
development of a Public Safety Broadband Network. The first 10 MHz was allocated in
February 2012. Canada has also indicated that an additional 10 MHz of broadband spectrum
would be allocated to public safety communications along with funding in 2016-2017.

Latin America

Some countries are leading the way in assigning spectrum and carrying out trials using
the data applications available with a broadband network. An example is Brazil, with the
Sao Paulo Military Police, which is using video and data at its police centers on 700MHz
LTE. For the 2014 World Cup, a two-year trial of the Brazil’s public safety LTE broadband
network was needed, as well as enhancements to its P25 network. IHS projects there will
be continued investment in both networks in place for the 2016 Olympics. In Chile, the
government reserved 700 MHz spectrum for public safety following studies that measure
digital TV broadcasting in the adjacent band. The frequencies allocated are 703-713 and
758-768 MHz bands for total or partial use by the public safety sector.

Europe

In Europe, the World Radio Communication Conference 2015, held in Geneva, identified
spectrum within the 694-894 MHz range for public safety and disaster related mobile
broadband communications. Many organizations within Europe have been waiting for this
decision for some time, and the identification of this spectrum for public safety use offers
a realistic prospect of an expanded LTE ecosystem in Europe. However, it does require
individual European countries to approach the topic of public safety spectrum. IHS remains
optimistic in regard to the cellular future of public safety and believes the industry will
ensure this ecosystem is developed. The ECC report 199 identifies a need for a minimum
of 2 x 10 MHz of spectrum below 1 GHZ for PPDR broadband in Europe, not including
requirements for voice communication, Direct Mode Operation (DMO), Air-Ground-Air
(AGA), or ad hoc networks. France also has ongoing trials in the 400MHz frequency bands.
In July 2015, France chose to exercise its right under European law to allocate a 2 x 5 MHz
and a 2 x 3 MHz block in 700 MHz for use by the PPDR sector. The decision for the 698 -
703/753 - 758 MHz and 733 - 736/788 - 791 MHz allocations was incorporated into the
legal corpus but will be enacted in July 2019. The UK as part of its ESMCP project is also in
the process of adopting LTE.
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Middle East

Currently, there are several trials in the Middle East, particularly in the public safety sector.
In 2012, the United Arab Emirates (in both Abu Dhabi and Dubai) announced its intention
to allocate the 700 MHz band for mobile broadband services. Qatar has already built its
own public safety LTE network with commercial LTE equipment in the 800 MHz band,
while maintaining its existing TETRA network for critical communications. There is no
suggestion yet of a unified spectrum allocation for countries in the Middle East, although
so far trials indicate that a sub-1GHZ channel set will be used.

Africa

There has been little development in the allocation of broadband spectrum in Africa.
However, a few trials have been conducted in some countries and Kenya has rolled out a
high-end public safety network as part of its wider safe cities upgrade. Africa continues
to be a development market for LTE. With limited existing infrastructure in parts, it is
much easier to move straight to an LTE model, especially if a project such as a safe city is
in development. IHS is also aware of a number of other projects in Kenya, Nigeria, South
Africa, Ghana and Ethiopia, although there is some debate over which frequencies will be
used if moved to commercially operational networks.

Regional progress of LTE

Asia Pacific

FirstNet - initial deployment
phase complete. An example is
the completion of 77/78
proposed sites for LA-RICS,
with a five year extension
secured to complete rollout.

Inhibitors to further
development may prove to be
a concern, such as legislation
and public safety co-operative
partnerships. The finalisation
of FirstNet will contribute to
the LTE ecosystem.

United Kingdom, Finland and
France all have unique
roadmaps to the deployment of
public safety LTE. While currently
not private networks, each will
contribute to the expansion of
the LTE ecosystem.

Middle East - construction
of two major private LTE
networks already underway
for public safety use.

IHS forecasts further
developments during 2016.

SafeNet - South Korea -
dedicated public-safety LTE
network to be deployed by 2017.

China - deployment of two

major private LTE networks for
the Shanghai police and for the
Nanjing LTE Municipal Network.

Source: IHS
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Industry associations involved with mission-critical

broadband communications

Inevitably, the expansion of the LTE ecosystem will not be possible without the influence,
the expertise, the open framework and the political capital of industry alliances. Industry
associations (the eLTE Alliance and the TCCA CCBG-TETRA and Critical Communications
Association; Critical Communications Broadband Group) are pivotal to the transition from
narrowband data to broadband, and will ultimately help the industry establish best-practice
protocols and combat interoperability concerns as the ecosystem widens. Partnerships will
be essential moving forward as there are approximately 80 member companies in the eLTE
Alliance, each providing unique solutions.

TCCA CCBG

The TCCA CCBG drives the development and adoption of common global mobile broadband
standards and solutions for users who operate in a mission critical or business critical
environment. The CCBG also works with the TCCA’s Spectrum Group and PSC-Europe to
lobby for appropriate harmonised spectrum in which to deploy critical broadband services
and applications.

The aim of the CCBG is to enable all mission critical and business critical users to access their
information systems, intranet and internet at broadband speeds using their professional
mobile devices wherever they are and whenever they have the need. This broadband
capability should meet the specific needs of the user in the same way that critical voice and
narrowband data services are currently delivered by technologies such as TETRA, Tetrapol,
P25 and others.

eLTE Industry Alliance

The goal of the eLTE Alliance is to develop and promote LTE solutions for enterprises
(eLTE), relying on joint-member innovation. The alliance is promoting a 3GPP standard
based LTE voice trunking and broadband data solution for the mission critical sector, with
the aim of enhancing end customer experience of the mission-critical features like voice
trunking or end to end encryption.

Conclusion

The demand for broadband capability on mission critical systems and in particular for
public safety and PPDR agencies is ever increasing with the ability to provide an end to
end solution key to a successful migration. As well demand, work to standardize a global
standard through the 3GPP and the formation of industry alliances such as the TCCA
CCGB and eLTE Industry Alliance is pivotal as more public safety end users look towards a
broadband future.

Harmonization of frequencies and spectrum allocation are also critical in ensuring end
users have the most effective capability to ensure interoperability as the ability to utilize
the latest applications such as video based technology in a cost effective and value driven
environment. Spectrum has already been assigned in some key nations including in the
United States, China, and the Middle East and in parts of Europe - IHS expects further
announcements during 2016 and 2017 that will allow an even faster migration to private
LTE for public safety users. IHS also believe that the demand for private LTE systems with
the choice of options of a number of different adoption models will allow public safety
users to migrate or invest in greenfield sites in a way that is most appropriate for that
particular agency. Market indications from IHS research indicate that the market will more
than double in the next three years and grow exponentially from 2019 - now is the time to
be planning and investing in a public safety broadband future.

To support such acceleration in mission-critical broadband demand, there will also need
to be a strong collaborative ecosystem of vendors across multiples tiers offering network,
device and application services. This creates many opportunities for the vendor community
to come together and deliver best practice operational solutions but more importantly
ensures that public safety end users have the right applications (broadband capability), in
the right place at the right time!
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