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UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF TEXAS
WACO DIVISION

EMERGENT MOBILE LLC,

Plaintiff, Case No. 6:21-cv-00629

v JURY TRIAL DEMANDED

LG ELECTRONICS, INC., and
LG ELECTRONICS U.S.A,, INC,,

Defendants.

COMPLAINT FOR PATENT INFRINGEMENT

Plaintiff Emergent Mobile LLC (“Emergent Mobile”), by and through its undersigned
counsel, files this Complaint against Defendants LG Electronics, Inc. (“LGE”) and LG Electronics
U.S.A. Inc. (“LGEUS”) (collectively “Defendants” or “LG”) for patent infringement of United
States Patent Nos. 9,819,506; 9,198,014 and 9,097,530 (the ‘“Patents-in-Suit””) and alleges as
follows:

NATURE OF THE ACTION

1. This is an action for patent infringement arising under the patent laws of the United
States, 35 U.S.C. § 1 et seq., including 35 U.S.C. §§ 271, 281, 283, 284, and 285.

PARTIES

2. Plaintiff Emergent Mobile LLC is organized under the laws of Texas, having its

principal place of business at 1150 Empire Central Place #112, Dallas, Texas 75247.
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3. Defendant LGE is a corporation organized under the laws of South Korea, with its
principal place of business at LG Twin Towers, 128 Yeoui-daero, Yeongdungpo-gu, Seoul, 07366,
South Korea. Defendant LGE directly and/or through one or more of its subsidiaries, affiliates,
and/or intermediaries, including though Defendant LGEUS, conducts business in and is doing
business in Texas and in this District and elsewhere in the United States, including, without
limitation, using, offering to sell, selling, and/or importing mobile communications devices such
as mobile phones, smartphones, and tablet PCs that embody the patented technology, enabling
third party distributors and resellers to sell and offer to sell mobile communication devices, and
enabling end-user purchasers to use such devices in this District. LGE is a parent corporation of
Defendant LGEUS.

4. Defendant LGEUS is a corporation organized under the laws of the State of
Delaware, with regular and established places of business in Texas at least at 9420 Research Blvd,
Austin, Texas 78759; 21251-2155 Eagle Parkway, Fort Worth, Texas 76177; and 14901 Beach St,
Fort Worth, Texas 76177. LGEUS’s registered agent for service of process in the State of Texas
is United States Corporation Co. 211 E. 7™ Street, Suite 620, Austin, TX 78701 or wherever they
may be found. LGEUS has headquarters at 1000 Sylvan Avenue, Englewood Cliffs, NJ 07632.
Upon information and belief, LGEUS supports LGE’s smartphone, mobile device, tablets, and TV
business in the United States with local logistics, local sales, repair, and technical support. Upon
information and belief, LGEUS has also established warehouse locations in the United States.
Defendant LGEUS conducts business in and is doing business in Texas and in this District and
elsewhere in the United States, including, without limitation, using, offering to sell, selling, and/or

importing mobile communications devices such as mobile phones, smartphones, tablet PCs, and
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TVs that embody the patented technology, enabling third party distributors and resellers to sell
and offer to sell mobile communications devices, and enabling end-user purchasers to use such
devices in this District.

5. Upon information and belief, LGE controls and is the majority owner of LGEUS.
LGE and LGEUS design, manufacture, use, import into the United States, sell, and/or offer for
sale in the United States smartphones and other mobile devices under the “LG” brand.

6. Upon information and belief, LGE and its United States-based subsidiaries
including LGEUS (which act as part of a global network of overseas sales and manufacturing
subsidiaries on behalf of LGE) have operated as agents of one another and as parts of the same
business group to work in concert together and enter into agreements with one another that are
nearer than arm’s length. For example, LGE alone and through at least LGEUS’s activities,
conducts business in the United States, including importing, distributing, and selling mobile
devices that infringe the Patents in Suit in Texas and in this District. Through offers to sell, sales,
imports, distributions, and other related agreements to transfer ownership of Defendants’ mobile
devices with distributors and customers operating in and maintaining a significant business
presence in the United States and in this District, and/or its U.S. subsidiary LGEUS, LGE does
business in Texas, and in this District.

7. Defendants offer for sale, and/or sell smartphones, other mobile devices, and TVs
throughout the United States, including within this District that incorporate the infringing
technologies.

8. Defendants have and/or maintain authorized sellers and sales representatives that

offer and sell products pertinent to this Complaint throughout the State of Texas, including this
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District and to consumers throughout this District, such as: AT&T Store at 4330 W Waco Drive,
Waco, Texas 76710; Verizon Authorized Retailer at 2812 W Loop 340, Suite# H-12, Waco, Texas
76711; Best Buy at 4627 S Jack Kultgen Expy, Waco, Texas 76706; and Amazon.com.

JURISDICTION AND VENUE

0. This action arises under the patent laws of the United States, Titles 35 of the United
States Code (“U.S.C.”) § 101 et seq.

10. This Court has subject matter jurisdiction under 28 U.S.C. §§ 1331 and 1338(a).

11. This Court has personal jurisdiction over Defendants, because, directly or through
intermediaries, each Defendant has committed acts within the Western District of Texas giving
rise to this action and/or has established minimum contacts with the Western District of Texas
such that the exercise of jurisdiction would not offend traditional notions of fair play and
substantial justice.

12.  For example, LGEUS maintains a regular and established place of business at 9420
Research Blvd, Austin, Texas 78759. LGEUS’s registered agent for service of process in the State
of Texas is Corporation Service Company, 211 E. 7% Street, Suite 620 Austin, Texas 78701-3218.

13. Further, on information and belief, LGE directs and controls the actions of LGEUS
such that it too maintains regular and established offices in the Western district of Texas, including
at 9420 Research Blvd, Austin Texas 78759.

14. In addition, Defendants have placed or contributed to placing infringing products

into the stream of commerce via and established distribution channel knowing or understanding
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that such products would be sold and used in the United States, including in the Western District
of Texas

15. On information and belief, Defendants also have each derived substantial revenue
from infringing acts in the Western District of Texas, including from the sale and use of infringing
products.

16. Venue is proper in this judicial district under 28 U.S.C. § 1391(b)-(c) and 28 U.S.C.
§1400.

17. In particular, LGE is a corporation organized and existing under the laws of the
Republic of Korea, and LGEUS has maintained regular and established places of business at 9420
Research Blvd, Austin, Texas 78759.

18. On information and belief, each Defendant exercises direction and control over the
performance of each other Defendant, or they form a joint enterprise such that the performance by
one Defendant is attributable to each other Defendants.

THE ASSERTED PATENTS

United States Patent No. 9,819,506
19. On November 14, 2017, the United States Patent and Trademark Office duly and
legally issued United States Patent No. 9,819,506 (“the ‘506 patent”) entitled “Method for
Transmission and Reception in Point-Multipoint Radio Broadcasting of Multilanguage Messages
in Cellular Mobile Communications, Mobile Telecommunications Network and Mobile Terminal
for the Embodiment of the Method” to inventor David F. Sorrells et al.

20. The 506 patent is presumed valid under 35 U.S.C. § 282.
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21. Emergent Mobile owns all rights, title, and interest in the ‘506 patent.
United States Patent No. 9,198,014
22. On November 24, 2015, the United States Patent and Trademark Office duly and
legally issued United States Patent No. 9,198,014 (“the ‘014 patent”) entitled “Process and
Apparatus for Cooperating Transmission of an Alarm” to inventor Paolo D’ Amato et al.
23. The ‘014 patent is presumed valid under 35 U.S.C. § 282.
24. Emergent Mobile owns all rights, title, and interest in the ‘014 patent.
United States Patent No. 9,097,530
25. On August 4, 2015, the United States Patent and Trademark Office duly and legally
issued United States Patent No. 9,097,530 (“the 530 patent”) entitled “Method For Ensuring
Continuity Of Service Of A Personal Navigation Device And Device Thereof” to inventor Saverio
Celia.
26. The 530 patent is presumed valid under 35 U.S.C. § 282.
27. Emergent Mobile owns all rights, title, and interest in the ‘530 patent.

CLAIMS FOR RELIEF

COUNT I — Infringement of United States Patent No. 9.819.506

28. Plaintiff hereby realleges paragraphs 1 through 27 as though fully set forth herein.
29. LG directly and/or through its subsidiaries, affiliates, agents, and/or business
partners, have in the past and continue to directly infringe at least claims 8 and 10 of the ‘506
Patent pursuant to 35 U.S.C. § 271(a) by making, using, selling, offering for sale, and/or importing

in the United States (the “’506 Accused Products.)
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30. LG products that infringe one or more claims of the *506 patent include, but are not
limited to, 4G and 5G phones and smartphones, including but not limited to the LG W series, LG
Velvet series, LG K series, LG Q series, LG V series, LG G series, LG X series, LG Signature
Edition Series, LG Stylo series, LG Wing, and the like.!

31. Regarding claim 8:

A mobile terminal configured to receive a broadcast message and adapted to operate in a cellular
mobile telecommunications system with broadcast functionality,

For example, but not by way of limitation, the 504 Accused Products, such as LG’s K92
smartphones support LTE network and support Wireless Emergency Alerts (WEA) feature. LTS
standard specification (i.e., 3GPP TS 23.041 version 16.4) delineates technical realization of a cell
broadcast service. The cell broadcast service delivers emergency alerts/messages on a mobile
device configured for receiving ETWS (Earthquake and Tsunami Warning System) or CMAS
(Commercial Mobile Alert System) messages, these messages are also known as wireless

emergency alerts (WEA) where the mobile device is operating in an LTE network.

! Plaintiff reserves the right to add additional infringing devices for its infringement contentions.
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0 LG LD SONATURE LG Thisd
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h LG K92™ 5G | Cricket Wireless
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. 1
Specifications
MNetwork frequency GSM: 850/900/ 1800/ 1900MHz

UMTS/HSPA+ Bands: B1/B2/B4/85,
LUE Bands: B1/B2/B3/B4/B5/B7/B12/B14/B20/

B29/B30/B38/B39/B40/B41 /B&S
5G Bands: n2/ n5/ nbb

Wireless Emergency Alerts

You can view emergency alerts and customize your emergency alert
settings. On the settings screen, tap Network & internet > Wireless
Emergency Alerts.
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ETSI TS 123 041 v16.4.0 202007

TECHNICAL SPFECIFICATION

Digital cellular telecommunications system (Phase 2+) (GSM);
Universal Mobile Telecommunications System (UMTS);

m.

Technical realization of Cell Broadcast Service (CBS)
(3GPP TS 23.041 version 16.4.0 Release 16)

2 General description

PWS provides a service that allows the network to distribute warning messages on behalf of public authority. PWS
enubles the distribution of ETWS, CMAS (aka WEA), KPAS and EU-Alert warning messages in GSM, UMTS, E-
UTRAN, and NG-RAN,

WEA Wireless Emergency Alert

9.1.3  Warning Message Delivery
9.1.31 General

In E-UTRAN, an ETWS capable UE or a CMAS capable UE uses the procedures as outlined in subclause 9.1.3.4. See
3GPP TS 36.331 [36] for details on the radio interface.

A UE in limited service state, and configured according 1o the USIM data file to display waming messages on that
PLMN, shall display warning messages to the user.
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Mobile Network Public Warning Systems and the Rise of Cell-Broadcast

Bs5C

BTS GSM Handsats
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LTE Terminals

The CBE is the messaging interface to the CBC. The CBE is a u

d s

interface used by the message creator to both compile the message

and then specity the location (or locations) of message recipients. Once
defined, the message is sent to the CBC, which maps the target area to
the mobile network cells and then sends the cell broadcast mes

required radio access network(GSM, 3G, LTE), which

v by P
el e LLY LI

will manage the

message broadcast to the end user

receive one or more multilanguage broadcast messages from the cellular mobile
telecommunications system, said one or more multilanguage broadcast
messages being included in blocks of a broadcast channel in a set of
languages preferred by users of a plurality of said mobile terminals;

The cell broadcast service can deliver emergency alert messages in multiple languages
using dedicated broadcast channels where congestion is unlikely. As seen in below evidence, the

messages include data coding scheme, which identifies the language applied to the message.
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Establishing Two Main Candidates - SMS v. Cell Broadcast Service (CBS)

Message Display - The message can be displayed on the handset with no
user interaction and a distinct warning tone sounded. CBS also has the
capability to deliver messages in multiple languages.

Cell Broadcast Service (CBS)

Broadcasts are sent on dedicated channels therefore congestion unlikely, though delays to
message delivery may occur in areas of poor coverage.

943 E-UTRAN
9.43.1 General Description

The waming message may be segmented within E-UTRAN for transmission over radio interface.

9432 Message Parameter

Parameter
Message |dentifier
Serial Number
CB Data (Warning Message Content E-UTRAN},
Data Coding Scheme
Warning Area Coordinates (O)

The table gives a high-level description of the waming message content. The format of the waming message is
described in 3GPP TS 36,331 [36].

94323 Data Coding Scheme

This parameter identifies the alphabet/coding and the language applied to the waming message as defined in
IGPP TS 23.038 [3]. The contents of the parameter are specified in subclause 9.4.2.2 4 with respect to its structure and

possible value range.

94224 Data Coding Scheme
Where the message relates to a public warning system, the Message Identifier values 4370 through 4382, 4396 and

4398, relate to warning messages delivered in languages which are mandatory 1o receive. The ME shall not use any
language filter mechanisms or use the language(s) selected through the MMI to determine whether a particular CBS
message should be displayed for these Message Identifier values. This does not affect the abality to sct a particular

message entifier by MMLL

Where the message relates to a public warning system, the Message Identifier values 4383 through 4395, 4397 and
4399, relate to Warning messages delivered in Inngungcs which are optional to receive. For these values, the ME can use
language filter mechanisms and the MS/UE may usc the language(s) sclected through the MMI to determine whether a
particular CBS message should be displayed. Even if the Message ldentifier 1s not scttable by MMI, the message shall
still be discarded if the language is filtered or is not set to be displayed.

interpret a piece of information relating to at least one language identifier in each
of said one or more multilanguage broadcast messages;

11
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Using the data coding scheme contained in the messages, the mobile device interprets the

messages.

94.3 E-UTRAN
9.43.1 General Description

The warning message may be segmented within E-UTRAN for transmission over radio interface.
9432 Message Parameter

Parameter
Message Identifier
Seral Number
CB Data (Warning Message Content E-UTRAN},
Data Coding Scheme
Warning Area Coordinales (O)

The table gives a high-level description of the waming message content. The format of the waming message is
described in 3GPP TS 36,331 [36],

2 General description

To permit mobiles to sclectively display only those CBS messages required by the MS/UE user, CBS messages are
assigned a message class which categorises the type of information that they contain and the language (Data Coding
Scheme) in which the CBS message has been compiled. Through the use of appropriate MMI, the user is then able to
iguurt message types that he does not wish to receive, cg ad'r-cru.ung information or messages in an unfamiliar
language.

What does a CBS message look like?
The basic structure for a single message page' is as shown on the
ful]:‘m'ing page:

Octet Number

(1 octet = 8 Bits)

5 Data Coding Scheme

If the message is not set to immediate display, this parameter tells the mobile
handset how to display the message and which alphabet/languaage to use when
interpreting the message. Through the use of an interface on the handset the user
is able to ignore messages in an unfamiliar language. However, some waming
messages may be transmitted in mandatory languages that are forcbly displayed.

compare said at least one language identifier of each message with at least one
identifier of a user’s preferred language chosen by a user of the mobile
terminal and stored in the hardware memory of the mobile terminal
identifying the language used in the mobile terminal;

12
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Using the mobile device, a user can set a preferred language for displaying the messages
in that language. The set language preference is stored in the SIM of the mobile device. The revived

messages are compared with the set language preference stored in the SIM.

8.43.23 Data Coding Scheme

This parameter identifies the alphabet/coding and the language applied to the waming message as defined in
JGPP TS 23.038 [3]. The contents of the parameter arc specified in subclause 9.4.2.2.4 with respect to its structure and
possible value range.

94224 Data Coding Scheme

This parameter identifies the the alphabet/coding and the language applied to a CBS Message as defined in
IGPP TS 23.038 [3].

When the USIM indicates one or more language preferences, the UE shall, by default, use the language(s) stored in the
USIM (in the EFpy_file) to set any language filter mechanisms provided by the UE.

Optionally, when allowed by language code processing specified below, the user can select the language(s) required by
using an MML, to determine whether a particular CBS message should be displayed.

select the message for which a match is found through said comparison; and
display the selected message;

Based on the set language preference, the messages are displayed in the preferred language.

94224 Data Coding Scheme

This parameter identifies the the alphabet/coding and the language applied to a CBS Message as defined in
IGPP TS 23.038 [3]).

When the USIM indicates one or more language preferences, the UE shall, by default, use the language(s) stored in the
USIM (in the EFp_file) to set any language filter mechanisms provided by the UE.

Optionally, when allowed by language code processing specified below, the user can select the language(s) required by
using an MML, to determine whether a particular CBS message should be displayed.

2 General description

To permit mobiles to selectively display only those CBS messages required by the MS/UE user, CBS messages are
assigned a message class which categorises the type of information that they contain and the language (Data Coding
Scheme) in which the CBS message has been compiled. Through the use of appropriate MML, the user is then able to
ignore message types that he does not wish to receive, e.g. advertising information or messages in an unfamiliar
language.

13
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wherein the mobile terminal is adapted to manage broadcast-type mobile
communication in accordance with any one of the 3GPP (3 Generation
Partnership Project), UMTS (Universal Mobile Telecommunications
System), GPRS (General Packet Radio Service), GSM (Global System or
Mobile Communications) standards, wherein said Multilanguage
messages are structured according to the System Information Block 10
and/or System Information Block 11 and/or System Information Block 12

types.

The mobile device operating in LTE network can receive and display cell broadcast

messages. The messages can be structured according to the system information block 10, 11 or 12

types.

Mobile Network Public Warning Systems and the Rise of Cell-Broadcast
B
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The CBE is the me ssaging inlerface to the CBC. The CBE is a user

interface used by the message creator to both comp

and then specity the location (or locations) of
defined, the message is sent to the CBC, which n

the mobile network cells and then sends the cell

required radio access network(GSM, 3G, LTE), which will manage th

message broadcast to the end user
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ETS' TS 136 331 V16.4.0 (2021-04)

TECHNICAL SPECIFICATION

Evolved Universal Terrestrial Radio Access (E-UTRA);
Radio Resource Control (RRC);
Protocol specification
(3GPP TS 36.331 version 16.4.0 Release 16)

5214 Indication of ETWS notification

ETWS primary notification is contained in SystemlnformationBlockTypel0) and ETWS secondary notification is
contained in SysteminformationBlockType! |. Segmentation can be applicd for the delivery of a secondary notification.
The segmentation is fixed for transmission of a given secondary notification within a cell (i.c. the same segment size for
a given segment with the same messageldentifier, serialNumber and warningMessageSegmentNumber). An ETWS
secondary notification corresponds to a single C8 data 1E as defined according to TS 23.041 [37)

5.2.1.5 Indication of CMAS notification

CMAS notification is contained in System/nformationBlockType 2. A CMAS notification corresponds to a single CB
data |E as defined according to TS 23.041 [37]. A CMAS notification may optionally have associated warning arca
coordinates, Seg 1on can be applied for the delivery of a CMAS notification and, if present, the associated
wamning arca coordinates. The segmentation is fixed for transmission of a given CMAS notification and, if present, any
associated warning arca coordinates within a cell (i.e. the same segment size for a given segment with the same
messageldentifier, serialNumber and warning MessageSegmentNumber). E-UTRAN docs not interleave transmissions
of CMAS notifications, i.e. all segments of a given CMAS notification transmission are transmitted prior to those of
another CMAS notification.

32. Regarding claim 10:

The mobile terminal according to claim 8, wherein said hardware memory area of the mobile
terminal comprises a Subscription Identity Module of the mobile terminal or any other
hardware memory area of the mobile terminal.

For example, but not by way of limitation, the LG K92 includes a SIM that stores a

language preference of the user.

94224 Data Coding Scheme

This parameter identifies the the alphabet/coding and the language applied to a CBS Message as defined in
IGPP TS 23.038 [3].

When the USIM indicates one or more language preferences, the UE shall, by default, use the lan s) stored in the
USIM (in the EFp file) to set any language filter mechanisms provided by the UE.

Optionally, when allowed by language code processing specified below, the user can select the language(s) required by
using an MMI, to determine whether a particular CBS message should be displayed.

15
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33. Emergent Mobile has been damaged by the direct infringement of LG and is
suffering and will continue to suffer irreparable harm and damages as a result of this infringement.

COUNT II — Infringement of United States Patent No. 9.198.014

34. Plaintiff hereby realleges paragraphs 1 through 27 as though fully set forth herein.

35. LG directly and/or through its subsidiaries, affiliates, agents, and/or business
partners, have in the past and continue to directly infringe at least claim 1 of the ‘014 Patent
pursuant to 35 U.S.C. § 271(a) by making, using, selling, offering for sale, and/or importing in the
United States (the “’014 Accused Products.)

36. LG products that infringe one or more claims of the ‘014 patent include, but are not
limited to, 4G and 5G phones and smartphones, including but not limited to the LG W series, LG
Velvet series, LG K series, LG Q series, LG V series, LG G series, LG X, LG Signature Edition

Series, LG Stylo series, LG Wing, series and the like. 2

37. Regarding claim 1:

A process for transmitting at least one alarm signal from an alarmed apparatus to
a PSAP, or Public Safety Answering Point, through a system composed of
a plurality of cooperating apparatuses, the alarmed apparatus included in
the plurality of cooperating apparatuses.

For example, but not by way of limitation, the ‘014 Accused Products, such as the LG K92
support the LTE network and LTE standard specification (i.e., 3GPP TS 23.468 version 15.0)
which delineates technical realization of a Group Communication Service (GCS) which

corresponds to a process for transmitting at least one alarm signal from a user equipment of UE

2 Plaintiff reserves the right to add additional infringing devices for its infringement contentions.

16
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(i.e., “alarmed apparatus”) to a Group Communication Service Application Server (i.e., “Public
Safety Answering Point”). The alarm signal can be transmitted from a ProSe enabled UE to another
ProSe enabled UE through a ProSe UE-to-network relay which corresponds to a system composed
of a plurality of cooperating apparatuses. Further, LG has provided contributions to the LTE
standard specification 3GPP TS 23.303 — Proximity based services (ProSe) specifically pertaining
to provisioning authorization information about PLMNs for ProSe UE-to-Network Relay and

Remote UE.

LG SIGNATURE LG Thanl
©®LG

TV 7 AUDIO /
MOBILE VIDED

OTHER
APPLIANCES

SMALL

KITCHEN LAUNDRY BUSINESS

COMPUTERS SOLAR

@ LG K9.2”":'. 5(3 Cricket Wireless
-
Specifications
Network frequency GSM: 850/900/1800/1900MHz,

UMTS/HSPA+ Bands: B1/B2/B4/BS,
LIE Bands: B1/B2/83/84/85/8//812/814/820/

B29/B30/B38/B39/B40/B41 /Bb6S
5G Bands: n2/ n5/ néb
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General F"'-.‘_ Secretary Remarks \ History 2 $2-160278

Mesting: SA2#113
Is Revision of: -

Clarification on provisioning authorization information about PLMNs for ProSe UE
-to-Network Relay and Remote UE

Contact: Dongso Kim
Source: LG Electronics
TDoc Type: CR
For: Approval

Title:

Agenda item: 5.1.1 - 3GPP Packet Access Maintenance on Prose / eProse
Status: revised & (ownioad 0o
Release: Release 13 (Frozen)
Specification: 23.303 - Proximily-based services (FroSe), Stage 2
Version: 1320
~ Additional fields
CR number: 0297

CR revision number: -
CR category: F - Essential correction

ETS| TS 123 468 V15.0.0 (2018-07)

ST
TECHNICAL SPECIFICATIO

LTE;
Group Communication System Enablers for LTE (GCSE_LTE);
tage 2
(3GPP TS 23.468 version 15.0.0 Release 15)
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424  Architecture model using a ProSe UE-to-Network Relay for Public
Safety

A Group Communication Service (GCS) is supported to the Remote UE using the ProSe UE-to-Network Relay through
the PC5 reference point specified in TS 23.303 [11]. In Figure 4.2.4-1, the architecture includes this scenano. This
architecture 1s only applied when using a Group Communication Service Application Server (GCS AS) for public

safety.

| ProSe UE-to- eNodeB + EPC .
Remote UE | Network Relay ee

GCl1

Figure 4.2.4-1: Architecture model using a ProSe UE-to-Network Relay for Public Safety

ETSITS 123 303 V15.1.0 (2018-07)

Universal Mobile Telecommunications System (UMTS);
LTE;
Proximity-based services (ProSe);
Stage 2
(3GPP TS 23.303 version 15.1.0 Release 15)

1 Scope

ProSe Direct Communication enables establishment of communication paths between two or more ProSe-enabled UEs
that arc in direct communication range. The ProSe Direct Communication path could use E-UTRAN or WLAN.

For Public Safety specific usage:

ProSe-enabled Public Safety UEs can establish the communication path directly between two or more ProSe-
enabled Public Safety UEs, regardless of whether the ProSe-enabled Public Safety UE 1s served by E-UTRAN.

ProSe Direct Communication is also facilitated by the use of a ProSe UE-to-Network Relay. which acts as a
relay between E-UTRAN and UEs.

19
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3.1 Definitions

ProSe-enabled Public Safety UE: A UE that the HPLMN has configured to be authorized for Public Safety use. and
which 1s ProSe-enabled and supports ProSe procedures and capabilities specific to Public Safety. The UE may, but need
not, have a USIM with one of the special access classes {12, 13, 14}

Remote UE: A ProSe-enabled Public Safety UE that communicates with a PDN via a ProSe UE-to-Network Relay.

443 ProSe UE-to-Network Relay for Public Safety

The ProSe UE-to-Network Relay entity provides the functionality to support connectivity to the network for Remote
UEs (sec figure 4.4.3-1).

ProSe UE-lo- Public
Remote | | |
UE 1 Netw ork - eNB EPC i Safety
Rela AS
PCS ¥ Uu 5G|

Figure 4.4.3-1: Architecture model using a ProSe UE-to-Network Relay

said apparatuses being equipped at least with memory means, processing means
and a first radio system for direct reception/transmission, from apparatus
to apparatus, of signals and data,

The ProSe-enabled Public Safety UE supports one-to-one and one-to-many direct
communications over PCS5 reference point which corresponds to a first radio system using pre-

configured or stored parameters.
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4.4 Functional Entities
442 UE

Any ProSe-enabled UE may support the following functions:

- Exchange of ProSe control information between ProSe-enabled UE and the ProSe Function over PC3 reference
point.

- Procedures for open and restricted ProSe Direct Discovery of other ProSe-enabled UEs over PCS5 reference
point.

The ProSe-enabled Public Safety UE may support the following functions:

- Procedures for one-to-many ProSe Direct Communication over PCS reference point.

- Procedures for one-to-one ProSe Direct Communication over PC5 reference point.

- Procedures to act as a ProSe UE-to-Network Relay. The Remote UE communicates with the ProSe UE-to-
Network Relay over PC5 reference point. The Prose UE-to-Network Relay uses layer-3 packet forwarding.

- Exchange of control information between ProSe-UEs over PCS reference point, e.g. for UE-to-Network Relay
Discovery and Group Member Discovery.

- Exchange of ProSe control information between another ProSe-enabled UE and the ProSe Function over PC3
reference point. In the ProSe UE-to-Network Relay case the Remote UE will send this control information over
PCS user plane to be relayed over the LTE-Uu interface towards the ProSe Function.

- Configuration of parameters (c.g. including IP addresses, ProSe Layer-2 Group IDs, Group security material,
radio resource parameters). These parameters can be pre-configured in the UE, or. 1if in coverage, provisioned by
signalling over the PC3 reference point to the ProSe Function in the network.

4.3 Reference points

4.3.1 List of Reference Points

PCS: The reference point between ProSe-enabled UEs used for control and user plane for ProSe Direct
Discovery, ProSe Direct Communication and ProSe UE-to-Network Relay. The lower protocol layers of
the PCS5 reference point can be based on E-UTRA sidelink capabilities specified in TS 36.300 [17] or on
WLAN technology.

3.1 Definitions

ProSe Direct Communication: A communication between two or more UEs in proximity that are ProSe-cnabled, by
means of user plane transmission using E-UTRA technology via a path not traversing any network node.

ProSe Direct Discovery: A procedure employed by a ProSe-enabled UE to discover other ProSe-enabled UEs in its
vicinity by using only the capabilities of the two UEs with E-UTRA or WLAN technology.
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wherein at least one apparatus included in the plurality of cooperating

apparatuses is equipped with means for transmitting said alarm signal to
said PSAP, the process comprising the steps of:

The 3GPP TS 23.308 version 15.1 describes that the ProSe UE-to-Network Relay entity

supports connectivity to the network for Remote UEs and Public Safety Application Server (i.e.,

“PSAP”).

ETSI TS 123 303 v15.1.0 @ots.07)
3.1 Definitions

ProSe UE-to-Network Relay: A UE that provides functionality to support connectivity to the network for Remote
UE(s).

1 Scope

For Public Safety specific usage:

ProSe-enabled Public Safety UEs can establish the communication path directly between two or more ProSe-
enabled Public Safety UEs, regardless of whether the ProSe-enabled Public Safety UE is served by E-UTRAN.

ProSe Direct Communication is also facilitated by the use of a ProSe UE-to-Network Relay, which acts as a
relay between E-UTRAN and UEs.

443 ProSe UE-to-Network Relay for Public Safety

The ProSe UE-to-Network Relay entity provides the functionality to support connectivity to the network for Remote
UEs (sec figure 4.4.3-1).

A UE is considered to be a Remote UE for a certain ProSe UE-to-Network relay if it has successfully established a PC5
link to this ProSe UE-to-Network Relay. A Remote UE can be located within E-UTRAN coverage or outside of E-
UTRAN coverage.

NOTE 1: If a Remote UE maintains both PC5 and Uu, the EPS core network entities on the Uu side of the Remote
UE are not aware of the ProSe UE-to-Network Relay path via PC5.

Remote | ProSe UE-to- Public
UE T Netw ork 1 eNB EPC { Safety
Relay AS
PCS Uu SGi

Figure 4.4.3-1: Architecture model using a ProSe UE-to-Network Relay

The ProSe UE-to-Network Relay shall relay unicast traffic (UL and DL) between the Remote UE and the network. The
ProSe UE-to-Network Relay shall provide generic function that can relay any IP traffic.

NOTE 2: IP Address preservation is not supported.

One-to-one Direct Communication is used between Remote UEs and ProSe UE-to-Network Relays for unicast traffic as
specified in clause 5.4.5.

The ProSe UE-to-Network Relay may also relay eMBMS traffic using one-to-many ProSe Direct Communication as
specified in clause 5.4.4.4,
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a) embedding said alarm signal into at least one exploring signal radiated in
the first instance from said alarmed apparatus through said first radio
System,
The remote UE sends a UE-to-Network Relay Discovery solicitation message (i.e.,

exploring signal) including a Relay Service Code (i.e., “alarm signal”) for identifying a

connectivity service.

ETSI TS 124 334 v15.2.0 zo1s-10)

Universal Mobile Telecommunications System (UMTS);
LTES
Proximity-services (ProSe)
User Equipment (UE)
to ProSe function protocol aspects;
Stage 3
(3GPP TS 24.334 version 15.2.0 Release 15)

10A.2.4 Discoverer UE procedure for UE-to-network relay discovery
10A.2.41  General

The purpose of the discoverer UE procedure for UE-to-network relay discovery is

= to enable a ProSe-cnabled public safety UE to solicit proximity of a connectivity service provided by a UE-to-
network relay, upon a request from upper layers as defined in 3GPP TS 23.303 [2); or

- to enable a ProSe-enabled public safety UE to measure the PC5_DISCOVERY message signal strength between
the ProSe-enabled public safety UE and the ProSe UE-to-network relay UE(s) for relay selection/reselection
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5.3.7  Direct Discovery for Public Safety use
53.71 General
The following functions for public safety direct discovery are supported:

- UE-to-Network Relay Discovery.

- Determination is needed regarding within the ProSe Communication which user(s) are in ProSe Communication
range at any given time (shortly referred to as "Group Member Discovery™).

UE-to-Network Relay Discovery involves the use of pre-provisioned parameters to first discover a UE-to-Network
Relay, and a subsequent communication link establishment. This makes the overall discovery procedure as restricted
type, in that only Remote UEs with valid credentials and some form of pre-affiliation are able to successfully complete
the overall procedure.

Public Safety discovery for ProSe UE-to-Network Relay Discovery and Group Member Discovery uses the PC5-D
protocol stack that is depicted in Figure 5.1.1.5-1.

Both Model A and Model B discovery are supported:
- Model A uses a single discovery protocol message (Announcement).

= Model B uses two discovery protocol messages (Solicitation and Response).

Depicted in Figure 5.3.7.1-2 is the procedure for public safety direct discovery with Model B.

VE-1 UE-2 UE-3 UE-4 UE-5
Wiscoversr] (discoveree ) (discoveree) (discoveree) (discoveree)
Eeevemas

1. Solicitation message

. ]

.
Y

2a. Response message

2b. Response message

Figure 5.3.7.1-2: Public safety direct discovery with Model B

For UE-to-Network Relay Discovery:

1. The Remote UE sends a UE-to-Network Relay Discovery Solicitation Thep ters contained in this
message are described in clause 4.6.4.3.

b

The ProSe UE-to-Network Relays that match the values of the Relay Service Code contained in the solicitation
message respond to the Remote UE with a UE-to-Network Relay Discovery Response message. The parameters
ined in this are described in clause 4.6.4.3.

&

4643 Identifiers for ProSe UE-to-Network Relay discovery and selection

The following parameters are used in the UE-to-Network Relay Discovery Solicitation message (Model B):

- Discoverer Info: provides information about the discoverer user.

- Relay Service Code: information about connectivity that the discoverer UE is interested in. The Relay Service
Codes are configured in the Remote UEs interested in related connectivity services.

- ProSe Relay UE ID: link layer identifier of a UE-to-Network Relay that is used for direct communication and is
associated with a Relay Service Code. A UE-to-Network Relay shall have a distinct ProSe Relay UE ID for cach
Relay Service Code. The ProSe Relay UE 1D is optional.
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3.1 Definitions

Relay Service Code: A Relay Service Code is used to identify a connectivity service the ProSe UE-to-Network Relay
provides, and the authorized users the ProSe UE-to-Network Relay would offer service to, and may select the related
security policies or information e.g. necessary for authentication and authorization between the Remote UE and the
ProSe UE-to-Network Relay. The definition of values of Relay Service Code is out of scope of this specification

wherein said exploring signal induces acknowledgement responses from the
apparatuses picking up said exploring signal, regardless of whether the
alarmed apparatus is aware a priori of the presence or the existence of
said apparatuses picking up said exploring signal, said first radio system
being configures to receive said acknowledgement responses,

The discoveree UEs that receive the UE-to-Network Relay Discovery solicitation message
(i.e., exploring signal) including the Relay Service Code (i.e., “alarm signal”) send response

message to the remote UE/discover using the PCS5 interface.

ETSI TS 123 303 v15.1.0 @orson)

5.3.7  Direct Discovery for Public Safety use
53.7.1 General

Depicted in Figure 5.3.7.1-2 is the procedure for public safety direct discovery with Model B.

UE-1 UE-2 UE-3 UE-4 UE-S
iscovasei] {discoveree) (discoveree) [discovere