Case 6:21-cv-00714-ADA Document 1 Filed 07/09/21 Page 1 of 58

UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF TEXAS
WACO DIVISION

EMERGENT MOBILE LLC,

Plaintiff, Case No. 6:21-cv-00714

V. JURY TRIAL DEMANDED

KYOCERA INTERNATIONAL, INC,,

Defendant.

COMPLAINT FOR PATENT INFRINGEMENT

Plaintiff Emergent Mobile LLC (“Emergent Mobile”), by and through its undersigned
counsel, files this Complaint against Defendant Kyocera International, Inc. (“Kyocera” or
“Defendant”) 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.
3. Upon information and belief, Defendant Kyocera is a limited liability company

organized and existing under the laws of California, having its principal place of business as
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8611 Balboa Avenue, San Diego, CA 92123. Defendant can be served through its registered
agent: Corporation Service Company — Lawyers Incorporating Service, 2710 Gateway Oaks
Drive, Suite 150N, Sacramento, CA 95833.

JURISDICTION AND VENUE

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

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

6. Upon information and belief, Defendant is subject to this Court’s specific and
general personal jurisdiction pursuant to due process and/or the Texas Long Arm Statute, due at
least to its substantial business in this forum, including: (i) at least a portion of the infringements
alleged herein; and (i1) regularly doing or soliciting business, engaging in other persistent
courses of conduct, and/or deriving substantial revenue from goods and services provided to
individuals in Texas and in this Judicial District..

7. Venue is proper in this district pursuant to 28 U.S.C. § 1400(b). Defendant has a
regular and established place of business in this District located at 7801 Capital of Texas
Highway, Suite 330, Austin, TX 78731. Additionally, Defendant has committed and continues to
commit acts of patent infringement in this Judicial District, including by making, using, offering
to sell, and/or selling accused products and services in this District, and/or importing accused
products and services into this District

THE ASSERTED PATENTS

United States Patent No. 9,819,506
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8. 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.

0. The 506 patent is presumed valid under 35 U.S.C. § 282.

10. Emergent Mobile owns all rights, title, and interest in the ‘506 patent.

United States Patent No. 9,198,014

11. 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.

12. The 014 patent is presumed valid under 35 U.S.C. § 282.

13. Emergent Mobile owns all rights, title, and interest in the ‘014 patent.

United States Patent No. 9,097,530

14. 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.

15. The 530 patent is presumed valid under 35 U.S.C. § 282.

16. Emergent Mobile owns all rights, title, and interest in the ‘530 patent.

CLAIMS FOR RELIEF
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COUNT I — Infringement of United States Patent No. 9,819,506

17. Plaintiff hereby realleges paragraphs 1 through 16 as though fully set forth herein.

18.  Kyocera 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.)

19.  Kyocera 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 Kyocera
DuraForce PRO 2, DuraForce ULTRA 5G, DuraXE EPIC, DuraXV EXTREME, DuraXV LTE,
DuraTR, Cadence LTE, and the like.!

20. 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 ‘506 Accused Products, such as Kyocera
DuraForce PRO 2, supports LTE network and provides Wireless Emergency Alerts (WEA)
feature. LTE 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.

4
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WHERE TO BUY

Buy Duraforce PRO 2
verizon’

Accessory Solutions

s -
O W

| OCE R A ESRY BEOESTE

'PHONE SPECS
Radies 4G LTE CAT1: B13B4/B2/BS/B3/BT/E1/B6E
GSM. Quad
UMTS: BB bY, B2 B1

KYOCERA DuraForce PRO 2 -
Wireless Emergency Alerts

From & Home screen, navigate: Apps ioon (& » Settings ©° > Network & Intemat
Tap Wireless emergency alerts.
Tap Menuicon  (upper-nght)
Tap Settings
Tap any of the followng fo turnON or OFF
8 Fresidental

Mok LM .

o Extreme alert
8 Severe alert
o Amber alert

o Spanish alert

8 Tap Alert Raminder then select one of the lollowing
o Once {default)

o Every 2 minuies
Every 15 minutes

o Mewver
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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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RNC Node B UMTS Terminaks
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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;
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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;
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Using the Kyocera mobile device, a user can set a preferred language for displaying the
messages in that language. The set language preference is stored in the mobile device. The

received messages are compared with the set language preference stored in the mobile device.

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
3GPP 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.

DURAZRESS

by SJKYOCERD

Lanquages & Input

Languages

The language settings menu lets you select an onscreen language and add custom words to
your phone's user dictionary

1. From the Home screen, tap Apps > Settings > System > Languages & input >
Languages

2. Select an available language

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.

10
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94224 Data Coding Scheme

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

When the USIM indicates one or more language preferences, the UE shall, by default, usc the languape(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 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 MML, the user is then able 1o
ignore message types that he does not wish to receive, e.g. advertising information or messages in an unfamiliar
language.

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.

11
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Mobile Network Public Warning Systems and the Rise of Cell-Broadcast

GSM Handsets

85l BTS
B
— "H A B
CBE CBC

RNC Node B UMTS Terminals

MME eNodeB LTE Terminals

— 8 A B

The CBE is the messaging interface to the CBC. The CBE is a user
interface used by the message creator to both compile the message

and then specify 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 message to the

required radio access network(GSM, 3G, LTE), which will manage the
message broadcast to the end user®.

12
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ETS' TS 136 331 V16.4.0 (2021-04)

TECHNICAL SPECIFI( f-.;:;‘._nu
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.

21. 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 Kyocera DuraForce PRO 2 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.

13
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22. Emergent Mobile has been damaged by the direct infringement of Kyocera 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

23. Plaintiff hereby realleges paragraphs 1 through 16 as though fully set forth herein.

24, Kyocera 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.)

25. Kyocera 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 Kyocera
DuraForce PRO 2, DuraForce ULTRA 5G, DuraXE EPIC, DuraXV EXTREME, DuraXV LTE,

DuraTR, Cadence LTE, and the like.? .

26. 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
Kyocera DuraForce PRO 2 supports the LTE network and LTE standard specification (i.e.,

3GPP TS 23.468 version 15.0) which delineates technical realization of a Group Communication

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

14
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Service (GCS) which corresponds to a process for transmitting at least one alarm signal from a
user equipment of UE (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.

WHERE TO BUY

Buy Duraforce PRO 2

verizon’
T
Accessory Solutions
PHONE SPECS
Radies 4G LTE. CAT11: B13B4/B2/BS/B B 7/B1/BbE
GSM. Quad
UMTS: BB, Bh, B2, B1

15
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ETS| TS 123 468 V15.0.0 (2018-07)

TECHNICAL SPECIFICATION

LTE;
Group Communication System Enablers for LTE (GCSE_LTE);
tage 2

(3GPP TS 23.468 version 15.0.0 Release 15)

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.
PC5
Prose UE-to- eNodeB + EPC -
Remote UE Network Relay ee s
|

GC1
|
[

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

——

16
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ETSI TS 123 303 v15.1.0 201807)

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 Pubhic 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.

8 Definitions

ProSe-enabled Public Safety UE: A UE that the HPLMN has configured to be authorized for Public Safety use. and
which i1s 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
UEsS (sec figure 4.4.3-1).

17
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ProSe UE-to- Public
Remote | l |
UE f Netw ork - eNB EPC [ 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 PC5 reference point, which corresponds to a first radio system using pre-

configured or stored parameters.

ETS| TS 123 303 V15.1.0 (2018-07)
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 PC5 reference
point.

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

- Procedures for one-to-many ProSe Direct Communication over PC5 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 PCS5 reference point, ¢.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
PCS5 user plane to be relayed over the LTE-Uu interface towards the ProSe Function.

= Configuration of parameters (e.g. including IP addresses, ProSe Layer-2 Group IDs, Group security matenal,
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.

18
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43 Reference points
431 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.

By Definitions

ProSe Direct Communication: A communication between two or more UEs in proximity that are ProSe-enabled, 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.

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 (2018-07)
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.

19
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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 PCS
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 entitics on the Uu side of the Remote
UE are not aware of the ProSe UE-to-Network Relay path via PC5.

Ramdle | ProSe UE-to- Public
UE 1 Netw ork ! 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 1s 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 Commumication as
specified in clause 5.4.4.4.

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 vi520 @omsn)

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

ETSI TS 123 303 vi5.1.0 zoson

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 nceded 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 arc 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.

UE-1 UE-2 UE-3 UE-4 UE-5
(discoverer ) (discoveree | (discoveree) (discoveree ) (discoveree)
b ]

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 message. The parameters 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 ge are described in clause 4.6.4.3.

21



Case 6:21-cv-00714-ADA Document 1 Filed 07/09/21 Page 22 of 58

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 1D for cach
Relay Service Code. The ProSe Relay UE 1D is optional.

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 PC5 interface.

ETSI TS 123 303 v15.1.0 zo1s07)

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.
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UE-1 UE-2 UE-3 UE-4 UE-S

{discoveree ) (discoveree) [discoveree ) (discoveree)

(discoverer)

1. Solicitation message

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 message. The parameters contained in this
message are described in clause 4.6.4.3.

!'-'

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
contained in this message 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):

- 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 each
Relay Service Code. The ProSe Relay UE 1D is optional.

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

- ProSe Relay UE ID: link layer identifier that is used for direct communication and is associated with a Relay
Service Code. A UE-to-Network Relay shall have a distinet ProSe Relay UE 1D for each Relay Service Code

NOTE: Itis up to stage 3 specifications how the UE-to-Network Relay indicates in the response message which
Relay Service Code it can support.

- Discoveree Info: provides information about the discoveree.

51.1.5.1 Discovery plane PC5 interface
H T [ { UEB _-E
] )
| |
i | I !
i VL
] MAC MAC :
1 T . — 1
i I !
E PHY II: + PHY :
et ————— S em— :
|
PCS-D
Legend:
- PC5-D: The MAC/PHY functionality for E-UTRA based PCS5 is specified in TS 36.300 [17].
- The "ProSe protocol” is used for handling ProSe Direct Discovery specified in TS 24.334 [24].

Figure 5.1.1.5.1-1: Discovery Plane PC5 Interface
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and said apparatuses picking up said exploring signal being eligible for, based on
said acknowledgement responses, being added to said plurality of
cooperating apparatuses,

The remote UE selects a suitable ProSe UE-to-Network relay UE based on the responses

received from the discoveree UEs to establish network connectivity.

ETS| TS 124 334 V15.2.0 (2018-10)

10A.2.12UE-to-network relay selection procedure
10A.2.12.1 General

The purpose of the UE-to-network relay selection procedure is to enable a remote UE to select a suitable ProSe UE-to-
network relay UE to obtain a connectivity service to EPC,

10A.2.12.2 UE-to-network relay selection procedure initiation

The remote UE shall trigger the UE-to-network relay selection procedure if the following conditions are met:
- the UE is authorised to act as a remote UE towards a ProSe UE-to-network relay UE as specified in clause 5;

- the UE has obtained a list of ProSe UE-to-network relay UE candidate(s) fulfilling ProSe layer criteria with the
monitoring procedure for UE-to-network relay discovery as specified in subclause 10A.2.3 or the discoverer
procedure for UE-to-network relay discovery as specified in subclause 10A.2.4; and

= the UE has obtained a list of ProSe UE-to-network relay UE candidate(s) fulfilling lower layers critenia as
specified in 3GPP TS 36.331 [12]).

10A.2.12.3 UE-to-network relay selection procedure completion

If there exists only one ProSe UE-to-network relay candidate satisfying the conditions in subclause 10A.2.12.2, then
that ProSe UE-to-network relay UE is selected. If there exist more than one ProSe UE-to-network relay candidate
satisfying the conditions in subclause 10A.2.12.2, any relay candidates not satisfying the non-radio related ProSe layer
criteria shall be discarded, and out of the remaining relay candidates, the relay candidate with the highest ranking of the

lower layer criteria shall be selected. The UE may take the value of the Resource Status Indicator bit of the Status

Indicator parameter of the PC5_DISCOVERY message for UE-to-Network Relay Discovery Announcement or

PC5 DISCOVERY message for UE-to-Network Relay Discovery Response into account when deciding which ProSe
UE-to-network relay to select. It is up to the UE implementation whether the ProSe layer or the lower layers takes the
final selection on which ProSe UE-to-network relay UE to select.
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12.2.2.67  Status Indicator
This parameter is used to indicate the status of ProSe UE-to-network relay.
This parameter is coded as shown in figure 12.2.2.67.1 and table 12.2.2.67.1.

Resource Status Indicator (RSI) is used to indicate whether or not the UE has resources available to provide a
connectivity service for additional ProSe-enabled public safety UEs.

8 7 6 5 4 3 2 1
| RSI W Spare octet 1

Figure 12.2.2.67.1: Status Indicator parameter
Table 12.2.2.67.1: Status Indicator parameter

RSI (octet 1)

Bit

8

0 the UE does not have resources available to provide a connectivity
service for additional ProSe-enabled public safety UEs

1 the UE has resources available to provide a connectivity service for

additional ProSe-enabled public safety UEs

Bits 1 to 7 of octet 1 are spare and shall be coded as zero (see NOTE).
NOTE: Bits 1 to 7 of octet 1 were reserved in earlier versions of the protocol.

10A.2.4.2  Discoverer UE procedure for UE-to-network relay discovery initiation

Upon reception of a PC5 DISCOVERY message for UE-to-Network Relay Discovery Response according to
subclause 11.2.5.1, for the target Relay Service Code of the connectivity service which the UE 1s authonzed to discover,
the UE shall use the associated DUSK, if configured, and the UTC-based counter obtained during the reception
operation to unscramble the PC5_DISCOVERY message as descnbed in 3GPP TS 33.303 [6]. Then, ifa DUCK is
configured, the UE shall use the DUCK and the UTC-based counter to decrypt the configured message-specific
confidentiality-protected portion, as described in 3GPP TS 33.303 [6]. Finally, if a DUIK is configured, the UE shall
use the DUIK and the UTC-based counter to verify the MIC field in the unscrambled PC5_DISCOVERY message for
UE-to-Network Relay Discovery Response.

Then if:

- the Relay Service Code parameter of the PC5_DISCOVERY message for UE-to-Network Relay Discovery
Response is the same as the Relay Service Code parameter of the PC5_DISCOVERY message for UE-to-
Network Relay Discovery Solicitation; and

- the User Info 1D of the UE-to-network relay is not configured as specified in clause 5 for the connectivity service
being solicited, or the Discoverer Info parameter of the PC5 DISCOVERY message for UE-to-Network Relay
Discovery Response 1s the same as the User Info 1D of the UE-to-network relay configured as specified in
clause 5 for the connectivity service being solicited;

then the UE shall consider that the connectivity service the UE secks to discover has been discovered. In addition, the
UE can measure the signal strength of the PC5S_DISCOVERY message for UE-to-Network Relay Discovery Response

for relay selection or reselection. If the UE has received the PCS_DISCOVERY message for UE-to-Network Relay
Discovery Response from the ProSe UE-to-network relay UE with which the UE has a link established, the UE shall
stop the retransmission timer T4109, and start the penodic measurement tmer T4110.

having at least one of said cooperating apparatuses which may have
received said exploring signal receive and transmit said exploring signal
such that said exploring signal is received and transmitted from
cooperating apparatus to cooperating apparatus until at least one of said
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cooperating apparatuses that have directly or indirectly receive said
exploring signal transmits said alarm signal to said PSAP though said
means for transmitting said alarm signal to said PSAP,

The ProSe UE-to-Network relay UE provides connectivity to the network for remote UEs

to enable Public Safety.

ETSI TS 122 278 v15.4.0 2018-10)
LTE;
Service requirements for the Evolved Packet System (EPS)
(3GPP TS 22.278 version 15.4.0 Release 15)

3 Definitions and abbreviations

3.1 Definitions
ProSe UE-to-UE Relay: is a form of relay in which a Public Safety ProSe-enabled UE acts as a ProSe E-UTRA

Communication relay between two other Public Safety ProSe-enabled UEs.

7A.2 Public Safety Specific Requirements for Proximity Services

An authorised Public Safety ProSe-enabled UE shall be capable of acting as a relay for ProSe E-UTRA Communication
between two Public Safety ProSe-enabled UEs, ProSe Broadeast Communication, and ProSe Group Communication

A ProSe UE-t0-UE Relay shall be capable of relaying communications for one or more Public Safety ProSe-enabled
UEs that are within Communication Range of the ProSe UE-to-UE Relay.

ETSI TS 123 303 v15.1.0 @o1s07)
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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 (see figure 4.4.3-1).

A UE 1s considered to be a Remote UE for a certain ProSe UE-to-Network relay i1f 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 PCS.

Hemote | ProSe UE-to- Public
UE T Network ] eNB Safety
Relay AS
PCS Uu SGi

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

wherein said exploring signal is re-transmitted by at least one selected
cooperating apparatus upon receiving a command issued by said alarmed
apparatus wherein said at least one selected cooperating apparatus is
selected depending on acknowledgments transmitted by said cooperating
apparatuses to said alarmed apparatus about a result of a reception of
said exploring signal by at least one of said cooperating apparatuses and
about a result of a tentative re-transmission of said alarm signal to said
PSAP.

The remote UE can trigger the UE-to-Network relay reselection procedure based on
measured signal strength of the PC5_DISCOVERY message for UE-to-Network Relay
Discovery Response, the UE receiving a DIRECT _COMMUNICATION REJECT message
from the ProSe UE-to-Network relay UE, for relay selection or reselection or the UE receiving a

DIRECT _COMMUNICATION RELEASE message from the ProSe UE-to-Network relay UE.
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ETSI TS 123 303 v15.1.0 zoisor)

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 (see figure 4.4.3-1).

ProSe UE-to- Public
Remote | |
UE t Network . eNB | Safety
Rela AS
PCS Y Uu 5Gi

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

ETS| TS 124 334 V15.2.0 (2018-10)

10A.2.4 Discoverer UE procedure for UE-to-network relay discovery
10A.24.1  General
The purpose of the discoverer UE procedure for UE-to-network relay discovery is:

- to enable a ProSe-enabled 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-cnabled 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.

10A.2.12UE-to-network relay selection procedure
10A.2.12.1 General

The purpose of the UE-to-network relay selection procedure is to enable a remote UE to select a suitable ProSe UE-to-
network relay UE to obtain a connectivity service to EPC.

10A.2.12.2 UE-to-network relay selection procedure initiation
The remote UE shall trigger the UE-to-network relay selection procedure if the following conditions are met:
- the UE is authorised to act as a remote UE towards a ProSe UE-to-network relay UE as specified in clause 5:

- the UE has obtained a list of ProSe UE-to-network relay UE candidate(s) fulfilling ProSe layer criteria with the
monitoring procedure for UE-to-network relay discovery as specified in subclause 10A.2.3 or the discoverer
procedure for UE-to-network relay discovery as specified in subclause 10A.2.4; and

= the UE has obtained a list of ProSe UE-to-network relay UE candidate(s) fulfilling lower layers criteria as
specified in 3GPP TS 36.331 [12].

10A.2.12.3 UE-to-network relay selection procedure completion

If there exists only one ProSe UE-to-network relay candidate satisfying the conditions in subclause 10A.2.12.2, then
that ProSe UE-to-network relay UE is selected. If there exist more than one ProSe UE-to-network relay candidate
satisfying the conditions in subclause 10A.2.12.2, any relay candidates not satisfying the non-radio related ProSe layer
criteria shall be discarded, and out of the remaining relay candidates, the relay candidate with the highest ranking of the
lower layer criteria shall be selected. The UE may take the value of the Resource Status Indicator bit of the Status
Indicator parameter of the PC5_DISCOVERY message for UE-to-Network Relay Discovery Announcement or
PC5_DISCOVERY message for UE-to-Network Relay Discovery Response into account when deciding which ProSe
UE-to-network relay to select. It is up to the UE implementation whether the ProSe layer or the lower layers takes the
final selection on which ProSe UE-to-network relay UE to select.
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10A.2.12UE-to-network relay selection procedure

10A.2.12.1 General

The purpose of the UE-to-network relay selection procedure is to enable a remote UE to select a suitable ProSe UE-to-
network relay UE to obtain a connectivity service to EPC.

10A.2.12.2 UE-to-network relay selection procedure initiation

The remote UE shall trigger the UE-to-network relay selection procedure if the following conditions are met:

- the UE is authorised to act as a remote UE towards a ProSe UE-to-network relay UE as specified in clause 5:

= the UE has obtained a list of ProSe UE-to-network relay UE candidate(s) fulfilling ProSe layer criteria with the
monitoring procedure for UE-to-network relay discovery as specified in subclause 10A.2.3 or the discoverer
procedure for UE-to-network relay discovery as specified in subclause 10A.2.4; and

- the UE has obtained a list of ProSe UE-to-network relay UE candidate(s) fulfilling lower layers criteria as
specified in 3GPP TS 36.331 [12]).

10A.2.12.3 UE-to-network relay selection procedure completion

If there exists only one ProSe UE-to-network relay candidate satisfying the conditions in subclause 10A.2.12.2, then
that ProSe UE-to-network relay UE is selected. If there exist more than one ProSe UE-to-network relay candid
satisfying the conditions in subclause 10A.2.12.2, any relay candidates not satisfying the non-radio related ProSe layer
criteria shall be discarded, and out of the remaining relay candidates, the relay candidate with the highest ranking of the
lower layer criteria shall be selected. The UE may take the value of the Resource Status Indicator bit of the Status
Indicator parameter of the PC5_DISCOVERY message for UE-to-Network Relay Discovery Announcement or
PC5_DISCOVERY message for UE-to-Network Relay Discovery Response into account when deciding which ProSe
UE-to-network relay to select. It is up to the UE implementation whether the ProSe layer or the lower layers takes the
final selection on which ProSe UE-to-network relay UE to select.

10A.2.4.2 Discoverer UE procedure for UE-to-network relay discovery initiation

Upon reception of a PC5_DISCOVERY message for UE-to-Network Relay Discovery Response according to
subclause 11.2.5.1, for the target Relay Service Code of the connectivity service which the UE is authonized to discover,
the UE shall use the associated DUSK, if configured, and the UTC-based counter obtained during the reception
operation to unscramble the PC5_DISCOVERY message as described in 3GPP TS 33.303 [6]. Then, ifa DUCK s
configured, the UE shall use the DUCK and the UTC-based counter to decrypt the configured message-specific
confidentiality-protected portion, as described in 3GPP TS 33.303 [6]. Finally, if a DUIK is configured, the UE shall
use the DUIK and the UTC-based counter to verify the MIC field in the unscrambled PC5_DISCOVERY message for
UE-to-Network Relay Discovery Response.

Then if:

- the Relay Service Code parameter of the PCS DISCOVERY ge for UE-to-Network Relay Discovery

Response is the same as the Relay Service Code parameter of the PC5 DISCOVERY message for UE-to-
Network Relay Discovery Solicitation; and

- the User Info ID of the UE-to-network relay is not configured as specified in clause 5 for the connectivity service
being solicited, or the Discoverer Info parameter of the PCS_DISCOVERY message for UE-to-Network Relay
Discovery Response is the same as the User Info 1D of the UE-to-network relay configured as specified in
clause 5 for the connectivity service being solicited;

then the UE shall consider that the connectivity service the UE seeks to discover has been discovered. In addition, the
UE can measure the signal strength of the PCS_DISCOVERY message for UE-to-Network Relay Discovery Response
for relay selection or reselection. If the UE has received the PC5_DISCOVERY message for UE-to-Network Relay
Discovery Response from the ProSe UE-to-network relay UE with which the UE has a link established, the UE shall
stop the retransmission timer T4109, and start the periodic measurement timer T4110.
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10A.2.13UE-to-network relay reselection procedure
10A.2.13.1 General

The purpose of the UE-to-network relay reselection procedure is to enable a remote UE to reselect a ProSe UE-to-
network relay UE to obtain a connectivity service to EPC when the serving ProSe UE-to-network relay UE is no longer
suitable.

10A.2.13.2 UE-to-network relay reselection procedure initiation

The remote UE shall trigger the UE-to-network relay reselection procedure if one of the following conditions is met:

a) the UE has received a lower layers indication that the serving ProSe UE-to-network relay UE no longer fulfills
the lower layers criteria as specified in 3GPP TS 36.331 [12]:

b) the parameters related to ProSe UE-to-network relay in the ProSe direct discovery for public safety use service
authorisation (e.g., Relay Service Code, User Info 1D, etc.) have been updated and the serving ProSe UE-to-

network relay UE no longer fulfills the conditions specified in subclause 10A.2.3;

-

¢) the UE has received a DIRECT COMMUNICATION REJECT message from the ProSe UE-to-network relay
UE with the cause value "Direct communication to target UE not allowed™;

d

the UE has received a DIRECT COMMUNICATION RELEASE message from the ProSe UE-to-network relay
UE with the cause value "Direct communication with the peer UE is no longer allowed™;

the UE has received a DIRECT COMMUNICATION RELEASE message from the ProSe UE-to-network relay
UE with the cause value "Direct connection is not available any more™;

¢

~

f) the UE has not received any response from the ProSe UE-to-network relay UE afier M consecutive
retransmissions of DIRECT COMMUNICATION SETUP or DIRECT COMMUNICATION KEEPALIVE
messages; or

g) the UE has not received any response from the ProSe UE-to-network relay UE afier M consecutive
retransmissions of PC3 DISCOVERY message for UE-to-Network Relay Discovery Solicitation used to trigger
the PC5 DISCOVERY message signal strength measurement between the UE and the ProSe UE-to-network
relay UE with which the UE has a link established.

NOTE: The value of M is implementation specific and is less than or equal to the maximum number of
retransmissions allowed for PCS Signalling protocol.

In cases ¢) and d), the remote UE shall exclude the ProSe UE-to-network relay UE which sent the message specified in
cases ¢) or d) from the UE-to-network relay reselection process described below.

To conduct UE-to-network relay reselection process, the UE shall first initiate one of the following procedures or both
depending on UE's service authorisation for ProSe direct discovery for public safety use:

- monitoring procedure for UE-to-network relay discovery as specified in subclause 10A.2.3; or
= discoverer procedure for UE-to-network relay discovery as specified in subclause 10A.2.4.

After the execution of the above discovery procedure(s), the remote UE performs the UE-to-network relay selection
procedure as specified in subclause 10A.2.3,

27.

Emergent Mobile has been damaged by the direct infringement of Kyocera, and is

suffering and will continue to suffer irreparable harm and damages as a result of this

infringement.

28.

COUNT III - Infringement of United States Patent No. 9,097,530

The allegations set forth above are re-alleged and incorporated by reference as if

they were set fully here.
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29. Kyocera directly and/or through its subsidiaries, affiliates, agents, and/or business
partners, have in the past and continue to directly infringe at least claims 1, 2, 5, 6, 8, 15, 17, 18,
and 20 of the *530 Patent pursuant to 35 U.S.C. § 271(a) by making, using, selling, or offering to
sell, and/or importing in the United States, (the “‘530 Accused Products™.)

30. Kyocera products that infringe one or more claims of the 530 patent include, but
are not limited to, 4G and 5G phones and smartphones, including but not limited to the Kyocera
DuraForce PRO 2, DuraForce ULTRA 5G, DuraXE EPIC, DuraXV EXTREME, DuraXV LTE,
DuraTR, Cadence LTE, and the like.? .

31. With regards to claim 1:

A personal navigation device for ensuring continuity of service in an event of

insufficient reception of GNSS satellite signals, the device comprising:

For example, but not by way of limitations, the ‘530 Accused Products, such as the
Kyocera DuraForce Ultra 5G has pre-installed Google Maps, and it supports Google ARCore.
Google Maps’ Live View feature enables a user to pinpoint the phone’s location where GPS
signal is weak or unavailable such as in indoor and in urban areas having tall buildings. Live
View uses Google ARCore’s motion tracking technology or localization technique to determine
a device’s location where GPS signal is weak. The localization technique uses visual inputs from
the phone’s camera and combines them with readings from the phone’s inertial sensors to

determine the phone’s location.

3 Plaintiff reserves the right to add additional infringing devices for its infringement contentions.
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WHERE TO BUY

Buy Duraforce Ulira 5G
verizon’

Buy from Verizen Wireless: ‘ 9 STORE AMDER

Accessory Solutions

Grab an extra SO card, device charger, PTT headsat or 8 hands
free car ot for your Duraforce Ultra 5G

EYOCERA'S AL CESSORY ECOSYSTEM

% Compmible fecessories for DumFoxe Ulrs 56. Lazt Updsted

Vv
N —————
n“m ULTRA SG

with SAPPHIRE SHIELD

by (§ KYOCERE

Google Maps
Use the Google Maps™ app to determine your location, find directions, browse local businesses
and attractions, rate and review places, and more

Use Live View on Google Maps

Discover and navigate places in the real world with the help of Live View.

Live View availability

* Your device must be compatible with ARKit/ARCore @ .
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n“ FDRCE
ULTF!A 5GC
with SAPPHIRE SHIELD

by () KYOCERD

Embedded with Qualcomm® Snapdragon™ 7656 Mobile Platform and supported by ARCore,

DuraForce Ultra 56 unites the power of 56 and Al to provide multi-gigabit speeds, intelligent

multicamera capabilities, richer graphics, 30 modeling capability and more - all while
preserving battery Life.

Using Global Localization to Improve Navigation

One of the consistent challenges when navigating with Google Maps is figuring out the right
direction to go: sure, the app tells you to go north - but many times you're left wondering, "Where
exactly am I, and which way is north?" Over the years, we've attempted to improve the accuracy of
the blue dot with tools like GPS and compass, but found that both have physical limitations that
make solving this challenge difficult, especially in urban environments.

We're experimenting with a way to solve this problem using a technique we call global localization,
which combines Visual Positioning Service (VPS), Street View, and machine learning to more
accurately identify position and orientation. Using the smartphone camera as a sensor, this
technology enables a more powerful and intuitive way to help people quickly determine which way
to go.

data input means for receiving first data from a user relating to a position of the
personal navigation device; and

The Kyocera DuraForce Ultra 5G includes a rear camera (data input means). While using
Live View Feature, a user needs to grant camera access to Live View and Live View asks the
user to point the camera at buildings and signs so that Live View can identify current position of

the phone using images captures by the camera (first data).

with SRPPHIRE SHIELD

by [} KYOCERG

FORCE

LILTRA 5G
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Camera Rear Z4MP, ToF/PDA&F/Contrast, 1.8, 26 72mm, 76.3°, 0.3pm
Rear: 16MP, FF, £2.2, 16 51mm (ultrawide). 117 1.0pm
Fromt: 8MP, FF, £/2.0, 23.48mm, 84.3°, 1.12pm
Dual LED flash, Sapphire Shield Lens
4-Cell Pixel Binning + Super Night \ision
Underwater Photo/\video-capable

Use Live View on Google Maps

Tip: When you try Live View for the first time, a message pops up on your phone to get access 1o your camera.

Android iPhone & iPad

Navigate with Live View A

Google Maps offers two views for walking navigation: the 20 map and Live View. With Live View, you
get directions placed in the real world and on a mini map at the bottom of your screen. You can use Live
View navigation during the walking portion of any type of trip.

1. On your Android phone or tablet, open the Google Maps app 9 .
2. In the search bar, enter a destination or tap it on the map.

3. Tap Directions &.

4, Above the map in the travel mode toolbar, tap Walking % .

5. In the bottom center, tap Live View :o:.

6. Follow the on-screen instructions to help Maps find your location
Tip: Point your phone camera at buildings and signs across the street, instead of trees and people

7. Once Maps knows where you are, you'll get directions through the camera view on your screen,
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A New Approach to Localization

VPS determines the location of a device based on imagery rather than GPS signals. VPS first
creates a map by taking a series of images which have a known location and analyzing them for
key visual features, such as the outline of buildings or bridges, to create a large scale and fast
searchable index of those visual features, To localize the device, VPS compares the features in
imagery from the phone to those in the VPS index. However, the accuracy of localization through

a microprocessor connected to the data input means and associated with
localization tools that generate second data related to the position of the

personal navigation device,
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The Kyocera DuraForce Ultra 5G has a Qualcomm Snadragon 765G processor, which is
connected to the camera and inertial measurement units (IMU) sensors such as
Accelerometer/Gyrometer/Compass (localization tools). Live View uses the Google ARCore’s

localization technology in which a phone position and orientation is determined using input from

the IMU sensors (second data).

DURAESREE

with SAPPHIRE SHIELD

by (EKYOCERA

Chipset Qualcomm Snapdragon 7656 56 (7nm)
Octa-core (1x 2.46Hz +1x 2.2GHz 162 1.8GHz) GPU: Adreno 620
Memory 128GE (ROM) + 6GE (RAM)
Operating System  Android™ 10
Camera Rear. 24MP, ToF/PDAF/Contrast, 1.8, 2672mm, 76.3°, 0.9pm

Rear: 16MP, FF 2.2, 16.51mm (ultrawide), 117° 1.0pm
Fromt: SMP, FF /2.0, 23.48mm, 84.3°, 1.12pm

Dual LED flash, Sapphire Shield Lens

d-Cell Pizel Binning + Super Might Vision

Underwater Photo/Video-capable

Bluetooth: 5.0, EDR
Wi-Fi: 80211 3, b, g n, ac, dual-band, e, i; wi-F Direct, Hotspot
UsSB: Type-C (reversible), USBE 3.1
Features: Charging, Mass storage device
Location: GPS, A-GPS, Glonass, Galileo
Sensors: Acceleromerer, Gyroscope, Compass, Barometer
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Live View availability

* Your device must be compatible with ARKit/ARCore 2 .

Where GPS Falls Short
The process of identifying the position and orientation of a device relative to some reference point
is referred to as localization, Various techniques approach localization in different ways. GPS relies

Meation tracking

As your phone moves through the world, ARCore uses a process called simultaneous localization and mapping, or SLAM,
to understand where the phone is relative to the world around it. ARCore detects visually distinct features in the captured
camera image called feature points and uses these points to compute its change In location. The visual information Is
combined with inertial measurements from the device's IMU to estimate the pose (position and orientation) of the
camera relative to the world over time.

wherein the microprocessor uses the first data and the second data to calculate
the position of the personal navigation device without using GNSS satellite
signals.

Defendant’s processor combines visual information taken from the camera and the input

data from the IMU sensors to detect accurate position of the phone without using GPS signals.

—_—
n“ ULTRA 5G

with SRPPHIRE SHIELD

by (R KYOCERA

Ghipset Qualcomm Snapdragon 7656 56 (7nm)
Octa-core (1% 2.4GHz +1x 2.2GHz 462 1.9GHz) GPU: Adreno 620
Memory 12866 (ROM) + 6GB[RAM)
Operating System  Android™ 10
Camera Rear: 24MP. ToF/PDAF/Contrast, 1.8, 26.72mm, 76.3°, 0.9pm

Rear: 16MP, FF, 2.2, 16.51mm [ultrawide), 117°, 1.0pm
Front: 80P, FF, /2.0, 23.48mm, 84.3° 1.12pm

Dual LED flash, Sapphire Shield Lens

d&-Cell Pixel Binning + Super Might Yision

Underwater Photo/Video-capable
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Use Live View on Google Maps

Discover and navigate places in the real world with the help of Live View.

Live View availability

* Your device must be compatible with ARKit/ARCore (2 .

Motion tracking

As your phone moves through the world, ARCore uses a process called simultaneous localization and mapping, or SLAM,
to understand where the phone is relative to the world around It. ARCore detects visually distinct features in the captured
camera image called feature points and uses these points to compute its change in location. The visual information is
combined with inertial measurements from the device's IMU to estimate the pose (position and orientation) of the
camera relative to the world over time.

Due to limitations with accuracy and orientation, guidance via GPS alone is limited in urban envirenments. Using VPS, Street
View and machine learning, Global Localization can provide better context on where you are relative to where you're going

Rachel | (3) Google Employes 8/9/19

Introducing Live View, the new augmented reality feature in
Google Maps B 8 oneples

To use Live View, simply choose your destination in Google Maps and tap the Directions button. From there, make
sure to choose the Walking tab as Live View is only available for walking navigation. Make sure you're outside in a
well-lit area to get started. You'll see the Live View button next to the Start button. Go ahead and tap the Live View
button and follow the onboarding tips.

There's still more work to be done to improve this feature. However, given the positive feedback we received from
the Local Guides community, we're hopeful that Live View, even in its beta form, can help people in those crucial
moments when GPS and compass simply don't cutit.

32. Regarding claim 2:

The personal navigation device according to claim 1, wherein the data input means receives the
first data from the user in an interactive manner by using information and commands
made available by said portable navigation device to the user
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The Kyocera DuraForce Ultra 5G includes a rear camera (“data input means”). While
using Live View feature, user needs to grant camera access to Live View and Live View asks the
user to point the camera at buildings and sings (“information and commands”) so that Live View

can identify current position of the phone using images captured by the camera.

n“ ULTI'IA 5G

with SAPPHIRE SHIELD

y (R KYOCERA

Camera Rear ZdMP. ToF/PDAF/Contrast, f1.8. 26 72mm, 76.3°, 0.9pum
Rear 16MF, FF, {2.2, 16.51mm [ultrawide), 117 1.0um
Fromt: 8NP, FF, /2.0, 23.48mm, 84.3°, 1.12pm
Dual LED flash, Sapphire Shield Lens
4-Cell Pixel Binning + Super Night Vision
Underwater Photo/\video-capable

Use Live View on Google Maps

Tip: When you try Live View for the first time, a message pops up on your phone 1o get access 10 your camera

Android iPhone & iPad

MNavigate with Live View A

Google Maps offers two views for walking navigation: the 2D map and Live View. With Live View, you
get directions placed in the real world and on a mini map at the bottom of your screen. You can use Live

View navigation during the walking portion of any type of trip.

1. On your Androsd phone or tablet, open the Googhe Maps app 9 .
2. In the search bar, enter a destination or tap it on the map

3, Tep Directions .

4, Above the map in the travel mode toolbar, tap Walking £

5. In the bottom center, tap Live View ..

6. Follow the on-screen instructions to help Maps find your location
Tip: Point your phone camera at buildings and signs across the sireet, instead of trees and people

7. Once Maps knows where you are, you'll get directions through the camera view on your screen
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33. Regarding claim 5:

The personal navigation device according to claim 1, wherein said localization
tools comprise an inertial system which uses said first data as an initial
position to calculate subsequent instantaneous positions of said personal
navigation device.

The Kyocera DuraForce Ultra 5G has inertial measurement units (IMU) sensors such as
accelerometer, Gyrometer, Compass (“localization tools”). Live View uses the Google ARCore’s
localization technology, which utilizes camera input to identify initial position and subsequent

position of the phone is determined using inputs from the IMU sensors.
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Chipset (Qualcomm Snapdragon 765G 56 (7nm)
Octa-core (1% 2.4GHz +1x 2.2GHz 465 1.80Hz) GFU: Adreno 620
Memory 128GE (ROM) + 6GB (RAM)
Operating System Android™ 10
Camera Rear: 24MP, Tof/PDAF/Contrast, 1.8, 26.72mm, 76.3°, 0.3pm

Rear: 16MP, FF, 2.2, 16.51mm (ultrawide), 117°,1.0pm
Fromt: 8MP, FF, £/2.0, 23.48mm, 84.3° 1.12pm

Dual LED flash, Sapphire Shield Lens

d-Cell Pixel Binning + Super Night Vision

Underwater Photo/\Video-capable

Bluetcoth: 5.0, EDR
Wi-Fi: 80211 4, b, g n, ac, dual-band, e, |; Wi-Fi Direct, Hotspot
use: Type-C (reversible), USB 3.1
Features: Charging, Mass storage device
Location: GPS, A-GPS, Glonass, Gallleo
Sensors: Accelerometer, Gyroscope, Compass, Barometer

Live View availability

* Your device must be compatible with ARKit/ARCore (2

r i r T = i F

Where GPS Falls Short
The process of identifying the position and orientation of a device relative to some reference point
is referred to as localization. Various techniques approach localization in different ways. GPS relies

Motion tracking

As your phme moves !hrwgh the world, ARCore uses a process called simultansous localization and mapping, or S-Lﬁthl
to understand where the phone Is relative to the world around it. ARCore detects visually distinct features in the captured
camera image called feature points and uses these points to compute its change in location. The visual information is
combined with inertial measurements from the device's IMU to estimate the pose (position and orientation) of the
camera relative to the world over time
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34, Regarding claim 6:

The personal navigation device according to claim 1, further comprising a
memory, wherein said first data comprise at least one of the following
items.

an address of a place which is a starting point or a destination point of a
route previously stored in the memory of the device; a point of interest
stored in the memory of the device; a position recently obtained by the
device through GNSS satellite signals; a geographic point stored in the
memory of the device and previously selected by the user; a geographic
place or address interactively selectable by the user based on a map
stored in the memory of the device; a point on the map which can be
displayed on a display of the device and which is selectable by the user.

The Kyocera DuraForce Ultra 5G has 128GB of storage space. Live View uses visual
positioning service to determine a user’s current location and shows points of interest present
near the determined location which are selectable by the user (“a point on the map which can be

displayed on a display of the device, and which is selectable by the user.”).

Memory 1280E (ROM) + BGE (RAM)

A New Approach to Localization

VPS determines the location of a device based on imagery rather than GPS signals. VPS first
creates a map by taking a series of images which have a known location and analyzing them for
key visual features, such as the outline of buildings or bridges, to create a large scale and fast
searchable index of those visual features. To localize the device, VPS compares the features in
imagery from the phone to those in the VPS index. However, the accuracy of localization through
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35. Regarding claim 8:
The personal navigation device according to claim 1, wherein said second data
comprise at least one of the following items:

a direction of the terrestrial magnetic field in the current position; an

elevation of the current position from sea level; a direction and an

intensity of an instantaneous speed of the device or of a vehicle moving at

the same speed; a space travelled by the device or by a vehicle which has

travelled the same space as the device.

The Kyocera DuraForce Ultra 5G has inertial measurement units (IMU) sensors such as
accelerometer, Gyrometer, Compass (“localization tools”). The magnetometer is used to

determine the phone’s orientation related to Earth’s magnetic field and the accelerometer and

gyroscope are used to determine orientation and acceleration/velocity of the phone.
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e —
n“ ULTRA 5G

with SAPPHIRE SHIELD

by ( KYOCERA

Bluetooth: 50, EDR
Wi-Fi: 80211 &, b, g n, a¢, dual-band, e, i, Wi-F Direct, Hotspot
USE: Type-C (reversible), USBE 3.1
Features: Charging, Mass storage device
Location: GPS, A-GPS, Glonass, Galileo
Sensors: Accelerometer, G}"CSCDDE‘. Compass, Barometer

Introduction to Motion Tracking
in ARCore...

Hardware that enables Motion Tracking

Accelerometer: Measures acceleration, which is speed divided by time.

Simply put, it's the measure of change in velocity. Acceleration forces can
be static/continuous — like gravity — or dynamic, such as movement or

vibrations.

Gyroscope: Measures and/or maintains orientation and angular velocity.

When you change the rotation of your phone while using an AR experience,
the gyroscope measures that rotation and ARCore ensures that the digital
assets respond correctly.
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Hardware that enables location-based AR

Magnetometer: Gives smartphones a simple onentation related to the

Earth’s magnetic field. Because of the magnetometer, your phone always

nows which direction is North, allowing it to auto-rotate digital maps
k hich direct North, all gitt 1 tate digital

depending on your physical orientation. This device is key to location-based

AR apps.

36. Regarding claim 15:

A method for ensuring continuity of service in a personal navigation device in an event of
insufficient reception of GNSS satellite signals, the method comprising:
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The Kyocera DuraForce Ultra 5G has pre-installed Google Maps, and it supports Google
ARCore. Google Maps’ Live View feature enables a user to pinpoint the phone’s location where
GPS signal is weak or unavailable such as in indoor or in urban areas having tall buildings. Live
View uses Google ARCore’s motion tracking technology or localization technique to determine
a device’s location where GPS signal is weak. The localization technique uses visual inputs from
the phone’s camera and combines them with readings from the phone’s inertial sensors to

determine the phone’s location.

WHERE TO BUY

Buy Duraforce Ulira 50
verizon’

ﬂl‘:l'F!‘L\T'Ir',f solutwons

DURA S

wi®™ GAPPHIRE SHELD

by (R KYOCERA

Google Maps
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Use Live View on Google Maps

Discover and navigate places in the real world with the help of Live View

Live View availability

o Your device must be compatibli

DURAEES

wmith BAEisRE Sl D

by T KUDCERS

Using Global Localization to Improve Navigation

One of the consistent challenges when navigating with Google Maps is figuring out the right
direction to go: sure, the app tells you to go north - but many times you're left wondering, "Where
exactly am |, and which way is north?" Over the years, we've attempted to improve the accuracy of
the blue dot with tools like GPS and compass, but found that both have physical limitations that
make solving this challenge difficult, especially in urban environments.

We're experimenting with a way to solve this problem using a technique we call global localization,
which combines Visual Positioning Service (VPS), Street View, and machine learning to more
accurately identify position and orientation. Using the smartphone camera as a sensor, this
technology enables a more powerful and intuitive way to help people quickly determine which way
to go.

acquiring a position of the personal navigation device manually from first data
received through data input means for receiving the first data;
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The Kyocera DuraForce Ultra 5G includes a rear camera (“data input means”). While
using Live View feature, a user needs to grant camera access to Live View and Live View asks

the user to point the camera at buildings and signs so that Live View can identify current position

of the phone using images captures by the camera (“first data”).

DURAZSES

with SASPHIAE SHIELD

by 08 KYOCERE

Camera Rear: 24MP, Tof /PDAFContrast, 1.8, 26 71mm, 76.3° 0 .5pm
Fear: 16MP, FF. 2.2, 16.51mm [ultrawide) 117° 1.0u=
Front: $MP, FF 4720, 23 48mm, B4.2° 1 12pm
Dual LED flash, Sapphire Shield Lens
&Cell Pizel Benning » Super Might esion
Underwater Pholodeo- capable

Use Live View on Google Maps

Tip: When you try Live View for the first time, a message pops up on your phone 10 g8t SCCesSs 10 YOr CAmer

Andresd iPhone L Pad

Mo gabe with L

Googhe Maps offers two views for walling remgaton e 70 mag and Live Ve Whh Live Yiew, you
directiang placed in the real workd and on 2 mend map 80 The Boform of your screen You CEn use | ve
g - B

Vil AErAGalDn duning the walling porion of afvy typs of 1rg

1 On your Androsd phore of labiet. open Bhe Google Maps app 9
1 In e search bat enter 8 destination or 1ap & on the map
) Tap Dérectuna &

4 Abcree The map e the trarvel mode loolbar Lap Wallung ‘
5 In the botlom cenber, 1D Live View :.:

& Follow the on-acheen indinue o 10 help Maps T yemst bin -t

Tp: Poara IJ\- e Caera ol |h.n|('d|"l [ 0] ESONE BOPOSS e street ratend of treey and peopie

P Orsce Maps kncren wiere you are, you H get derections Thiough The Cemers vees 0N yous Soieen
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A New Approach to Localization

VPS determines the location of a device based on imagery rather than GPS signals. VPS first
creates a map by taking a series of images which have a known location and analyzing them for
key visual features, such as the outline of buildings or bridges, to create a large scale and fast
searchable index of those visual features. To localize the device, VPS compares the features in
imagery from the phone to those in the VPS index. However, the accuracy of localization through

acquiring second data from localization tools configured to generate the second
data. wherein the second data relates to the position of the personal

navigation device; and

The Kyocera DuraForce Ultra 5G has a Qualcomm Snadragon 765 processor, which is

connected to the camera and inertial measurement units (IMU) sensors such as

accelerometer/Gyrometer/Compass (“localization tools™). Live View uses the Google ARCore’s
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localization technology in which a phone position and orientation is determined using input from

the IMU sensors (“second data”).

DURAZSESS

with SAPPHIARE S+eELD

by (S KYOCERA
Chipset Cialcomm Snapdragen 7656 56 (Tam
Octa-core (12 2 4GHr 412 2 2GHr 462 1 BGHp) GPU Adreno 620
W& mary 120GE(ROM) « BEB{RAM]
Dperating System  Android™ 10
Camera Bear: 24P, ToF/PDAFTontrast, 11 8. 1% 7imm, 76 1% 0 Jpm

Rear 16MP. FF_12.2, 16 S1mm [ukraasde] 117 1.0pm
Fromt: BMP_FF, 1/2.0, 23 &8mm_ B4 1" 1 1lpm

Dual LED Nash, Sapphire Shield Lens

& Coll Pxel Binnmg « Super Night Vimen

Underswater Photodeo-capable

Bluetooth: S0, EDR
wi-Fi: 80211 a, b, g n ac, dual-band, e, { WA Dwect, Hotspot
LISB: Type-C [reversible), USE 3.1
FeMures Chatgng Mass storage deaie
Lastathony; GPS, A.GPS, Glonass, Galleo
Sensors AL CPlErOmEter ¥

Live View availability

* Your device must be compatible with ARKit/ARCore 2 .
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Where GPS Falls Short
The process of identifying the position and orientation of a device relative to some reference point
is referred to as localization. Various techniques approach localization in different ways. GPS relies

Motion tracking

As your phone moves through the world, ARCore uses a process called simulianeous localization and mapping, or SLAM,
to understand where the phone is relative to the world around it. ARCore detects visually distinet features in the captured
camera image called feature points and uses these points 1o compute its change in location. The visual information is
combined with inertial measurements from the device's IMU to estimate the pose (position and orientation) of the

camera relative to the world over time.

determining the position of the personal navigation device with a microprocessor
that is connected to the data input means and the localization tools based
on the first data and the second data and without using GNSS satellite
signals.

The Defendant’s processor combines visual information taken from the camera and the
input data from the IMU sensors to detect accurate position of the phone without using GPS

signals.

DURAESES

with BEAPPMIRE BMIELD

by 15 KYOCERS
Chipset Qualcomm Snapdragen 765G 5C (7am]
Octa-core (1x 2.40H:z + 1x 2 20He 82 1 8GH) GPU Adrana 620
Memory 12868 (ROM) + 6GB (RAM)
Operating System Androd™ 10
Camera Rear: 24MP, Tof/POAHToatrast. £1.8. 26 72mem, 76.2° 0 Jpm

Rear; 16MP, FF. 122, 16.51mm (sltrpands) 117° 1 0pm
Fromt: OMP, FF,1/2.0, 2 4bmm, 84.3% 1.12um

Dual LED Mash, Sapphire Shield Lens

&-Cell Pixel Binning + Super Night Vissan

Underwater PhoteM\ideo-capable
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Use Live View on Google Maps

Discover and navigate places in the real world with the help of Live View.

Live View availability

+ Your device must be compatible with ARKit/ARCore (3

Motion tracking

As your phone moves through the world, ARCore uses a process called simultaneous localization and mapping, or SLAM,
1o understand where the phone is relative to the world around it. ARCare detects visually distinct features in the captured
camera image called feature points and uses these points to compute its change in location. The visual information is
combined with inertial measurements from the device's IMU to estimate the pose (position and orientation) of the
camera relative to the world over time.

Due to limitations with accuracy and arientation, guidance via GPS alone is limited in urban environments. Using VPS. Strest

View and machine learning, Global Localization can provide better contéxt on where you are relative to whene youre going

Rachell. () Google Employee B91%

Intreducing Live View, the new augmented reality feature in
Google Maps B 8 onge

To use Live View, simply choose your destination in Google Maps and tap the Directions button. From there, make
sure to choose the Walking 1ab as Live View is only available for walking navigation. Make sure you're outside in a
well-lit area to get started. You'll see the Live View button next to the Start button. Go ahead and tap the Live View
button and follow the onboarding tips.

There's still more work to be done to improve this feature. However, given the positive feedback we received from
the Local Guides community, we're hopeful that Live View, éven in its beta form, can help people in those crucial
moments when GPS and compass simply don't cut it.

37. Regarding claim 17:
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The method according to claim 15, further comprising the localization tools using an inertial
system which uses said first data as an initial position to calculate subsequent positions
of said personal navigation device.

The Kyocera DuraForce Ultra 5G has inertial measurements units (IMU) sensors such as
accelerometer, Gyrometer, Compass (“localization tools™). Live View uses the Google ARCore’s
localization technology, which utilizes camera input to identify initial position, and subsequent

position of the phone is determined using inputs from the IMU sensors.

DURA GRS

with SpePHNE SHELD

by 03 KNOCERE
Chipset Qualcomm Smapdragen 76506 5G (7nm})
Octa-core (1x 2.4GHz +1x 2. ZGHr #6a 1.00H:) GPU Adreno 620
Memory 128GE (ROM) + BLB(RAM)
Operating System Android™ 1
Camern Rear: 2aMF, Tof (POAFContrast, 118, 267 2man, 76.3°, 0 3pm

Rear 16MP, FE 12.2. 16 S1mm (ultraside), 117° 1.0um
Fromt: 8NP, FF, 1/2.0, 20 4Bmm, 84.0°, 1.12pm

Dual LED flash, Sapphire Shield Lens

4-Cell Pixel Binning + Super Night Vision

Underaater Photo/Video-capable

Bluetooth: 5.0, EDR
Wi-Fi 80211 &, b, g n, ac, dual-band, e, |, Wi-Fi Direct, Hotspot
LsB: Type-C (reversible), USB 3.1
Features: Charging, Mass storage device
Lacation; GPS, A-GPS, Glonass, Gaklleo
Sensors: Accelerameter, Gyroscope, Compass, Barometer

Live View availability

* Your device must be compatible with ARKit/ARCore (= .
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Where GPS Falls Short
The process of identifying the position and orientation of a device relative to some reference point
is referred to as localization. Various techniques approach localization in different ways relies

Motion tracking

As your phone moves through the world, ARCore uses a process called simultaneous localization and mapping, or SLAM,
to understand where the phone is relative to the world around it. ARCore detects visually distinct features in the captured
camera image called feature points and uses these points o compute its change in location. The visual information is
combined with inertial measurements from the device’s IMU to estimate the pose (position and arientation) of the

camera relative to the world over time.

38. Regarding claim 18:

The method according to claim 15, wherein the personal navigation device includes a memory,
further comprising a receiving at least one of the following as the first data into the data
input means. an address of a place which is a starting point or a destination point of a
route previously stored in the memory of the device; a point of interest stored in the
memory of the device, a position recently obtained by the device through GNSS satellite
signals,; a geographic point stored in the memory of the device and previously selected by
the user; a geographic place or address interactively selectable by the user based on a
map stored in the memory of the device; a point on the map which can be displayed on a
display of the device and which is selectable by the user.

The Kyocera DuraForce Ultra 5G has 128GB of storage space. Live View uses visual
positioning service to determine a user’s current location and shows points of interest present
near the determined location which are selectable by the user (“a point on the map which can be

displayed on a display of the device, and which is selectable by the user.”).
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A New Approach to Localization

VPS determines the location of a device based on imagery rather than GPS signals. VPS first
creates a map by taking a series of images which have a known location and analyzing them for
key visual features, such as the outline of buildings or bridges, to create a large scale and fast
searchable index of those visual features. To localize the device, VPS compares the features in
imagery from the phone to those in the VPS index. However, the accuracy of localization through
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39. Regarding claim 20:

The method according to claim 15, further comprising receiving the first data in an interactive
manner using commands and information that are presented on a display of the personal

navigation device.

The Kyocera DuraForce Ultra 5G includes a rear camera (data input means). While using

Live View feature, a user needs to grant camera access to Live View and Live View asks the
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user to point the camera at buildings and signs (“commands and information”) so that Live View

can identify current position of the phone using images captures by the camera.

FORCE
DURAESES
with EAPPHIRE SrefLD
by 0§ KYOCERD
Bluetooth: 50, EDR
Wi.Fic BO2.11 4 b, g n, ac, dus-band, &, i Wi-F Direct, Hotspat
UsBE: Type.C (reversible), USB 3.1
Features: Charging, Mass storage dewice
Location: GRS, A-GPS, Glonass, Gallen
Sensors: Accelerometer, Gyroscope, Compass, Barometer

Use Live View on Google Maps
Tip: When you try Live View for the first time, a message pops up on your phone 1o get access 1o your camera

Andreid iPhane & iPad

Navigate with Live View A

Google Maps offers two views for walking navigation: the 2D map and Live View. With Live View, you
get directions placed in the real world and on a mini map at the botiom of your screen. You can use Live
View navigation during the walking portion of any type of trip

1. On your Androkd phone or tablet, open the Google Maps app 9
2. In the search bar, enter a destination or tap it on the map

3. Tap Directions &

4. Above the map in the travel mode 1oolbar, tap Walking £

5. In the bottomn center, tap Live View 'g’.

6. Follow the on-screen instructions 10 help Maps find your location
Tip: Point your phone camera at buildings and signs across the street, instead of trees and people

7. Once Maps knows whene you are, you'll get directions through the camera view on your Screen
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47.  Emergent Mobile has been damaged by the direct infringement of Kyocera and is
suffering and will continue to suffer irreparable harm and damages as a result of this

infringement.

JURY DEMANDED

Pursuant to Rule 38(b) of the Federal Rules of Civil Procedure, Emergent Mobile hereby

requests a trial by jury on all issues so triable.

PRAYER FOR RELIEF

WHEREFORE, Emergent Mobile respectfully requests that the Court enter judgment in

its favor and against Kyocera as follows:
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a. finding that Kyocera directly infringes one or more claims of each of the patents-
in-suit;

b. awarding Emergent Mobile damages under 35 U.S.C. § 284, or otherwise
permitted by law, including supplemental damages for any continued post-verdict
infringement;

C. awarding Emergent Mobile pre-judgment and post-judgment interest on the
damages award and costs;

d. awarding cost of this action (including all disbursements) and attorney fees
pursuant to 35 U.S.C. § 285, or as otherwise permitted by the law; and

e. awarding such other costs and further relief that the Court determines to be just

and equitable.

Dated: July 9, 2021 Respectfully submitted,

Ramey & Schwaller, LLP

/s/ William P. Ramey, 111
William P. Ramey, III

Texas State Bar No. 24027643
5020 Montrose Blvd.,

Suite 800

Houston, Texas 77006

(713) 426-3923 (tele)

(832) 900-4941 (fax)
wramey(@rameyfirm.com

Attorneys for Plaintiff Emergent
Mobile LLC
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