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EXECUTIVE SUMMARY

As the world moves into the 5G era, significant thought is being given to regulatory requirements that will
affect the design and deployment of 5G networks. Regulatory requirements primarily concern the need for
5G networks to support existing emergency and government services such as:

¢ Emergency voice calls, including those that may be text in one direction and voice in the other to
handle issues such as background noise

e Use of SMS in emergency situations

¢ Multimedia emergency communications (e.g., Next Gen 911)

e Integration of smaller devices, such as Internet of Things (I0T), into emergency scenarios

e Wireless Emergency Alerts (WEA), including increased text message size and support for multiple
languages

e Earthquake Early Warning Systems (EEWS)

e Public safety and first responders

e Support of persons with disabilities (e.g., real-time text service), including hearing, sight and
mobility issue

e Lawful surveillance

In addition to existing emergency and government services, it is expected that 5G systems will provide the
ability to offer new public services. Probably one of the most important will be vehicle-to-vehicle
communications that can make our roads and travel safer.

Three major attributes of new 5G systems will be increased speeds, increased capacity and increased air
interface reliability. These attributes will be leveraged and combined in a variety of ways to provide the
transport that is required by the systems that provide these emergency and government services.

e Speed increases will enable the gathering and distribution of emergency information much more
quickly than that achieved by 4G LTE systems, thereby saving lives and protecting people and their
property.

e Capacity increases will enable the expanded use of multimedia as a basis for services that will
benefit, rather than just as an add-on feature. High-definition x-rays and other medical data will be
transported quickly to waiting medical personnel. First responders will have full-color videos of
emergency situations in their hands and the details needed to resolve them.

¢ Reliability enhancements will provide assured delivery of data and reduce the need for follow-up
queries and information transfers to those who make critical decisions. The doctor who is remotely
monitoring a patient will know vital signs in real time.

Shared spectrum is a building block for new network innovations that will help pave the way to full 5G
deployments. The 5G system operates best when given large amounts of spectrum. While sole access to
spectrum will continue to be a mainstay of major public networks, the ability to take advantage of additional
spectrum that is shared with others will provide expansion capacities that may be extremely important to
providing subscribers with the speeds and capacities they expect of 5G. The ability to share spectrum is
also being focused on to support the entrance of new operators that may deploy a network in a single
facility, such as a mall, refinery or factory. Experience being gathered now in the use of shared spectrum
for 4G LTE is expected to provide the foundation for the sharing of spectrum for 5G systems.
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As requirements related to 5G services emerge from the U.S. FCC and other regulatory bodies, the industry
should provide the necessary resources to identify standards gaps and develop standards solutions.

1.INTRODUCTION

This white paper examines two important aspects of 5G network deployment and use: regulations and
shared spectrum. This paper addresses all 5G radio interface technologies, including 3GPP NR. The
regulatory aspects are dealt with in sections 2 through 8 as follows:

e Section 2 discusses the use of 5G for emergency services

e Section 3 discusses WEA and 5G

e Section 4 discusses 5G impacts on earthquake early warning

e Section 5 discusses the use of 5G for public safety

e Section 6 discusses how individuals with disabilities can take advantage of 5G
e Section 7 discusses 5G networks and lawful surveillance

e Section 8 discusses spectrum sharing aspects

As readers will note, 5G technologies open even greater capabilities and frontiers to subscribers and
operators alike for supporting public communication needs than has been experienced with 4G. In addition
to the regulatory aspects discussed in this paper, all services and features offered over 4G, such as those
found in the short, non-exclusive list below, are expected to be available over 5G networks:

Caller id/spoofing
Lost/stolen handsets
Cybersecurity aspects
Manual roaming
Fraud

®Poo0oC

2. 5G SUPPORT OF COMMUNICATIONS WITH EMERGENCY SERVICES

When an individual needs the assistance of Emergency Services (e.g., police, fire, ambulance), the
individual will initiate an emergency call from their mobile device. Support of calls to Emergency Services
is a required functionality for generations of wireless and wireline communications and like all previous
versions of cellular, 5G networks must support voice and non-voice communications with emergency
services such as police and fire departments.

2.1 OVERVIEW OF EMERGENCY CALLS

Figure 1 depicts the network architecture for the support of emergency communications from mobile
devices using voice, RTT or SMS. Figure 1 is followed by descriptions for these methods of emergency
communications.



5G Americas Whitepaper: 5G Regulatory Policy Considerations & Spectrum Sharing

Voice

Emergency
Services
Network

Originating
Network

Real-Time
Text (RTT)

‘g

Short Message
Service (SMS)

PSAP
Telecommunicator

Network

Figure 1: Emergency Services Network Architecture.
Voice Emergency Call to Emergency Services
The general sequence for a voice emergency call from a mobile device to emergency services is as follows:
1. The individual dials the phone number for emergency services (e.g., 911) on her mobile device.

2. The mobile device recognizes the dialed digits as a request for emergency services. The mobile
device temporarily disables other services that could interrupt or interfere with the emergency call
(e.g., call waiting is disabled for the duration of the emergency call). In some cases, the mobile
device may not recognize the phone number as an emergency services number.

3. The callis sent over the cellular network to the originating network with signaling that indicates that
the incoming call is an emergency call. If the mobile device does not signal that the phone number
is for emergency services but the cellular network recognizes it as such, the cellular network will
convert the call to an emergency call and notify the mobile device.

4. The originating network gives the incoming emergency call to specified dedicated network elements
for processing. Using the identity of the cell site serving the mobile device, the appropriate
emergency services network is selected and the incoming emergency call is routed to the selected
emergency services network. Concurrently, the originating network will initiate the location
determination procedures to obtain a high-accuracy location of the caller, which is known as a
dispatchable address.

5. The emergency services network receives the incoming emergency call and using the identity of
the cell site serving the mobile device, the appropriate public safety answering point (PSAP) is
selected. The incoming emergency call is routed to the selected PSAP.
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6. A communications path is established between the mobile device and the PSAP. A PSAP
telecommunicator will answer the emergency call and will determine the nature of the emergency.
The PSAP telecommunicator may then dispatch the appropriate emergency services (e.g., police,
fire, paramedics) to the user’s location. The PSAP telecommunicator can use either the location
provided by the caller or the results of the local determination procedures initiated in Step 4 for the
user’s location to be provided to the emergency services personnel.

RTT to Emergency Services

RTT is an optional media component that proposes full-duplex, bi-directional, character-by-character
textual communications between the caller and the PSAP telecommunicator. The sequence of establishing
the RTT communications with a PSAP is the same as the previously described sequence description for a
voice emergency call. The presence of the RTT media component can be indicated during the initial call
set-up or added after voice communications have been established between the caller and the PSAP
telecommunicator. The PSAP telecommunicator still receives the incoming audio portion, so he can listen
for background noises that might provide additional information.

The presence of both the voice and the RTT components on the emergency calls enables the following two
special modes of operation that may be especially useful for individuals with disabilities:

e Voice Carry Over (VCO)
In this scenario, the caller speaks to the PSAP telecommunicator but receives the responses as

text. This is useful for individuals with impaired hearing or for situations with excessive background
noise in the caller’s environment.

e Hearing Carry Over (HCO)
In this scenario, the caller types his request to the PSAP telecommunicator but receives a voice
response. This is useful when the caller is unable to speak.

SMS to Emergency Services

SMS is another method of text communications with PSAP telecommunicators. Unlike RTT to emergency
services described above, SMS to emergency services has no audio component.

SMS is asynchronous message-based textual communications. A special standards-based network
element converts the SMS communications into pseudo-dialogue-type communications.

There is no location determination functionality for SMS messages to determine the individual’s location.
Consequently, one of the first questions the PSAP tele-communicator asks is, what is the individual’s
current location?

The general sequence for SMS to emergency services is as follows:

1. The individual types their SMS message and enters “911” as the destination.

2. The SMS is sent over the cellular network to the originating network.



5G Americas Whitepaper: 5G Regulatory Policy Considerations & Spectrum Sharing

3. The originating network examines the destination address of the SMS message. If the destination
address is “911,” the SMS message and the identity of the cell site serving the mobile device are
sent to a special SMS-t0-911 network element.

4. The special SMS-t0-911 network element uses the identity of the cell site serving the mobile device
to select the appropriate Public Safety Answering Point (PSAP. The incoming SMS message is
routed to the selected PSAP.

5. When the PSAP receives the SMS message and delivers it to a PSAP telecommunicator, the
special SMS-t0-911 network element now has the communications paths to establish and maintain
a pseudo-dialogue path. SMS responses from the PSAP telecommunicator are routed to the
special SMS-t0-911 network element, which then sends SMS messages to the mobile device.
Subsequently, SMS messages from the mobile device are delivered to the special SMS-t0-911
network element, which then routes the subsequent SMS messages to the same PSAP
telecommunicator. This pseudo-dialogue remains until it is terminated by the PSAP
telecommunicator.

6. Via the SMS messages on this pseudo-dialogue path, the PSAP telecommunicator will ask the
individual for their current location and will determine the nature of the emergency. The PSAP
telecommunicator may then dispatch the appropriate emergency services (e.g., police, fire,
paramedics) to the user’s location.

2.2 5G REQUIREMENTS FOR SUPPORT OF COMMUNICATIONS WITH
EMERGENCY SERVICES

e Compliance with Regulatory Requirements
5G must comply with all regulatory requirements for emergency services. For the U.S., these
requirements are specified in the FCC Code of Federal Regulations (CFR) 47CFR20.18, 911
Service.!

e Support of Multimedia Emergency Communications
5G must support multimedia communications with emergency services including voice, SMS text,
Real-Time Text (RTT), video clips, audio clips, graphics, pictures and real-time video.

e Support Location Determination for Emergency Communication Routing
5G must support location determination for the routing of the emergency communications with the
appropriate emergency services network and the appropriate PSAP. The routing could be based
upon serving cell site identification or similar identification, or could be based upon mobile device
location information if such information is available when the incoming emergency call is being
routed to the appropriate emergency services network and PSAP.

e Support of Dispatchable Address
5G must support location determination methodologies for the calculation of the dispatchable
address for emergency communications to provide emergency services responders e.g., fire,

! Available at < https://www.gpo.gov/fdsys/granule/CFR-1997-title47-vol2/CFR-1997-title47-vol2-sec20-18.
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police, paramedics with the caller's location. In the U.S., dispatchable address is defined in
Appendix D, (i) (1) iii of the FCC Report and Order FCC 07-1142 as

“Dispatchable location: “a location delivered to the PSAP by the CMRS3 provider with a 911 call
that consists of the street address of the calling party, plus additional information such as suite,
apartment or similar information necessary to adequately identify the location of the calling party.
The street address of the calling party must be validated and, to the extent possible, corroborated
against other location information prior to delivery of dispatchable location information by the CMRS
provider to the PSAP.”

e Support Emergency Calls from Non-Service Initialized Mobile Devices
5G must support emergency calls “without respect to their call validation process”# from non-
service initialized (NSI) mobile devices, which include:
o Mobile device without a SIM card
o Mobile device with no valid contract with a cellular operator
o Pre-paid mobile devices with expired minutes
o 911-only mobile devices

2.3 IMPLICATIONS TO 5G FOR SUPPORT OF COMMUNICATIONS WITH
EMERGENCY SERVICES

The 5G versions of the traditional mobile devices will need to support the FCC requirements for voice and
text communications with emergency services as previously described. However, the 5G environment
enables additional human and non-human communications scenarios, and some of these scenarios may
need to support communications with emergency services.

The requirement for 5G services and devices, including 10T devices, to support emergency services
depends upon how the FCC classifies voice and other services, especially the voice services, provided by
these 5G services and devices. For example, some third-party Voice-over-IP (VoIP) service providers are
required to support voice emergency calls to emergency services. On the other hand, some popular over-
the-top (OTT) chat services with voice and video capabilities do not support voice calls to emergency
services.

The objective of Emergency Services is to save lives and property. The Next Generation 9-1-1 (NG9-1-1)
emergency services support multimedia emergency communications with PSAPs. Consequently, the
decision of whether specific 5G services and 5G IoT devices should support voice, text or multimedia
communications with emergency services should be based upon the potential ability of the 5G service or
5G IoT device to save lives and property.

The connected car is an example of a 5G service and 5G loT device that has the potential to save lives. If
an incident occurs, the connected car could determine if emergency services needs to be contacted based
upon sensor and status information of the vehicle such as airbag deployment, rate of deacceleration,
sudden change in direction and vehicle roll-over. Based upon the analysis of this type of information, the
connected car could autonomously contact emergency services of a probable accident and provide

2 FCC 15-9, Federal Communications Commission Fourth Report and Order in the Matter of Wireless E911 Location Accuracy
Requirements; February 3, 2015. Available from the Federal Communications Commission at: < http://www.fcc.gov/ >.

3 CMRS is the acronym for Commercial Mobile Radio Service.

447 C.F.R. § 20.18(b).
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information such as vehicle location, vehicle status and sensor information, probability of injuries, number
of passengers and a live video stream of the passenger compartment.

3. 5G SUPPORT OF WIRELESS EMERGENCY ALERTS

Wireless Emergency Alerts (WEA) authorizes individual communication systems to broadcast text-based
emergency alerts to WEA-capable mobile devices. The types of text alerts broadcast by WEA are
presidential alerts, AMBER alerts (i.e., child abduction alerts) and alerts for imminent threats to life and
property, such as approaching tornadoes.

WEA is one of the alert dissemination channels of the FEMA national system for local alerts called
Integrated Public Alert and Warning System (IPAWS). Figure 2 illustrates the high-level architecture of the

IPAW system.>
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Figure 2: FEMA IPAWS Architecture.

5 Available from FEMA at < https://www.fema.gov/media-library-data/1429549046339-

efab82de6f172950c159b5a6ed4c2f63/IPAWS _Architecture Slides as_of Jan 2015.pdf >.
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3.1 OVERVIEW OF WIRELESS EMERGENCY ALERTS (WEA)

Wireless Emergency Alerts (WEA) was originally called Commercial Mobile Alert System (CMAS). In
February 2013, the FCC renamed the Commercial Mobile Alert System (CMAS) to WEA with associated
updates to the appropriate sections of Part 11 of the 47 CFR.® Consequently, some of the standards and
other documentation that was developed before February 2013 still retain the CMAS terminology. The terms
CMAS and WEA are equivalent, but WEA is the preferred term in this white paper.

The Commercial Mobile Alert System (now called WEA) was initiated as part of the Security and
Accountability for Every Port Act of 2006 (SAFE Port Act), the Warning Alert and Response Network
(WARN) Act 7, which was passed by Congress in September 2006 and was signed into law by President
George W. Bush on October 13, 2006.

In 2008, pursuant to the instructions of the WARN Act, the FCC issued the following Reports & Orders:

e FCC 08-99, Federal Communications Commission First Report and Order In the Matter of The
Commercial Mobile Alert System; April 9, 2008.8

e FCC 08-164, Federal Communications Commission Second Report and Order and Further Notice
of Proposed Rulemaking in the Matter of The Commercial Mobile Alert System; July 8, 2008.°

e FCC 08-184, Federal Communications Commission Third Report and Order and Further Notice of
Proposed Rulemaking in the Matter of The Commercial Mobile Alert System; August 7th, 2008.1°

The current WEA system started rollout in April 2012. The WEA system, at the time of the publication of
this white paper, is a standards-based solution compliant with the above FCC Reports & Orders. The
current WEA system broadcasts a 90-character-maximum English text message to the mobile devices in a
broadcast area. The broadcast area is the best approximation by the cellular network operator of the cell
sites covering the alert area specified by the alert originator. The Alert Originator specified alert area can
be either a county (or county equivalent) or a polygon.

On 2G GSM networks and 3G UMTS networks, the WEA text alert message is broadcast using the cell
broadcast service (CBS). On 4G LTE networks, the WEA text alert message is broadcast using the public
warning system (PWS) capabilities of the LTE control channels.

Figure 3 is based upon the reference diagram of the FCC First Report & Order and identifies the major
entities and their associated functions:

8 FCC 13-280, Federal Communications Commission Order In the Matter of The Commercial Mobile Alert System; February 25, 2013;
available at < https://apps.fcc.gov/edocs_public/attachmatch/DA-13-280A1.pdf >.

7 Security and Accountability for Every Port Act of 2006 (SAFE Port Act), Pub.L. 109-347, Title VI-Commercial Mobile Service Alerts
(WARN Act). This document is available from the U.S. Government Printing Office. < http://www.gpo.gov/ .

8 FCC 08-99, Federal Communications Commission First Report and Order In the Matter of The Commercial Mobile Alert System;
April 9, 2008; available at < https://apps.fcc.gov/edocs public/attachmatch/FCC-08-99A1.pdf >.

9 FCC 08-164, Federal Communications Commission Second Report and Order and Further Notice of Proposed Rulemaking In the
Matter of The Commercial Mobile Alert System; July 8, 2008; available at < https://apps.fcc.gov/edocs_public/attachmatch/FCC-08-
164A1.pdf >.

10 FCC 08-184, Federal Communications Commission Third Report and Order and Further Notice of Proposed Rulemaking In the
Matter of The Commercial Mobile Alert System; August 7, 2008; available at < https://apps.fcc.gov/edocs public/attachmatch/FCC-
08-184A1.pdf >.
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Figure 3: WEA Architecture.

On September 29, 2016, the FCC commissioners approved FCC 16-127,11 which is the FCC Report &
Order and Further Notice of Proposed Rule Making (FNPRM) on WEA enhancements. FCC 16-127 has
potential requirements and implications for 5G that are discussed in Sections 3.2 and 3.3.

The following are the major WEA enhancements from the Report & Order portion of FCC 16-127:

e Increased Alert Message Text Size
The maximum size of the alert message text is increased from 90 characters to 360 for broadcast
on LTE networks and beyond. The alert originators will provide the cellular network operators with
both the 90-character maximum WEA alert message and the 360-character maximum WEA alert
message versions to ensure delivery to 2G, 3G and 4G devices.

e Spanish Language Alert Messages
Cellular operators are required to broadcast WEA messages in Spanish if the alert originators
provide a Spanish version of the WEA Alert message. This requirement, in conjunction with the
increased message size requirement, results in the following potential WEA messages for
broadcast on various combinations of 2G, 3G and 4G networks:

o 90-character-maximum English message
360-character-maximum English text WEA alert message
o 90-character-maximum Spanish text WEA alert message

1 FCC 16-127, Federal Communications Commission Report and Order and Further Notice of Proposed Rulemaking In the Matter
of Wireless Emergency Alerts Amendments to Part 11 of the Commission’s Rules Regarding the Emergency Alert System; September
29, 2016; available at < https://apps.fcc.gov/edocs_public/attachmatch/FCC-16-127A1.pdf >.

10



https://apps.fcc.gov/edocs_public/attachmatch/FCC-16-127A1.pdf

5G Americas Whitepaper: 5G Regulatory Policy Considerations & Spectrum Sharing

o 360-character-maximum Spanish text WEA alert message

e Public Safety Message
A new category of text alert message is a public safety advisory capability to prescribe one or more
actions likely to save lives and/or safeguard property. Public safety messages will be eligible for
broadcast only in connection with an imminent threat alert, an AMBER alert or a Presidential alert.
Users can choose to opt-in or -out of receiving public safety messages on their mobile device.

e State/Local WEA Test Message
This allows state and local emergency managers to issue WEA test messages within their
jurisdictions. Users can choose to opt-in or -out.

o Removal of Embedded References Restriction
The FCC First Report & Order, FCC 08-99, contained the regulatory requirement that WEA
messages could not embed references such as URLs or phone numbers. The Report & Order
portion of FCC 16-127 has removed this restriction.

At the time of this white paper’s publication, standards to support the WEA enhancements of the Report &
Order portion of FCC 16-127 are being developed in 3GPP and in the Alliance for Telecommunications
Industry Solutions (ATIS). The new and updated standards being developed to support FCC 16-127 are
referred to as enhanced Wireless Emergency Alert (eWEA) standards. These eWEA standards will provide
cellular operators with the necessary information to update their networks and mobile devices to comply
with the FCC’s compliance timeframes.

3.2 5G REQUIREMENTS FOR SUPPORT OF WIRELESS EMERGENCY ALERTS

5G must comply with all WEA regulatory requirements, which are specified in the FCC Code of Federal
Regulations (CFR) 47CFR Part 10, Wireless Emergency Alerts.

In the Further Notice of Proposed Rule Making (FNPRM) portion of the September 29, 2016, FCC Report
& Order and Further Notice of Proposed Rule Making (FNPRM) on WEA Enhancements, the FCC identified
the following potential future requirements which, if adopted by the FCC, will have implications for 5G:

e Preservation of Alert Messages on Mobile Devices
The FCC proposes that WEA-capable mobile devices must preserve alert messages in an easily
accessible format and location until those messages expire. If the FCC adopts this proposed
regulation, it is anticipated that this regulation likely would apply be applicable to 5G and some pre-
5G mobile devices.

e Earthquake Alert Prioritization
The FCC proposes requiring participating CMS providers to deliver earthquake-related alert
messages to the public in under 3 seconds, measured from the time an earthquake-related
message is created to when it is delivered and displayed on the mobile device. This regulation may
change the prioritization order of WEA message broadcasting. See Section 4 for additional
information about earthquake early warning alerts.

11
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e WEA as Secondary Messaging Tool for Emergency Managers During Disaster Relief Efforts
The FCC is considering the potential for WEA to serve as a secondary messaging tool for
emergency managers, specifically during disaster relief efforts. The FCC is considering this
enhancement to support many-back-to-one communication to facilitate emergency managers’
response planning efforts and for WEA to interface other official information sources.

The implications for 5G networks if the FCC adopts regulations for WEA as a secondary messaging
tool enhancement is that the WEA related communications becomes one-to-many communications
for the WEA message broadcast and many-to-one communications for any or all of the mobile
devices in the alert area to respond back with information.

e WEA Multimedia Alerting
The FCC is proposing that WEA messages could also contain multimedia information to
accompany the text alert message. Specifically, the FCC is proposing that emergency management
agencies could use public safety messages (defined in FCC Report & Order on WEA Enhancement
FCC 16-127) to transmit thumbnail-sized images of evacuation routes in connection with imminent
threat alerts, an image of the face of a missing child after an AMBER alert or specific instructions
for protective action via hazard symbols.

If adopted, 5G networks would have to support WEA messages larger than the 360-character
maximum and support media types other than just text characters.

¢ WEA Multilingual Alerting
In paragraph 133 of FCC 16-127, the FCC states that “only 79 percent of individuals living in the
United States that are 5 years old or older speak only English at home.” In this same paragraph,
the FCC identifies the following as the top 10 most spoken languages in the U.S. among individuals
5 years old or older:

English

Spanish or Spanish Creole
Chinese

French or French Creole
Tagalog

Viethamese

Korean

Arabic

Russian

African languages

O O 0O O 0O O 0o o0 o o

The FCC is considering whether cellular operators should be required to support alert messages
in languages other than just English and Spanish.

Additionally, the FCC is considering whether the multi-lingual WEA messages should be prioritized based

upon the language predominantly spoken in the communities where, according to Census data, 50 percent
or less speak English “very well.”
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Implications to 5G networks if the FCC adopts regulations on multi-lingual WEA messages
If adopted, 5G networks will need to support broadcast WEA messages in languages beyond
English and Spanish. Additionally, if these regulations are adopted, 5G networks will need the
capability to prioritize WEA alerts based upon the predominant spoken languages of the alert area.

Matching the Geographic Target Area

The FCC is proposing to require cellular operators to match the WEA broadcast area to the target
area specified by alert originators. The FCC CSRIC V proposed defining “matched” as 100 percent
of devices within the targeted area receiving the alert message, with no more than a 0.1-mile
overshoot. It is anticipated that device-assisted WEA geo-targeting will be needed to comply with
this regulation, if adopted.

With device-assisted WEA geo-targeting, the WEA broadcast area would include the entire target
area indicated by the alert originators. Both the WEA alert message and the polygon coordinates
of the target area would have to be broadcast. When the mobile device receives the WEA alert
message and the associated polygon of the target area, the mobile device would have to determine
if its current location is within the polygon. If it is, it would then present the WEA alert. The ability
for the mobile device to determine its current location would be required for both indoor and outdoor
environments.

The implications for 5G networks if the FCC adopts regulations for matching the target area is that
the mobile device must know its current location in both indoor and outdoor environments and the
5G networks will have to broadcast the polygon coordinates for the WEA alert messages as well
the 360-character maximum text message in at least English and Spanish.

3.3 IMPLICATIONS TO 5G FOR WEA

5G must support a text broadcast capability that is comparable to either the 2G/3G Cell Broadcast
Service or the 4G System Information Block 12 (SIB12) text broadcast via the LTE control channels.

5G must support the potential future WEA regulations identified in the Further Notice of Proposed
Rule Making (FNPRM) portion of FCC 16-127 when these additional WEA regulations are adopted
by the FCC. These potential WEA regulations are identified in Section 3.2.

Dual-mode 5G-capable mobile devices must monitor the 4G LTE control channel for WEA
messages when the 5G-capable mobile device is connected to the 5G network.

4. 5G SUPPORT OF EARTHQUAKE EARLY WARNINGS

4.1 OVERVIEW OF EARTHQUAKE EARLY WARNING SYSTEMS

The Early Earthquake Warning System (EEWS) is designed to work with cellular systems and is specifically
based on using cell broadcast capabilities as defined in 3GPP. Usage of the broadcast notification was
determined by ATIS in conjunction with the California Integrated Seismic Network (CISN) after evaluating
this concept. EEWS notification provides a way to notify the public within seconds of an earthquake of
significant magnitude using mobile devices via the LTE network.

13
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Figure 4 illustrates the overall EEWS architecture, which has three key elements: the earthquake alert
center, the cellular mobile service provider (CMSP) networks and user entities. Once an alert is received
from the earthquake alert center, the cellular operator will determine which cell sites would receive the
broadcast message or notification. The operator will determine the best approximation as to which cells to
send the notification for that geographic area.

Earthquake Alert
Center

Epicenter

Cellular Mobile
Service Provider (CMSP)
Network

between 5 and 30 seconds

L

Figure 4: Earthquake Early Warning System (EEWS).*

In principle, an earthquake occurs when tectonic plates collide and create an instantaneous motion causing
the release of a large amount of energy in the form of seismic waves. This section will concentrate on two
types of seismic waves: primary and secondary. Generally, the P-wave rarely causes damage; however, it
contains a large amount of data to determine earthquake characteristics within seconds and can determine
the location and the magnitude of the earthquake. The S-wave is much stronger and cause a greater
amount of damage as shown in Figure 5.

12 ATIS-0700020, Feasibility Study for Earthquake Early Warning System, July 2015. Available at
http://www.atis.org/newsroom/EarthquakeFeasibilityStudy.pdf.
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Figure 5: P-Wave and S-Wave Reference.

In this example, and based on the document from Japan, the EEWS calculates the magnitude of the
earthquake and based on energy from the P-wave, determines the seismic intensity for each location. An
earthquake early warning would have a matter of seconds prior to the arrival of the S-wave (i.e., strong
tremors). The secondary notification is a WEA message and is defined in Section 3.

The EEWS notification is sent to mobile devices via the 3GPP LTE broadcast message. The broadcast
message was selected because it has the potential to reach millions of users within seconds of receiving
the earthquake alert system alert. The EEWS notification indicates that an earthquake of significant
magnitude has been detected and the user needs to take immediate action for personal protection. An
EEWS notification is broadcast by the CMSP network to cell phones in a specified geographic area following
receipt of an indication from the EAC that an EEWS notification should be broadcast. An EEW S notification
contains limited information: an indication of imminent danger using a standard display of a short
earthquake warning message, which is pre-configured in the cell phone, equivalent to the primary
notification in the 3GPP Earthquake and Tsunami Warning System (ETWS) specifications.4

4.2 EARTHQUAKE EARLY WARNING SYSTEM USING BROADCAST

According to research from the US Geological Survey (USGS), “strong seismic shaking from an earthquake
travels at about 2 miles per second, so it is possible to detect a large earthquake near its source and
broadcast a warning of imminent strong shaking to more distant areas before the shaking arrives.”® The
EEWS utilizes cellular system broadcast capabilities designed to reach a large number of people within
seconds or minutes of sending the message.

As Figure 6 illustrates, once a message is received from the earthquake alert originator, the Commercial
Service Provider (CMSP) will map the EEWS natification to the appropriate set of cell sites to broadcast
that message. The cell site area, where the broadcast message is sent to, defines a geographical or geo-
targeted area. The overall functionality of the LTE broadcast message is fully defined in 3GPP TS 23.041
“3GPP TS 23.041, 3rd Generation Partnership Project; Technical Specification Group Core Network and
Terminals: Technical realization of Cell Broadcast Service (CBS).”

14 ATIS-0700020, Feasibility Study for Earthquake Early Warning System, July 2015. Available at
http://www.atis.org/newsroom/EarthquakeFeasibilityStudy. pdf.
15 https://earthquake.usgs.gov/research/earlywarning/background.php.
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Once the Earthquake Alert Center (EAC) detects an earthquake event, it sends a message containing
pertinent information about the earthquake to the CMSP. The CMSP will broadcast the notification to the
affected geographic area, taking into consideration the network topology, radio frequency characteristics,
along with other logical or physical components to determine the best approximation of the specified alert
area. This approach allows CMSPs to reach many users within a matter of seconds to minutes in either a
general or geo-targeted area.

Again, by utilizing the Broadcast Message in the LTE Cellular Network, information is disseminated via the
Earthquake Early Warning (EEW) notifications to cell phones that are EEW-capable.

Cell Phone

—
=
E=3

Earthquake Alert Earthquake Early Wamning

Center Notification CMSP Cell Phone

Earthquake Early Waming
Notification

Cell Phone

Other Earthquake Early
Waming Notification Systems

Earthquake Early Waming Notification

Figure 6: The Early Warning Broadcast Notification.®
4.3 REGIONAL EEWS WITH BROADCAST CAPABILITIES

As noted in Figure 7, other EEWS have been developed or are in the process of being developed in other
regions throughout the world. These broadcast-based notification systems also use cellular networks and
are operational in a number of countries. Examples include Mexico, Japan, Romania, Taiwan, Italy and
China. Mexico’s EEWS has been operational since 1991. Based on the USGS report,1” Japan has the most
sophisticated EEWS and has been in operation since 2007.

16 ATIS-0700020, Feasibility Study for Earthquake Early Warning System, July 2015. Available at
http://www.atis.org/newsroom/EarthquakeFeasibilityStudy.pdf .
17 https://earthquake.usgs.gov/research/earlywarning/background.php.
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Figure 7: Earthquake Early Warning Systems around the World.*®
4.4 EEWS GEO-TARGETING

EEWS utilizes the same geo-targeting capabilities as WEA for the EEWS primary notification. Geo-targeting
is a method used to broadcast an EEWS or WEA message to a specific alert area or a geographical area.
The alert area or the specific geographical area are determined by the alert originator and may be identified
by polygons, circles or a list of counties. For EEWS, only polygons will be used to designate the EEWS
alert area.

Figure 8 is an example of a polygon used to indicate a specific alert area and is identified by a series of
points based on multiple pairs of latitude and longitude information.

18 ATIS-0700020, Feasibility Study for Earthquake Early Warning System, July 2015. Available at
http://www.atis.org/newsroom/EarthquakeFeasibilityStudy.pdf.
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Alert Area is identified
with a Polygon which
is a set of points.

County, region or
equivalent entity

Figure 8: Polygon Is Defined with a Set of Points, Each with a Pair of Coordinates.*

The polygon must be closed with the last point and the first point being equal. The standards allow up to
100 points for a polygon, i.e., a latitude/longitude pair. This number is used to provide consistency among
the Alert Originators and is further defined in a joint specification.2? In Figure 8, the red-shaded area
represents the alert area polygon.

19 ATIS-0700027, Feasibility Study of WEA Cell Broadcast Geo-Targeting, December 2, 2015. Available at
https://access.atis.org/apps/group public/download.php/25924/ATIS-0700027-FeasibilityStudy.pdf.

20 J-STD-101, Joint ATIS/TIA CMAS Alert Gateway to CMSP Gateway Interface Specification, October 2009. Available at
https://www.atis.org/docstore/product.aspx?id=24919.
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4.5 POTENTIAL EARTHQUAKE ALERT REGULATIONS

The Further Notice of Proposed Rule Making (FNPRM portion of the September 29, 2016, FCC Report &
Order and FNPRM on WEA enhancements, identified the following potential future requirements which, if
adopted by the FCC, will have implications to EEWS and 5G:

¢ Requiring Commercial Mobile Service Providers (CMSPs) to deliver EEWS alert messages to
mobile devices in less than 3 seconds, as measured from the time of each message’s creation of
the EEWS Alert Message to when the EEWS Alert Message is broadcast and displayed at the
mobile device

e Low end-to-end latency for earthquake alerts

4.6 5G EARTHQUAKE EARLY WARNING SYSTEMS

It is anticipated that EEWS will be deployed in future 5G networks, especially when 5G-only mobile devices
become available to the public.

High accuracy, low latency and other features for critical communications will be incorporated into 5G.
Thus, EEWS-specific requirements should be able to be included in 5G-specific related standards. This
future development pertaining to 5G will coincide with the understanding from the FCC that as 5G networks
grow, the expectation of EEWS and WEA enhancements will also grow.2!

5. 5G SUPPORT OF PUBLIC SAFETY COMMUNICATIONS

The use of 5G for public safety has several constraints, the first and most important being the spectrum
used. Some public safety applications, such as FirstNet in the U.S., have specific assigned spectrum. It is
possible to take advantage of 5G New Radio (NR) capabilities in the assigned spectrum, but a second
realistic constraint will be the cost of deploying 5G when only 4G is being deployed. The technology may
be useful and desirable, but it may not be economically feasible for some years for municipalities and
regulatory regions that have limited economic resources. Regulators may wish to find ways to facilitate the
use of 5G as a supplement to existing systems with a direction toward replacing those systems at the
appropriate future time.

Looking at the positive aspects, the speed, capacity and reliability that 5G NR can offer would be welcome
additions to the technology resources that can be applied to public safety communications. The speed of
communications provided by 5G NR can be applied directly to vehicle-to-everything (V2X) communications,
thus improving not only the safety on the roads, but also the ability of vehicles to self-report traffic incidents
and other functions. For example, a set of vehicles all reporting icy conditions in the same general area can
be used by road maintenance crews to target icy patches on the road before accidents can occur, and
before they would normally have been reported. Very fast vehicle-to-vehicle (V2V) communications could
also be used to assist police cars, fire trucks, and ambulances to avoid collisions when operating at high
speeds and to notify non-emergency vehicles of an approaching emergency vehicle responding to a call.

21 FCC 16-127, Federal Communications Commission Report and Order and Further Notice of Proposed Rulemaking in the Matter
of Wireless Emergency Alerts Amendments to Part 11 of the Commission’s Rules Regarding the Emergency Alert System; September
29, 2016; available at < https://apps.fcc.gov/edocs_public/attachmatch/FCC-16-127A1.pdf >.
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The capacity of 5G NR applies directly to public safety in a huge variety of situations. High capacity supports
the streaming of high-quality video, large files representing important data to resolve emergency situations
(e.g., the blueprints of a building that is burning) and multiple emergency personnel that must all receive
and transmit large quantities of data simultaneously in the same area. It is most likely that 5G will for some
time supplement the public safety communications systems that exist or are being built now.

The 5G NR can be configured to support high reliability, which directly improves public safety
communications. A medical reading being transmitted from an ambulance racing to the hospital must be
fast and correct. The V2V information used to support public safety actions of vehicles moving at high speed
must be accurate the first time because there may not be a second chance to notify the other vehicle of a
pending collision.

The 5G system also applies directly to other public communications systems that are used in high priority
situations, such as next generation network priority service (NGN-PS). 5G communications systems will
provide the speed, capacity and reliability to those systems to increase their usefulness to those making
high-priority decisions in times of crisis. The NGN-PS application level can be applied to the 5G system to
obtain the resources needed to resolve critical events. Where the NGN-PS application currently uses
functions of the 4G systems to obtain the resources and priorities it needs, interfaces to the flexibility of the
5G systems built on network slicing can provide a broad array of new, flexible capabilities. This could be
used to create an expanded set of priority services.

6. 5G SUPPORT OF INDIVIDUALS WITH DISABILITIES

Persons with disabilities have special needs that are increasingly being supported by technology. The
primary aspects of 5G that will facilitate and accelerate support for these individuals are speed, capacity
and reliability.

Imagine a person who is homebound with limited mobility. With the installation of monitors and other
mechanisms in each room that are securely under that individual’s control, the person can:

*  Quickly check to see whether windows are closed when rain begins

« Activate mechanisms to close the windows

* Lock and unlock doors

+ Carry on video conversations with medical personnel

+ Communicate with loved ones

» Have a full business career

»  Securely, quickly and accurately send medical readings to her doctor

« Control remote devices to prepare food, fetch items and manipulate her homebound environment,

With the quick and reliable response that 5G provides, mechanisms can be built to detect critical events
(e.g., a person beginning to fall) and to take actions to alleviate or circumvent those events, initiate
appropriate contacts to emergency medical personnel and begin to transmit vital sign information. The
Internet of Things (IoT) will be fundamental to such improvements for those with disabilities, resulting in
sensors, monitors and activators integrated in a variety of novel and ingenious ways to create improved
living environments. It is expected that the aging populations in many countries will experience a more
independent lifestyle than earlier generations using such a highly integrated environment that those
populations can securely control. Opportunities for existing businesses and new entrepreneurs are already
expanding. The capabilities of 5G will increase that growth rate
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7. 5G SUPPORT OF LAWFUL SURVEILLANCE

In the U.S., the Communications Assistance for Law Enforcement Act (CALEA) requires
Telecommunications Service Providers (TSPs) to comply with numerous lawful interception requirements
for all communications to/from a target of interception. Court orders can require TSPs to provide law
enforcement with authorized information related to the communications of a target of interception, such as
call-identifying information (e.g., calling number, called number) only, or both call-identifying information
and call content (e.g., voice packets, data packets, SMS message content) for a given communication with
an associate. CALEA requirements are applicable in a 5G environment, and industry standards for Lawful
Intercept (LI) are currently being worked to assess and describe the relevant LI implications.

Targets of intercepted communications may include subscription or device identities associated with 0T
devices, as well as subscription identifiers or device identities traditionally associated with individuals (e.g.,
cellular service subscription identity, mobile device identity, or wireline service subscription identity).

International LI requirements for countries around the globe are currently being considered in the
development of 3GPP R15 LI specifications in 3GPP SA3 LI to support the emerging 5G architecture. LI
requirements in 3GPP are derived as a union of requirements from CALEA in the U.S. and from the LI
requirements of other nations around the globe. 3GPP SA3 LI includes regulators and law enforcement
agencies from around the globe (mainly Europe and the U.S.) as well as telecom operators and vendors
(Europe, U.S., Asia). Analysis is currently taking place in 3SGPP SA3 LI on the potential LI impacts on new
network nodes being proposed in 3GPP SA2. The 5G architecture is currently in flux in 3GPP SA2, and as
such, the LI implications are in the early stages of exploration in 3GPP SA3 LI for 3GPP Release 15 support.

8. SPECTRUM SHARING

5G New Radio (NR) is expected to operate across diverse spectrum ranges, from sub-1 GHz frequencies
to millimeter wave frequencies. Licensed exclusive use of spectrum remains critical to Mobile Network
Operators (MNOs) because it provides, among other things, greater certainty in long-term access and
performance, as well as protection from interference. However, there are great opportunities for 5G NR to
use shared and unlicensed spectrum that would benefit MNOSs, enterprises and entrepreneurs by unlocking
more spectrum to enable innovative deployment scenarios.

Spectrum sharing between federal entities and commercial users has been successfully implemented in
the AWS-1, AWS-3 and 5 GHz bands. More recently, shared spectrum allocation is being used for the 3.5
GHz Citizens Broadband Radio Service (CBRS)? in the U.S. and the 2.3 GHz Licensed Shared Access
(LSA) 2 service in parts of Europe. Recent FCC rulings have opened more opportunities for
shared/unlicensed spectrum including 37.0-37.6 GHz and 64-71 GHz.2*

While still in the experimental stage with no real-world results, both CBRS and LSA embrace a vertical or
tiered-priority sharing model, where incumbent users, such as government entities, may already exist in the
band and will remain protected with the highest priority. However, during fallow periods, or in geographically
unused areas secondary and tertiary users may be permitted. Horizontal (i.e., a single tier) sharing is the
most common sharing method today and is used in most license-exempt (unlicensed) bands, such as 2.4

22 See https://www.fcc.gov/rulemaking/12-354 and https://www.cbrsalliance.org/.
2 http://www.etsi.org/news-events/news/1181-2017-04-news-etsi-releases-specifications-for-licensed-shared-access.
24 FCC ruling 16-89 on 7/14/2016.
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GHz, 5 GHz and 60 GHz where there is no difference in priority among users sharing the spectrum, and no
expectation of protection from interference. A combination of both sharing models is being supported by
the CBRS band sharing scheme.?®

Benefits of Shared Spectrum for MNOs

Access to shared 5G spectrum could permit MNOs to augment their licensed services and offer additional
capabilities to their 5G customers. Access to shared spectrum will permit MNOs to aggregate this spectrum
with their licensed bands and create a larger bandwidth channel, which in turn can support higher user
throughput and data-intensive applications.

While certain mobility and ultra-reliability services may require exclusively licensed spectrum, limited
sharing with the primary incumbent, with well-defined spectrum rights, can incentivize the MNO to use the
shared band as a primary band for 5G services. It is for this reason that spectrum licensing terms that are
attractive to MNOs will go a long way in supporting the development of 5G networks in shared spectrum.
MNOs can decide to build their own 5G radio networks in shared spectrum if exclusive licensed spectrum
is unavailable or bandwidth-limited in a market, or take advantage of sharing 5G radio networks that they
may own or that may perhaps be owned by a new entrepreneur.

MNOs can also deploy 5G NR-based licensed assisted access (LAA)?¢ to aggregate 5G NR carriers in
shared/unlicensed spectrum with an LTE or 5G NR anchor carrier in exclusive licensed spectrum to further
improve network capacity and combine the benefits offered by different spectrum types. However,
considering the high costs of 5G networks, MNOs would likely first deploy 5G services using exclusive
licensed spectrum and then aggregate unlicensed shared spectrum. For example, MNOs could use 5G
NR-based LAA to improve network capacity and/or the user experience.

Benefits of Shared Spectrum for New Entrants

Historically, the cost to deploy mature technology declines over time. Economies of scale increase as
technology is adopted. 5G technology is expected be available in small cell formats in 2019, and over the
coming years the benefits of the economies of scale will increase as volumes increase.

What does this mean to the new entrant, the entrepreneur, the non-traditional network operator? One
possible scenario is that potential new operators that use 4G in shared spectrum can gain knowledge with
mobile networks and be prepared for a technology migration when economies of scale exist. Thus, the
entrepreneurs and non-traditional network operators that have gained experience in the use of 4G
technology in shared spectrum could possibly be poised to move to 5G technology when the business
benefits exist.

Lessons Learned from Current Sharing Regimes

When a MNO is adding a new spectrum band or next-generation technology to its network, investment
certainty is a key prerequisite. From a regulatory perspective, clear and distinct spectrum sharing rules
should be the goal of any spectrum sharing policy. For example, sharing rules and methodology for
coordination are well defined for the AWS-3 and the recently-auctioned 600 MHz spectrum bands. Two-
tiered sharing models—with demarcated protection rights for the incumbent and spectrum rights for the
new entrant licensee—provide the predictability necessary for marketplace investment. Recent sharing
agreements for the AWS-1 band at Cherry Point, NC,?” provide another example of industry and

% https://workspace.winnforum.org/kws/public/download/3603/WINNF-15-S-0112-
V2.0.0%20CBRS%200perational%20and%20Functional%20Requirements. pdf.

2 3GPP RP-170828, New SID on NR-based Access to Unlicensed spectrum, March 2017.
27 https://ecfsapi.fcc.qov/file/10720835717265/MOA%20Ex%20Parte%20-%20ATT-DON. pdf
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Department of Defense (DoD) partnership that developed and implemented spectrum sharing best
practices benefiting the parties involved.

Like all new technology, the CBRS band and its three-tiered sharing framework adopted by the FCC has
required some fine-tuning of the rules as industry works to deploy products. As the CBRS work has
progressed, the methodology and protection requirements by the DoD and the FCC to protect primary
incumbents (including the Navy radars) have become more specific as individual details have been decided.
A hybrid approach incorporating sensing and informing incumbents is being adopted to manage this
dynamic environment. The results of that work could provide a point of reference for other countries with
needs to protect government or other incumbents in a band with complex sharing considerations.

The question of how to manage priority access licenses (PALS) is also undergoing scrutiny. The original
plan to have PALs restricted to a U.S. census tract and available for a 3-year period without some level of
guaranteed renewal may not be the most desirable for MNOs or others who need some level of guarantee
before investing in shared spectrum networks. It is anticipated that the FCC will give close review to this
issue, work with MNOs and potential new entrants to understand and possibly refine requirements and
potentially modify aspects of PAL. 5G Americas has filed comments with the FCC regarding the review of
key parts of the licensing rules for CBRS.

CBRS Three-Tiered Sharing Model

The three-tiered CBRS sharing model was designed to support not only incumbents and those who need
the assurance of available spectrum that a protected license (e.g., PAL) provides, but also general users
that are willing to accept some level of interference. The General Authorized Access (GAA) level provides
a lower barrier to new entrants into the communications market. Such new entrants will have differing needs
and environments such as:

* Malls

« Stadiums

»  Office buildings

» Campuses,

+ Enterprises requiring their own networks (e.g., refineries, distribution centers)

Some new entrants that use GAA shared spectrum may have little interference to deal with, such as an oil
refinery, or a large building with walls that highly attenuate radio signals. Other new entrants may find that
some interference can be tolerated by the installation of cells that cooperate in interference mitigation in
various ways. These buildouts will almost surely begin in 4G technology, but will be ready to migrate to 5G
as lessons are learned.

Two-Tiered Sharing Models

Two-tiered sharing models, which provide primary usage rights to incumbents while permitting access by
new entrants, are proven and work well. This is evident from recent licensed auctions and the use of the 5
GHz band. LSA provides a very useful example of two-tiered spectrum. As European countries move
forward with LSA, lessons learned will be extremely useful for operators in LSA shared spectrum
environments as they plan to migrate to 5G.

Use of Shared Spectrum

Via shared spectrum, enterprises and entrepreneurs can build new businesses and use new business
models that were not previously available or that were difficult to achieve in existing unlicensed bands. For
example, entrepreneurs can enable small 5G radio networks on a campus, in a mall or in a large building.
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Subject to any usage restrictions for sharing parties, they can operate these networks as private networks
and support only their own subscribers. However, they can also operate these networks as neutral host
networks (NHNSs) that support multiple service providers, some of which may be MNOs that find it
advantageous in various circumstances and venues to use the NHN access in place of building, deploying
and operating their own. Subject to band-specific sharing rules, an entrepreneur might also build a hybrid
network that operates as a private network while also offering radio access services to service providers.

Spectrum sharing could also play a role in the new Upper Microwave Flexible Use Service (UMFUS), in the
millimeter bands in the U.S. For example, the 70/80 GHz bands are currently used for fixed services and,
subject to future rules,?® could play an important role in supporting 5G for backhaul and for the evolution of
LTE, as well. Any new services in the band will need to consider this current use and accommodate future
expansion of fixed services. In general, the development of a spectrum-sharing framework in bands where
relocation may be impractical will need to accommodate the incumbent users and potentially their future
expansion.

5G spectrum sharing will likely make use of various technologies developed for unlicensed/shared
spectrum, including LTE-U/LAA,2 CBRS/LSA, LTE+Wi-Fi Aggregation3® and MulteFire.3! However, 5G
spectrum sharing may be built on top of a 5G NR flexible framework for forward compatibility, such as
flexible TDD subframe structures.3? It would support different spectrum bands from sub-6 GHz to millimeter
wave (mmWave) bands and leverage enhanced spatial techniques, such as massive Multiple-Input
Multiple-Output (MIMO) and Coordinated MultiPoint (CoMP), 3 to improve spectral efficiency. It is expected
to enable shared, prioritized use combined with exclusive use and various degrees of coordination for
dynamic and flexible sharing. In March 2017, 3GPP approved a study item of 5G NR in unlicensed
spectrum, which covers both aggregation of licensed and unlicensed spectrum and standalone mode in
unlicensed bands, such as 5 GHz, 37 GHz and 60 GHz.?¢

Spectrum sharing has the potential to open a new range of possibilities for both MNOs and enterprises
beyond what would be attainable in existing unlicensed allocations. Different sharing frameworks would
allow sharing parties different levels of protection rights. The ability of shared spectrum to support 5G radio
technologies in addition to other existing radio technologies provides flexibility that may enable innovation
and capabilities.

9. CONCLUSIONS & RECOMMENDATIONS

The regulatory requirements discussed in Sections 2 through 7 of this white paper apply to
telecommunication services in general and are not dependent on a specific technology. The method used
by the technology to satisfy those requirements can vary from one technology to another. In the case of 5G
technology, the ability to satisfy these requirements has been a consideration from the technology’'s
inception.

The solutions provided by 5G technology are built upon, and are extensions of, the solutions provided in
4G networks. In the same way that 4G provided greater capabilities than 3G, resulting in improved services
and new capabilities (e.g., emergency video calls), 5G’s capabilities of higher speeds, greater capacities
and improved air interface reliability will also result in further improved services and new features (e.g., cars

28 https://www.fcc.gov/document/spectrum-frontiers-ro-and-fnprm.

2 http://www.3gpp.org/news-events/3gpp-news/1660-laa_ieee.

30 http://www.3gpp.org/news-events/3gpp-news/1771-wlan_lte.

31 http://www.multefire.org/.

32 3GPP TR 38.802, Study on new radio access technology Physical layer
aspectshttps://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationld=3066.
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that can notify other cars around them of sudden, unexpected behavior such as swerving or abrupt
deceleration).

All major operators are responsible for supporting the regulatory requirements of their region and have
been present in the formation of the 5G system. This has provided a strong assurance that there are
certainly no known major standards gaps in the ability of the 5G system to support the requirements for
which those operators are responsible. The 5G systems will need to evolve as future regulations are
identified by various regulators responsible for telecommunications and other sectors. While it is likely that
small details may need to be completed and fine-tuned, the involvement of operators in the ongoing work
in 3GPP provides additional assurance that those details will be completed as they come to light.

It is recommended that ongoing collaboration between operators, vendors and regulatory agencies
continue in each region to insure the 5G deployment plans meet all regulatory requirements. Such
collaborations already exist in almost all regions in the Americas. As needed improvements to 3GPP
specifications and local versions of those specifications are discovered, it is recommended that existing
relationships among operators, vendors and regulators be leveraged to accomplish those improvements in
a standardized manner.

APPENDIX A: ACRONYM LIST

3GPP Third Generation Partnership Project

5G Fifth Generation

AMBER America's Missing: Broadcast Emergency Response
ATIS Alliance for Telecommunications Industry Solutions
CALEA Communications Assistance for Law Enforcement Act
CBRS Citizens Broadband Radio Service

CBS Cell Broadcast Service

CFR Code of Federal Regulations

CISN California Integrated Seismic Network

CMAS Commercial Mobile Alert System

CMRS Commercial Mobile Radio Service

CMSP Commercial Mobile Service Provider

CoMP Coordinated Multipoint

DoD Department of Defense

EEW Earthquake Early Warning

EEWS Earthquake Early Warning System

ETWS Earthquake & Tsunami Warning System

eWEA Enhanced Wireless Emergency Alert

FCC Federal Communications Commission

FEMA Federal Emergency Management Agency

FNPRM Further Notice of Proposed Rule Making

FS Fixed Services

GAA General Authorized Access

HCO Hearing Carry Over

loT Internet of Things

IPAWS Integrated Public Alert and Warning System

LAA Licensed Assisted Access
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LI Lawful Interception

LSA Licensed Shared Access

LTE Long Term Evolution

LWA LTE+ Wi-Fi Aggregation

MIMO Multiple-Input Multiple-Output

MNO Mobile Network Operator

NHN Neutral Host Network

NG9-1-1 Next Generation 9-1-1

NGN-PS Next Generation Network Priority Service
NR New Radio

NSI Non-Service Initialized

oTT Over-the-Top

PAL Priority Access License

PSAP Public Safety Answering Point

PWS Public Warning System

RTT Real Time Text

SIB System Information Block

SIM Subscriber Identity Module

SM Short Message

SMS Short Message Service

TSP Telecommunications Service Provider
UMFUS Upper Microwave Flexible Use Service
USGS US Geological Survey

\AY Vehicle to Vehicle

V2X Vehicle to Anything

VCO Voice Carry Over

VolP Voice over IP

WARN Warning Alert and Response Network
WEA Wireless Emergency Alert
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