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SUMMARY 

TCS shares the concerns of NENA and others in the public safety arena that so called 

"outbound-only" interconnected VoIP services have crossed over the threshold of popular 

acceptance sufficient to warrant the introduction and support of 9-1-1 calling capabilities. 

Financial, technical, and administrative conditions that may have argued in favor of their 

exception in the past, have all been resolved or overcome, with new services, or through the 

VoIP Service Providers'{VSP) own efforts. In addition, cost-effective commercial opportunities 

and technologies make it possible for two-way and outgoing only VSPs to provide public safety 

with both a workable location for call routing, and a call-back number. The CSRIC is actively 

investigating these issues for the Commission. In tackling the challenge of indoor emergency 

call location, TCS suggests that the CSRIC also investigate the potential value of hybrid 

technologies and a provider populated Wi-Fi location database. 

The consistent theme in this Notice and echoed TCS' s comment is that innovation and 

entrepreneurship are driving both the questions and the answers in this arena. Willing vendors, 

their unique strategies, and their intellectual property are key to the next generation of 911 public 

safety solutions. However, with innovation comes risk, not just of marketplace failure but of 

falling victim to patent assertion entities using Commission mandates as a wedge between new 

market entrants and their customers. TCS believes that, fortunately, there are existing tools at 

the Commission's disposal and policies the Commission can easily enact to preserve the dream 

of next generation 911 services. 
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) 
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Service Providers 

COMMENTS OF TELECOMMUNICATION SYSTEMS, INC. 

TeleCommunication Systems, Inc. ("TCS") hereby submits its comments in response to 

the Notice of Proposed Rulemaking, Third Report and Order, and Second Further Notice of 

Proposed Rulemaking ("Notice") released by the Federal Communications Commission 

("Commission" or "FCC") in the above-referenced proceedings. 1 In these proceedings, the 

Commission makes important decisions regarding Enhanced 9-1-1 (E9-1-1) wireless caller 

location accuracy and E9-1-1 location accuracy testing, and goes on to ask for comments 

regarding the application of 9-1-1 rules to "outbound only" Voice over Internet Protocol (VoIP) 

services; automatic location information (ALI) to all VoIP 9-1-1 calls; and location accuracy 

rules to broadband-based voice services, among other issues. 

INotice of Proposed Rulemaking, Third Report and Order, and Second Further Notice of Proposed Rulemaking, In the Mauer of 
Amending the Definition of Interconnected VoIP Service in Section 9.3 of the Commission's Rules, GN Docket No. 11-117, 
Wireless E91 1 Location Accuracy Requirements, PS Docket No. 07-114, and E911 Requirementsfor IP-Enabled Service 
Providers, we Docket No. 05-196 Gointly released July 13,2011) ("Notice"). 
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The Commission has previously received timely comments regarding the positive 

benefits derived from competition in the provision of E9-1-1 services.2 TCS' experience and 

expertise in E9-1-1, particularly with regard to location information, dates from the earliest days 

of the wireless industry. Since deploying the first U. S. wireless E9-1-1 solution in 1997, TCS 

has been leading the way in public safety solutions for wireless E9-1-1, Next Generation 9-1-1 

(NG9-1-1), and EI-I-2.3 TCS is also pioneering and improving the methods by which U.S. 

public safety answering points (PSAPs) can receive a wireless or VolP subscriber's location 

during calls for emergency assistance.4 Today, TCS supports approximately 50 percent of all 

U.S. wireless E9-1-1 calls. Its award-winning wireless and VolP E9-1-1 products, together with 

wireline E9-1-1 solutions, serve more than 140 million wireless and IP-enabled devices. As the 

owner of the nation's only non-carrier, TL 9000-certified wireless and VolP E9-1-1 Network 

Operations Center (NOC), TCS provides highly reliable E9-1-1 solutions that ensure a 

subscriber's emergency call routes to the appropriate PSAP and automatically determine the 

caller's location. 

The Commission's revised wireless accuracy standards have yet to be implemented by 

the industry; therefore, conclusions regarding their impact on existing services and 

implementation of the standards to newer technologies are theoretical. However, in a spirit of 

industry cooperation and recognizing that further collaboration is called for, TCS offers the 

following general comments in response to specific questions (paraphrased below in bold text 

cited by the paragraph number from the Notice) posed by the Commission. 

2 Comment Sought On Competitive Provision 0/911 Service Presented By Consolidated Arbitration Proceedings, consolidated 
proceedings, we Docket No. 08-33 and 08-185 (released June 4, 2009). 

3 "1-1-2" is the universal emergency number used in the European Union. 

4 It should be noted that, using current processes and technologies, VolP subscribers' locations are derived from information 
voluntarily provided by the subscribers. 
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I. CONSUMERS EXPECT "TELEPHONE-LIKE" SERVICES TO HAVE 
EMERGENCY CAP ABILITIES 

Commission Question: Paragraph 48. Outbound-Only Interconnected VoIP Service. In 
light of increased consumer access to and use of outbound-only interconnected VoIP 
services, we seek comment on whether to extend our 911 obligations to outbound-only 
interconnected VoIP service providers to further the achievement of long-established 
regulatory goals to promote the safety of life and property.133 We invite comment 
regarding consumers' expectations for being able to contact emergency personnel when 
using outbound-only interconnected VoIP services. 

TCS Response: 

Consumers have long demonstrated that they take advantage of bargains and seek low-cost 

alternatives in the marketplace. Vendors and VoIP providers that "look like" landline 

replacements have penetrated the marketplace on exactly this premise, marketing themselves as 

"phone" service - only cheaper. Sometimes the product is an "outbound" only service; sometimes 

an "inbound" only service. The offerings may be from the same or different vendors. Consumers 

respond and will "mix and match" services to create two-way calling scenarios, all in the pursuit of 

a lower monthly bill. Unfortunately, it is often only in the fine print and post-purchase that 

limitations are recognized, one being the lack of 9-1-1 service and/or location identification, or 

even automatic number identification (ANI). Do such vendors have grounds for legitimate 

expectation that their services are not a "replacement" for traditional phone service? These new 

services are truly innovative, and they are mass market. They can be purchased online, via 

telephone, and in retail outlets. In short, they are mainstream services that we feel pass the 

reasonable customer test of being a standard telephony service. As a result, they should not be 

exempt from the National Emergency Number Association (NENA) recommendation that, 

"Without stifling innovation, service providers should be on notice that it is generally expected that 

where there is a reasonable customer expectation, 9-1-1 access and call routing capability will be 
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integrated into new service offerings as services become available to the public, not after going to 

market."s 

The inclusion of one-way voice services which have the ability to make calls to the public 

switched telephone network (PSlN) but are unable to make calls into the 9-1-1 ecosystem is in 

some ways analogous to the discussions in the 1990s surrounding support of 9-1-1 capability for 

wireless phones. In those days, it was not possible to complete a wireless call to the 9-1-1 centers, 

or to automatically deliver location and callback information. As the company that pioneered a 

solution to this wireless 9-1-1 dilemma, TCS has great faith in the ingenuity of the 

telecommunications industry and believes that the challenges associated with one-way outbound 

VoIP providers can be solved. 

Certain VoIP-oriented services were intended initially as toll replacement, but have 

increasingly positioned themselves as local PSTN outbound services. It is this position in the 

marketplace which will cause the most harm to consumers who cut costs without understanding the 

possible impact to their ability to contact 9-1-1. The Commission should be skeptical of 

exceptions to the general notion that PSlN calling capabilities should come without 9-1-1 access. 

II. OUTBOUND-ONLY VOIP SERVICE PROVIDERS CAN PROVIDE FULLY 
FUNCTIONAL 911 CALLING SERVICES 

Commission Question: Paragraph 52. We ... seek comment on the ability of an outbound
only interconnected VoIP service provider to support callback capability. Does the fact that 
outbound-only interconnected VoIP service providers have already implemented callback 
mechanisms for non-emergency purposes mean that it would be feasible for an outbound
only interconnected VoIP service provider to support callback capability for emergency 
purposes as well? 

TCS Response: 

S NENA Next Generation Partner Program, NG9-1-1 Transition Policy Brief, Number 5 - "Addressing Gaps in the Automatic 
Location of9-1-1 Calls for Current and Emerging Devices and Services," at P 3. http://www.nena.org/sitesldefaultlfilesl 
NG9-1-1 TransitionPolicyConsiderations-AutomaticLocationFINAL.pdf 
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If an outbound-only interconnected VoIP service provider (VSP) has already initiated a 

callback mechanism, also referred to as an "online number,,,6 for non-emergency purposes to 

support callback capability from a PSTN phone, the VSP should have no significant cost or 

technical barrier to allowing the 9-1-1 call-taker to reconnect with the 9-1-1 caller if a call is 

inadvertently dropped. Current "state-of-the-art" 9-1-1 services based on NENA i2 and i3 

specifications support routing and delivery of 9-1-1 calls to PSAPs in a fixed, nomadic, or wireless 

scenario. Outbound-only interconnected VSPs have the ability to deliver the callback number 

inside the signaling packets or to associate a callback number (e.g., a direct inward dialing [DID] 

number) to the call-taker from a separate pool of dialable numbers that can then be used to reach 

the caller if the call is dropped or accidently disconnected. However, not all outbound-only 

interconnected VoIP providers offer this service, and in some instances the user is required to 

register with a separate Session Initiation Protocol (SIP) registrar that can assign the user agent 

(UA) a callback number. In summary, in TCS' experience, VSPs could comply and support a 

callback number for 9-1-1 purposes. 

Commission Question: (Paragraph 52 cont) If the Commission were to extend existing 911 
requirements to outbound-only interconnected VoIP service providers, what would be an 
appropriate time frame for doing so? 

TCS Response: 

The Commission may find it instructive to review the timeline established for 

interconnected VoIP providers to implement E9-1-1. TCS recalls that it took approximately 18 

months, if not less, to provide nationwide interconnect VoIP E9-1-1; this seems more than 

reasonable for this issue as well. 

6 As described by Skype, "With an Online Number, people can call you from a land line or mobile and you can pick up the call in 
Skype." https:/Isupport.skype.comlen-usifaglF A331/What-is-an-Online-Number:;sessionid=342DF3DE5D7227859 
FECCC7967 J 2FD05 
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III. REGISTERED LOCATION AND CALL BACK STRATEGIES FOR OUTBOUND 
VSPS ARE COST EFFECTIVE 

Commission Question: Paragraph 53 .... Has the development since 2005 of mechanisms to 
support VoIP 911 and the provision of registered location information led to efficiencies 
that could reduce the cost for outbound-only interconnected VoIP service providers (VSPs) 
to come into compliance? 

TCS Response: 

By FCC mandate,7 VSPs must establish E9-1-1 servlce before activation. Due to 

technical limitations, however, some VSPs use cumbersome legacy provisioning processes and 

E9-1-1 call routing infrastructures. This in tum demands that they perform address validation 

against the local public safety address database, the Master Street Address Guide (MSAG). This 

process adds significant time to activation and can compel subscribers to cancel service requests. 

Ultimately, legacy processes and infrastructure continue to burden the system. 

However, a NENA standards-compliant i2 9-1-1 platform enables VSPs such as carriers, 

cable multiple system operators (MSOs), and aggregators to provide reliable location-based 

emergency services to their subscribers. Such services provide consistent call-routing and assure 

the identity and location of the subscriber. The result: prompt and accurate emergency call 

routing to the PSAP appropriate for the caller's location, whether it's a provisioned address, a 

Wi-Fi/WiMAX hotspot, a telematics-equipped automobile, or a GPS-enabled satellite phone. 

Such platforms give VSPs the ability to automate most of the exhaustive data provisioning 

activity while ensuring the data's accuracy and integrity. They also give VSPs access to real-

time provisioning and validation of subscriber and address information. A rich web-based 

interface ensures data transparency and enables real-time data management. I2-based platforms 

also provide a common call control interface for static, nomadic, and mobile routing capabilities. 

7 First and Report and Order and Notice of Proposed Rulemaking, we Docket No. 04-36, In the Matter of IP-Enabled Services, 
we Docket No. 05-196, E911 Requirementsfor IP-Enabled Service Providers (released June 3,2005). 
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This common call control architecture is the preferred method to determine routing of E9-1-1 

calls for any service provider, as it does not impose the technical limitations associated with 

legacy systems and processes, and reduces the amount of network configuration needed by the 

network provider. 

Accurate and unambiguous addresses or locations for any subscriber - whether VoIP, 

wireless, or landline - are essential to E9-1-1 systems. Currently, as noted above, PSAPs 

validate caller location with the local MSAG. Solutions that enable real-time validation of 

service addresses meet the 9-1-1 requirements for VSPs, cable MSOs, incumbent local exchange 

carriers (ILECs), competitive local exchange carriers (CLECs), and any other provider offering 

nomadic or fixed-line voice service. They also offer a simple and cost-effective way for voice 

service providers to attain, match, and validate caller location data for VoIP and digital phone 

subscribers. This efficient process of matching the subscriber's location (service address) to the 

MSAG assures VSPs that validated E9-1-1 MSAG data will be provided to the PSAP. In 

summary, 9-1-1 solutions based on NENA i2 specifications have provided holistic, cost-effective 

options to VSPs. 

TCS Response: 

Assuming compliance, outbound-only interconnected VSPs would be required to send 9-

1-1 calls to PSAPs with a temporary E.164 number, which enables the PSAP to contact the 

caller. The costs involved would consist primarily of software upgrades to the switching 

platforms involved in passing through the 9-1-1 signaling; however, it is TCS' experience as a 

VoIP Positioning Center (VPC) provider that most such platforms can already handle assigning a 

temporary E.164 number. Also, increased demand should increase scale, which drives costs 

down. Therefore, the costs are arguably manageable and equitable across all providers. 
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IV. AUTO LOCATION FOR VSP CALLERS IS TECHNICALLY FEASIBLE AND 
SHOULD BE INVESTIGATED EFFECTIVE 

Commission Question: Paragraph 70. ... At the same time, given the lack of presently 
available solutions, we are not proposing to adopt specific ALI requirements for 
interconnected VoIP services at this time, but instead seek comment on a potential 
framework for developing solutions that would enable us to consider implementing ALI for 
interconnected VoIP service at a later date. 

B) Silouid tile Commission require interconnected VoIP service providers to automatically 
identify tile geograpllic location of a customer wit/lout tile customer's active cooperation? 

TCS Response: 

Location technology continues to advance and grow. Location players such as 

TCS/Qualcomm, TruePosition, and Polaris Wireless, to name just three, have introduced 

innovative hybrid solutions. In the meantime, Wi-Fi is growing in throughput speed and 

distance. With new and more powerful satellites, Global Position System (GPS) is becoming 

more accurate and propagating further, creating the potential for indoor GPS services. Having 

noted all this, location technologies are not perfect. 

VoIP is now a standard voice technology. Through Wi-Fi, Mi-Fi, and wireless 

broadband, VoIP will move from fixed to nomadic and ultimately to a truly mobile service. The 

VSP knows when a 9-1-1 call is made; however, the "location" is only known to the IP or 

broadband carrier who may be, and often is, separate and distinct from the VSP. The framework 

discussion should be about how, and under what commercially based circumstances, the 

broadband carrier should provide the VSP with location information. The time is ripe for the 

Commission to consider an industry collaboration to investigate this question so that VoIP, in all 

its forms, will be location-enabled for public safety. 

Among the first issues to be discussed should be what is meant by the term "geographic 

location." Latitude/longitude and civic addresses are both "locations," and, as noted above, the 

receiving PSAP would need to be able to accommodate the provided format for an automated 
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system to be useful. Systems that can map Wi-Fi hotspots to civiclMSAG addresses exist today. 

When Wi-Fi endpoints connect to these hotspots, an identifier for the hotspot can be provided in 

the signaling at the time of the 9-1-1 call, thus resolving the location acquisition of the caller to 

the Wi-Fi hotspot. 

V. LOCATION ACCURACY FOR VSPS REQUIRES MORE STUDY 

Commission Question: Paragraph 74. We seek comment on the potential benefits of 
extending location accuracy requirements to interconnected VoIP services. 

TCS Response: 

Any collaborative industry discussion regarding the provision of VoIP emergency caller 

location information should include a discussion of the relative merits of the location accuracy 

capabilities of the various competiting technologies. However, it is premature to establish a firm 

Commission-sanctioned location "accuracy" regime. Commercial conditions and the 

marketplace will motivate vendors to increase accuracy. 

Additionally, TCS would like to take this opportunity to outline for the Commission a 

logical framework of location accuracy considerations. In TCS' view, there are three levels of 

accuracy pertinent to the use of location for emergency services: routing scale, locality scale, and 

specific proximity scale. Routing scale accuracy is the coarsest and is used by 

telecommunications systems to determine to which jurisdiction or PSAP a call should be routed. 

In macro-wireless networks, the cell site location is often used for this purpose and compared to 

the boundaries of a given jurisdiction or PSAP. The level of accuracy required for implementing 

a successful routing algorithm can generally be characterized as large scale. 

Locality scale is required to direct first responders to a specific locality, most typically a 

street address for a residence or other building. VSPs compare customer address information 
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with MSAG databases and ultimately use the validated information to supply first responders 

with a "dispatch" address. However, while locality scale can direct a first responder to the front 

door of an apartment building or business, it may not be sufficient to achieve specific proximity 

scale, such as the floor in a business building, the apartment in a complex, or a particular office 

on a college campus. 

TCS observes that FCC rules regarding location accuracy can be constructed to explicitly 

facilitate one or more of these scales, but promulgating a regulation for a scale "in between" the 

usefulness of locality scale and specific proximity scale simply incurs cost for the industry 

without an effective benefit. For example, a routing scale location accuracy requirement being 

promulgated for one-way outbound VoIP calls might solve a class of routing problems in a very 

economical way, while a specific proximity scale rule could be cost prohibitive. 

TCS believes that the different classes of telecommunications services are at different 

points of maturity with regard to location technology. TCS further believes that, at minimum, a 

routing scale location accuracy requirement is needed and in the best public interest for all types 

of communication that currently terminate at a PSAP or will do so in the future. For example, if 

a one-way VoIP voice service can dial a PSAP, it should be accompanied by routing scale 

location information. Short Message Service (SMS) or Real Time Text (RTT) ought to be 

accompanied by routing scale location data, at a minimum, to serve the public interest. Without 

it, sensible routing cannot take place. 

The yield of routing scale information is more important than locality scale information, 

which in turn has a higher priority than specific proximity scale. It would be reasonable to set 

multi-yield requirements at each scale for individual telecommunications services. For example, 

a 99 percent routing scale requirement could be set for indoor wireless location accuracy, but a 
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lower yield, say 40 percent, could be set for locality scale for indoor wireless locations. These 

numbers are examples for illustrative purposes only. 

VI. LEVERAGING COMMERCIAL SERVICES FOR PUBLIC SAFETY MAKES 
SENSE 

Commission Question: Paragraph 79. ... We seek comment on whether we should 
encourage mobile service providers to enable the use of commercial location-based services 
for emergency purposes. In addition, the CSRIC8 should be directed to explore and make 
recommendations on methodologies for leveraging commercial location-based services for 
911 location determination. 

TCS Response: 

The use of commercial Location-Based Services (LBS) for emergency services can be 

inhibited by regulatory and funding conditions. When a federal, state, or local jurisdiction 

creates a mechanism to recover costs associated with equipment deployed in support of 

emergency services, the mechanism can incent the operator to deploy segregated or dedicated 

infrastructure. The funding flaw occurs when cost recovery is tied to specific equipment, placing 

the operator in the position of either forfeiting cost recovery dollars associated with emergency 

services supported by commercial equipment or deploying redundant infrastructure. TCS 

recommends that the Commission engage the Communications Security, Reliability and 

Interoperability Council (CSRIC) to investigate this issue in order to create fair and progressive 

funding and cost apportionment mechanisms for consistent and cost-effective public safety LBS. 

A second consideration in the use of commercial LBS for emergency purposes deals with 

the inherent scalability of commercial services as opposed to public safety services. Commercial 

service products are several orders of magnitude higher in transaction scale and capacity than 

those dedicated to emergency services. For example, 1.2 trillion SMS messages were sent in the 

u.S. last year, but far less than 1 percent of these messages would ever conceivably be sent to a 

8Communications Security, Reliability, and Interoperability Council III, as chartered by the Commission. 
http://www.fcc.gov/encyclopedialcommunications-security-reliability-and-interoperability-council-iii 
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PSAP. However, with SMS systems being provisioned and scaled to handle Valentine's Day 

and New Year's Eve "bursty" traffic loads, they are inherently well-suited for dealing with 

bursty 9-1-1 traffic loads that would be created in a large-scale emergency. The same general 

traffic engineering principle applies to other classes of telecommunications equipment, including 

adjunct platforms like those supporting commercial LBS. 

VII. LOCATION ACCURACY FOR INDOOR EMERGENCY CALL REQUIRES 
MORE STUDY 

Commission Question: Paragraph 86. ... We consider indoor location accuracy to be a 
significant public safety concern that requires development of indoor technical solutions 
and testing methodologies to verify the effectiveness of such solutions. 

TCS Response: 

With regard to the topic of indoor location testing, TCS acknowledges that, as of the date 

of these comments, CSRIC Working Group 3 - E9-1-1 Location Accuracy - has just begun its 

comprehensive review of this topic. TCS believes it is important to both access the potential 

accuracy of location technologies when finding indoor callers and determine how frequently 

calls from indoor locations are made; the CSRIC Working Group should investigate both areas 

and potentially recommend metrics and measurements to be gathered with regard to them. A fair 

amount of indoor location testing has been conducted using a variety of technologies. Hybrid 

location technologies - those combining network-based and GPS-based triangulation techniques 

- have received the greatest amount of attention, but hybrid methods which incorporate Wi-Fi 

location techniques should also be considered because Wi -Fi presence correlates well with 

indoor telephony usage. 

It should be noted that it is not currently possible to automatically determine whether an 

E9-1-1 call is made from an indoor or outdoor location. Thus, the magnitude of any potential 

indoor location accuracy problem is hard to estimate. Today the actual number of E9-1-1 calls 
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made by indoor callers can only be determined by the PSAP, either by recording the information 

during each call or through post-mortem callback of a statistically significant numbers of calls. 

This process would be burdensome; the alternative is to perform survey-based studies of a 

traditional nature which could be executed by any party, including the PSAP, wireless operator, 

or the Commission itself, across appropriate representational areas of the country. Another 

option would be to attempt to infer whether a call is made from an indoor locale based on a 

combination of the location fix and the horizontal uncertainty delivered with the location of each 

call. A large horizontal uncertainty is an indication that the location technology had difficulty 

obtaining the needed signal strength from one or more triangulation assets - a situation that is 

typically associated with an indoor call, though there are other scenarios that would create 

challenges, such as urban canyons or a limited number of triangulation sources, which happens 

when fewer satellites are visible or the call is placed in proximity to a limited number of towers. 

By gathering a large enough sample of actual E9-1-1 calls, indoor call percentages could be 

inferred. Perhaps more important, the information could be gathered frequently enough that 

analytics and trend analysis could reveal growing problems or challenges within the wireless 

network topology. 

TCS recommends the Commission identify an indoor location metric target that is 

compatible with current location technologies and suggest studies be conducted to determine the 

indoor scenarios that fall within and outside this metric. Similarly, data should be collected to 

attempt to ascertain the actual number of indoor E9-1-1 calls. 

VIII. CSRIC SHOULD STUDY WI-FI POSITIONING FOR EMERGENCY SERVICES 
PURPOSES 

Commission Question: Paragraph 90 .... Despite the fact that Wi-Fi positioning is not 
currently being used for emergency calls, the CSRIC Report states that the use of Wi-Fi 
positioning for emergency purposes warrants more detailed study.206 
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TCS Response: 

TCS agrees that further study by CSRIC of the application of Wi-Fi positioning 

technology for emergency purposes is warranted. F or example, TCS' experience is that the 

registration of Wi-Fi Media Access Control (MAC) addresses could be made available within a 

new database system such as a Wi-Fi Positioning Center (WFPC), where the WFPC is analogous 

to the VoIP Positioning Center (VPC). The primary difference between existing public sourcing

based services, such as Skyhook,9 and user-provisioned databases is that the WFPC would be 

provisioned (directly or indirectly) by the entity deploying the Wi-Fi node. 

Despite Wi-Fi bands being unlicensed, many commercial organizations use Wi-Fi for 

commercial services or coverage zones. Those who commercially benefit from deployment of 

Wi-Fi have at least some obligation to assist public safety with Wi-Fi mapping. 

Under the paradigm that a location requirement will encourage technology and service 

development (in addition to aiding public safety), a voluntary goal could be set for database 

population. The CSRIC should fully develop such a proposal. 

TCS further believes that certain classes of Wi-Fi devices could support E9-1-1 location 

reporting much sooner. Wi-Fi devices that are "tethered" and deployed at distinct addresses, 

such as Wi-Fi-enabled set top boxes, would fall into this category. Likewise, Wi-Fi devices that 

are "wirelessly tethered" to underlying wireless broadband networks should support location 

reporting consistent with Phase II requirements, and many do. For example, a commercial 

carrier deploying a WiMAX or long-term evolution (LTE) network where Wi-Fi devices are 

backhauled using the wide band data network should have Phase II reporting requirements for the 

9 http://www.skyhookwireless.com 
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Wi-Fi device itself. For both of these classes of devices, the underlying wireless or fixed 

broadband carrier could also provision the devices within a future WFPC. 

Commission Question: Paragraph 93. Discussion. We would not expect Wi-Fi positioning 
to serve as a replacement for other location technologies such as A-GPS or triangulation
based techniques, but could it complement these technologies, particularly in indoor or 
urban canyon settings where alternative location technologies such as A-GPS may not work 
reliably? Given the potential public safety benefits of using Wi-Fi positioning to locate 
emergency callers, we seek comment on whether, and if so, how, the Commission could 
encourage the use of location information that has been derived using Wi-Fi positioning for 
911 purposes. 

TCS Response: 

It is clear that there is no "one technology suits all" scenarIO; rather, technology is 

advancing at such a rapid rate that transitional multi-technology solutions, especially where there 

are commercial incentives, are to be encouraged, not limited. As noted in an earlier comment, 

assisted global positioning system (A-GPS) solutions seem to be getting more accurate at the 

same time that Wi-Fi solutions are working across larger and larger distances (meaning that 

knowing someone is "near" a Wi-Fi hotspot no longer guarantees a range of 30 feet from the 

physical location of the hotspot). TCS does not advocate Wi-Fi location as a primary and 

replacement technology for existing technologies such as VPC or A-GPS. Rather, Wi-Fi 

location technology has demonstrated that it can serve as a useful augmentation of existing 

techniques. Such augmentation includes the potential for low-yield performance improvement of 

A-GPS, providing some Z-coordinate data in multistory buildings, and compensating in other 

scenarios where existing techniques fall short. Building on terminology introduced earlier in this 

response, a hybridized approach can be envisioned in which a Smartphone user on the 50th floor 

of an urban core high-rise who is making a 9-1-1 call on the macro-wireless network could: 1) 

utilize routing scale location information provided by cell-sector data at the time of call setup, 

and 2) provide locality scale location data delivered to the first responder via a "re-bid" process 
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using a Phase II technique (Advanced Forward Link Trilateration [AFLT], A-GPS, or Uplink 

Time Difference of Arrival [U-TDOA D. This scenario could be further enhanced by the 

Smartphone detecting a specific Wi-Fi node located on its current floor in the high-rise building, 

thus making use of multiple technologies to achieve the goals of public safety. Further, TCS 

recognizes hybridized approaches, including analytics involving multiple sources of location 

technology, as being the end state of location technology. To be technologically neutral, the 

CSRIC should investigate multiple technologies with overlapping use for E9-1-1 location 

requirements. 

Commission Question: (Paragraph 93 cont) How might location information derived from 
Wi-Fi positioning be conveyed to the PSAP, VoIP service provider, or broadband Internet 
access provider in both E9-1-1 and NG911 settings? 

TCS Response: 

As noted above, creation of a Wi-Fi node location database for the purposes of E9-1-1, in 

much the same way as was done for VPC technology, would be a logical first step. VPC 

solutions were created before the publication of NENA i2 specifications dealing with the VolP 

location issue, and NG9-1-1 i3 solutions were in the market several years prior to NENA's 

ratification of the i3 standard (e.g., the 2008 Vermont deployment by microDATA).lo It is 

unnecessary to await the absolute finalization of technical standards; rather, the CSRIC should 

investigate incentives to encourage acceleration of commercial solutions and standards. 

TCS believes that lessons learned from PSAP Phase II wireless location rollouts are 

important to bear in mind when reviewing questions regarding Wi-Fi location, indoor location, 

and other issues in the Notice. For example, the FCC could propose Wi-Fi or indoor location 

database population for certain parties only after a specific PSAP made a request for such 

10 Kenai Peninsula Borough Selects microDATAfor £9-/-/ Automatic Location Database System, October 22, 2007 
http://www.md-911.comlPRKenaiAKIO-22-07.htm 
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information to be available. Requiring a public or municipal area over a certain size - an airport, 

for example - to support Wi-Fi location to augment indoor location accuracy would only occur 

upon request of the serving PSAP and if the serving PSAP had appropriate equipment or services 

to make use of the information. 

Commission Question: Paragraph 94. We also seek comment on whether fixed broadband 
Internet access service providers could provision their network access devices to be capable 
of providing location information (civic or geospatial) to network hosts that attach to these 
network access devices. 

TCS Response: 

See the following comment. 

Commission Question: (Paragraph 94 cont) Further, we seek comment on the methods and 
technologies that would most effectively enable the provision of location information to 
network access devices. Because we recognize that it may be highly inefficient and 
burdensome for manufacturers of consumer equipment and software applications to make 
individual arrangements with every broadband provider to provide location information 
using network access devices, we seek comment on whether network access devices could 
provide location information using one or more recognized industry standards.211 

TCS Response: 

TCS suggests a comprehensive review and collaborative discussion of the information 

provided pursuant to the Internet Engineering Task Force (IETF) Request for Comments (RFC 

4776) to the proposed standard, "Dynamic Host Configuration Protocol (DHCPv4 and DHCPv6) 

Option for Civic Addresses Configuration Information. ,,11 This proposed standard details an 

accepted way for network access devices to provide location information to consumer equipment 

and software applications. 

IX. FAILURE TO ENFORCE THE COMMISSION'S INTELLECTUAL PROPERTY 
RIGHTS POLICY WITH NEGATE MANY OF THE COMMISSION'S POSITIVE 
ACHIEVEMENTS IN THE PUBLIC SAFETY ARENA 

One of the consistent themes in this Notice is the need for and impact of innovation on 

II http://tools.ietf.orglhtml/rfc4776 
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public safety services. Where new wireless and IP technologies present public safety challenges, 

the inventiveness and creativity of entrepreneurs and established vendors can, and often does, 

yield novel and useful solutions. At times, for the public good, the Commission may be called 

upon as a "referee" to establish guidelines or standards, encourage order and consistency, or 

affect the will of Congress through mandates and regulations. All these actions create 

opportunities, and vendors eagerly seek to enter such new markets. However, like a moth to a 

flame, the Commission's actions also attract a new type of entrepreneur: the patent assertion 

entity (PAE):2 PAE can bring the Commission's well-intended efforts in this Notice to a 

complete standstill. 

Recently, the wireless industry has been plagued by PAE-initiated lawsuits that claim the 

mandatory provision of 9-1-1 services equals a prima facie case that claims the carrier has 

illegally infringed the PAE's patent(s). It is critical that the Commission act now to ensure that 

ongoing intellectual property rights (lPR) disputes generated by P AEs do not delay the 

deployment of the new 9-1-1 location accuracy and emergency notification solutions discussed 

in the Notice or otherwise discourage innovation in the field. 

Companies subject to the FCC's jurisdiction and others may own, control, or develop IPR 

such as patents, copyrights, trademarks, and trade secrets that are or could be directly relevant to 

compliance with or fulfillment of stated FCC policies, mandates, requirements, or standards. As 

early as 1961, the FCC announced that in support of its mandates under the Communications 

Act, in the development of "technical standards and regulations" it is important to give 

12 This term was coined by the Federal Trade Commission in The Evolving IP Marketplace: Aligning Patent Notice and 
Remedies with Competition. This report uses the term "patent assertion entity" rather than the more common "non-practicing 
entity" (NPE) to refer to firms whose business model primarily focuses on purchasing and asserting patents. Taken literally, the 
term NPE encompasses patent owners who primarily seek to develop and transfer technology, such as universities and 
semiconductor design houses. Patent assertion entities do not include this group. 
http://www.ftc.gov/osl2011103/11 0307patentreport.pdf 
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"consideration to the effect of patent rights" upon the process.13 The Commission has a long 

history with IPRs and has previously acknowledged its responsibilities and reasonable and non-

discriminatory IPR approaches; "We remain committed to the principle of reasonable and 

nondiscriminatory licensing of relevant patents and if a future problem is brought to our 

attention, we will consider it and take appropriate action." 14 In explaining its position as related 

to digital television (DTV), the Commission has noted, "In order for DTV to be successfully 

implemented, the patents on the technology would have to be licensed to other manufacturing 

companies on reasonable and nondiscriminatory terms .... We reiterate that adoption of this 

standard is premised on reasonable and nondiscriminatory licensing of relevant patents." I 5 

Federal law supports the Commission in development and enforcement of an IPR policy. 

For example, the National Technology Transfer and Advancement Act (NTTAA) of 1995, Public 

Law 104-113, directs all federal government agencies to use, wherever feasible, standards and 

conformity assessment solutions developed or adopted by voluntary consensus standards bodies 

in lieu of developing government-unique standards or regulations. The NIT AA also requires 

government agencies to participate in standards development processes, given that such 

involvement is in keeping with an agency's mission and budget priorities. The FCC has 

observed, "that this approach, [licenses offered on RAND terms]16, is likewise consistent with 

the terms of the National Technology Transfer and Advancement Act and Office of Management 

and Budget Circular A-119, 63 Fed. Reg. 8545 (February 18, 1998), Sections 4a and 6j, which 

recommend that federal agencies participate in and support the voluntary standards process and 

13 Revised Patent Procedures of the Federal Communications Commission, Public Notice, 3 F.C.C. 2d 26 (December 1961). 

14 In the Matter of Advanced Television Systems and Their Impact Upon the Existing Television Broadcast Service, Fourth Report 
and Order, MM Docket No. 87-268, FCC 96-493, ~ 55 (December 27, 1996) ("ATSC Fourth Report"). 

IS Id., at ~ 54. 

16 RAND stands for "reasonable and non-discriminatory" 
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that patents essential to a standard be licensed on terms that are reasonable and non-

discriminatory." 17 

TCS encourages the Commission, as related to this Notice, to develop an IPR policy so 

that: 1) the IPRs of FCC-regulated entities and third parties are protected; 2) FCC-regulated 

entities and third parties implementing FCC directives do not have their IPR licensing rights 

unreasonably inhibited by regulations, standards, or other FCC mandates; 3) compliance with 

stated FCC policies, mandates, standards, and/or requirements is not unduly or inappropriately 

burdened by the potential or actual existence of IPRs; 4) no current or future IPR holder may 

manipulate the FCC's statutory obligations so as to ensure an unjustified IPR benefit; and 5) the 

relationship ofIPR Policy to 28 USC 1498 (Section 1498)18 is clarified. 

With regard to this last point, TCS encourages the Commission to review closely the 

need for an enforceable IPR policy in this docket and to close the resulting patent litigation and 

financial quagmire that lack of an IPR policy creates. The FCC mandates that explicitly or 

implicitly require the use of unique IPR to ensure compliance 19 create an unfortunate arbitrage 

opportunity for litigation-minded IPR holders, historically dubbed "patent trolls,,,2o now referred 

to as P AEs, who use the FCC's rules to greenmail compliant carriers and their vendors into 

17 In the Matter of the Development of Operational. Technical and Spectrum Requirementsfor Meeting Federal. State and Local 
Public Safety Agency Communication Requirements Through the Year 2010. Memorandum Opinion and Order on 
Reconsideration in WT Docket No. 96-86, FCC 99-85, at Para. 21 (April 26, 1999). 

18 [i) http://www4.1aw.comell.edu/uscode/28/1498.html § 1498. Patent and copyright cases 
(a) Whenever an invention described in and covered by a patent of the United States is used or manufactured by or for the United 
States without license of the owner thereof or lawful right to use or manufacture the same, the owner's remedy shall be by action 
against the United States in the United States Court of Federal Claims for the recovery of his reasonable and entire compensation 
for such use and manufacture .... For the purposes of this section, the use or manufacture ofan invention described in and covered 
by a patent of the United States by a contractor, a subcontractor, or any person, firm, or corporation for the Government and with 
the authorization or consent of the Government, shall be construed as use or manufacture for the United States. 

19 The danger is that entities that are required to use certain IPR in order to comply with specific FCC mandates will then find 
themselves subject to patent holder infringement suits. 

20 http://en.wikipedia.orglwikilPatent troll 
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licensing agreements or face crippling litigation expenses.21 The direct effect of such litigation is 

delayed, modified, or non-compliance with FCC directives, but the chilling effect on future 

compliance and/or technological advancement is even more damaging to the industry and the 

public's safety. Money spent on baseless litigation cannot be spent on 9-1-1 innovation or public 

safety. 

Fortunately, Section 1498 closes this arbitrage opportunity by permitting the federal 

government to fairly license patents when a regulated company's performance under the relevant 

mandate is factually determined to be "by or for" the United States. Section 1498 is fair to all 

parties because it: 1) preserves the IPR holder's cause of action; 2) simplifies royalty 

negotiations; 3) dramatically lowers costs for all parties by using only one forum for the cause of 

action; and 4) removes the prohibitory chilling effect of surprise "submarine" lawsuits by 

limiting distracting litigation against otherwise compliant carriers and vendors. The Commission 

should issue definitive guidance that when a carrier or regulated entity is in compliance with the 

Commission's mandates and regulations, such actions are "by or for" the benefit of the United 

States and any infringement action would be subject to Section 1498. 

21 In 2007, the biennial American Intellectual Property Law Association economic survey pegged actual litigation costs for 
successfully defending a patent infringement case at up to $4 million per case (for smaller cases). Other authors cite similar costs. 
Note that costs rise proportionally with the value of the patent rights at stake in the case; if the rights are more valuable, the 
litigation costs increase. Also, these are only the direct litigation costs and do not include significant company administrative and 
other costs (e.g., costs of discovery, executive time, travel, etc.). 
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CONCLUSION 

In summary, TCS offers its comments above regarding the Commission's questions in 

this Notice, and encourages the Commission to resolve the additional open question regarding 

IPR that this Notice raises. 
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TeleCommunication Systems, Inc. 
275 West Street 
Annapolis, MD 21401 

Dated: October 3, 2011 

ADMINO 1 1900999.0 1 859/1 1967703.1 

22 

Respectfully submitted, 

H. Russell Frisby Jr. 
Counsel 
Stinson Morrison Hecker LLP 
1150 18th Street N.W., Suite 800 
Washington, DC 20036 


