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Executive Summary

PushTo-Talk voice communications over cellular has now come of age. It is being used by both
enterprise business and public safety customers across the United States. Sometim@s-FPabhover
Cellular (PTToC) is integrated with existing Land Mobd&®RBMR) systems and in other cases it is set
up as an independent method of communications between only cellular devices. Either way it has
proven to be a reliable, inexpensive way to instantly communicatetorae and onelo-many with

the simple puslof a button.
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largest cellular network at that time. Sprint began a search for PTToC technology to incorporate into its
soornto-be-deployed 3G network. Thdsion was to migrate Nextel subscribers off the iDEN network

onto a new 3G network with PTToC technology that would perform as well as iDEN. Sprint selected
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provide PTToC service, Verizon Wireless and AT&T also entered the markeaxwign Integrated

PTToC.
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with the Sprint Qchat service sought service options from the other sources. In addition @ather
Integrated PTToC offerings from Sprint, AT&T anda6erj a number of new PTToC suppliers had
emerged and were offerin@ver the TogPushTo Talk over Cellular or OFATToC. The landscape today
is that three of the major wireless network operators offer their flavoCatrier IntegratedPTToC,

which is onlyavailable to their own customers, and tkET FPTTo@ompanies that offer services on and
across multiple networks. The dominant GFTToC supplier Bnterprise Secure Chat (ESChétpt
launched its service in 2008 and serves the U.S. Military, fedtass, and local public safety agencies,
dz At AGASaT YR GKS ylFIiA2yQa fSFRAY3I GNIyaLR2NLFGA?2
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AT&T, Sprintand Verizon all point to the fact that their PTToC is embedded into their network as a core
offering and therefore, their offering is superior to tle/er the Toparchitecture. The reality of the

situation is thatCarrier Integratedsystems are incompatie with each other and, thereforgustomers

have to not only choose to implement PTToC, they also have to choose one network for all their devices.
OTTPTToC is different in that it permits users on different networks to use PTToC services across and
between commercial networks including those that do not offer their own PTToC service. Additionally,
wireless carriers are now offeririnhanced Quality of Servid€oS) to their business and public safety
customers. These carrier QoS offerings include thelina MultiProtocol Label Switch (MPLS)
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connections to the PTT servers and also LTE network priority. ESChat has integrated its system with
enhanced QoS and refers to itAdvanced Over the Topn this way ESChat can now claim the same
advantages as th€arrier Integratedoptions but without any restrictions in crossurier

communications.

Advanced Over the Top (OFATToC)
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Recently, at the behest of Public Safety Communications Research (PSCR), a difisiNaiohal

Institute of TechnologyNIS7J, the standards body for fourtigeneration broadband wireless (3GPP)
passed a standard for Pudio-Talk over LTE networks. This new standard is, unfortunately, called
Mission Critical PusfTo-Talkover LTEMICPTT. | say unfortunately because the name iligs that

making use of this standard on an LTE network will provide missitical voice services. However, true
missioncritical communication networks require much more than the elements addressed [3GR®
MCPTT specification. Devices and accessdor example, are key components not mentioned in the
specification. Adding to the complexity is that the world is transitioning from narrowband LMR to
broadband LTE technology. New capabilities will include video, location tracking, mapping and other
SNIA OSad ¢KSaS aSNBAOSA INB Yzad 2FGSy Faaz20Al GSR
use case for traditional first responders requires heagdoperation while smartphones beg for users to
look at screens. New procedures and training lagllrequired to take full advantage of new system
features. Therefore, the MCPTT standard is only part of what might eventually become a true imission
critical product offering. All this will require not only implementation of the MCPTT standard but major
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upgrades to any LTE network, devices, accessanesother components required to provide
customers with true Mission Critical PTT service.

At this point in time there are a host of Pu$b-Talk over Cellular vendors all pursuing the enterprise
businessfirst respondes and secondesponders. This second groimneludes the publicafety

community, which is making use of PTT ovetl@ar not as a replacement fits existingand Mission
Qitical PTT over Land Mobile Radio, but as an adjunct to it. Seespdnders include organizations

such agow trucks, power companies, and other utilitifsat oftentimes become part of an incident
callout. The matrix below highlights PTToC features supported across four types of PTToC networks.
The first are Basic @wthe Top applications, many of which are free. Next are OTT vendors (much fewer
in number) that have integrated with Carrier Enhanced QoS. Third are wireless carriers that have
integrated PTT over Cellular technology into their network. The final cobarmpares the other three

to what is contained in the 3GPP Mission Critical Ptshalk standard that has been published but has
yet to be implemented.

Feature Matrix for PTToC Architectures

Carrier Agnostic n n ) o}
Cross Carrier Communication n n ) o}
Quiality of Service (QoS) o} n n n
Cross Carrier Quality of Service (QoS) ) n ) 0

Hosting Options

- Cloud or Carrier Data Center n n n n
- Private Data Center (including GRedundant) n n n n
- Customer Hosted / LMR Cocated n n ) n
- Deployable Network n n ) n
- Deployable Off Network / AlBapped n n 6 W
Broadcast/Multicast o} W o} W
Degraded Network Operation o} W o} W
DirectMode Communication o} W o} W
n: Supported 6 : Not Supported W Anticipated Future
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Of note, tome at least, is that the 3GPP MCPTT standard is lacking in features already being offered by
others, and it appears as though there is no requirement for thadard to be crossetwork capable.

Also, beyond the comparisons made in this chart, there are a number of apparent discrepancies
between P25 PushoTalk features and functiorthat should have been the model for the MCPTT
standard. Many P25 features afuhctions appear to be missing altogether in the MCPTT specification
as presently written.

The main value for PTT over Cellular when employed by the public safety community is not that it will be
used as a standalone technology, replacing existing Lastdl®Radio PTT, but that it will be an adjunct

to LMR PTT and that the two can be easily crosaeded. It appears from whathave seen that when

P25 PusfTo-Talk is finally cross connected with MCPTT systems some of the functions and features
availabé on a P25 network will not be available on the LTE network. If this turns out to be the case, it
will mean that those who employ MCPTT LTE will have to understand the differences between its
functionality and that of P25 PTT. Public safety has enough tmbcerned about when onsite at an

incident without having to stop and think about differences in feature sets between LMR and LTE PTT
systems.

Interoperability

The next point to be made when looking at the various types of PTT over Cellular are concerns
surrounding interoperability. Today, for example, AT&T and Verizon are using the same vendor to
provide their Carrier Integrated PTT solutions yet the two companies have no interest in offering cross
network PTT services. On the other hand, Over the Ppplications work across most if not all networks
that are deployedl happen to believe that real growth in the PTT over Cellular market will not happen
unless it includes the ability to use PTT services across different networks. If you look at plast cellu
history, you will see that text messaging, multimedia messaging other technologies never really
reached critical mass until they were implemented across different networks. Requiring anyone who
uses a feature of the network to have to communicatiéh only those on the same network will not
promote the growth of that feature or function. In this regard, Over the Top solutions have a distinct
market advantage.

As mentioned above, the only vendors that offer netwaignostic PTToC today are those that offer

Over the Top service. They can operate across multiple wireless networks providing the best solution for
businesses and agencies that operate across multipleless networks due to coverage or other
preferences. Even AT&T and Verizon, which are using the same PTToC vendor forribiirook

systems, have not indicatdtlat they have any plans to provide PTToC interoperability across their two
networks.

WhenFirstNet comes online it will make use of a single MCPTT Application Server (the Controlling
Server) as identified in the 3GPP specification. The specification defines an interface- @RI T
supports connection to a thirgarty PTToC Server (the Reigiating Server). ESChat has taken the
approach to update its products to be duabde. They can operate using its standard Advanced Over
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the Top mode, but can also operate seamlessly in MCPTT mode on FirstNet. This is possible because
MCPTT defines a canon air interface that will allow multiple MCPT@dmpliant client devices to work
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demand seamless interoperability as it today with P25. Thisnisistent with the main purpose of

FirstNet, which is to provide interoperable communications for the public safety community from coast
to coast. Further, as the FirstNet system is being built and put into operation, it will be common for
public safety taoam freely from FirstNet to a commercial network or two and then back again. If PTToC
products are not compatible with the standard on both the FirstNet and the commercial network, the
entire premise of interoperable communications, at least for PTTnafilbe easily implemented.

ESChat Advanced Over the Top PTT
Integrated with Mission Critical Push to Talk (MCPTT)
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Interconnection

One of the reasons PTToC has grown over the#se few years is the fact that it can be interconnected
to existing Land Mobile Radio PTT systems. This is vitally important for a number of reasons. For
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enterprise customers that have been making use of an LMR system of their own or shared with other
enterprise users, being able to connect their existing LMR network directly to the PTToC units on one or
more commercial network provides a huge amount of flexibility. Here are some of the most common
reasons for transitioning to PTToC:

1) Executives can cargysingle cellular device and still be able to communicate with their
employees who are using the land mobile radio network.

2) Field workers, who today carry both an LMR radio and a smartphone can give up the LMR device
in favor of the smartphone.

3) The enterpise can easily transition from its LMR system to a combined LMR/PTToC system and
then to a PTToGnly system without concern for losing communications during a transition.

4) The PTToC system can add capabilities over and above what are generally availhble MR
systems. This includes GPS tracking of users, the ability to assign the nearest user to a new call
that is received, to provide positive time stamps for each operation carried out in thediedd
many other things.

The integration between PTT@@d LMR networks can be accomplished in a number of ways. The
simplest is to install a Radio over IP (RolP) bridge between the networks. RolP bridges can be manually
set up by a dispatcher when needed, or they can be sartomatic or fullyautomatic bridyes that are

available and can be turned on or off by those in the field as needed. Some of the more advanced PTToC
systems offer features and functions not normally available on older analog LMR PTT systems. These
include private (ongo-one) calls betwee a radio and smartphone, priority, preemption, systerite

device IDs, data encryption, messaging, and location services.

Integrated LTE and LMR PTT Communications
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If the existing LMR network is based on the newer P25 or Digital Mobile Radio (DMR)yds$an use by

many, especially in the public safety and utility markets, the choices for interconnection are not only
better but more robust and they provide much if not all the same functionally between LMR devices and
PTToC devices. The best way odiicdnnecting a P25 and PTToC is referred to as the Inter RF
Subsystems Interface (ISSI). ISSI was originally designed to enable different P25 vendors to interconnect
different types of networks. Today it provides the most robust interconnection betweera@®TToC
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systems available. For DMR networks, there is the Application Interface Specification (AlS), a
specification similar to ISSI.

Connecting PTToC to P25 via ISSI, or PTToC to DMR via AlS, provides the most feature rich
interoperability availabledaday. However, it should be noted that with some PTToC products there
remain gaps in the system features available in PTToC and P25. An example of one missing and
important function is the remote kill/stun command. This command is vitally important ivecelés lost

or stolen because it will remove the device from the network and render it useless to anyone who has it
in their possession. Though this feature is supported in some PTToC products, the command is not
supported over ISSI or AIS. Thereforepalishers who have the ability to issue the stun command via
their dispatch console now require a second user interface, which complicates their job. If anything, this
type of command is even more necessary in the LTE world since many more cellular aeviossor

stolen than LMR radios.

Integrated LTE and LMR PTT Communications

Still, using the ISSI and AIS methods of interconnection are the best foicorosscting two or more

networks. It is our belief that PTToC for public safety making use of the FirstNet LTE network will be used
primarily as a way to provide interoperableige communications during incidents where different

agencies and departments are involved. The ability to ecossiect LMR and PTToC LTE systems will

help solve one of the greatest problems faced by the public safety community today. Public safety
operates on multiple different portions of the radio spectrum and it is not unusual for one public safety
organization to be using LMR radios in the VHF portion of the spectrum while the next town or county is
using LMR radios on the UHF band. In this casdritiséNet LTE system, cross connected to one or both

of these systems, can provide a common PTT voice communications path so all agencies involved in the
incident can coordinate their tasks and responsibilities.
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