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Public Relations and Marketing role, which must be kept in mind so the
wireless adaptor should be in a fairly robust and mature stage such as a “pilot
series” with final form, fit and function.

1.2.3 Production

The production launch is scheduled for the summer of 2005. The wireless
audio adaptor may be bundled with entertainment phones special “iRadio”
edition or sold as an accessory through various distribution channels.

13 Scope

This document first describes the concept of the wireless audio car adapter,
summarizes the various technical assumptions then proposes a road map for
various market segmentations. It then highlights milestones deliverables and
preliminary schedule. In appendix, are listed the specific relationship
responsibilties and various term sheet details such as ownership, licensing,
warranties, and technical assistance.

Key products we seek to develop through this collaboration

1- Initially for demonstration Q4 2004: a universal CD adaptor for a majority

_.._ .. of OEM and aftermarket head-units forwarding on a serial bus at 9.6kbps

S .7 ... "= 19.2kbps ' (RS232. or TTL) all the head-unit key events.along with.
pushing CD text information back to the headunit. This should be based
on similar products developed for iPOD interface, differentbrand CD
changer or XM / Sirius “direct connect” interface technology.

2- For trials Q2 2005: an integrated core reference design that could be
licensed to an ODM of Motorola’s choice based on an Analog Devices
BlackFin technology, a similar combo DSP/ARM media processor or
integrated into Zeevo BlueTooth “system on chip”. This reference design
will integrate audio decoder(s), Motorola’s iRadio BlueTooth stack and
control middleware with the partner universal CD changer adapter
technology.

3- To be Negotiated:
a. small series of 100-200 wireless adaptors based on reference
design to be demonstrated in Q2 2005 for limited trial.
b. Production agreement
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14 Glossary

Mobile Client An iRadio enabled mobile device has its own storage and is
occasionally connected o a home PC/gateway for updating
stored content and sending back usage data. For the Demo
and Trial, the only Mobile Client will be Motorola Entertainment
phones. For later product phases Mobile Clients could also
include: car decks and highend wireless adapters, PDA,
personal music player ...

“WACA” A device that forms the gateway between the phone and the car
Wireless radio head-unit, acting as a universal adaptor for a majority of
Audio Car aftermarket and OEM car decks.

Adapter It will receive car radio/CD changer messages, translate them to

appropriate Mobile Client commands and send-the translated
commands over Bluetooth to the Mobile Client... = - .
It will receive Mobile Client commands over Bluetooth, translate
-them to appropriate car radio/CD changer messages to the car
radio.
It will receive compressed audio over Bluetooth from the Mobile
- Client, decode it and output it via a lineout audio output.
- ~In higher-end inceptions, it.could broadcast audio and data over
<~ 7+ FM or store its own content directy and acts as a stand-alone
renderer. Road-map allows the Bluetooth wireless link to evolve
towards WiFi type of wireless protocol

A2DP A BlueTooth Advanced Audio Data profile which allows quality
stereo audio to be streamed over BlueTooth rather than the
limited speakerphone/or headphone profile. [t uses as a
standard a Sub-band perceptual codec (SBC). Alternatively,
well-known codec decoders could be attached as plugins such
as MP3, WMA or AAC+ to avoid codec cascading degradation.

PAN Another BlueTooth serial profile dubbed “Personal Area
Network” for proximity ad-hoc networking over IP network.

SPP The basic serial profile connection for FTP exchanges over
BlueTooth for point-to-point files exchange
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1.5 Assumptions

The wireless adaptor wil be able to interfface a majority of major
aftermarket brands such as Pioneer, Alpine, Clarion, Kenwood, Sony,
JVC and Panasonic

The wireless adaptor will be able to interface a majority of major OEM
brands such as GM, Ford, DaimlerChrysler, Toyota, Honda and most
European makers like BMW and VW.

The wireless adaptor will control directly the MUTE line and the proprietary
bus.

All depressed keys on the head-unit are expected to be reported. At a
minimum, all presets memory keys, previous track /next track, fast forward
and Rewind, source information should be relayed to the WACA

The wireless adaptor will be able to display text on the car radio deck and
will manage the timing of the displays and associated warning sounds

The alternative use of “proprietary” custom car radio buses is legal
through either legal reverse engineering and public domain information or
individual agreement with the car radio makers. -

.Others TBD
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2 Wireless Audio Car Adaptor options

The “WACA” concept can branch into a various farily of products, which may not
all end up in production, but may address different segments of the market. It
starts with BlueTooth as the major wireless proximity transport then expands to
the WiFi family and even branch into a tethered solution to hostthe transmitting
phone in a recharging USB cradle. Here is a brief description of the major
topologies:

21 Basic WACA Architecture

The WACA is a 2 way wireless gateway interface that translates audio
files and commands streamed from a Motorola phone over BueTooth into
an analog or PCM audio feed to the car radio. It also receives car deck
user interface commands (key push and release events) and status
information so that the system operates in a closed loop where both the
phone and the car deck can select which music the user wants. Finally,
the WACA also send text information to the car deck through the limited
CD text capabilities which are either contamlng audlo program associated
data or dialog with the user.

* Power, ground
. . o * R+,R-.L+,L-
. . R . S .. R - «Mute
- i ~mg -« Custom bus:
* :..ecar decks inputs and status
" «CD text display

* BiueTooth transport
* Streamed audio file
* Text commands

» car decks inputs and
status

Supply

Figure 1: generic WACA Architecture
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2.2 WACA: BlueTooth baseline thin client

The baseline will use BlueTooth as a wireless transport and the “WACA” will
behave essentially as a “slave” device to the phone. The following diagram
represents this:

_Command/Control

* Analog or PCM
Audio

Streaming Audio

* Text display

* Car deck events
and status

Figure 2: Baseline thin client WACA Architecture

2T -

The CD changer interface “adaptors” on the market are using some ATMEL /
Cirrus 8/16bits microcontrollers which are not powerful enough to handle the
BlueTooth stack and the associated audio decodng. Two controller solutions are
envisioned and will dictate the road map based on price targets and flexibility of
reconfiguration;

e Use an integrated “System-on-Chip” like Zeevo family of products which
integrates BlueTooth stack, basic SBC decoder and ARM+DSP chips on
the same die, allowing cost-effective application solutions like iRadio to be
built on.

e Use a two chip solution: integrated BlueTooth baseband processor from
Broadcom or CSR and multimedia embedded controller like the Analog
Devices BlackFin, PowerPC or Intel Xscale

Natural evolution: With improvements in price and power consumption, WiFi /
802.11xx wireless transport may gradually replace BlueTooth in the phones and
other portable media devices as ubiquitous wireless PAN transport. Insuch a
case, a next version of the WACA thin client would replace the BiueTooth stack
with a WiFi stack. WiFi/802.11xx interface may also allow direct transfer and
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synchronization from the home gateway without the phone being needed if RF
propagation allows it.

23 WACA#2: “No Install- totally wireless” thin client

For consumer mass adoption, it is likely that however simple the professional
installation could be, this is still a major hurdle to clear with the consumer. A
totally wireless solution would include a wireless FM broadcast to convert the
audio stream and tune to one FM station at a time on the car deck. The sound
quality will be sacrificed for the ease of installation. SDARS user's high
percentage request has proven that the FM broadcast solution was a great
enabler for mass adoption and easy listening in the car or at home.

In the case of iRadio, the twoway interaction could be improved by adding two
key features:
e Use RDS to display text for audio program associated data and also
interactive messages. 4 .
e Use of basic short vocabulary command based speech recognition to
select channel playlists '

Command
/ Control
- - mmi s ——— ™
Streaming Audio
Car radio
deck

Micro IN

Figure 3: “Totally wireless” thin client WACA Architecture

24 WACA #3: Wired Audio Car Adaptor

In this architecture, the WACA is a “Master” reading content from mass
storage devices connected through USB. The key advantage from this
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topology is to offer a simple mass storage interface mode between phone
and other MP3 media players appearing as media mass storage for the
USB host, which is reading the audio tracks in sequence. This topology
does not require any iRadio middleware or cellular phones iRadio enabled
to work (you could plug any media player with USB and they should
appear as mass storage to the WACA which woull work as the master.
However, adding iRadio USB manager and radio command module will
bring a fuller user experience with all the advanced services for user
convenience synonym of iRadio service. The USB link will be equivalent
to the multiple Bluetooth connections and could multiplex audio stream
and command & control data...

Command
/ Control

Mass storage
Audio files

Figure 4: Wired USB thin client WACA Architecture

25 WACA #4: “HandsFree” kit audio adaptor - Hybrid BlueTooth + USB cradle

This hybrid topology caters to the people who may need the flexibility to
recharge their phone into the car or use the USB link with other MP3
players while having possible Hands-free phone conversation through the
car radio stereo. It is also perfect for the cases where the ser want to
experience iRadio audio streaming without moving the phone out of his
pocket.
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Hands-Free
Microphone

@,

Command
/ Control

*Re-charge
*Mass storage
server i
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Figure 5: “Hybrid” hands-Free expandable thin client WACA Architecture

26 WACA#5: “Thick Client” roadmap evolutions

- The' WACA could evolve-in-a more powerful “Thick client” adaptor which would
‘be the ‘missing Link” for mass adoption of nomadic digital players into the car
while waiting for BlueTooth, WiFi and harddrives / memory cards to become
(ubiquitous on the car decks themselves (onger aftermarket and OEM lifecycle).
It is considered “Thick” once it hosts its own memory and manages “iRadio”
business rules for the content without a need for the phone. By providing more
than one USB port and managing these ports, the WACA could beome a
successful “low cost alternative” media gateway for all the legacy car decks, that
will not yet provide digital memory and wireless interfaces.

The entire iRadio middleware available in the phone can be ported into the
WACA so that, in the advent o a WIFI direct link with the Home Gateway, the
WACA will function as both a server and renderer roles under an UpnP A/V
paradigm. The phone may not be needed in this picture unless it provides some
value added services like “hot content”. In such a ca®, the Home gateway or
WIFI/WiMAX hot spots on the go can transfer directly the media content updates
into the car and receive usage tracking from the WACA.
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Car radio
deck Bus

Command/Control

Streaming Audio

................. Tieceseernsass

Fiqure 6: “High-End” expandable thin client WACA Architecture

This approach would require a more powerful controller structure than the
BlueTooth Zeevo system on chip may be able to provide. The BlackFin chip
series from Analog Devices has shown tremendous computing power for very
cost effective price. The WACA partner will of course be influential in the
decision of the core controller.
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3 Timeline

3.1 iRadio timeline

e iRadio is targeted for alpha release on December 31, 2004 for CES demo

« iRadio Beta release on February 15, 2005: a beta release in this context is
defined as Version 0.9:
o Locked feature-set
o All features implemented
o Functionally complete
o Operational
e Public trials of iRadio “beta” starting on April 4, 2005 for up to 200 users

e Commercial product release will commence in Q3 2005.

The Commercial product release of iRadio 1.x will assume that the product has
undergone and passed rigorous QA testing for functionality, stability and data
integrity.

32 WACA timeline

.. e Cardeck to RS232 + Line in adaptor— one manufacturer model: no later than
C 1122004 o - :
o~ Car deck to RS232 + Line in adaptor — multi-manufacturers programmable
.. model: no later than 12/1/04 o o
Single board BlueTooth + car adaptor prototype (alpha): 12/15/2004
" Single board BiueTooth + car adaptor (beta): 2/15/2005 ‘
Single module BlueTooth + car adaptor (pilot)— qty 200: 4/15/2005
Single module BlueTooth + car adaptor (production)— gty >1000/ week:
7/1/2005
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4 Roles & responsibilities

41 Motorola:

Motorola will provide:
¢ Program contact
System definition leadership
iRadio middleware interface algorithm
Phone interface protocol
Integration into target phones

42 WACA partner

WACA partner will provide the integrality or a subfunction of the following list:

e Provides car radio adaptor interface (ha'rdware and software)
e Provides wireless and USB interfaces (hardware & software)
o Provides hardware core reference design
o Integrates iRadio middleware with wireless and car radio adaptor
« Provide WACA kit including housing module and adaptation cable sets
« Product validation for automotive environment S
~* o OMD high volume / low cost agreedmanufacturing =
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1 Introduction

1.1 Overview
The core iRadio functionality is well described in the iRadio Market Requirements Document.

1.2 Phases

1.2.1 Demo

This is the CES 2005 demo. It will take place in a suite during the CES show (Jan 6—9). It
will demonstrate how 1iRadio technology will work throughout a typical user’s day, from
waking up in the moming, driving to work, going to the gym and returning home. The software
implementing this demo will use Bluetooth for mobile client updates UPnP will be used for
streaming content in the home.

1.2.2 Trial

A trial with several hundred users is planned over the course of the second quarter of 2005.
The Trial will demonstrate seamless operation between the home and car domains. Ideally the
Trial system will be a natural evolution of the Demo system. This evolution would include the
implementation of missing features as well as testing and enhancements :

1 2 3 Product

“The product will 1ncorporate 1mprovements suggested by the tnal as well as 1mprovements
uncovered by testing in representative user environments. In order to be on the market with a
partner in 2005, the initial product (referred to as phase 1) will probably have the same features
as the demo system. More advanced features will be deferred to following phases.

1.3 Scope

This document focuses on the operation of the iRadio system for the Demo and Trial.
Functionality beyond the Demo and Tnal may be identified and even described, but it is not the
focus of this document

1.4 Glossary

Mobile Client Any iRadio enabled mobile device which is occasionally connected to either

the home network or the Internet for updating stored content and providing

‘usage data. Mobile Client can include: cell phone, car device, personal music

player ...

Playlist An ordered set of content. By default a playlist would cause the content to be
played in sequential order. There might also be a way to randomize the playlist
(or playing of it) so that the original order is not apparent. On mobile client, a
playlist may only be partially resident on a device.
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Light-weight The exchange of relatively small amounts of data which does not include bulk
updating content
Bulk Content Actual audio or video content which involves large amounts of data.

2 System Definition

2.1 Structure
SYSTEM DIAGRAM GOES HERE

2.2 Elements

2.21 Content Provider Interface

The content provider is not part of the iRadio system. This interface encompasses all
communication with the content provider. At its simplest, the content provider will provide
playlists (genre channels, user custom channels, and the bulk content associated with those
Playlists). The iRadio Server provides user consumption and rating information. Additionally,
the content provider interface handles the user’s purchase of individual pieces of content.
" There is nothing in the system which limits the number content providers which could be
muppOTted. T L e L e e T

2.2.2 iRadio system

The iRadio Server and the Home Gateway work together to implement the core of the iRadio
system. The exact division of responsibilities between the two elements will be decided later
and is often unimportant when trying to understand how the system works as a whole.

2.2.2.1 iRadio Server

This is the central content aggregation point for the iRadio system. It communicates with
the content providers and passes the information on to the rest of the system. Although the
Home Gateway is typically in the communications path with mobile devices, the iRadio
Server can communicate directly with mobile devices via public WiFi access points or via
the cellular system. ’

. 2.2.2.2 Home Gateway

The Home Gateway software runs on the user’s home PC or on a dedicated in-home media
server (MS1000). iRadio content is cached on the Home Gateway before it is played in the
home via UPnP A/V or preemptively transferred to Mobile iRadio Clients which can
connect to the Home Gateway via the home network. The Home Gateway functionality has
no need for a user interface and no user interface is planned.
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2.2.3 Home Configuration PC

Although the user may use the same PC for the Home Gateway as they use for configuring the
iRadio, these are two different roles and are called out separately. The most extreme case for
the Configuration PC being separate from the Home Gateway is when the Home gateway isa
MS1000.

2.2.4 Mobile Clients

Mobile Clients are any iRadio enabled mobile devices which occasionally connect to either the
home network or the Internet for updating stored content and providing usage data. For the
Demo and Trial phases, cell phones are the only Mobile Client. In later phases it could be a car
device can or personal music player.

2.2.4.1 Phone client

The phone is running either native or Java iRadio software which controls all iRadio
functions. This software must run continuously, not just when the user is listening to
content on the phone. Running in the background, the software takes care of updating the
phone and the rest of the iRadio system so that content is always up-to-date. There are no
specific plans to use cellular data communications for any updating, but that remains a
possibility.

2.2.4.2 Car client (thick)

An iRadio in-car unit with content storage and WiFi support interacts with the iRadio
system the same as any other mobile client. The in-car unit could be integrated into a radio,
Telematics Control Unit or installed as an after-market unit via the CD changer interface.

2.2.5 Thin Car Client »
The Thin Car Client has no memory of its own. If allows content to be streamed to it from
personal device carried by someone in the car via Bluetooth or WiFi. Additionally the in-car
audio control actuations are sent to the source of the stream so that the driver can easily control
the content.

2.2.6 Public WiFi Hot spot

Not part of the Demo or Trial system, a public WiFi hot-spot allows mobile devices to updated

. content directly from the iRadio Server. In early phases this updating will not include a user’s
personal audio files which were not purchased through the iRadio system. WiFi access points
which require the user to enter encryption information will not be supported. Configuration of
acceptable WiFi access points will be possible to limit connections.

2.2.7 Cellular data system

Not part of the Demo or Trial system, a mobile client capable of cellular data connections could
use these connections for partial updates at minimal cost. Full updates would be cost
prohibitive.
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2.2.8 Internet

The Internet is used to connect the iRadio Server to the Home Gateway and in the future,
directly to mobile clients via a public WiFi access point or via cellular data connection.

2.2.9 In-home network

The two responsibilities of the home network are to support the streaming of content for in-
home consumption and to facilitate updating of mobile clients. These two responsibilities could
be addressed by different in-home networks as long as they are both supported by the Home
Gateway.

2.2.9.1 UPnP

UPnP A/V facilitates the streaming of content within a small network. This is the chosen
approach for the consumption of content in the home for the Demo and Trial.

2.2.9.2 Mobile connection

In the short term, Mobile Clients will be updated over WiFi or Bluetooth, any reasonably
high speed network would also work. For the Demo and Trial, Bluetooth will be the

2.2.10 Home remote control

For the Demo and Trial it is assumed that the personal mobile device will also act as the user’s
remote control in the home for iRadio content consumption. This will use a Bluetooth link
back to the Home Gateway which will participate in the UPnP network on the remote’s behalf.

2.2.11 Home renderer

- This is the end point where streamed content in the home is converted to analog for presentation
to the user For UPnP there are several commercially : available audio rendering devices.

2. 2 12 Updatlng system

‘The updating system is the differentiating technology of the 1Rad10 system which allows
multiple devices/domains to keep in sysnc regarding what the user has listened to, is listening
to, and is expected to listen to in the future.

2.3 Actors
2.3.1 User

This is the person who uses the iRadio system in the various domains and for various purposes.

2.3.2 Phone Friend

For scenarios and which involve rece1v1ng a phone call, this would be the person who phones
the user.
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3 System Functions

3.1 Content Provider Interaction

The iRadio relies on content providers for providing all the content which the user didn’t already
own. Content Providers would initially provide genre playlists, celebrity playlists, and content
purchase. The iRadio system would provide content consumption information through this
interface also. This interface would be widened as needed to cover billing and community services
as needed.

The connection between the iRadio Server and the Content Provider would be over a dedicated
private connection or a VPN for privacy and security. Considering the large amounts of
information which may be crossing between the iRadio server and the Content Provider, they need
a high capacity connection.

3.1.1 Temporary Content Provider Standin

For Demo, there will not really be a Content Provider. The content will either be faked on the
iRadio server or a simple Content Provider stub could be created. The stub would use HTTP
for all communications. Most of the genre playlists, celebrity playlists, and purchase
interactions could be done via XML (or even SOAP). Bulk content transfers don’t benefit from
XML or SOAP, so those would be transferred one at a time using plain HTTP GET requests.

3.2 Updating

Updating occurs between all the major elements of the iRadio system (iRadio Server, Home
Gateway and Mobile Clients) and is the main enabler of the iRadio features.

3. 24 DlscoveryIAuthorlzatlon

.. Each element of the iRadio system has a hst of users whlch it supports. . A Moblle Client will
likely have only one person in the user list. The iRadio server could have millions of users.
The initial handshake between to iRadio elements is used to determine whether the two
elements have any users in common. If they have users in common, then the interchange
proceeds to determine what information needs to be updated.

Discovery occurs amongst Mobile clients and the Home Gateway. Communications with the
iRadio server is established via a known URL rather than discovery.
The following stages occur:
¢ Discovery: Receive initial inquiry or response associated w1th actual discovery of an
iRadio enabled device :
o Authentication: Exchange supported user’s information to see if there are users in
common.
e Add to registry: The discovered and authenticated device is placed in a registry of
devices available for updating.
o Updating: Immediately after addition to the registry updating occurs. Updating also
occurs as needed so long as the device remains in the registry.
e Remove from registry: When it is determined that a device in the registry can no
longer be reached, then it is removed from the registry.
For devices designed to connect to the iRadio Server, in parallel with the discovery of devices
in the immediate proximity, there is also an effort to form a connection to the iRadio Server.
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3.2.2 Data updated

The following relatively small types of data are sent from the mobile client during updating:
e Content Status Changes: Playing, Stopped, Paused, Resumed, Skipped. Where
appropriate, this includes play-point information.
¢ Rating: This the user’s rating of the content and contains a content identifier, and both
the change in rating and the new rating value.
e Purchase Request: This contains a content identifier.
Key Press: For diagnostic purposes and user interaction studies, each key press is
captured.
Each piece of data above is time stamped (UTC timezone and local offset). The Content Status
Changes and Ratings are of general interest to all elements using the updating system. The
Purchase Request and Key Press information is only of interest to the iRadio Server although it
may be forwarded through other elements.
Updating also involves sending the following data to the mobile client:
e Playlists/Daily Set descriptions: These are user specific content descriptions which do
not include the actual bulk content.
e Bulk Content: The large pieces of data which is the audio or video data.
e User configuration/Preferences: TBD

3.2.3 Opportunistic Updating

Because proximity network connections are transient, updating occurs whenever there is the
opportunity to do so. This accommodates situations where the user rapidly changes from one
domain to another and the seamless experience must be maintained.

3.2.4 Mobile to mobile updates -

.- The current Demo and Trial plans call for each user to have only one Mobile Client so mobile
to mobile updating can never occur. During the Demo and Trial, the Mobile Client will update
with the Home Gateway (or possibly the iRadio Server) directly.

In situations where a user does have multiple mobile clients, most updating will occur at home
directly with the Home Gateway, but there are cases where an automotive mobile client might
never connect to the home network if the user lives in an apartment building. In these cases
updating between mobiles is used to bridge this gap. A personal mobile client would
periodically update information with the Home Gateway and the automotive mobile client.
This would allow information to remain in sync.

3.2.5 Content Approaches

For the Demo and hopefully the Trial well will have considerable control over the devices in use

and their capabilities. With this control we can help ensure that audio encoding, bit rate and DRM
. are consistent across devices. In a production system we will not be so fortunate. We must be
prepared to deliver content with different audio encoding, bit rate and DRM for each device.

Additionally the metadata required by devices may be different.

Given the storage resources of the Home Gateway most effective approach is to use the Home

Gateway to store different versions of each piece of bulk audio content. Each version is shaped for

a particular device which the user owns. The only situation where this does not perform well is
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when the personal device with limited storage is used to bridge updating between the Home
Gateway and a think car client (See issue 1).

3.2.6 Cellular data opportunities

Although cellular data communications are not required or planned for the Demo or Trial systems,
it is and alternative for light-weight updating in the future. A cellular data connection to the iRadio
Server could be used to update the relatively small amount of data which doesn’t involve bulk
content transfers.

3.2.7 Hotspot opportunities

In the same way that cellular data communications could provide a direct updating path to the
iRadio Server, public hotspots can do the same. Network controls would be available to limit the
networks which will be used.

3.2.8 Mobile Communications Medium

Any set of wireless network technologies could server as the basis for device-to-device updating so
long as it supports dynamic networks and the through put exceeds the streaming audio data rate by
several times.

3.2.8.1 Bluetooth

Bluetooth is attractive from a cost, power and wide mobile support point of view, but its through
put is marginal. For the Demo and Trial, Bluetooth’s advantages out-weight its through-put
disadvantage. Bluetooth ha been chosen for the Demo and Trial systems.

3.2.8.2 WiFi’

WiFi and other wireless IP networks have a desuable through-put but the power consumption and
limited support in mobile devices has pushed this alternatlve out beyond the Demo and Trial
. phases. :

3.3 Thin car client (streaming from a mobile client)

There are two approaches to supporting audio content:

e The car device as a full mobile client. In this case the in-car device has its own content
storage and updating capability.

o The car device as a thin renderer: In this case the in-car device has no storage of its own
and just acts as an 1nterface device between a personal mobile client and the car audio
system.

The second, thin renderer, approach has been selected for the first iRadio implementations.

3.3.1 A2DP Basic

A2DP refers to the Bluetooth profile which covers the streaming of stereo audio. As a standard, it
- covers the situation well with only a few weaknesses:
e The default audio encoding does not give the desired 90 dB SNR. (It is closer to 72 dB.)

e The transition from the mobile client’s lossy encoding to another lossy encoding is likely to
further degrade the audio quality.

e The standard is not widely implemented.
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In spite of these weaknesses some form of A2DP is the chosen approach for Demo and Trial.

Some of these weaknesses can be overcome by a special mobile client implementation and careful
alignment with the in-car adapter.

The best A2DP/adapter implementation would avoid default A2DP encoding and instead, allow the
encoded content to pass directly from the mobile client to the in-car device without a second
encoding. This would address the audio quality concerns.

3.3.2 User Interface

In addition to the mobile client providing audio to the car audio system through the in-car device,
the in-car audio control actuations are sent to the mobile client so that the user controls all the audio
from the regular car audio controls.

3.3.3 Short-term approaches

A full A2DP implementation may not be available in the Demo timeframe so an alternative serial
port profile approach is being investigated. The serial port approach uses the widely implemented
serial port emulation over Bluetooth to deliver the audio content.

3.4 DRM/codecs

The iRadio approach is encoder agnostic. The only requirement is that there is a way to get the

audio content from the content provider into the encoding that each of our devices supports. There

is an additional requirement that the encoding is compressed enough work within the constraints of

the mobile networking and mobile client storage.

For DRM, we need to have must have a way of applying the DRM encryption at the iRadio Server
" before the content is sent to the client. Ideally the content DRM encryption would be the same for

all client devices and only a separate, relatively small, license file would be device specific.

3.5 Device to Device Trans'itio‘ns

Since the iRadio system, and the personal mobile device specifically, spans home, car and person
domains, there are inevitably cases where the user moves from one domain to another while
playing content. The behavior for these transitions is configurable on a case-by-case basis between
automatic transitions and manual only transitions. When automatic transition is selected, the
transition will occur as soon as the device (car or home) is detected. For manual operation, no
transition occurs until the user explicitly chooses a new place for the audio to play from the set that
are available.

3.6 .ConfiguratiAon

3.6.1 Personal MP3 support

3.6.2 .iRadio Purchased content support
3.6.3 Content not supported

In general the iRadio system can only work with previously owned content which is not wrapped in
DRM. Files that are wrapped with DRM can not be moved amongst devices.
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3.6.4 At computer user interface

The primary interface at the home computer allows the user to play any of their iRadio channels,
and do all the operations that are available in other domains.

Additionally, the home computer can be used to create new channels and make content
assignments. Content assignments are made by dragging and dropping content on the desired
channel.

3.6.5 Remote configuration

Not required for the Demo or Trial, remote configuration would allow a user’s channel assignments
to be done from any browser by contacting the iRadio Server directly.

3.6.6 Channels

For the Demo and Trial each user has 6 iRadio channels which they can use as-is or customize to
their own tastes. A channel contains an ordered set of content which is played in sequence. There
are two types of content the user can attach to an iRadio channel:

e Stations from the catalog which provide a continuous content stream. If a station is
associated with an iRadio channel, then nothing else can be associated with that same
channel.

e Individual pieces of content from the catalog or MP3 files from the user’s personal
collection. Any number of these pieces can be attached to a single iRadio channel.

3.7 In-home content consumption

In the home content is streamed from the Home Gateway to the renderer. UPnP A/V is used to

setup and monitor the connection. - For the Demo and Trial the personal device (E680) will be used
" as.the in-home remote for iRadio content. The content is consumed in the home exactly how it is
..consumed on the go, The remote has the 6 iRadio channels and displays information about the

) currently playing content.
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3.7.1 UPnP AV

3.7.2 Pause/Resume

3.8 Mobile (Personal) operations

3.8.1 Content consumption

3.8.2 Storage

3.9 At computer content consumption
3.9.1 At home

3.9.2 Remote

3.10Home Gateway

3.11Usage tracking

4 Issues

4.1 Mobile to mobile updating problems with bulk content updating

Different DRM and encoding formats in different mobiles can prevent bulk content from being
_~ transferred between mobiles. This issue doesn’t apply to light weight updating.
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1 Introduction

1.1 Overview
The core iRadio functionality is well described in the iRadio Market Requirements Document.

1.2 Phases

1.2.1 Demo

The CES 2005 demo will take place in a suite during the CES show (Jan 6 -9). The current
demo script demonstrates how iRadio technology works throughout a typical user’s day, from
waking up in the moming, driving to work, going to the gym and returning home. The software
implementation for the demo will use Bluetooth for mobile client updates and UPnP will be
used for streaming content in the home.

1.2.2 Trial

A trial with one or two hundred users will occur during the second quarter of 2005. The Trial
will demonstrate seamless operation between the home and car domains. Ideally the Trial
system will be a natural evolution of the Demo system. This evolution would include the
implementation of missing features as well as testing and enhancements. In addition to
securing valuable user feedback, the trail also has an important Public Relations and Marketing
role which must be kept in mind.

1.2.3 Product

The product will incorporate improvements suggested by the trial as well as improvements
uncovered by testing in representative user environments. In order to be on the market with a
partner in 2005, the initial product (referred to as phase 1) will probably have the same features
as the demo system. More advanced features will be deferred to later phases.

1.3 Scope

This document focuses on the operation of the iRédio system for the Demo and Trial.
Functionality beyond the Demo and Trial may be identified and described, but it is not the focus of
this document.

1.4 Glossary

_ Mobile Client.  .An iRadio enabled mobile device has its own storage and is occasionally
connected to a for updating stored content and sending back usage data. For
the Demo and Trial, the only Mobile Client will be the personal device. For
later product phases Mobile Clients could include: cell phone, car device,
personal music player ...

Playlist An ordered set of content which is played in sequential order. Very long
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playlists (like and audio book or Internet radio station) may only be partially
resident on a Mobile Client.

Light-weight The relatively frequent exchange of relatively small amounts of data which

updating does not include bulk content. It includes pause here/play there information as
well as other small items.

Bulk Content Actual audio or video content which involves large amounts of data.

2 System Definition

2.1 Structure

Config| | Home.
: - .| Gateway.|.

2.2 Elements

2.2.1 Content Provider Interface

=+ __--The content provider is not part of the iRadio system. This interface encompasses all -
communication with the content provider. At its simplest, the content provider will provide
playlists (genre channels, user custom channels, and the bulk content associated with those
Playlists). The iRadio Server provides user consumption and rating information back the
Content Provider. Additionally, the Content Provider interface handles the user’s purchase of
individual pieces of content.
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The system allows for support of multiple content providers with individual per Content
Provider user authentication data.

2.2.2 iRadio system

The iRadio Server and the Home Gateway work together to implement the core of the iRadio
system. The exact division of responsibilities between the two elements will be decided later
and is often unimportant when trying to understand how the system works as a whole.

2.2.2.1 iRadio Server

This is the central Content Provider aggregation point for the iRadio system. It passes the
on to the rest of the system. Although the Home Gateway is typically in the
communications path with mobile devices, the iRadio Server can communicate directly
with mobile devices via public WiFi access points or via the cellular systemif needed.

2.2.2.2 Home Gateway

The Home Gateway software runs on the user’s home PC or on a dedicated in-home media
server (MS1000). iRadio content is cached on the Home Gateway before it is played in the
home via UPnP A/V or preemptively transferred to Mobile iRadio Clients which can

connect to the Home Gateway via the home network. The Home Gateway functionality has .
no need for a user interface and no user interface is planned.

2.2.3 Home Configuration PC

Although the user may use the same PC for the Home Gateway as they use for configuring the
iRadio, these are two different roles and are called out separately. The most extreme case for
the Configuration PC being separate from the Home Gateway is when the Home gateway is a
MS1000. ' »

2.2.4 Mobile Clients
Mobile Clients are any iRadio enabled mobile devices which occasionally connect to either the
home network or the Internet for updating stored content and providing usage data. For the
Demo and Trial phases, cell phones are the only Mobile Client. In later phases it could be a car
device can or personal music player.

2.2.4.1 Phone client

The phone is running either native or Java iRadio software which controls all iRadio
functions. This software must run continuously, not just when the user is listening to
content on the phone. Running in the background, the software takes care of updating the
phone and the rest of the iRadio system so that content is always up-to-date. There are no
specific plans to use cellular data communications for any updating, but that remains a
possibility. :
2.2.4.2 Car client (thick)

An iRadio in-car unit with content storage and WiF1i support interacts with the iRadio

system the same as any other mobile client. The in-car unit could be integrated into a radio,

Telematics Control Unit or installed as an after-market unit via the CD changer interface.
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2.2.5 Thin Car Client

The Thin Car Client has no memory of its own. If allows content to be streamed to it from
personal device carried by someone in the car via Bluetooth or WiFi. Additionally the in-car
audio control actuations are sent to the source of the stream so that the driver can easily control
the content.

2.2.6 Public WiFi Hot spot

Not part of the Demo or Trial system, a public WiFi hot-spot allows mobile devices to updated
content directly from the iRadio Server. In early phases this updating will not include a user’s
personal audio files which were not purchased through the iRadio system. WiFi access points

which require the user to enter encryption information will not be supported. Configuration of
acceptable WiFi access points will be possible to limit connections.

2.2.7 Cellular data system

Not part of the Demo or Trial system, a mobile client capable of cellular data connections could
use these connections for partial updates at minimal cost. Full updates would be cost
prohibitive.

2.2.8 Internet

The Internet is used to connect the iRadio Server to the Home Gateway and in the future,
directly to mobile clients via a public WiFi access point or via cellular data connection.

2.2.9 In-home network

The two responsibilities of the home network are to support the streaming of content for i
home consumption and to facilitate updating of mobile clients. These two responsibilities
could be addressed by differeqt_in—homc,netwprks as long as they are both supported by the

““"Home Gateway.

2.2.9.1 UPnP

UPnP A/V facilitates the streaming of content within a small network. This is the chosen
approach for the consumption of content in the home for the Demo and Trial.

2.2.9.2 Mobile connection

In the short term, Mobile Clients will be updated over WiFi or Bluetooth, any reasonably
" high speed network would also work. For the Demo and Trial, Bluetooth will be the

2.2;10 | | Hbme rerriote control

For the Demo and Trial it is assumed that the personal mobile device will also act as the user’s
remote control in the home for iRadio content consumption. This will use a Bluetooth link
. back to the Home Gateway yhi_gh,_yill,part_i_cipate__i_n the UPnP network on the remote’s behalf.

2.2.11 Home renderer

This is the end point where streamed content in the home is converted to analog for
* presentation to the user. For UPnP there are several commercially available audio rendering
devices.
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2.212 Updating system
The updating system is the differentiating technology of the iRadio system which allows

multiple devices/domains to keep 1n sysnc regarding what the user has listened to, is listening
to, and is expected to listen to in the future.

2.3 Actors
2.3.1 User

This is the person who uses the iRadio system in the various domains and for various purposes.

2.3.2 Phone Friend

For scenarios and which involve receiving a phone call, this would be the person who phones
the user.

3 System Functions

3.1 Content Provider Interaction

The iRadio relies on content providers for providing all the content which the user didn’t already
own. Content Providers would initially provide genre playlists, celebrity playlists, and content
purchase. The iRadio system would provide content consumption information through this
interface also. This interface would be widened as needed to cover billing and community services
as needed.
The connection between the iRadio Server and the Content Provider would be over a dedicated
private connection or a VPN for privacy and security. Considering the large amounts of
__information which may be crossing between the iRadio server and the Content Provider, they need
a high capacity connection. R

3.1.1 Temporary Content Provider Standin

For Demo, there will not really be a Content Provider. The content will either be faked on the
iRadio server or a simple Content Provider stub could be created. The stub would use HTTP
for all communications. Most of the genre playlists, celebrity playlists, and purchase
interactions could be done via XML (or even SOAP). Bulk content transfers don’t benefit from
XML or SOAP, so those would be transferred one at a time using plain HTTP GET requests.

3.2 Updating
Updating occurs between all the major elements of the iRadio system (iRadio Server, Home
Gateway and Mobile Clients) and is the main enabler of the iRadio features.

.. 3.2 Discovery/Authorization

Each element of the iRadio system has a list of users which it supports. A Mobile Client will
_ likely have only one person in the user list. The iRadio server could have millions of users.
_ The initial handshake between to iRadio elements is used to determine whether the two
elements have any users in common. If they have users in common, then the interchange
proceeds to determine what information needs to be updated.
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Discovery occurs amongst Mobile clients and the Home Gateway. Communications with the
iRadio server is established via a known URL rather than discovery.
The following stages occur:
« Discovery: Receive initial inquiry or response associated with actual discovery of an
iRadio enabled device
e Authentication: Exchange supported user’s information to see if there are users in
common.
o Add to registry: The discovered and authenticated device is placed in a registry of
devices available for updating.
o Updating: Immediately after addition to the registry updating occurs. Updating also
occurs as needed so long as the device remains in the registry.
¢ Remove from registry: When it is determined that a device in the registry can no
longer be reached, then it is removed from the registry.
For devices designed to connect to the iRadio Server, in parallel with the discovery of devices
in the immediate proximity, there is also an effort to form a connection to the iRadio Server.

3.2.2 Data updated

The following relatively small types of data are sent from the mobile client during updating:
e Content Status Changes: Playing, Stopped, Paused, Resumed, Skipped. Where
appropriate, this includes play-point information.
e Rating: This the user’s rating of the content and contains a content identifier, and both
the change in rating and the new rating value.
o Purchase Request: This contains a content identifier.
o Key Press: For diagnostic purposes and user interaction studies, each key press is
, captured.
Each piece of data above is time stamped (UTC timezone and local offset). The Content Status
" Changes and Ratings are of general interest to all'elements using the updating system. The
Purchase Request and Key Press information is only of interest to the iRadio Server although it
may be forwarded through other elements. :
Updating also involves sending the following data to the mobile client:
o Playlists/Daily Set descriptions: These are user specific content descriptions which do
not include the actual bulk content.
e Bulk Content: The large pieces of data which is the audio or video data.

e User configuration/Preferences: TBD

3.2.3 Opportunistic Updating

Because proximity network connections are transient, updating occurs whenever there is the
opportunity to do so. This accommodates situations where the user rapidly changes from one
domain to another and the seamless experience must be maintained.

3.2.4 Mobile to mobile updates

~ The current Demo and Trial plans call for each user to have only one Mobile Client so mobile
to mobile updating can never occur. During the Demo and Trial, the Mobile Client will update
with the Home Gateway (or possibly the iRadio Server) directly.
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In situations where a user does have multiple mobile clients, most updating will occur at home
directly with the Home Gateway, but there are cases where an automotive mobile client might
never connect to the home network if the user lives in an apartment building. In these cases
updating between mobiles is used to bridge this gap. A personal mobile client would
periodically update information with the Home Gateway and the automotive mobile client.
This would allow information to remain in sync.

3.2.5 Content Approaches

For the Demo and hopefully the Trial well will have considerable control over the devices in use
and their capabilities. With this control we can help ensure that audio encoding, bit rate and DRM
are consistent across devices. In a production system we will not be so fortunate. We must be
prepared to deliver content with different audio encoding, bit rate and DRM for each device.
Additionally the metadata required by devices may be different.

Given the storage resources of the Home Gateway most effective approach is to use the Home
Gateway to store different versions of each piece of bulk audio content. Each version is shaped for
a particular device which the user owns. The only situation where this does not perform well is
when the personal device with limited storage is used to bridge updating between the Home
Gateway and a think car client (See issue 1).

3.2.6 Cellular data opportunities

Although cellular data communications are not required or planned for the Demo or Trial systems,
it is and alternative for light-weight updating in the future. A cellular data connection to the iRadio
Server could be used to update the relatively small amount of data which doesn’t involve bulk
content transfers.

| 3.2.7 Hotspot opportunities

_ In the same way that cellular data communications could provide a direct updating path to the
iRadio Server, public hotspots can do the same. Network controls would be available to limit the
networks which will be used.

3.2.8 Mobile Communications Medium

Any set of wireless network technologies could server as the basis for device-to-device updating
so long as it supports dynamic networks and the through put exceeds the streaming audio data rate
~ by several times. : : o : - SR :

3.2.8.1 Bluetooth

Bluetooth is attractive from a cost, power and wide mobile support point of view, but its through
put is marginal. For the Demo and Trial, Bluetooth’s advantages out-weight its through-put
disadvantage. Bluetooth ha been chosen for the Demo and Trial systems.

©3.2.82 WiFi
* WiFi and other wireless IP networks have a desirable through-put but the power consumption and

limited support in mobile devices has pushed this alternative out beyond the Demo and Trial
phases.
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3.3 Mobile (Personal) operations

The Personal Mobile Client is a self contained music player when it is not in the house or in the
car.

3.3.1 User Interface

For the Demo there will be one screen on the personal device which is used to play any preset,
monitor the currently playing content and take any actions. The screen has the following major
sections:
Preset buttons: the top 2/5 of the screen contains three rows of two buttons each. Pressing
any preset causes the current content to be paused and the content associated with the new
preset to start playing.
Content Description: The middle 2/5 of the screen contains information about the
currently playing content currently playing including title, artist, album, and cover art if
available.
Action buttons: the bottom 1/5 of the screen contains the progress bar and action buttons
allowing he current content to be purchased.
For the Demo, the role of the personal device is inferred based on its ability to connect to the home
or the car. For the product and possibly the trial, there will be a second screen which allows the
role of the personal device to be explicitly controlled. For instance sitting in the back yard the
personal device will probably still be connected to the Home Gateway, however assuming the role
of a remote control for the home stereo system wouldn’t be correct. This second screen allows the
role of the personal device and the place (home, car or personal) where the content is played the be
selected from an on screen list of currently available possibilities.

3.3.2 Storage

When the content is being played through the personal device, the content is always drawn from
the personal device’s internal storage. If the personal device is connected to the gateway or iRadio
Server the content may be replenished as fast as it is consumed, but it is never directly streamed.

1t is assumed that there is enough storage on the personal device for a few times the normal amount
of content a user would listen to. The extra capacity is used to help ensure that regardless of what
iRadio channel the user listens to on a particular day, that there is sufficient content available. A
minimum of eight to ten hours of storage is expected. The number of Megabytes this translates
into is somewhere between 169 Megabytes and 450 Megabytes depending on the chosen encoding
and desired quality. Given that 1 Gigabyte memory modules are available today for cell phones
and MP3 players, the storage is available. . o

3.4 Thin car client (streaming from a mobile client)

There are two approaches to supporting audio content:
e The car device as a full mobile client: In this case the in-car device has its own content
_ storage and updating capability.

~ ‘o " The car device as a thin rendeérer: In this case the in-car device has no storage of its own
and just acts as an interface device between a personal mobile client and the car audio
system. o ’
The second, thin renderer, approach has been selected for the first iRadio implementations.
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3.4.1 A2DP Basic

A2DP refers to the Bluetooth profile which covers the streaming of stereo audio. Asa standard, it
covers the situation well with only a few weaknesses:

e The default audio encoding does not give the desired 90 dB SNR. (It is closer to 72 dB.)

e The transition from the mobile client’s lossy encoding to another lossy encoding is likely to

further degrade the audio quality.

e The standard is not widely implemented.
In spite of these weaknesses some form of A2DP is the chosen approach for Demo and Trial.
Some of these weaknesses can be overcome by a special mobile client implementation and careful
alignment with the in-car adapter.
The best A2DP/adapter implementation would avoid default A2DP encoding and instead, allow the
encoded content to pass directly from the mobile client to the in-car device without a second
encoding. This would address the audio quality concerns.

3.4.2 User Interface

In addition to the mobile client providing audio to the car audio system through the in-car device,
the in-car audio control actuations are sent to the mobile client so that the user controls all the audio
from the regular car audio controls.

3.4.3 Short-term approaches

A full A2DP implementation may not be available in the Demo timeframe so an alternative serial
port profile approach is being investigated. The serial port approach uses the widely implemented
serial port emulation over Bluetooth to deliver the audio content.

3.5 DRM/codecs

The iRadio approach is encoder agnostic. The only requirement is that there is a way to get the
audio content from the content provider into the encoding that each of our devices supports. There
is an additional requirement that the encoding is compressed enough work within the constraints of
the mobile networking and mobile client storage.

For DRM, we need to have must have a way of applying the DRM encryption at the iRadio Server
before the content is sent to the client. Ideally the content DRM encryption would be the same for
all client devices and only a separate, relatively small, license file would be device specific.

3.6 Device to Device Transitions

Since the iRadio system, and the personal mobile device specifically, spans home, car and person
domains, there are inevitably cases where the user moves from one domain to another while
playing content. The behavior for these transitions is configurable on a case-by-case basis between
automatic transitions and manual only transitions. When automatic transition is selected, the

_transition will occur as.soon as the device (car or home) is detected. For manual operation, no
transition occurs until the user explicitly chooses a new place for the audio to play from the set that
are available.
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3.7 Configuration

3.7.1 Personal MP3 support

3.7.2 iRadio Purchased content support
3.7.3 Content not supported

In general the iRadio system can only work with previously owned content which is not wrapped in
DRM. Files that are wrapped with DRM can not be moved amongst devices.

3.7.4 At computer user interface

The primary interface at the home computer allows the user to play any of their iRadio channels,
and do all the operations that are available in other domains.

Additionally, the home computer can be used to create new channels and make content
assignments. Content assignments are made by dragging and dropping content on the desired
channel.

3.7.5 Remote configuration

Not required for the Demo or Trial, remote configuration would allow a user’s channel assignments
to be done from any browser by contacting the iRadio Server directly.

3.7.6 Channels

For the Demo and Trial each user has 6 iRadio channels which they can use as-is or customize to
their own tastes. A channel contains an ordered set of content which is played in sequence. There
are two types of content the user can attach to an iRadio channel: . ,
" e Stations from the catalog which provide a continuous content stream. If a station is
- associated with an iRadio channel, then nothing else can be associated with that same
channel. ' ‘ '
e Individual pieces of content from the catalog or MP3 files from the user’s personal

collection. Any number of these pieces can be attached to a single iRadio channel.

3.8 In-home content consumption

In the home the UPnP A/V is used to setup and monitor the streaming of content from the Home
Gateway to the UPnP A/V renderer. The content will be transferred by HTTP once the connection
has been established. For the Demo and Trial the personal device (E680) will be used as the in-
home remote for iRadio content. From a personal device UI point of view, the content is controlled
in the home exactly how it is controlled on the go. The remote has the six iRadio channels and
displays information about the currently playing content.

3.8.1 Pause/Resume o e e e
The updating system allows content to resume playing from the point it was previously paused
regardless of where that pause occurred. Normally UPnP A/V connections start at the beginning of
“a piece of content. There is no standard way to start at another point. To overcome this, the UPnP
- A/V controller which sets up the streaming connection will immediately seek forward to last
paused point so that the resume occurs as expected.
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3.9 At computer content consumption

3.9.1 At Home

Separate from the previously mentioned Home, Car and Personal playing of iRadio content, there is
playing iRadio content at your home computer. This follows the same preset approach and has all
the familiar iRadio controls and behaviors. This player doesn’t try to replace or do the job of other
content players, but instead concentrates on the iRadio experience. This may be available for Trial
and must be available for Product. This will initially be available only for Microsoft Windows.

3.9.2 Remote

This feature is not required for any phase yet. It makes the user’s personal iRadio experience
available via a browser from any other computer on the Internet. At the home computer, the
content was streamed from the content already on the home computer. In this case the content is
streamed across the Internet from the iRadio server. Initial versions of this feature will not include
iRadio channels which contain the user’s personal content because the user’s personal content is
not available to the iRadio Server. In future, personal content may be streamed from the user’s
Home Gateway across the Internet so that all iRadio channels are available.

3.10Usage tracking
The updating system provides an opportunity for a very thorough recording of how the iRadio is
used in the field in addition to the more typical tracking of user interactions with the server. The
following information can be tracked:
e User button presses

Content status changes which result from user actions

Update connect/disconnect information
. Update operations between devices

Content Provider interaction =

Purchase transactions
information is stored at the iRadio server.

“I o o © € o

Thi
4 |Issues

4.1 Mobile to mobile updating problems with bulk content updating

Different DRM and encoding formats in different mobiles can prevent bulk content from being
transferred between mobiles. This issue doesn’t apply to light weight updating.
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Revisions

Date Author Description

Sept 9, 2004 | Mark Clayton First draft

Sept 13, 2004 | Mark Clayton Changes as suggested by Sept 10 review meeting.

Oct 1, 2004 | Mark Clayton Changes as suggested by review meetings during the week of
Sept 13. Red sections are areas needing more information.
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1 Introduction

1.1 Overview
The core iRadio functionality is well described in the iRadio Market Requirements Document.

1.1.1 References

¢ iRadio Marketing Requirements
e CES Demo Script

1.2 Phases

1.2.1 Demo

The CES 2005 demo will take place in a suite during the CES show (Jan 6 — 9). The current
demo script demonstrates how iRadio technology works throughout a typical user’s day, from
waking up in the moming, driving to work, going to the gym and returning home. The software
implementation for the demo will use Bluetooth for mobile client updates and UPnP will be
used for streaming content in the home.

1.2.2 Trial

- A trial with one or two hundred users will occur during the second quarter of 2005. The Trial
will demonstrate seamless operation between the home and car domains. Ideally the Trial

- system will be a natural evolution of the Demo system. This evolution would include the
implementation of missing features as well as testing and enhancements. In addition to
securing valuable user feedback, the trail also has an important Public Relations and Marketing
role which must be kept in mind.

1.2.3 Product

~ The product will incorporate improvements suggested by the trial as well as improvements
uncovered by testing in representative user environments. In order to be on the market with a
partner in 2005, the initial product (referred to as phase 1) will probably have the same features
as the demo system. More advanced features will be deferred to later phases.

1.3 Scope -

- .=~ This document focuses on the operation of.the iRadio system for the Demo and Trial.
" Functionality beyond the Demo and Trial may be identified and described, but it is not the focus of
this document.
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1.4 Glossary

Mobile Client An iRadio enabled mobile device has its own storage and is occasionally
connected to a for updating stored content and sending back usage data. For
the Demo and Trial, the only Mobile Client will be the personal device. For
later product phases Mobile Clients could also include: car device, PDA,
personal music player ...

Playlist An ordered set of content which is played in sequential order. Very long
playlists (like and audio book or Internet radio station) may only be partially
resident on a Mobile Client.

Light-weight The relatively frequent exchange of relatively small amounts of data which

updating does not include bulk content. It includes pause here/play there information as
well as other small items.

Bulk Content Actual audio or video content which involves large amounts of data.

Daily Set The fresh set of custom user content which is downloaded at the beginning of
the day. This content can be a mixture of owned content and content from
Content Providers. The daily set is additional content which replaces content
which was consumed or has become out-of-date.

Preset One of several car radio buttons which are used in radio mode to recall
previously set stations. In the iRadio mode the presets are used to access
iRadio channels

Channel This is a general term which can have many meanings depending on context.
An iRadio channel refers to the portion of iRadio content which is enqueued up
for sequential playing when the channel is selected or the corresponding preset
is pressed.

Locked Playlist A locked playlist allows music to be consumed like it is a webcast. There are
strict consumption rules to ensure that the content is consumed as the Content

Provider intended. » : . o
Station An internet radio station. This is a continuous flow of audio content. Often a
' station is one of several genre specific or user personalized stations.
Webcast Continuous content streamed across the Internet. =~

2 System Definition
21 Strudture
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Content iRadio ?

Provider ) > Server |
Config " Home "
R - Gateway

‘Possible. Future Feature' %

2.2 Elements.

2.2.1 Content Provider Interface

The content provider is not part of the iRadio system. This interface encompasses all
communication with the content provider. At its simplest, the content provider will provide
playlists (genre channels, user custom channels, and the bulk content associated with those
Playlists). The iRadio Server provides user consumption and rating information back the
Content Provider. Additionally, the Content Provider interface handles the user’s purchase of

. individual pieces of content. o o o :
The system allows for support of multiple content providers with individual per Content
Provider user authentication data.

222 iRadiosystem

""The iRadio Server and the Home Gateway work together to implement the core of the iRadio

.= . =2 -: gystem> The exact division of responsibilities between the two elements will be decided later

and is often unimportant when trying to understand how the system works as a whole.
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2.2.2.1 iRadio Server

This is the central Content Provider aggregation point for the iRadio system. It passes the
on to the rest of the system. Although the Home Gateway is typically in the
communications path with mobile devices, the iRadio Server can communicate directly
with mobile devices via public WiFi access points or via the cellular systemif needed.

2.2.2.2 Home Gateway
The Home Gateway software runs on the user’s home PC or on a dedicated in-home media
server (MS1000). iRadio content is cached on the Home Gateway before it is played in the
home via UPnP A/V or preemptively transferred to Mobile iRadio Clients which can
connect to the Home Gateway via the home network. The Home Gateway functionality has
no need for a user interface but is configured via a separate application running on the local
network.

2.2.3 Home Personalization Application

Although the user may use the same PC for the Home Gateway as they use for configuring the
iRadio, these are two different roles and are called out separately. The most extreme case for
the Personalization Application being separate from the Home Gateway is when the Home
gateway is a MS1000.

2.2.4 Mobile Clients

Mobile Clients are any iRadio enabled mobile devices which occasionally connect to either the
home network or the Internet for updating stored content and providing usage data. For the
Demo and Trial phases, cell phones are the only Mobile Client. In later phases it could be a car
device, PDA or personal music player.

..2.2.41.Phone Client .. . ...

The iRadio phone application must run continuously, not just when the user is listening to
content on the phone. Running in the background, the software takes care of updating the
phone and the rest of the iRadio system so that content is always up-to-date. The
application is also used for control and monitoring of iRadio content playing locally or in
the home. There are no specific plans to use cellular data communications for any
updating, but that remains a possibility.

2.2.4.2 Car client (thick) j

An iRadio in-car unit with content storage and proximity networking (Bluetooth or WiFi)
support interacts with the iRadio system the same way as any other Mobile Client. The in-
car unit could be integrated into a radio, Telematics Control Unit or installed as an after-
market unit via the CD changer interface.

‘The Thin Car Client has no content storage of its own and is not classed as a Mobile Client. It
_ allows content to be streamed (via Bluetooth or WiFi) to it from a personal device carried into
__ the.vehicle. Additionally, the in-car audio control actuations are sent to the source of the audio

=+ . -2.25-ThinCarClient ... . .. - . o= e LEEDIT T
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stream so that the user can easily control the content. The audio and control connection is made
via an adapter connected to the CD changer connection on the car radio or head unit.

2.2.6 Public WiFi Hot spot

Although not part of the Demo or Trial system, a public WiFi hot-spot could allow mobile
devices to update content directly from the iRadio Server. In early phases this updating would
cover Content Provider content rather than a user’s personal audio files which would not be
available to the iRadio Server. WiFi access points which require the user to enter encryption
information would not be supported. Specification of acceptable WiFi access points would
allow access point connections to be limited.

2.2.7 Cellular data system

Although not part of the Demo or Trial system, a Mobile Client capable of cellular data
connections could use these connections for limited updates at minimal cost. Full updates
would likely be cost prohibitive. Cellular would also be ideal for loading small quantities of
hot content such as weather or traffic.

2.2.8 Internet

The Internet is used to connect the iRadio Server to the Home Gateway and in the future,

directly to mobile clients via a public WiFi access point or via cellular data connection.

2.2.9 In-home network

The two responsibilities of the home network are to support the streaming of content for in-

home consumption and to facilitate updating of mobile clients. These two responsibilities

could be addressed by different in-home networks as long as they are both supported by the

Home Gateway. - '

2.2.9.1 UPnP

. UPnP A/V facilitates the streaming of content within a small network. This is the chosen
approach for the consumption of content in the home for the Demo and Trial and will use
one of 802.11b, 802.11g or 802.11a. To minimize the chances of interference with the

Demo, support for 802.11a might be desirable just incase there is a problem with 802.11b or
802.11g. 802.11a works ona different set of frequencies from other wireless networks.

2.2.9.2 Mobile connection )

Mobile Clients will be updated over WiFivor Bluetooth, although any reaéonably high speed
network would also work. For the Demo and Trial, Bluetooth will be used because of its
cost, power consumption and large installed base in phones.

2240  Home remote control
- 'EShe Demo and Trial it is assuméd that the personal mobile device will also act as the user’s
remote control in the home for iRadio content consumption. This will use a Bluetooth link
back to the Home Gateway which will participate in the UPnP network on the remote’s behalf.
- Although this function would be implemented along side the Mobile Client functionality, itis a
separate isolated function.
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Although not required for Demo or Trial, nothing in the system precludes the possibility of
multiple remotes being used independently in the same home. However, if there is only one
registered iRadio user in the home, the system may constrain the consumption of content so that
only one renderer may be used at a time. If there are multiple registered iRadio users, then the
remotes can operate independently so that different content could be streamed to different
renderers.

2.2.11 Home Renderer

This is the end point where streamed content in the home is converted to analog for
presentation to the user. For the chosen UPnP A/V approach, there are several commercially
available audio rendering devices.

2212 Updating system

The updating system is the differentiating technology of the iRadio system which allows
multiple devices/domains to keep in sync regarding what the user has listened to, is listening to,
and is expected to listen to in the future.

2.3 Actors
2.3.1 User

This is the person who uses the iRadio system in the various domains and for various purposes.

2.3.2 Phone Friend

For scenarios which involve receiving a phone call, this would be the person who phones the
user.

- 2.3.3 Friend, not an iRadio Customer " T e

This is a person who isn’t an iRadio customer but may receive a transfer of music from the user
via the iRadio system. This type of transfer has its own special considerations to ensure that
any monies are collected and that the content is delivered in a controlled and secured manner.
(This actor is part of the community scenarios and is not needed for Demo, Trial or initial
Product.)

2.3.4 Friend, is an iRadio Customer

* This is a person who is an iRadio customer and may receive a transfer of music from the user.
(This actor is part of the community scenarios and is not needed for Demo, Trial or initial
Product.)

3 Domains - R

R . e v e BRI el W mets o T AT et 7RO

- 3.1-Ho=me___ "..’." . . ‘v S T e T e Ty , . . o

Describe home entertainment and at computer.
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3.2 Car
3.3 Person (On-the-Go)
3.4 Work

Describe remote consumption

4 System Functions

4.1 Content Provider Interface

The iRadio relies on content providers for providing all the content which the user didn’t already
own. Content Providers would initially provide genre playlists, celebrity playlists, and content
purchase. The iRadio system would provide content consumption information through this
interface also. This interface would be widened as needed to cover billing and community services
as needed.

The connection between the iRadio Server and the Content Provider would be over a dedicated
private connection or a VPN for privacy and security. Considering the large amounts of
information which may be crossing between the iRadio server and the Content Provider, they need
a high capacity connection.

411 Temporary Content Provider Standin

For Demo, there will not really be a Content Provider. The content will either be faked on the
iRadio server or a simple Content Provider stub could be created. The stub would use HTTP .
for all communications. Most of the genre playlists, celebrity playlists, and purchase

" interactions could be done via XML (or even SOAP). Bulk content transfers don’t benefit from
XML or SOAP, so those would be transferred one at a time using plain HTTP GET requests.

4.2 Updating

Updating occurs between all the major elements of the iRadio system (iRadio Server, Home
Gateway and Mobile Clients) and is the main enabler of the iRadio features.

 4.2.1 Discovery/Authorization

" Each element of the iRadio system has a list of users which it supports. A Mobile Client will
likely have only one person in the user list. The iRadio server could have millions of users.
The initial handshake between to iRadio elements is used to determine whether the two
elements have any users in common. If they have users in common, then the interchange
proceeds to determine what information needs to be updated. :
~___ Discovery occurs amongst Mobile clients and the Home Gateway.. Communications with the
4 inadio server is established via a Known URL Trather than discovery.
The following stages occur: "
e Discovery: Receive initial inquiry or response associated with actual discovery of an
-~ ijRadio enabled device ="~ e
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o Authentication: Exchange supported user’s information to see if there are users in
common.
e Add to registry: The discovered and authenticated device is placed in a registry of
devices available for updating.
o Updating: Immediately after addition to the registry updating occurs. Updating also
occurs as needed so long as the device remains in the registry.
o Remove from registry: When it is determined that a device in the registry can no
longer be reached, then it is removed from the registry.
For devices designed to connect to the iRadio Server, in parallel with the discovery of devices
in the immediate proximity, there is also an effort to form a connection to the iRadio Server.

Discuss how the Bluetooth associations are made -- bonding/ discovery — correct terms

4.2.2 Data updated

The following relatively small types of data are sent from the mobile client during updating:
o Content Status Changes: Playing, Stopped, Paused, Resumed, Skipped. Where
appropriate, this includes play-point information.
o Rating: This the user’s rating of the content and contains a content identifier, and both
the change in rating and the new rating value.
o Purchase Request: This contains a content identifier.
o Key Press: For diagnostic purposes and user interaction studies, each key press is
captured.
Each piece of data above is time stamped (UTC timezone and local offset). The Content Status
Changes and Ratings are of general interest to all elements using the updating system. The
Purchase Request and Key Press information is only of interest to the iRadio Server although it
may be forwarded through other elements.
"+ Updating also involves sending the following data to the mobile client: -
o Playlists/Daily Set descriptions: These are user specific content descriptions which do
not include the actual bulk content. :
o Bulk Content: The large pieces of data which is the audio or video data.
e User Personalization/Preferences: TBD

4.2.3 Opportunistic Updating

Because proximity network connections are transient, updating occurs whenever there is the
opportunity to do so. This accommodates situations where the user rapidly changes from one
domain to another and the seamless experience must be maintained.

4.2.4 Mobile to Mobile Updates

The current Demo and Trial plans call for each user to have only one Mobile Client so mobile
_to mobile updating can never occur. During the Demo and Trial, the Mobile Client will update
““with the Home Gateway (or possibly the iRadio Sepver)directly.” T T
In situations where a user does have multiple Mobile Clients, most updating will occur at home
* directly with the Home Gateway, but there are cases where an automotive Mobile Client might
never connect to the home network if the user lives in an apartment building. - In these cases,
updating between mobiles is used to bridge the gap. A personal mobile client would
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periodically update information with the Home Gateway and the automotive mobile client.
This would allow information to remain in sync.

If there is encoding or licensing differences between the Mobile Clients then updating will be
limited to light weight updating. Ideally the licensing information would be carried ina
separate small file which is platform specific. This would allow the bulk content to be common
for all clients.

4.2.5 Content Approaches

For the Demo and hopefully the Trial well will have considerable control over the devices in use
and their capabilities. With this control we can help ensure that audio encoding, bit rate and DRM
are consistent across devices. In a production system we will not be so fortunate. We must be
prepared to deliver content with different audio encoding, bit rate and DRM for each device.
Additionally the metadata required by devices may be different.

Given the storage resources of the Home Gateway most effective approach is to use the Home
Gateway to store different versions of each piece of bulk audio content. Each version is shaped for
a particular device which the user owns. The only situation where this does not perform well is
when the personal device with limited storage is used to bridge updating between the Home
Gateway and a think car client (See issue 1).

4.2.6 Cellular data opportunities

Although cellular data communications are not required or planned for the Demo or Trial systems,
it is and alternative for light-weight updating in the future. A cellular data connection to the iRadio
Server could be used to update the relatively small amount of data which doesn’t involve bulk
content transfers. Small amounts of hot content (weather, traffic or sports) could also be loaded so
long as it was relatively small.

' 4.2.7 Hotspot opportunities
In the same way that cellular data communications could provide a direct updating path to the

iRadio Server, public hotspots can do the same. Network controls would be available to limit the
networks which will be used.

4.2.8 Mobile Communications Medium

Any set of wireless network technologies could server as the basis for device-to-device updating
so long as it supports dynamic networks and the through put exceeds the streaming audio data rate
by several times. :

4.2.8.1 Bluetooth

Bluetooth is attractive from a cost, power and wide mobile support point of view, but its through
" put is marginal. For the Demo and Trial, Bluetooth’s advantages out-weight its through-put
- disadvantage:. Bluetooth ha been‘ chosen. for the Demo and Trial systems.

4.2.8.2 WiFi .

WiFi and other wireless TP networks have a desirable through-put but the power consumption and
limited support in mobile devices has pushed this alternative out beyond the Demo and Trial
phases.
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4.2.9 Adjustable Home Gateway Network Usage

Provision will be made to ensure that the iRadio system doesn’t interfere with other uses of the
broadband connection into the home. This can include:

e Send data is small chunks with a delay between chunks to ensure that the link is not
monopolized. The user would adjust the permitted network load on an hourly basis as part
of an advanced configuration screen.

e By looking a the current network usage, the iRadio system could automatically adjust it’s
network usage to avoid interference.

4.3 Phone Operation

The Personal Mobile Client is a self contained music player when it is not in the house or in the
car.

4.3.1 User Interface

For the Demo there will be one screen on the personal device which is used to play any preset,
monitor the currently playing content and take any actions. The screen has the following major
sections:
Preset buttons: the top 2/5 of the screen contains three rows of two buttons each. Pressing
any preset causes the current content to be paused and the content associated with the new
preset to start playing.
Content Description: The middle 2/5 of the screen contains information about the
currently playing content currently playing including title, artist, album, and cover art if
available. ,' :
Action buttons: the bottom 1/5 of the screen contains the progress bar and action buttons
allowing he current content to be purchased.
For the Demo, the role of the personal device is inferred based on its ability to connect to the home

-or the car:* For the product and possibly the trial, there will be a second screen which allows the
role of the personal device to be explicitly controlled. For instance sitting in the back yard the

- personal device will probably still be connected to the Home Gateway, however assuming the role
of a remote control for the home stereo system wouldn’t be correct. This second screen allows the
role of the personal device and the place (home, car or personal) where the content is played the be
selected from an on screen list of currently available possibilities.

Diagram and detailed discussion

4.3.2 Storage S

When the content is being played through the personal device, the content is always drawn from

the personal device’s internal storage. If the personal device is connected to the gateway or iRadio
~ Server the content may be replenished as fast as it is consumed, but it is never directly streamed.

It is assumed that there is enough storage on the personal device for a few times the normal amount
- «i-=""of content a user would listen to.-The extra capacity i5-used to help énsure that regardless of what

iRadio channel the user listens to on a particular day, that there is sufficient content available. A

minimum of eight to ten hours of storage is expected. The number of Megabytes this translates
. into is.somewhere between 169 Megabytes and 450 Megabytes depending on the chosen encoding
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and desired quality. Given that 1 Gigabyte memory modules are available today for cell phones
and MP3 players, the storage is available.

Insert table with memory sizes and encoding rates to give hours of listening

4.3.3 Storage

Encodings supported matrix
4.4 Thin car client (streaming from a mobile client)

4.4.1 A2DP Basic

A2DP refers to the Bluetooth profile which covers the streaming of stereo audio. As a standard, it
covers the situation well with only a few weaknesses:

e The default audio encoding does not give the desired 90 dB SNR. (Itis closer to 72 dB.)

e The transition from the mobile client’s lossy encoding to another lossy encoding is likely to

further degrade the audio quality.

e The standard is not widely implemented.
In spite of these weaknesses some form of A2DP is the chosen approach for Demo and Trial.
Some of these weaknesses can be overcome by a special mobile client implementation and careful
alignment with the in-car adapter.
The best A2DP/adapter implementation would avoid default A2DP encoding and instead, allow the
encoded content to pass directly from the mobile client to the in-car device without a second
encoding. This would address the audio quality concems.

~~ - :-4.4.2 User Interface -~ N T PR
In addition to the mobile client providing audio to the car audio system through the adapter, the in-
car audio control actuations are sent to the Mobile Client. This allows the user to control all the
audio from the regular car audio controls. The preferred transport for this information is the
Bluetooth serial profile (SPP).

4.4.3 Short-term approaches

A full A2DP implementation may not be available in the Demo timeframe so an alternative serial
- port profile approach is being investigated. The serial port approach uses the widely implemented

serial port emulation over Bluetooth to deliver the audio content. By avoiding the less common

Bluetooth profiles, there are fewer risks and a larger set of platforms which can be supported.

4.5 DRM/codecs
. ._The iRadio approach is encoder agnostic. The only requirement is that there is a way to get the

““audio content from the content provider into the ericoding that each of our'devices supports. There

is an additional requirement that the encoding is compressed enough work within the constraints of

" the mobile networking and mobile client storage. : '
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For DRM, we need to have must have a way of applying the DRM encryption at the iRadio Server
before the content is sent to the client. Ideally the content DRM encryption would be the same for
all client devices and only a separate, relatively small, license file would be device specific.

4.6 Device to Device Transitions

Since the iRadio system, and the personal mobile device specifically, spans home, car and person -
domains, there are inevitably cases where the user moves from one domain to another while
playing content. The behavior for these transitions is customizable on a case-by-case basis

between automatic transitions and manual only transitions. When automatic transition is selected,
the transition will occur as soon as the device (car or home) is detected. For manual operation, no
transition occurs until the user explicitly chooses a new place for the audio to play from the set that
are available.

4.7 Personalization
Discussion of DRM and encoding issues

4.7.1 Personal Digital Music support

Personal digital music which is accessible on the Home Gateway is automatically discovered and
may be made available as part of the iRadio system. Support of digital music which is has a DRM
wrapper or different audio encodings will only be made available if the iRadio system supports it.

4.7.2 iRadio Purchased content support

* Digital content purchased via the iRadio system is available for updating using the iRadio system.
Once content has been purchased, it becomes part of the user’s collection and is available for
~ updating just as is the rest of the user’s collection.

4.7.3 Content notsupported” =~

In general the iRadio system can only work with previously owned content which is not wrapped in
DRM. Files that are wrapped with DRM can not be moved amongst devices.

4.7.4 At computer user interface

The primary interface at the home computer allows the user to play any of their iRadio channels,
and do all the operations that are available in other domains. Additionally, the home computer can

" be used to create new channels and make content assignments. Content assignments are made by
dragging and dropping content on the desired channel. '

For a variety of technical reasons it is desirable that the personalization application is browser or
Java based. This gives us the best portability options in the future.

4.7.5 Remote Personalization

~__Not _fequi;@d for the Demo or Trial, remote personalization would allow a user’s channel
"~ 7 assignments to be done from any desktop browser (IE, Mozilla) by contacting the iRadio Server
directly.
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4.7.6 iRadio Channels

For the Demo and Trial each user has six iRadio channels which they can use as-is or customize to
their own tastes. A channel contains an ordered set of content which is played in sequence. There
are two types of content the user can attach to an iRadio channel:

e Stations (large or continuous blocks of DMCA compliant music content) from the Content
Provider catalog which provide a continuous music content stream. If a station is
associated with an iRadio channel, then nothing else can be associated with that same
channel.

e Individual pieces of content from the catalog or di gital music files from the user’s personal
collection. Any number of these pieces can be attached to a single iRadio channel, although
the number may be artificially limited for a clearer user interface.

The user’s personal music collection and content provider content are not mixed in the same iRadio
channel.

Add a nice picture here showing content being poured into the 6 iRadio channels

4.7.7 User Owned Automatic Content Selection

Describe function
Describe approach alternatives

4.8 In-home Entertainment UnitContent Consumption

In the home the UPnP A/V is used to setup and monitor the streaming of content from the Home
Gateway to the UPnP A/V renderer. The content will be transferred by HTTP once the connection
has been established. For the Demo and Trial the personal device (E680) will be used as the in-
home remote for iRadio content. From a personal device UI point of view, the content is controlled

" in the home exactly how it is controlled on the go.” The remote has the six iRadio channels and
displays information about the currently playing content.

Describe (with pictures) typical UPnP A/V system and entities
Show how iRadio entities correspond to these UPnP A/V entities

4.8.1 Pause/Resume

The updating system allows content to resume playing from the point it was previously paused
regardless of where that pause occurred. Normally UPnP A/V connections start at the beginning of
a piece of content. There is no standard way to start at another point. To overcome this, the UPnP
A/V controller which sets up the streaming connection will immediately seek forward to last
paused point so that the resume occurs as expected. . . L ‘ ,
UPnP A/V 2.0 introduces the notion of bookmarks which would allow our pause/resume behavior
"-to be implemented easily: The leading UPnP A/V stack providers, Mediabolic and SimpleDevices
would probably track the 2.0 specification and include the bookmarking capability. It then
becomes an issue of whether we want iRadio to work with older UPnP A/V devices or just selected
newer ones which have 2.0 features.
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4.8.2 Hand-held Remote Control
Describe how E680 works

4.8.3 Multiple Room Operation

Describe how the Ul could support multiple renderers in the home. Speculate that if there is a way
to determine the room the user is in, then the audio session could automatically migrate.

4.9 At computer content consumption

4.9.1 At Home Computer

Separate from the previously mentioned Home, Car and Personal playing of iRadio content, there is
playing iRadio content at your home computer. This follows the same preset approach and has all
the familiar iRadio controls and behaviors. This player doesn’t try to replace or do the job of other
content players, but instead concentrates on the iRadio experience. This may be available for Trial
and must be available for Product. This will initially be available only for Microsoft Windows.
Discuss implementation alternatives

4.9.2 Remote Computer

This feature is not required for any phase yet. It makes the user’s personal iRadio experience
available via a browser from any other computer on the Internet. At the home computer, the
content was streamed from the content already on the home computer. In this case the content is
streamed across the Internet from the iRadio server. Initial versions of this feature will not include
iRadio channels which contain the user’s personal content because the user’s personal content is
not available to the iRadio Server. In future, personal content may be streamed from the user’s

.. Home Gateway across the Internet so that all iRadio channels are available.

4.10Usage tracking

The updating system provides an opportunity for a very thorough recording of how the iRadio is
used in the field in addition to the more typical tracking of user interactions with the server. The
following information can be tracked:
e User button presses
Content status changes which result from user actions
Update connect/disconnect information
Update operations between devices (including the Home Gateway)
Content Provider interaction
e Purchase transactions

This information is stored at the iRadio server and communicated back to the Content Provider as
- needed. The data is also the basis for auditing and compliance checking, including looking for
- simultaneous use of the system by a single user. Slnce the 1mt1al system 1s 1ntended for use by a

single person, simultaneous use should nof occur.”™

4.10.1 - System Monitoring

A separate monitoring system records and reports the overall system conditions.
Flush this out with system monitoring strategy, SNMP, triggers, alarms ...
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4.11USB

USB is widely available on PCs and portable devices (including all the Mobile Clients considered
for the Demo and Trial). Given Bluetooth’s bandwidth limitations, USB isan attractive alternative
for updating, especially bulk content loading. When connected via USB, the Mobile Client flash
memory appears as a mounted disk drive. There are various ways to leverage USB:

e Update bulk content only (adding and deleting bulk content files)

e Update daily set (bulk content and playlist metadata)

e Update daily set and retrieve user activity data
Where the final item allows all update operations to be performed over USB, the first two would
still rely on Bluetooth for the update of non-bulk content.

4.12Multiple Users

Although there are no immediate plans to support multiple users on the same device, this 1s
something which as been discussed. There are two ways to offer multiple users on a single device:
1. Multiple users under a single subscription would allow multiple sets of iRadio
Channels which would avoid problems associated with sharing the just the six channels
between multiple people. This approach is relatively straight forward.

2. Multiple subscriptions, with one user each could share a single device. This approach
is a little more complex.

4.13Encryption o
Encryption will be needed at all levels of the system:
e During updating
e Content on any removable media . . e
e Playlists, metadata and usage data whether on removable or non-removable storage
The system needs to tamper proof, and ideally able to change encryption periodically under server
control to help prevent tampering from becoming widespread.

4.14User Interface/Experience

4141 Phone Interface
This section to be filled out later.

4.14.2 Car Interface
~ This section to be filled out later.

- 4.15Subscription Termination .
;. The general consensusis that with an expired subscription, some part of the iRadio experience

continues to work. The degree of continued functionality is calculated keep the user engaged while
continuously reminding them of what they are missing. Annoying commercials and a single iRadio

_channel of one hour have both been suggested as possibilities.
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4.16My Account and Billing

The preliminary approach for billing is to automatically bill the customer for service and purchases.
A web site is provided for the user to look up any charges, impose purchase limits and control other
aspects of their subscription.

5 Issues

51 How do we browse owned contentwhile on the go?

In the local case, does the user have the ability to browse the owned content which iRadio
preemptively cached on the device? If this is required, we need to decide how sophisticated it
needs to be.

e The Preliminary answer is: we don’t. Owned content is dumped in a channel and can be
listened to in sequence on that channel.

5.2 How do we browse owned content while home?

In the at home case, does the user have the ability to browse their owned content from the remote
control? If this is required, we need to decide how sophisticated it needs to be.
¢ Still open.
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HiRadio -- Initial Considerations

From a technical point of view, there are two basic content types:

« Channels which come from an outside provider, and
o Personal user content

Within the two basic types there arefive types which the user sees:

Standard genre channel -- not time sensitive (type 1)
Custom genre/artist channel -- not time sensitive (type 1)
Subscription content -- time shifted (type 2)

Previously purchased content (type 2)

User owned content (type 2)

nhwh =

Simple System Assuptions

For the purposes of this note it is assumed that the content is presented to the user as a heirarchy.
Channels are one part of the heirarchy and discrete content is another. Actions are occur on the piece of
content currently selected of playing. On a full screen user interface there would be some more complex
operations including, searches for owned content and immediate purchase.

Channels: standard genre & custom genre/artist

These are a prepackaged channels similar to that available from XM Radio or Yahoo Launch. It is
provided in one form or another from the content provider and the iRadio Service Provider just makes
that content available to a user's devices via an in-home gateway or directly via a hotspot

Assumptions

‘The channel confenf requested by the iRadio Service Provider on behalf of the user. To reduce the

amount of data sent from the Content Provider to the iRadio Service Provider it would be best if the
content for a user was specified as a set of content IDs. The iRadio Service Provider would request the
ID3-type metadata from the Content Provider if it didn't already have it. The content and metadata
would be sent to the device (via hotspot) or in-home gateway as needed. The need could arise because
the content has been consumed or expired and needs to be replentished. So long as the car is able to

. synchronize with the iRadio Server, the user will listen to the same content on their channels whether

they are at home or in their car.

User Actions

_ These are actions typical of channel content:. . .ooon om-

play

pause/resume

info request satisfied locally from included metadata

info request satisfied remotely (via cellular packet data if needed)
info request completed later via email/broswer

info sent to email at next hot-spot
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buy and download to home gateway or car at next hot-spot

enter feedback on current track

skip (if allowed)

switch to another channel

mark to buy with transaction completed later via browser (simple UI)
buy and download to home gateway or car at next hot-spot (complex UI)
recommend to another (complex UI)

Subscription content (time shifted)

This content might be Howard Stern, Car Talk or other radio show the user subscribeds to via the iRadio
Service Provider. This content can either be handled as a dedicated channel for the selected show or as
purchased content. It has characteristics of both.

Like a channel, it is supplied by the Content Provider and is only played once [my assumption].
Grouping successive occurances of the show on a single channel might be a useful organizing tool. The
other channel like way to deal with this would be to gather all the subscribed content for a single day
into a channel. The user could access any of the last few days channels.

Subscription content is similar to purchased tracks in that they are a single block of content which
should be able to be prioritized or organized for presentation to the user like any other discrete (non-
channnel) block of content.

Assumptions

" Subscription content is likely to have more restricted rights (number of plays and expiration) than
normal purchased content. Other than these restrictions, the content can be handled the same as
“"purchased content from an architectural point of view, even if the user interface is is unique.

. User Actions
These actions could be appropriate for time-shifted content: '

play
pause/resume
info request satisfied locally from included metadata

info request satisfied remotely (via cellular packet data if needed)
info request completed later via email/broswer : ‘
enter feedback on current content :

skip (if allowed)

pause current item and circulate it to end of current playlist

switch to another channel
recommend to other user

Owned content -- iRadio purchased & ripped

This is content is either pre-existing content in a format. which iRadio understands (MP3) or content
which was purchased via the iRadio service. Pre-existing content will have to have metadata constructed
to be used in the iRadio system, but once that step is taken, it can be handled much the same as content
purchased via the iRadio system.
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We may want to separately consider whether we support the loading of pre-existing content from remote
hotspots. If we support the remote loading, of pre-existing content then we'll be relying on the home
system's ability to supply the content to a hotspot. This adds complexity and more opportunity of failure.

Assumptions

Purchased content will be available directly from the iRadio Service Provider when a device at a hotspot
away from home or from the home gateway when at home. We still record play information including to
help determine what content the user likes.

User Actions

These actions could be appropriate for owned content:

play

pause/resume

info request satisfied locally from included metadata

info request satisfied remotely (via cellular packet data if needed)
info request completed later via email/broswer

enter feedback on current content

skip

pause current item and circulate it to end of current playlist
switch to another channel

recommend to other user
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HjRadio -- Content Provider Interfacing

There is considerable flexibility here, but this outlines a starting position ... All communciation with the
Content Providers is via the iRadio Service Provider. There are two general types of content to cosider:

o Channels such as those provided by XM Radio or Yahoo Launch
o Content purchase

For all content interactions with the content provider, in a product grade system, the following is
assumed:

All Content Provider communications are through dedicated IP connections to the content
provider's data center
Dedicated connections provide security and reliable bandwidth.

The iRadio Server premptively loads channel content from the content provider on the user's
behalf. This content is made available to the user only acording to rules which are agreed to by the
content provider.
The iRadio has to be the single point of contact with the content provider to give a seamless
experience to the user. By getting content ahead of time, we eliminate content provider latencies
and have a simpler system.

- The iRadio Server premptively moves channel content to the home gateway to avoid Internet
latencies when there eventually is a need to consume the content or transfer it to another device.
The channel content is DRM protected or encrypted while it is on the Home Gateway.

This allows Internet latencies to be avoided when the channel content is eventually consumed or
transferred it to another user device. S

The iRadio System, which includes everything from the iRadio Server to the user's listening
device, ensures that the user only consumes content according to rules compatible with the
Content Provider.

It is critical that the user never have direct access to downloaded Channel Content since that

would violate the content license. Purchased content may be made available to the user under
DRM control.

~ The iRadio System will provide content consumption and volentary user feedback to the Content
Provider. . L ,
The iRadio Server will monitor what content the user consumes and in also in the case of channel
information what content expires before consumption. This data will be updated whenever the
user's device is network connected. This data can be made available to the content provider as
needed.

»7+. User requests for supplemental content information (lyrics, concerts ...) would also go through the
iRadio Server. ' ’
This preserves the single point of contact and single face to the customer. This could be
. reviewed depending on business plans.

Purchases would also go through the iRadio Server.
This preserves the single point of contact and single face to the customer. This could be reviewed
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depending on business plans.
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From - Thu Feb 10 10:42:49 2005
Return-Path: <jmv@motorola.com>
Received: from az43exmO4.phx.mcd.mot.com ([144.191.86.40])
by pooh.tcg.mcg.mot.com (8.11.6/8.9.3) with ESMTP id i72Lclpl9820
for <CLAYTON@POOH.TCG.MCG.MOT.COM>; Mon, 2 Aug 2004 14:38:47 -0700
Received: by az43exm04.phx.mcd.mot.com with Internet Mail Service (5.5.2657.72)
id <MOOLJZN8>; Mon, 2 Aug 2004 14:15:04 -0700
Message-ID: <3F05200B37A1D511BES550002B3289243159F1103@az43exm04.phx.mcd.mot . com>
From: Villevieille J-P26721 <jmv@motorola.com>
To: Zenios Anthony-FTZ223 <anthony.zenios@motorola.com>,
Ulmer Dave-E42721
<david.ulmer@motorola.com>,
Gaumond Mike-MGAUMOND
<Mike.Gaumond@motorola.com>,
Villevieille J-P26721 <jmv@motorola.com>
Cc: Clayton Mark-AMC036 <AMC036@az43.mcd.mot.com>
Subject: RE: New concept
Date: Mon, 2 Aug 2004 14:14:59 -0700
MIME-Version: 1.0
X-Mailer: Internet Mail Service (5.5.2657.72)
Content-Type: text/plain

Right on target Tony,

This is‘basically what the wireless car adaptor is about: a smart Airport Express th
Nevertheless, the idea stays that it would be neat to integrate the remote control i
Whether we can do it in time kind- of depends on some of our alliances with these guy
Regards...JMV

Jean-Marc Villevieille

Director Engineering Advanced Solutions
Motorola

Tempe, AZ

(W)602-659-8177

(M) 480-236-3446

jmv@motorola.com

----- Original Message-----

From: Anthony Zenios [mailto:anthony.zenios@motorola.com]
Sent: Monday, August 02, 2004 1:44 PM

To: Ulmer Dave; Gaumond Mike; Villevieille Jean-Marc
Subject: New concept

Hello Everyone,
Here is another idea for our use case. It involves technology that
Apple introduced. A couple weeks ago Apple introduced a new product
_called Airport Express. Its a small wireless router (802.11b and g). It
plugs right in to the wall (looks like Apple's laptop chargers) but its
a wireless base station that works seamlessly with the Airport Extreme
and others. The new interesting feature they added is called AirTunes.
It gives the ability to move music from your computer on itunes to an
Airport Express base station. The base station has an audio output that
can be used to connect to your stereo. Then the music can be played
anywhere that you have the Airport Express. I put 3 of them in my
apartment and works very well. I was thinking that we might be able to
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make our product compatible with this. Right now, one computer can
stream to one Airport Express. If we could tie our cell phones so that
the wireless network in your home knows what room you are in and can
move the stream from room to room. Whatever room you walk in to the
music will start playing from were it left off; Or walking from you car
to your home and the song picking up from were you left off in the room
you are in. Also, the phone can act as a remote to change songs. Right
now, you have to run back to the computer to change the song. The phone
can switch songs or access playlists. So in this idea, the phone is
aware of where you are in your home and is able to have your music
follow you.
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From - Thu Feb 10 11:25:11 2005
Return-Path: <jmv@motorola.com>
Received: from az43exm04.phx.mcd.mot.com ([144.191.86.401)
by pooh.tcg.mcg.mot.com (8.11.6/8.9.3) with ESMTP id i7UKZdpl4836
for <CLAYTON@POOH.TCG.MCG.MOT.COM>; Mon, 30 Aug 2004 13:35:39 -0700
Received: by azd43exm04.phx.mcd.mot.com with Internet Mail Service (5.5.2657.72)
id <MOOM11H5>; Mon, 30 Aug 2004 13:05:29 -0700
Message-ID: <3F05200B37A1D511BE550002B3289243159F1259@az43exm04.phx.mcd.mot.com>
From: Villevieille J-P26721 <jmv@motorola.com>
To: "'Jimmy Buchheim'" <jimmy@ssiamerica.com>,
Villevieille J-P26721
<jmv@motorola.com>
Cc: Rutledge Shawn-E50053 <shawn.rutledge@motorola.com>,
Costello Edward-G20048 <G20048@motorola.com>,
CLAYTON MARK-AMC036
<Mark.Clayton@motorola.com>
Subject: RE: Wireless Car Adapter
Date: Mon, 30 Aug 2004 13:05:05 -0700
Importance: high
X-Priority: 1
MIME-Version: 1.0
X-Mailer: Internet Mail Service (5.5.2657.72)
Content-Type: multipart/mixed;
boundary="----_= NextPart 000 01C48ECC.A41Al2C2"

This message is in MIME format. Since your mail reader does not understand
this format, some or all of this message may not be legible.

------ _= NextPart_ 000_01C48ECC.A41A12C2
Content-Type: text/plain

Hi Jimmy,
Here are our quick thoughts on what could be done very quickly between us in order t

Regards...JMV

Jean-Marc Villevieille

Director Engineering Advanced Solutions
Motorola

Tempe, AZ

(W) 602~659-8177

(M) 480-236-3446

jmv@motorola.com

————— Original Message----- ,

From: Jimmy Buchheim [mailto:jimmy@ssiamerica.com]
Sent: Monday, August 30, 2004 7:24 AM

To: 'Villevieille J-P26721"

Subject: RE: Wireless Car Adapter

Hi Jean,

"I am back in NY after 2 weeks at XM's innovation center in FLA. Please send me the s
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Best regards,

Jimmy Buchheim
WWW.Ssiamerica.com

43C Rocklyn Ave
Lynbrook NY 11563 USA
Phone: +1 516 887 8885
Fax: + 1 516 887 8881

————— Original Message----- . .

From: Villevieille J-P26721 [mailto:jmv@motorola.com]
Sent: Wednesday, August 25, 2004 4:04 PM

To: 'Jimmy Buchheim’

Subject: RE: Wireless Car Adapter

Hi Jimmy,
Got stuck since I came back to Phoenix. NDA is ok so I want to start talking later
Regards...JMV

Jean-Marc Villevieille

Director Engineering Advanced Solutions
Motorola

Tempe, AZ

(W)602-659-8177

(M)480-236-3446

jmv@motorola.com

————— Original Message-----

From: Jimmy Buchheim [mailto:jimmy@ssiamerica.com]
Sent: Wednesday, August 18, 2004 7:41 PM

To: 'Stinson Jeff-QJS012'

Cc: 'Villevieille J-P26721'

Subject: RE: Wireless Car Adapter

Hi Jeff,

I will sign it, My name is James Buchheim, President. Company name is: Multi Techno

Best regards,

Jimmy Buchheim
WWW.Sslamerica.com

43C Rocklyn Ave

Lynbrook NY 11563 USA
Phone: +1.516 887 8885. . ..
Fax: + 1 516 887 8881

————— Original Message-----

From: Stinson Jeff-QJS012 [mailto:Jeff.Stinson@motorola.com]
Sent: Wednesday, August 18, 2004 8:34 PM

To: jimmy@ssiamerica.com
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Cc: Villevieille J-P26721
Subject: Wireless Car Adapter

Jimmy,

Jean-Marc Villevieille asked me to contact you and secure an NDA so that we can disc
I will send you a copy of our NDA for your signature. 1In order to do so, I need to
We can proceed as soon as I receive the information requested.

Regards,
Jeff

Jeff Stinson

Director, Business Development
Motorola, Inc., Media Solutions
2900 S. Diablo Way

Tempe, AZ 85282

Tel: 602-659-7704

Email: jeff.stinson@motorola.com

—————— _= NextPart_000_01C48ECC.A41A12C2
Content-Type: application/msword;
name="iRadio_protocol.doc"
Content-Transfer-Encoding: base64
Content-Disposition: attachment;
filename="iRadio_protocol.doc"

OMBR4KGxGUEAAAAAARARAAAAAARARAARPGADAPT /CQAGAAAARAAARAARAAACAARRUGARAAARRAAR
EAAAVAAAAAREAAAD+////BRARRALQARACTARARA////// /1117171 ///1///1/71/777/7/7/7/7777777777
L7771 770777 7777777777777 7777777777707777777777777777707777777/77777777777777777
L1771077777777777777777777777777777777777777777777777777777777/7077777777777777
[177077777 7777777777777 77777077777777777777/7777707777777777777777777777777777
L1777 77777 7777777777777 777777777777777777777777777777/070777777777777777777777
L777170777777777777777777777777777777777777777777777777777777777777777777777
L1177 70777 7707777777777 777777777777777777777777707777777777/7777077777777777777
L1771 17777070777770777777777777777777707777777777/77077777777077/77/7707777777/777777s
pcEAWOAJBAAA+BK/AAAAARAAEARAAAAABGAAKRAAAA4AYmpiajQDNAMARAAARARARARAAARAAARR
AAAJBBYAOGKAAFZpAQBWaQEABQCAAAAARABXAAAAAAAAAAAARARAARAALGARARARAAD/ /w8ARRRA
AARAAAD//w8AAAAAARAAARAD/ /w8ARAAAAAAAAAAAAAAARAANARTgAAAAAACAOAAARARARTIALAACAD
AAAAAAAATA4AAAAARACGFAAAARAAAKAUAARAARAROCBQAABQARAARAAAARARRAAATLQUAAARARRAZDIA
AAAARADCMgAAAAARANWYAAA4ANAAFDMARCWAAABAMWAA fARAATQUAAAAAAAANT cAAGACAADIMWAA
CAAAADgOARAOAAARAYDQAAAAAAABGNAAAAAAAAGAOAAAAAAAASDCAAT GARABSOAARLARAAJG4ARAY
AAAAG4cAARIAAAAChWAAAAAAAB2HARAAAAARHY cAAAARARAGhWARAARARR2HAAAAARARAHY CAACQOA
AAD8iQAAUGIAAEG6MAABaARAAQYCAABUAAAARAAAAAAAAAAAAAAARAARACBOAAAAAAABNOQAARARA
AAAAAARAAAAAAAARAAAAAAACONWAABAAAAKQ3AABARAAAZ ZKAAAAAAABNOQAAARAAAEGHARAARAAA
AAAAARAAAAAGDGAARAARACAOAAAARAAAYDQAAARAAAAAAAAAAAARAAGAOAABAAWAAVOCAARYAAAD/
OwAAAARARAAPBTAARAAARA/zsAAAAAAABNOQAAPGAARCAOAACWBARAYDOAAAAAAACGFARAARARAGAQ
AAAAAARAAGA cAAAAAAAAANRAAAAAAARPS 7ARAARAAAAARAAAANAARAAARAAAAAARAAAARAARAARARA
© AAAAAAAAAAAAAAAAAAAAAAAAAAAATZ zKAAAAAAAABhWAAAAAAAPS 7TAAAUAAAA/ zsAAAAAAAAL PARA
dgYAAPh3AACrBQAAOBIAANABAACGFAAAAAAAARARAAAAAAARAAARAAAAAANAAANAAAARAAAAAARA
AAAAAARAAAAAARAAARAAAAAARAAAARAAAAAAT4AAAAARARABgNAAARAAAAL WZARAMARARAUBBkecyO
XAEAAAAAARAAAANWYARAAAAAADTOAAMOAAACT FQAAfAAANAAAAANARAANAAT 4 YARMWAAARShwARMAAZ
AJyYBAARRAARAAH34AAARgCAACOJAARAAARAANC6AARMAQAAGIWAAPGAAAANGARRAAARARAARAARARAR
tBQAAAAAAACOFAAAAAAAACAOAAAARAAATAIAAAAARAAGDGAAARAARACAOAAARARARAAARARAAAAAN
gAAAKAQAAKIMAAAAARAAARNAAARARRACGFAARAAAAAE+EAAAAAGAAS DgAABOAAADEOAAADGAAAPST
AAAAARAROJgAAAWAAADeOAAAI QAAAAAARAARAAARAAARANAAAARAAAAAAAAAAAANAAARARARSDGA
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AARAAACWORAAAAAAALA4AARARARAQYCAARARAABBhWARAARRRALQUAARARAAAL BOAAOQXAACYLARA
RAYAAAAAAAAAAAAAA zsAABWAAACOFARAAAAAALQUARAAARAAMCWAARRRARACAREBARAARARRAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAlAAAAAAAAAAAAAAAAAAA‘AAIAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAlAAAAAAAAlAAAAAAAAAAAAAAAAAAAAAAAlAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAlAAAAAAAAAAAAAAAAAAAAAAlAAAAAAAAAAAlAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAIIAAAAAAAAAAAAAAAAAAAAAAAAAlAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAALAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAlAAAAAAAAAAAAAAAAAAALAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAALAAALAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAIAAAAAIAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAIAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAlAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

DQONDWlSYWpryBVQVJUIEhpZZggbGVZZngcHJvdG9jb2ngm9yIdecmVsZXNzIEFlZleIEFk
YXBOb3IgDVJlcXVpcmVt ZW5OIERVYBVtZW5ODQkNDQlEcmE‘deBSZXZpCZlVbiBYQQONDQONDQON
DQOJCQkJCQkJCU1vdG9yb2thCBmeMuDQkJCQkJCQkJaVJhZleDQkJCQkJCQkJSkOnglsbGVZ
aWVpbGx1DURpcmVidGIyIGImIEVUZ2 1uZWVyaW5nDTgvMzAvM] AWNAONDQONDQONDQONDQONDQOT
IFRPQyBcbyAiMSOzIiAUMQlanRbeRlYBpr24JEyBQQUdFUkVGIF9Ub2M4MTYzNDMlMchaCAB
FDMVDTEuUMO1UcmFuc3BvenQgIEZyYW11IFNOenV] QHVyZSA6CRMgUEFHRVJIFRiB£VG9JODE2M2Q2 1AgLyBQTEFZLyBQQVVTRQ1GT1JX
QVJEIChob2kuCYgTW9tZW5OYXJ5KQ1SRVdJTngKGhvbGQgJiBNbZllbnRhcnkaVNFRUstONB
TglFTlRFUiAvIFNFTEVDVCAanYgZGlmZmVyZWSOIGZbeOgdGhlIHBsYkaDUlORk8gDQONRXhh
bXBsZXMgbZYgYZ9kZXMgmelZGVkOgONVUlfQO9OVFJPTF9CVVRUT04JCQlVSV9DT05UUk9MXORJ
QUwJCQlVSV9DTOSUUk9MXlNXSVRDSAkJDQ1VSV9BQ1RJT05fRE9XTngDVVJXOFDVElPTl9ITOxE
~CQkNVU1£fQUNUSU 90X 1VQCQOkJDVVIXOFDVE1PT1 9PTngCQ1VSV9BQ1RJT05 £fTOZGCQkJIDVVJIXOFD
VElPTl9DTE9DSldJUOUJCQlVSV9BQ1RJT05fQO9VTlRFUkNMTONLVOlTRQkJDQOJDQlNZXNzYWdl
cyBObyAgdGhlIEleWQtVWSpdAlXaGFOIHdlIGSlZWQGDVJlYWQngdanRlIG9uIHJlbW90ZSBI
ZWFkLVVuaXQgRGlzchheSprmZvcm1thlvbnMgYXNzb2NpYXRlZCBBaXRoIHRoZSBOcijava
ciBOZXhOIHBbelwdHOFDQlPcHprZShbDoNUG9BZXJfTO4gaGFuZHNoYWtlIJYgRGV2aWNlcyBk
aXNjb3ZlcnkNR2VOIHNO¥XRlqleZXQgUHJVZmlsZSANCAONCUlvdG9yb2thFByb3ByaWVOYXJ5
IEvamZpZGVudGlthlQYWdlIBMgUEFHRSAUMngbZYgEyBOVU1QQUdFUyAUNBUNDQgNDQle3Rv
cm9sYSBQcm9wcmlldGFyeSBDbZ5maWRlbanYWwNDQONDQONDQONDQONDQONDQONDQONDQONDQON
DQONDQONDQONDQONDQONDQONDQONDQAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA“A
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AARAAARAAARAAAAARRAAAAANAAANANANAANARAARAAAARAANAAARAARARARAARAAAABGAABAGAAAUT
AAATCAAACQUAAEMIAABECAAARQQAAFKIAABACAARAXggAAGQIAABtCAARbWgAAHAIAABXCAAReQgA
AHOIAACBCARAjwgAAJQIAACYCARANWGARKMIAACMCAAAtggAALCIAADDCAARAZggAAMSIAADYCAAR
2Q0gAROgIAAD28Pbw49Pj08PTtt PjwbugmpSHenBmh3Bmhl xmXGZc9gARAARAAAAAAAARAAAAAARA
AAAAEhZouG65AENKHABPSGIAUUOCARASFmi6AQIAQO0CcAE9KAGBRSGIAABIWAGZhngBDShwATO0C
AFFKAQAAGBV0OZmGaABZobRcIAENKHABPSgIAUUoCAAAYFWhmYZoAFmidbrkAQOocAEIKAGBRSgIA
ARoWaGZhmgBDShgARAOWaGOXCABDShgAABUWaGOXCAA1CIFDShgATOoCAFFKAGAVFMht FWgANQiB
QO00kAESKAQBRSgIAGRZO0JUAWADUIGUNKJABPSGMAUUODAGFKJAAL FWIRTVWAFMht FwgANQiBQOok
AESKAwWBRSgMAYUokABB8VaNFNXAAWaLhuuQA1CIFDSiQATO00DAFFKAWBhSiQAGRZougECADUIgUNK
JABPSgMAUUODAGFKJAAKFmMht FWgAQIgAAAASFmht FWwgAQOOoYAEOKAGBRSGIAIAARGAAABCAARAGGA
AAMIAAAECAARABQQARAYIAAAHCAAACAGAAAKIAABFCARAWGgAAFWIAARACAAACAGARHEIAABYCAAR
CWgAAHQIAABI1CAARdggAAHCIAAB4CAAReQgAAJAIAACECAARA/QAARARAAAARAAANAPORAAARAAAR
BAAAAAADSAAAAAAAARAAAAAAA /QAAAAAAAAAAAAARAPMAAAARARARAARAAADSAAAARAARAARARRAR
/QARAAAAAARAAAAAAPOAAAAAAAAARAAAAAAD zAAAAAAAAANAARAARG6GAAAARAAARAARRAROOAAARA
AAAARAAAARADgARRAAAAAAAAAARAA4AARAAAANAAAAAAAAOAAARARARAARAAARADGARAARAARANAA
AAAAJAAARAARARAAAAAANOAAARAAAAAAAAARAADGAAAARAAAARARARAAAARAAAAANNANARRARORA
AAAAARAAAARAARADGAARAARAAAAAARAAAAAAAAAAAAAAAARAARAOAAAARARAARAAAANRADDARAAARAD
AAAAAARAZWAAARARAAAAAAARRAAAARNAAAAAAAAAFAABNZDZIRQAACQ8ADIRWCBGEOAJehHAIYITQ
AgAIDwWAPhBAOX0oQ0ODmdkuG65AR0XAA3GBAFQGQASZ PAARQAUPAARAREAAAAZAAYARAPEPAABI EAAA
kBAAAP39/QAAAAAAAAAARAAAAAAAARAAAAAAAAAAAAAAAAAAARAARAAAANAAAAAARAARAAAANARA
AAAAAAAAAARAAAAAAAAANAAARNAAAAARARAARAAAARAAAARAAAAAARARANAAARARAAARAAANARRARA
AAAAAARAAARAAAAANARAAAARAAAANANANAAAAAAAAAAAAAAAARAAAARAAAARARAAAAARANARRNARD
AAAARRAAARAAAAAAAAAAAAAAAARAARAANANANAARAAAAARAAAARAAARAAAAAAAAAARARAARRARAARA
AAAAARAAAARAAAAAAAARAAAAAAAAARAAAAAARAAAAAAAAAAARAAAAAAAAARAAAAARAARARAAAAANRAR
AAAAAAAAADAAARARAAAARAARAAARRAARAAAAARARAAAAARAAAAARARANAARAARAANAAARAAAARAAAAA
AAAAAADARAARARARAAAANAAAAARARANAAAAAAARAAAAARARAAAAAAAAAAAAARAAAAAARAARANAAA
AAAAAARARARAAAAARAAAAARAARAAAAARAAAAAAAAAAAAAAARAARAAAEBARBAQOfCARAtWwgAAMS IAADZ
CAAA2ggAANsSIAADCCARA3QQAANAIAADECAAR4AGAROEIAADICAARdWwgAAOQIAADICARASGgAROCT
AADoCAAAJgKAAGYJAACMCQAASWKAACCKAADGAAAARAAARARAARAATQARAAAAAANANAAAAOOAARAA
ARAAAAAAAAD)AAAARAAAARARAAAAAWAAAAAAAAARRAAAROMAAAAAAARAAAANAAD AAAAAAAAAAAR
AAAA4WARAARAARAAAAARAOMAARAAAARARAAARADIAAAAAAAAARAANAARAWARARAANARAARARAROMA
ARARAAAAAAARARADIAAAAAAAAAAAAAARA4WARAAARAAAARAAAAOMARAAAARAAARAAAADJARARAAAA
AARAARADA4WARARAAAARAARAAAANAAAANAAAAAAARAAADCAAAAAAAAAAAARAARAATQAAAAAAARARANRA
ANUAAAAAAARAAAAAAADOARAAAAAARAAAAAAAZgAAAAAARAAAAAAAAAAAAARAAAAAANARARARANAA
Bx4ADCYIARKWBLYhAAOHHQANxXggAAiIiADt iEACGQABHAAARBASAAYOBYSQBAAKPAA+ECAGRhNACXORW
CGCEOAIADASAD4SWEXGEOAJehLATYITQAMAkuG65AAAEAABNZDZIRQAAF+gIAADPCAAAOWGARPGT
AAD5CAAA+ggAAACIJAARICQAAIQKAACIJAAA]CQAAJAKAACUJARRMCQARKQKAACOJAABHCQAASAKA
AGEJAABiCQAAYWKAAGQJAABL1CQAAZgkAAGkJAABQCQAAhWKAAIgJAAChCOAROGKARKMIAACKCQAA
POKAAKYJAACrCQAArAKkAAMgJAADICOAA4 gkAAPX vIebO5sDmr 8 DmwM TmmubAS50onASsCaSprmwOZ4
WwObAmMuZh5sDmLBZo0X22ADYIgQUNKGABPSgAAUEOEAFFKAABhShgAbUgABGS IAAROSBEEAQQBACAC
CIEDavYAAARGCAEWaNF9tgBVCAFt SAAEbkgABHUIAQAGAgiBA2p7AAAABGgBFmjRELYAVQgBbUGA
BGS5IAARICAEAKBZo0X22ADoIgU9KAABOSgQAUUOAAGFKGABL SAREbkgABHRIEQRICAEATIATI IgONg
AAAAAAYTIARZOOX22AFUIAW]1 IARARUSAAEdAQgBABoDagARAARAWaANF 9t gBVCAFt SAAEbkgABHUIAQAVY
FmjRfbYANQiBOWiBQOOYAEIKAABRQSGQAUUCAAGEFKGABL SAAELkgABHRIEQRICAERFmjREfbYADUGA
BGS5IAARICAEKFmht FwgAQOoYAAATA20ARAAAFMht FWwgAQOOYAFUIAQAMA gkAAOMIAADKCQAASQKA
AOYJAADNCQAATAKAAOOJARAICGAACQOAACIKAAAJCgAAJAOAACUKAAAMCgARIWOAARCGKARAPCGAA
NQOoAADYKAABQCgAAUWOAAI IKAACLCgAAjWoAAJOKAACOCgAAtQOAALYKAAC3CgAAXACRACELAAALD
CwAAYwsAACYMAABBDAARQgGWAAC/h20HB2MHY4diwddjhwaKY1JCUjIiMiIyEi H2UdnBncJIR) XAwWV
aPdcnAAWaPdcnAAABhZo91ycAAAQFM SLKYANQiBQOOYAFWIGQAKFm] SLKYAQOOYAAANFM] 9LKYA
NQiBQOoYAAWVaGUJiwAWaGUJiwAABhZo3D9AAAAGFMh1CYSARAYWaOVA9QAABhZoUh1IAAAGFM] 9
LKYAABIWaGOXCABDShgATO0oCAFFKAGAAGWNGAAAAABZODRCIAENKGABPSGIAUUCCAFUIASACCIED
auwBAAAGCAEWaNF9tgBVCAFt SAAEbkgABHUIAQASFm)RfbYANgiBQOOYAEIKAABQSGQAUUOCAAGFK
GABt SAAEbkgABHRIEQRICAEAERZ00X22AG1IAARUSAAEJQgBGONGARARABZ00X22AFUIAWL IAARU
SAAEdQgBACACCIEDanEBAAAGCAEWaNFItgBVCAFt SAAEbKkgABHUIASQnCgARKQOAADYKAABUCGAA
mwoAAJWKAAC2CgAAtwoAALOKAADDCgAA/QRAARAARAAAARRAAAPGAAAAAARAARAAAAADZARAARAAA
AAAARAARAG6GAAAAAAAAAAADAAAOUARRAAARAARAARAADI ARAAAAAAAAARAAAAALAARAAAAARAARNARA

AN AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAADNAANADDDAARNADNDARA LA A A AN ADADALAAADNDAAD AR AARAAAAADAADADAAADNDAAADNRDARDRDADDDADDADDLD
AAAADAAAARAAA LA AR D D A A A DA D A D A A DA DN DA A AN DDA DA AN DA DN AAAAAADA AL ADDA DDA AADNARAAARNRADAAARNADADDDDLD
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ARARAAAAAARAAAAAAAARAAAAARAAAAAAAAAAAAAAAAARAAAAAAARARAAAAAAAARAAAAAAAAAAAAAR
ARAAAARAAAAAAAAAAAARARAAAAAAAAAARAAAAAAANAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAARAA
AARAARARAAOAABOKKAAUPCGAFiQBSWYBAAAAZ2S3LIOAAAQbAGAk /SymAAAEGWBNZGUJiwAACBSA
D4RAAL 6EQAINZGUJiwAABAIAZ2QCKPgAAAQBAGAKAj 4 ARABDWAACCMKAADECGAAZAOCRANOKAABZ
AARAARAAAAAAAAAAZGAARAAAAAAAAARAAGYAAAAAAAAAAAAAAARAAAAAAAAAAAAARAAAAAAAAARR
AARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAAAAAAAAAARARAAAAAAAAAARAAR
AAAAAAAAARAAAAAAAAAAAAARAAAAAAAAARAAAAAAAAAAAAAAAARAAAAAAAAAARAAAAAAAAAAAARR
ARAARAAAAAAAAAAAAAAAAROAABOKKAAUPCGAFiQBSWYBAAAAZ2S3LIoAAI sAAGt kZwIAABYKARCk
AULmAQAAAAKWDAAENAEF1hgGAQEABGEBAAYBAQAGAQEABGEBAAYBAQAI 1§ AAAPT/ zWMODGAGOWQR
AAARARAAAAAAAAAAAAAAAAAZBCGAAAAARAAAAAAAAAAARAAAT1gOBBOEFCNQ1ALSAEL YURAAAAP/ /
/WABAAAARAD///8ARQAT1jAAAAAABGEAAAAAAAAGAQAAAAAAARY BAAAAAAAABGEAAAAAAAAGAQAA
AAAAAAYBAAAUSGNSDhrWCAAAAPSAAAD/GIYIAAAA/wWARAP8c1ggAAAD/AAAA/ x SWCARAAPSAAAD/
NNYGAAEKA2WAY f YDAABw1hQAARAA////AREAAAAAAP/ / /wABAAAD3Q0AAN4A KAADMCGAAIWOAAT 8A
AAARAAAAAAAAAACCAAAAARAAAAAARAAAGGAAAAAAARRAAAAAARAAAAAAAAAAAAAAAAAAAARAAAAA
AAAAAAAAAAAAAAAAAARARAAAAAAAAARAAAAAAAAAARAAAAAAARAAAAAAAARRARAAAAAAAARARRAA
ARAARAAAAAAAAAAAAAAAARAAAAAAAAAAANANAAAAAARAAAAAARAAAAAAAAAARARRAAAAAARRAAAAA
AARAARAAAAAAAAAAAAAAARAAAAAAAARAAAAAAAAAAARAAAAAARRARARAAAAAARAAAAAAAARAAAAAA
ARARAARAAAAAAAARAAANAAATPCGAFKQOABYKAUIMAQARAGAKt yyKAABVAABYr ZDcDARAWJAEXJAFJS
ZgEARAAC1mwABdYYBgEBAAYBAQAGAQEABGEBAAYBAQAGAQEACNYWAAKU /88 DEAAAB SEAARAAAAA
ARAAAAAAAAAAAAAGQQOAARAAAAAAAAAAAAAAAAAACNQLALBAE 9 YWAAAAAAYBAAAAAAAABGEARAAA
ARAGAQARARAAAAYBAAAAARAABGEAAAAAAAAGAQAAFPYDfA4alggAAAD/AAAA/ xVWCAAAAPSARAD/
HNYIAAAA/WARAP8d1ggAAAD/AAAA/ z TWBgABCGNSAGH2AWAAAAP3CgAA+AOAAAALARALCWAA WAA
AAAAAAAAAAAAATIAAAAAAAAAAAAAAACCAAAAAAAAAARAAAAAARAAAAAAAAARAARAAAAAAAARAAAA
AAAAAAAAAAAAAAAARAARRAAAAAAAARARAAAAAAAARAAAAAAAARAAAAAAAAARARAAARAAARARAAAA
AAAAAAAAAAAAAAAAAAAARAAAAAAAAAARAAAAAAAAAARAAAAAARAAAAAAAAAARRAAAAAAAARARAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAARAAAAAAAARAAAA
AAAAAARAAAAAAAAAAAOAABOKKAAUPCGAFiQBSWYBAAAAZ2S3LI oAAGBAAGt kzwMAABY kKARCKAULm
AQAAAAKWDAAF1hgGAQEABGEBAAYBAQAGAQEABGEBAAYBAQAT 1jARAPT / zwMQDGAGOWQAAAARAAAA
AARAAAAAAAAAAAZBCGAAAAAAAAAAAAARAAAAAAAKACUAVWAT 1 ARAAAAABGEARAAAAAAGAQAAAAAA
AAYBAAAAAAAABGEAAAAAAAAGAQAAAAAARAAYBAAAUIGNS DhrWCAAAAPSAAAD/GOYIAAAA/WARAPSC
1ggARAD/AAAA/x3WCAAAAPSAAAD/NNYGAAEKA2WAY £ YDAAAAAWS LAAAMCWARFASAABS LAACMAAAA
ARRARAAAAAAAFWAAAAARAAAAAAAAAHSAAAAAAAAAAAAAAAAAAARAARAAAAAAARAAAAAAAAAAAAAAA
AAAAARAAAARAAAAAAAAARAAAAAAAARAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAARAARAAAAARALAA
AARAAAAAAAAAAAAAAAARAAAAAAAAAARAAAAAANAAARAAAARAARRARAAAAAAAARRAAAAAAAAAARARAA
AAAAAAARAAAAAAAAAARRRARAAAAAAAAAAAANAAAAAARAAAAAAARAARAAAAAAARAAAAAAAAAARARAA
AARAAAAADQAAE 6Q0ABS kKARWJAFJZgEAAABNZLCs i gAACgARa2RNBAAAFi QBFyOBSWYBAAAAADZS
ARMOAQXWGAYBAQAGAQEABGEBAAYBAQAGAQEABGEBAAWMAACL P/ PAXAOAAY 7BAAAAAAAAARAALAA
AAAAAAAABKEKAAAAAAAARAAAAAAAAARAAAADOJQC/ABPWMAARARAGAQAAAAAARAYBAAAAAAAABGEA
AAAAAAAGAQAAAAAAAAYBAAAAAAAABGEAABT 2A3wOGt YTAAAR /wARAPSb1ggAAAD/AARAA/xZWCAAA
APSAAAD/HJYIAAAA/WAAAP801gYARQODLABhOGMAAGY OAQADHWSAACALAAAhCWARNASAAT wARAAA
AAAAAAAAAAB/AAAARAAAARARAAARLGAAAAAAAAAAARAAAAARAAAAAAAAAARARAAAAAAAAARARAAA
ARAAAAAAAAAAAAAAAARARRAAAAAAARAAAAANAAAAARAAAARAAARAAAAAAAAAAAARAAAAAARRARAR
ARAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAARAARAAAAAAAAAAAAAAAAAAAAAAAAAARARAA
ARAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAABEAAA+EOAI TpCgAFKQOABY kAUIMAQAAAF6EOAIN
2LcsigANAAATPCGAFKQOABY kAULMAQAAAGAkt yyKAABYAABr ZAUFAAAWJAEX JAFJZgEAARAAC I mwA
AzQBBAYYBGEBAAYBAQAGAQEABGEBAAYBAQAGAQEACNYWAAKU/88DEAAABS SEAAARAAAAAAARRAAAA
AARAAAAGQQOAAAAAAAAARAAAAAAAAAAACNQLALSAE S YWAAAAAAYBAAAAAAAARBGEAAAAAAAAGAQAA
AAAAAAYBAAAAAAAABGEAAAAAAAAGAQAAFPYDfA4alggAAAD/ARAA/xvWCAAAAPSAAAD/HNYIAAAA
/WARAP8d1ggAAAD/AAAR/zTWBGABCgNSAGH2AWAAZ j QBAAMOCWAANQSAADS LAABMCWAANQARRAAA
AAAAAAARAJAAAAAAAAARAAAAAACQAAAAAAAAAAAAARAAAAAAARAAAAAAAAARARAAAAAAAARAARAA
ARAAAAAAAAAAAAAAAAAAAARARAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAARAAAAAAAAAAARARAA
ARARRAAAARAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAARRARAAAAAARRAAARAAAARAARA
AARAAAAAAAAAAAAAARARRAAAAAAAARAAAAAAAAAAAAAAAANAAAAAAAAAAAAAAAAAAAAARAARAAAAR
ARRAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAATPCGAFKQOABY KAUIMAQAA
AGdktyyKAABhAABr ZKMFARAWJAEXJAFJZgEAAAAC1mwAAZQBBAYYBYEBAAYBAQAGAQEABGEBAAYB
AQAGAQEABS5ROAW)WGGABL PEQDGAGfA4 AAAAAAAAAARYBAQAAAAAACNQIALSAE 9YWAAAAAAYBAAAA
AAAABGEAAAAAAAAGAQAARAAAAAAYBAAAAAAANBGEAAAAAAAAGAQAAFPYDfA4algQAAAD/GOYEAAAA
/xZWBAAAAAAd1gQAAAD/NNYGAAEKA2WAY f Y DAABMNAEAAOWLAABNCWAAVQSAAGI LAACMAAAAAAAA
ARAARAAAfWAAAAAAAAAAAARAAHBAAAAARAAAANAAAAARAAAAARAARAAAAAAAAARRAAAAAAARAAAA
ARARAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAARAARRAAAAAAARAAAAAAAAARAAAAAAAARARAAAAA
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AAAADQAAE6QOABSkKAAWJAFJZgEAAABnZLCSigAACgAAaZQ9BgAAFiQBFyQBSWYBAAAAApZSAAMO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'A2oAAAAAFWgycIAAthrNRIAQioPTOoCAFFKAgBVCAFeSgIAcGiAgIAAACEVaDJngAWaGs1EgBC
Kg9PSgIAUUoCAF5KAngaICAgAAVFWgycIAAthrNRIAQioPcGiAgIAABhZoazUSAAAaAZoAAAAA
thrNRIAVQngUgABGSIAARlCAEABhZozULRAAAMFWjNQtEAijNQtEAAAYWananAABhZoKle
A«AAAMFWgrQULAEmgrOUIAAAkWangnAA}KgEAIQIQAABjEAAAZBAAAGUQAABmEAAAZxAAAGgQAABp
EAAAahAAAGsQAABsEAAAbRAAAG4QAABvEAAAcBAAAHEQAAByEAAAchAAHQQAAslEAAAdhAAAHcQ
AAB4EAAAeRAAAHoQAAB7EAAAfBAAAH0QAAB+EAAA£XAAAPOAAAAAAAAAAAAAAAD9AAAAAAAAAAAA
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAEAAAAdfXAAAIAQAACBEAAAghAAAIMQAACEEAAAhRAAAIYQ
AACHEAAAiBAAAIkQAACKEAAAixAAAIwQAACNEAAAjhAAAI8QAACQEAAAkRAAAPO
AAD9AAAAAAAAAAAAAAAA/QAAAAAAAAAAAAAAAPOAAAAAAAAAAAAAAAD9AAAAAAAAAAAAAAAA/QAA

EGanZMlCOQAAAQAAABIlAAowAprMnCAAB+w0C8gsOA9IbAIBwaCchkAgH»ch6sanB6b0kuq6blamw3YRe52GPrZZZ69qud73+gz/wAH/wCC9Lc+sH1Y/auVjdSw8t/Teq4U
ijLYwWDafpVXUuLPVZ7n7f0n+Es/Mseh9H+qt2L1V/Wur57uq9SLPSqthaa6mquOMdth9P37v
8Jb7PUquaOSHDvOrh/rdlxin/SBVSAqVQpJJKNkUkkkkp//9HlVJquSSn6qSqukkp+qk18qp

- JKfququSSn6qSqukkpqul8quKfququSSQ6qSqukkp//z/fquEBob3va2hchAzLjAA
OEJJTQQlAAAAAAAQAAAAAAAAAAAAAAAAAAAAADhCSUOD6gAAAAAdsDw/eG1SIHZlanpb249IjEu
MCIgZW5jb2Rpbmc9I1VURL041] 8+CjwhRE9DVF1QRSBwbGL 2dCBOVUJMSUMgIi0vLOFwcGx1IENY
bXB1 dGVyLy9EVEQgUExJUngMS4wLy9FTiIgIthdHA6Ly93d3chXBwaUuY2 9t LORURHMvUHJV
cGVdelMaXNOLTEuMCBdeQino8chpc3dimVyc21vbjOiMS4ij4KPGRpY3Q+Cgk8a2V5PmNV
bSSthBsZS5wcmludC5QYWlem9beFOLlBNSG9anpvbnthFJlczwva2V5PgoJPGRpY3Q+Cng
PtheTSjb20uYXBwachHprnQudGljaZVOLmNyZWFOb3I8L2tleT4KCQk8c3RyaW5anvaSSh
cHBsZSchmludGluZZ1hbanZXI8L3NOleuZz4KCQk8a2V5PvabS5thBsZSchmludCSOaWNr
7XQuaXR1bUFycmESPCOT 7% k+CgkJPGFycmF5PgoJCQk82G1jdb4 KCQkJCTxrZXk+Y29tLmFwcGxl
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éKCTxkaWNO»bmc+CngCTerXk+Y29thchleLnByaW50LanY2tldCSpdGVtQXJyYXkSLZtleT4KCQkJPGFy
'cmESngJCQkJPGRpY3Q+CngCQkJPGtleTSjbZOuYXBwachHprnQuUGFnZUZvcmlthSQTUFk
aan‘dGVkUG'FnZVJlY3Q8L2tleT4KCQkJCkaYXJyYXk+CngCQkJCTxyZWFs PjAuMDwvcmVhbD4K
CQkJCQkJPHJlYWw+MC4wPC9yZWFsPgoJCQkJCQkScthbD43MzQ8L3JlYWw+CngCQkJCTxyZWFs
-PjU3NjwvcthbD4KCQkJCQk8L2chmFSPgoJCQkJCTerXk+Y29thchleLnByaW5OLanYZtl
dC5bellan8L2tleT4KCQkJCQk8c3RyaW5anvaS5thBsZSchmludGluZZlhbanZXI8L3NO
cmluZz4KCQkJCQk8a2V5PvabSSthBsZS5wcmludC50aWNrZXQubW9kRGFOZvaa2V5PgoJCQkJ
CTkaXRleIwMDQtMDgtMDlUMTcGMjI6MDRaPC9kYXRngoJCQkJCTerXk+Y29thchleLnBy
aWSOLanYZtldCSZdGFOZUZsYWc8L2tleT4KCQkJCQk8aWSOZWdlcj4WPC9pbanZ2VyPgoJCQkJ
PC9kaWNOPgoJCQk8L2chmFSPgoJCvaZGljdD4KCQkBaZVSPmNVbSSthBsZSchmludCSQYWdl

2/11/2005



Page 10 of 32

Rm9ybWFOL1BNQWRQAXNOZWRQYXB1c1J1Y3Q8L2t1eT4KCQk82G1jdDAKCQkIPGt1eT5jb20uYXBw
bGUucHIpbnQudGlja2VOLmNyZWFOb3I8L2t1eT4KCQkJPENOcmluZz5jb20uYXBwbGUucHIpbnRp
bmdt YW5hZ2VyPC9zdHIpbmc+CgkJCTxrZXk+Y29tLmFwcGx1LnByaW50LnRpY2t1dC5pdGVEOXJy
YXk8L2t 1eT4KCQkJPGFycmF5PgoJCQkIPGRpY 30+CgkJCQkJIPGt 1eT55b20uYXBwbGUucHIpbnQu
UGFnZUZvcmlhdC5QTUFkanVzdGVKUGFWZXJISZWNOPCOrZ2Xk+CgkJCQk JPGFycmF5PgoJdJCQkJICQk8
cmVhbD4 tMTg8L3J1 YWw+CgkJCQkICTXyZWFsP1i0xODwvcmVhbD4KCQkJCQkIPHI1 YWw+NzcOPCOy
ZWFsPgoJCQkJICQk8cmVhbD410TQ8L3J1YWw+CgkJCOkJIJPCOhcnJTheT4KCQkICQk8a2V5PmNvbS5h
CHBsZS5wemludC50aWNrZXQuY2xpZWS50PCOrzXk+CgkJCQkIJPHNOcmluZz5jb20uYXBwbGUucHIp
bnRpbmdtYW5hz2VyPC9zdHIpbmc+CgkJICQkIPGt1leT5ib20uYXBwbGUucHIpbnQudGlja2viLmly
ZERhdGU8L2t1eT4KCQkJIJCQkBZGFOZT4yMDAOLTA4LTASVDE30]j IyOjAOWIwvZGFOZT4KCQkJICQkS
azv5PmNvbS5hcHBsZS5wemludC50aWNr ZXQue3RhdGVGbGFnPCO9rZXk+CgkJCQkIPGludGVnzXI+
MDwvaW50ZWd1cj4KCQkICTwvZG1ljdD4KCQkIPCIhenThe T4KCQk8L2RpY3Q+CgkJPGt1eT55b20u
YXBwbGUucHIpbnQuUGFWZXJJbmZvL1BNUGFWZXJOYW11PC9rZXk+CgkJPGRpY3Q+CgkJCTXrzXk+
Y29t LmFwcGx1LnByaW50LnRpY2t1dC5jemVhdGOyPC9rZXk+CgkJIJCTxzdHIpbmc+Y2 9t LmFweGx 1
LnByaW50LnBtL1Bvc3RTY3JpcHOBL3NOcmluZz4KCQkIPGt1eT5jb20uYXBwbGUucHIpbnQudGl j
a2vV0Lml0ZW1BcnJheTwva2V5PgodCQk8YXIyYXk+CgkJIJCQkB8ZG1jdD4KCQkICQkB8a2V5PmNvbS5h
cHBsZS5wecmludC5QYXBlckluZm8uUE1QYXBlck5hbWUBL2t1eT4KCQkJICQk8c3RyaWsnPm5hLWxl
dHR1cjwvc3RyaW5nPgoJCQkJICTxrZXk+Y29tLmFwcGx1LnByaW50LnRpY2t1dC5jbGl1lbnQ8L2t1
eT4KCQkJICQk8c3RyaWSnPmNvbS5hcHBsZS5wemludC5wbS50b3N0U2NyaXB0OPC9zdHIpbmec+CgkJd
CQkJPGt1eT5)b20uYXBwbGUucHIpbnQudGlja2VOLmlvZERhdGU8L2t1eT4KCQkJIJCQk8ZGF0ZT4y
MDAzLTA3LTAXVDE30jQ50jM2WiwvZGFOZT4KCQkJCQkB8a2V5PmNvbSS5hcHBsZS5wemludC50aWNr
ZXQuc3RhdGVGbGFnPCOrZXk+CgkJIJCQkIPGLudGVnZXI+MTwvaW502ZWd1lcj4KCQkICTwvZGljdD4K
CQkJPCShcnJheT4KCQk8L2RpY3Q+CgkIJPGt1eT5)b20uYXBwbGUucHIpbnQuUUGEFWZXJJIbmZ vL1BN
VWS5hZGplc3R1ZFBhZ2VSZWNOPCOrZXk+CgkJPGRpY3Q+CakJCTxrZXk+Y29t LmFwcGx1LnByaW50
LnRpY2t1dC5)cmVhdGOyPCOrZXk+CgkJCTxzdHIpbmc+Y29tImFwcGx1LnByaW50LnBtL1Bvc3RT
Y3JpcHO8L3NOcmluZz4KCQkJIPGt1leT5jb20uYXBwbGUucHIpbnQudGlja2v0Lml0ZW1BcnJdheTwy
az2V5PgoJCQkB8YXJyYXk+CgkJIJCQkBZG1jdDAKCQkICQkB8a2V5PmNvbS5hcHBs ZS5wemludCS5QYXB1
ckluZm8uUE1VbmFkanVzdGVkUGFnZVJ1Y3Q8L2t1eT4KCQkJIJCQk8YXIyYXk+CgkIJCQkICTxyZWFs
PjAuMDwvcmVhbD4KCQkJIJCQkJIJPHI1 YWw+MC4AwWPCOyZWFsPgoJCQkJICQk8cmVhbD4 3MzQ8L3J1 YWw+
CgkJCQkICTXyZWFsPjU3NjwvcmVhbD4KCQkJCQkBL2FycmF5PgoJCQkICTXrZXk+Y29t LmFweGx1l
LnByaW50LnRpY2t1dC5jbGl1lbnQ8L2t1eT4KCQkICQk8c3RyaWsnPmNvbS5hcHBsZS5wemludGlu
221hbmFnZXI8L3N0OcmluZz4KCQkJICQk8a2V5PmNvbS5hcHBsZS5wemludC50aWNrZXQubWokRGEO
ZTwva2V5PgoJCQkICTxkYXR1PjIwMDQtMDgtMD1UMTc6MjI6MDRaPCIKYXR1PgoJCQkICTRrZXk+
Y29t LmFwcGx1LnByaW50LnRpY2t1dC5zdGF0ZUZsYWeB8L2t1eT4KCQkICQk8aW502Wdlcj 4wPC9p
bnR1Z2VyPgoJCQkJIPCIkaWNOPgoJCQk8L2FycmF5PgoJCTwvZGljdD4KCQk8a2V5PmNvbS5hcHBs
2S5wenludC5QYXBlckluZm8uUE1VbmFkanVzdGVkUGFwWZXJISZWNOPCOrZXk+CgkJPGRpY30Q+CgkJ
CTxrZXk+Y29tLmFwcGx1LnByaW50LnRpY2t1dC5jcmVhdG9yPCOrZXk+CgkJIJCTxzdHIpbmc+Y29t
LmFwcGx1LnByaWS0LnBtL1Bve3RTY3JpcHQ8L3NOcmluZz4KCQkJIJPGt1eT57b20uYXBwbGUucHIp
bnQudGlja2vV0Lml0ZW1lBcnJheTwva2V5PgoJCQk8YXIyYXk+CgkJCQkB8ZG1jdD4KCQkICQk8a2V5
PmNvbSS5hcHBsZ255wemludC5QYXBlckluZm8uUEl1VbmFkanVzdGVkUGFWZXISZWNOPC9rZXk+CgkJ
CQkJPGFycmF5PgoJCQkJICQk8cmVhbD4tMTg8L3J1YWw+CgkIJCQkJICTxyZWFsPi0x0ODwvemVhbD4K
CQkJCQkJPHI1YWW+NzcOPCO9yZWFsPgoJCQkJICQk8cmVhbD410TQ8L3J1 YWw+CgkJCQkJIPCOhenJdh
eT4KCQkJCQk8a2V5PmNvbS5hecHBsZS5wemludC50aWNr ZXQuY2xpZW50PC9r ZXk+CgkJCQkJPHNO
cmluzz5jb20uYXBwbGUucHIpbnRpbmdt YW5hZ2VyPC9zdHIpbme+CgkJCQkIPGt 1leT55b20uYXBw
bGUucHIpbnQudGlja2v0lmlvZERhdGU8L2t1eT4KCQkJICQk8ZGF0ZT4yMDAOLTAALTASVDE3OI Iy
OjAOWIwvZGFOZT4KCQkJICQk8a2V5PmNvbS5hcHBsZ2S5weml udC50aWNr ZXQuec 3RhdGVGbGFnPCOr
ZXk+CgkJCQkIPGLludGVnZXI+MDwvaW50ZWd1lcj4KCQkJCTwvZGljdD4KCQkIPCOhenJheT4KCQk8
L2RpY3Q+CgkJPGt1eT5jb20uYXBwbGUucHIpbnQuUUGFWZXJJbmZvLnBwZC5QTVBhcGVyTmFt ZTwy
a2v5PgoJCTxkaWNOPgoJCQk8a2V5PmNvbS5hecHBsZS5wemludC50aWNr ZXQuY3J1YXRvejwva2vs
PgoJCQk8c3RyaWsnPmNvbS5hcHBsZS5wemludCowbS5Qb3N0U2NyaXBOPC9zdHIpbmc+CgkJCTxY
ZXk+Y29tLmFwcGx1LnByaWS0LnRpY2t1dC5pdGVtOXIyYXk8L2t1eTAKCQkIJPGFycmF5PgoJCQkJ
PGRpY3QthkJCQkJPGﬁleT5jb20uYXBwachHprnQuUGEwZXJmeZVLanZC5QTVthGVmiFt
Zvaa2V5PgoJCQkJCTxdeprmc+VVMgTGVOdGVyPC92dHprmc+CngCQkJPtheT5jb20uYXBw
bGUucHJIpbnQudGlja2VOLmNsaWVudDwva2V5PgoJCQkJICTx zdHIpbmc+Y2 9t LmFwcGx1LnByaW50
LnBtL1Bvc3RTY3JpcHQ8L3NOcmluZz4KCQkJICQk8a2V5PmNvbS5hcHBsZS5wemludC50aWNr ZXQu
bWIkRGFO0ZTwva2V5PgoJCQkICTxkYXR1Pj IwMDMtMDCctMDFUMTc6NDk6Mz ZaPC9kYXR1PgoJCQkJ
CTXrZXk+Y29tLmFwcGx1LnByaW50LnRpY2t1dC52dGF0ZUZsYWc8L2t1eT4KCQkICQk8aW50ZWdl
€j4xPC9pbnR1Z2VyPgoJdCQkJIPCIkaWNOPgoJCQk8L2FycmF5PgoJCTwvZG1ljdD4KCQk8a2V5PmNy
bS5hcHBsZS5wemludC50aWNr ZXQuQVBJIVmVyc2lvbjwva2V5PgoJCTx zdHIpbme+MDAUMjAS L3N0
cmluZz4KCQk8a2V5PmNvbS5hcHBSZSS5wemludC50aWNr ZXQucHIpdmF0Z2UxvY2s8L2t 1eT4KCQOk8
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ZmFsc2UvPgoJCTxrZXk+Y29tLmFwcGx1LnByaW50LnRpY2t1dC50eXBLPCOrZXk+CgkJIJPHNOCcml u
Z2253)b20uYXBwbGUucHIpbnQuUGFWZXJJbmZvVGlja2VOPC3zdHIpbnc+Cgk8L2RpY3Q+Cgk8a2vs
PmNvbS5hcHBsZS5wemludC50aWNr ZXQuQVBIVmVyc2lvbjwva2V5PgoJPHNOcmluZ z4wMC4 yMDwv
c3RyaW5snPgoJPGt1leT5jb20uYXBwbGUucHIpbnQudGlja2v0LnByaXZhdGVMb2NrPC9rZXk+Cgk8
ZmFsc2UvPgoJdPGt1leT5jb20uYXBwbGUucHIpbnQudGlja2v0LnR5¢cGU8L2t1eT4KCTxzdHIpbme+
Y29tLmFwcGx1LinByaW50L1BhZ2VGb3Jt YXRUaWNrZXQ8L3N0cmluZz4KPCO9kaWNOPgo8L3BsaXNO
Pgod4Qk1NA+kAAAAARHGAAWARAREGASAAARAAC3gJIA/+7/7gMGALIDZWUOA/WARGAAAEQASARARAAC
2AToAAEARABKAAAAAQADAWMAAAABYE /8AAQABAAAAAAAARARAAAAARaAGAGQGQAAARAARGAARAARAA
AAAARAARARAANAAARAAAAAARARALQKINA+OARAAAABAAR//2AAEARQBH/ /YAAQABOEJITQOMAAAR
AAAOAAAAAAAAAAAAAD+AAAR4QkINBAOAAAAAARQAAAReOEJITQQZAAAARAAAEARAAHIhCSUODSWAA
AAAACQAARAARAAAARQA4QkINBAOAAAAAAAEAADNCSUONEAARAAAACGABAARAARARAREAQkINA/UA
ARAAAFQAL2 ZMAAEADGZMAAYAAARAAAARAL2 ZMAAREACZMaAAYAAAAAAREAMGAAAAEAWGAARAYARRAAR
AAEANQAARAEALQAAAAYAAAAAARAEAQKINA/gQARRRRRHARAPR/////////////////7////////////8D
6ARRAAD///// /111717717777 /77777/7//7/7/B+gRRARR////////////7777/7/7777777/7/77/wPo
AARARP///////117177777//7/7/////77//8D6RAROEIITQOARAAARAACAAT4Qk1INBAIAAAAARAYA
AAABAAE4QkINBAgAAAAAABAAAAABAAACQARAAKAAAAAACEJITQQeARARRAAEARAAADhCSUOEGGAA
ARADSWAAAAYAAAAAAARAAANAAADOAAADIAAAACWBPAFIAYQOBKAGKkADWAGAEWADWBNAGS8AARABARRAA
ARAADNAARARAAAAARAAANANEAAAAAAAAAAAAARMgARAAAGAARARAARAANAARAAAAARRAAAEARAAAARRA
AAAAAAAAARARAARAEARAAAEAAAAAAABUCWX SAAAAAGAAARZib3VUZHNPYMpjAAAARAQAAARRRAAFT
dDEAAAAEAAAAAFRvcCBsb2 SnARAARARRAABMZWZObGOuZWwAARAAARRARAQNRVDWR VOMCAAAAGARAAA
AFJnaHRsb25nAAARYAAAAAZ zbGLlj ZXNWbExzAAAAAU91 amMAARABARARAAAFC2xpY2UAARASAARA
B3NsaWN1SURsb25nARAAAAAAAAANCmMI1cE1EbGOuZwARAAAAAAAGD3JpZ21uZWS51bQAARRXFU2XD
Y2VPcmlnaW4ARAANYXVObO0d1lbmVyYXR1ZAARAABUeXBl1ZWS1bQAAAAPFUZxpY2VUeXBlAAARAELL
ZyAAAAAGYmI1bmRzT2JgYWAAAAEAAARAARBSY3QxAAAABAAAAABUL3AgbGIUZWAAARRARAAATGVM
dGxvbmcAAAAARAARARJOb21sb2 5nAAAROGAAAABSZ2h0bGOuZwAARAMgAAAADAXIJSVEVYVAARAREA
ARAAAABUdWxSVEVYVAAAAAEAAAAAAABNC2d1VEVYVARAAAREAAAAARAAZhDHRUYWAURVhUAARAAQAR
AAAADMNIDbGXUZXhOSXNIVEIMYmOvbAEAAARIY2VsbFR1eHRURVhUAAAARQAAAARAACWhVCnpBbGln
bmVudWOAAAAPRVNsaWN1SGO9yekFsaWduRAAAAB2R1 ZnF1bHQAAAAJAMVyYdEFsaWduZW51bQAAAASFE
U2xpY2VWZXJOQWxpZ24 AAAAHZGVMYXVsdAARAAALI ZONVvDGOyVHIWZWVUdWOAAAARRVNsaWN1QkdD
b2xvclR5cGUAAAAATMIVZQAARAAL Ob3BPAXR2ZXRsb2 5SnAARARAARAAADPSZWZ0T3VOCc2VObGOuZwAA
ARAAAAAMYmMO0AGOtT3V0c2VObGIuZwARAAAAAARAL.cmlnaHRPAXRZZXRsb25nAAAARARA4Qk1NBBEA
ARAARAAEBADhCSUOEFAAARARAABAAAAAMAQkINBAWAAAAAB/S8ARAABARAAGARAACUAAAGAAAA3GARAA
B+MAGAAB/97j/4ARQSkZIJRGABAGEASABIAAD/ TQAMOWRVYmMVIQO0AAV /uAASBZG91i ZQBkgAAAARH /
2WCERAWICAgICAWICQWRCWOLERUPDAWPFRGTEXUTEXxgRDAWMDAWMEQWMDAWMDAWMDAWMDAWMDAWM
DAWMDAWMDAWMDAwWBDQOsSLDQ4NEA4OEBQODg4 UFA40Dg4 UEQWMDAWMEREMDAWMDAWRDAWMDAWMDAWM
DAWMDAWMDAWMDAWMDAWMDAWMDP /AABEIACUAGAMBIgACEQEDEQH/3QAEAA] /XxAE/AARABBQEBAQEB
AQAAAAAAARADAAECBAUGBwWgJCgsBAAEFAQEBAQEBAAARAAAAAAEARGMEBQYHCAKKCXARAQQOBAWIE
AqQUHBggFAWwzAQACEQMEIRIXBUFRYRMicYEYBhSRObFCIyQVUsFiMzRygt FDByWSU/Dh8WNzNRai
SOMmRJINUZEXCo3Q2F9JV4mXys4TD0O3Xj80Yn1KSFtJXE1OTOpbXFleX1VmZ2hpamt sbW5vY3R1dn
ddeXp7fH1+f3EQACAGECBAQDBAUGBWCGBTUBAAIRAYEXEgRBUWFXx IThMFMOGRFKGXQ1i PBUt HWMyR1
4XKCKkkNTFWNzNPE1BhaisoMBJjXCOkKkSTVKMXZEVVNNR14vKzhMPTdePzRpSkhbSVXNTkOKW1 xdX1
9VZmdoaWprbGlub2JzdHV2d3h5ent 8£f/2gAMAWERAAhEDEQA/APVUkkL7V]jfafsngs+07PVIOGRVEA
TnZ6uz6Xp7/ZuSUlSXIVAF6F1D614 /WOndYbdkVB1l11FVoue/aXM3eq2132fH/T10PoSPOVS/Rrf
yOgfZ+tYfTHs3NzgbrK3tmWuxzVvFmm307GZH0/zLGf4T1v0YiSb0gvG2TLCMOGpE2L1ceDgl+66
CSw/rd9¥bfg906nLgoZkOuvbRte8sDdzLbPU1jLX0O/mvoLLP12z6303Jx6/rH0b7BjZNgrGVXc2lr
S72)ftG22/z1n6bl£Q9Weug70bESQIFhhM4g0XsEkkklcpJUet 59vTukZmfSxttuNS+1jHEhpLBu
9233bV106914/Vip/VclpzepZ+X6Jux6neilrbP5x7PVNrtrfbX/AMF6n2i39DVYiIki/GKkWLrwt
6NJJIBKk1x+XInreH1dXFWWMt+FkY2PiYb6mN3nMf j3Q6yvZ2Y+jHtupg2+n+j/S3epZ+kW39X0s
Hg+DZkOG17bngNjb+isDczp50rve/puvh2W/8N6icYkClokCadVIJINXP//Q9TedtY5waXFoJ2t5
MfmtXI/Ur6xdAt6P9tyOoUMENmPNvUzfY2uzlj7£T2Wu/09FezHxNn6P0a/SL6g7BYPX/qi0bJdw8
zNZ0vGu6kKbn02eixz3XGtwrLpb+nfv+h6uSEEAG7+ihEyl1EAgWa9W2rz/SsvpvTOs9Uyelhvi+g
.. OriKMHplf6KisusdV906g6MWhl8U/aLP3J/gshdL0T02ZRk39W6xZXkdXymismoHOgKWnezDxPU/
S+nv/S3P£f/P2/wWDFrE+pF/UaukU9PwunPrdXXdblZWW12PWch5cceqglobzZke72ZNmxnpVM/036F
dhQb/Qr0QGi/a31RWSWB8 fpPTc8Nc5m76G5qZAx4 £SKBZUZjP3T7kxOUESKO0j6I+15H/Gls/YWT
vnb9tZM£8VkrOzjlbqg/11lwfg99a7cfGqYRIU14jHMrJcNwbUL7X+rXvrGVS/e2r /AAtXp+pkYd66
j62/Vx/1j6dVhMyRiGq9t /qGv1Z2tsr2bPVo/wBL9Len+tHlar+sGJUx15ws3Fs FulmMbudWQRu0
3Vu2ulss9ttf6xTj3/4FTRMAAPPX91gGBMpHoeHT 96t 7cX64fsTqXWefpjuk29d6rRU532eq30K6
q37X78jI9StrH+xnp/8AG/8ADY/qZv1c61ndG6X9ZsZjbKROpjLcTEVCLTj2XC3vomxv6Qyp]bar
v0X6Kz+c/nLbFv5f1T6m7qQ6x07gqwwOp20NpzrRji2u0tDG+rXj23£fg+70mez1Lv5uv/AIbl36R9
TDgZPUvtOac/D6tRE6WZVbXtse8+obbXZNNjPa/7T1fo66a9ngl/pPOCI1Hhg7208equGXFe2+07d
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HEnm/VLpbfgbZ9Ysk25XWLsX7cMx 93 94c3gtZS5u707GbP0d/gs/S/pP5v9D6ENX6040I7/FS0XPcy
CcplNWOx+50CuxjrLG+nu9P3Ppr9+3et+v6idYpwrul 0fWCxvSrd+3Ffjsc6HGFTtvORr/Sf/ANgK
8fTN6/6T+29SxW+qfUyzgR1Wwvg+MOVOwzX0SadweK2vr/mPXZ6e7f8A6Z6PGLFyv1X/AIKDjJBq
Nemv8Jp/Wap3WvrhgfVzLsczpX2Y5eRQxx267t1kVWlp99bfs7P/AAL/AANPWUhxcCn6sfXnB6bO
kugbblamw3YRe5zGPrz2z69bXud73+gz/wAH/WwCCOLc+sH1Y/auvjdSw8t/TeqdUijLYwWDafpVX
UuLPVZ7n7f0n+Es/Mseh9H+qt2L1V/Wur57ug9SLPSqtNbaa6mfu00MdZt f9P37v8JIb7PUuvfals
HDvOrh/rdlxib2/SBv8AqvQpJJKNkUkkkkp//9H1VIfKqSSn6qSXygkkp+gkl8qpIKfqpJfKgSSn
6qSXygkkp+qkl8qpIKfqpIfKqSSn6qSXyqgkkp//ZADhCSUOEIQAAAAAAVOAAAAEBAAAADWBBAGOA
bwBiAGUAIABQAGGAbWBOAGBACWBOAGBACAARABMAQQBKAGBAYgBl1ACAAUABOAGSAJABVAHMAAABY
AHAATAA3AC4AMAAAAAEAOEJJITQ+gARAAAAKGUERGRKEXTbwAAQAAAARAOGAAADYARAAAAAAAAAAR
RmxhdGVEZWNvZGUApaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlipaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlAAAAAQARADYAAAA6AAAACAAAAAAAAARAAAAARAAAAAAAA
ARAAAARAAANAARAAAAAAR/////WARRAABVgA2AAARARAARARARAAAGARARAAARARAARNNANADYARRRG
AAD/nAADTYBNUGljdHVyZSAzLnBkZhTgATF+bAExfky//+hwAAAAAAKYSeS//+fwv//o8AARARBD
MAAAgGAAAAEMWAACAAADYOEJJITQQGAAAAAAAHARAGARRABAQD/4RJTIaHROcDovL25zLmFkb2J1LmNv
bS94YXAVMS4WLWABP3hwYWNxr 2ZXQ0gYmVnaW4 9J++7vycgaWQSJ1c1TTBNCEN1aGlIenJ1U3pOVGN6
a2M52Cc/Pgo8P2Fkb2J1LXhhcClmaWxr0ZXJzIGVzYz0iQlIiPz4KPHg6eGFwbWVOYSB4bWxuczp4
PSdhZG9iZTpuczpt ZXRhLycgeDp4 YXB0azO0nWE1QIHRvb2xraXQgMi44LjItMzMsIGZyYW11d29y
ayAxLjUnPgo8cmRmOlJERiIB4bWxuczpyZGY3J2h0dHA6LY 33d3cudzMub3JnLzESOTkvMDIvMI It
cmRmLXNS5bnRheClucyMnIHhtbG52z0mlYPSdodHRWO18vbnMuYWRvYmUuY29tL21YLzEuMC8nPgoK
IDxyZGY6RGVzY3JIpcHRpb24gYWIvdX09JI3V1aWQ6NDg0ZDdi ZGYt ZWI4MCOXMWQ4LTg1lZGI tZDM3
Mz11NGY2M]jAyJwogIHhtbG5zOnhhcEINPSdodHRWO1i8vbnMuYWRVYmUuY29tL3hhcC8xLjAVbWOV
Jz4KICAB8eGFWTUO6RGIjdW11bnRIRDShZG91i ZTpkb2NpZDpwaG90b3Nob3A6NDg0ZDdi ZGELZWI4
MCOxMWQ4LTglZGItZDM3Mz11NGY2MjAyPC94YXBNTTpEL2N1bWVudE1EPgogPCOyZGY 6RGVZY3Jp
CHRpb24+Cgo8L3Jk2jpSREY+CjwveDp4 YXBt ZXRhPgogICAGICAGICAGICAGQICAGICAGICAGICAG
ICAQICAQICAgICAgGICAGICAGICAgICAgICAgICAGICAGICAGICAGICAGICAGICAgICAGICAGICAg
ICAQICAQICAgICAgICAGICAgCiAgICAgICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGICAg
ICAQICAQICAgICAgICAQICAgGICAQICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAg
ICAQICAKICAgICAgICAQICAgGICAgICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAg
ICAQICAQICAgICAgICAGICAGICAgICAgGICAgICAGICAGICAGICAGICAGICAGICAGIACGICAGICAY
ICAQICAQICAgICAgGICAGICAGICAQICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAY
ICAGICAQICAgICAgICAQICAgGICAGICAGICAGICAGICAGICAGCiAgICAgICAGICAGICAGICAGICAG
ICAQICAQICAGICAgGICAGICAGICAgICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICA]
ICAQICAQICAGICAgGICAGICAGICAgICAKICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAY
ICAgICAQICAgICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAG
ICAgICAQICAgIA0gICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAG
ICAgICAQICAgICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGCiAG
ICAQICAQICAgICAgGICAGICAgICAgICAgICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGICAY
ICAgICAQICAgICAgICAgICAGICAGICAGICAGICAGICAGQICAGICAGICAKICAGICAGICAGICAGICAG
ICAgICAQICAgICAGICAGICAGICAgICAGICAGICAGICAGICAgQICAQICAGICAGICAGICAGICAGICAG
ICAgICAgICAgICAgICAgICAGICAGICAgICAgIA0GICAGICAGICAGICAGICAGICAGICAGICAGICAY
ICAQICAQICAgICAgGICAGICAgICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAY
ICAgICAQICAgICAgICAGCiAgICAgICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAY
ICAgICAQICAgICAGICAGICAGICAgICAGICAgICAGICAGICAGICAQICAGICAGICAGICAGICAGICAG
. ICAKICAQICAgICAgICAGICAGICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAY
"ICAgICAgICAgICAgICAgICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGIA0gICAGICAGICAg
ICAgICAGICAGICAgGICAGICAgICAGICAgICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAG
ICAGICAgICAgICAgICAgICAQICAgICAGICAgGICAGICAGCiAgQICAGICAGICAGICAGICAGICAGICAG
ICAgICAGICAgICAGICAGICAGICAQICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAGICAY
ICAGICAGICAgICAgICAGICAGICAKICAGICAGICAGICAGICAGICAGQICAGICAGICAGICAGICAGICAY
ICAgGICAQICAgICAgICAgICAgICAQICAGICAGICAGICAGICAGQICAGICAGICAGICAGICAGICAGICAG
ICAQICAQIAOGICAgICAQICAgGICAGICAGQICAQICAgGICAGICAGICAgGICAGICAgGICAGICAgGICAGICAg
ICAQICAQICAGICAgGICAGICAgICAGICAgICAgICAGICAGICAGICAGICAGICAGICAGICAGCiIAGICAY
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ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAKICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgIAogICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
TCAgICAgICAgICAgICAGICAGI CAGICAGICAgICAGICAgICAGICAGICAGICAY 1CAgICAgICAgICAg
ICAgICAgICAgICAgCiAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg

ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgI
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgI

CAGICAGICAgICAGICAK
CAgICAgICAgICAGICAgG

ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgIAogICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgCiAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgiCAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAKICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
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ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAKICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgIAogICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg

ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgI

CAgICAgICAgICRgICAgG

ICAgICAgICAgCiAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAKICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgIAogICAgICAgICAgICAgICAg

ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgI

CAgICAGICAgICAg

ICAgICAgICAgICAgICAgICAgICAgICAgICAgCiAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAKICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg

IAogICAGICAGICAGICAQICAGICAGICAGICAGICAGL CAGICAGICAGICAgICAGICAGICAGICAGICAg

ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgCiAgICAgICAgICAg

ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAKICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg

ICAgICAgICAgICAgICAgICAgIAogICAgICAgICAgICAgICAgICAgICAgI
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgI

CAgICAgICAgICRgICAg
CRgICAGICAQICAgICAg

ICAgICAgCiAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAqICAgICAgICAgICAgICAgICAKICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg

ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgIAogI CAgICAgICAQICAgQ

ICAgICAg

ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAgCiAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg
ICAgICAgICAgICAgICAgICAgICAgICAKPD94cGFj 22V0IGVuzZDOndyc/Pv/uRASBZGI1ZQBKQARA
AAH/2wCEAAEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQECAgICAgIC
AgICAgMDAwMDAwMDAWMBAQEBAQEBAQEBAQICAQICAwMDAwMDAwMDAWMDAWMDAWMDAWMDAWMDAWMD
AwMDAwMDAwMDAwMDAwMDAwMDAwMDA//AABEIADoAyAMBEQACEQEDEQH/3QAEABn/XAGiAAAABgID
AQAAAAAAAAAAAAAHCAYFBAkDCgIBAASBAAAGAWEBAQAAAAAAAAAAAAYFBAMHAggBCQAKCXAAAgED
: BAEDAWIDAWMCBgllAQIDBBEFEgYthMiAAngEEyIXUJUUIWYSQZFlethikSVDowaJjRyChnB
OTUn4VM2vaSokRUc0VGNOdjKFVWquythi8mSDdJOEZaOzw9PjKThm83UqOTpISUpYWVpnaqu
'dnd4quFhoeIquUlZaXmeapKmeGipqu1tre4ubrExchyMnKlNXWl9jZ2uTlSufo6er09fb3
. +Pn6EQACAQMCBAQDBQQEBAYGBWOBAgMRBQESBTEGACITQVEHMmEUCQthSORFVKhYhYZCbEkwdFD
chX4YIOJZJTGGNE8aKijUZVDZFZCcKc4OTRnTCOdLyVWVleeEhaOszPj8ykalKSOxNTk9JWl
thVSonRldmOHaqua2xtbm9md3h5ent8fX5/dIWGh4iJioquY6Pg5$leerqunJ2en5KjpK
me61pqqusra6vr/2gAMAwEAAhEDEQA/AN/T37rBvauvde9+691737r3vauvde9+691737r3Xv
fuvde9+691737r3vauvde9+691737r3vauvde9+691737r3vauvde9+691737r3vauvde9+6
91737r3vauvde9+691737r3X//Q39Pfuvde9+691737r3VY/wA//wCaVOxBAafEQszdvthcuR

anX7c2BRwhduUleAanBDuPLfbeXNTthlPRzVSVkBZEiRshDe4/5y9x

dm5MMaXkMsOp+IRiug

EVBthFfIElIzSnWstn93Lmz3se6fa90s9usEBOy3LH9V1+IRRJWva4nVCintLA46FT4CfPPq3
+YN05ke3058LuLah2/u3JbKBZs/dSOzZrbmeanhysFPUVanbEV6ZDBZajrEelllRUquESI6qa
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cnc37bzptR3XbUAIxIUKt xBH2YYyKHHr 69Bv3g9mOY/Y/mgDl jmG7gufHt knhnhrdcsbFkJCtR1Ky
I6EO0JK1AQkEnk9izqHuve/de697917r3v3Xuve/de697917r3v3Xuve/de697917r3v3iXuve/de
697917r3v3Xuve/de697917r3v3Xuve/de697917r3v3Xuve/de6/9Hf09+691737r3TDj91bZy+
Y¥z03sVuDC5P07c+0/vDh8f1KKt yeBavWV6FM1Q0081Ti5K1IXaFzZ1jMgqoxW4U2¢caKVESR42EbcCQ
ODT)jQ+dP10ylxBJJLDEMrSpTURQSteGoDIr5V4 9EP+Z2+2z/gV8ieu+wukPkL2hOrt 6oyU3FVigeXs
rZel9+YLcW3Y1XC5SsjOcoMvLksGI1WKCsWSPQoRkK+n2A0a7fkvEiLK/2jedzs45X+LIWNZVdcKS
NQJK8AGBH1TqgevafdPenkTfdj5v5H5c3eeKMMI6WEtxNDSRS/2iKEfDZAk1lalkINTGDAS6X /wP+Kvx
94+JInQuJd2d8cWiJbI3nXy9izbvnyEmUqt 7Vm4 gq0iSi3DJVmaWmaBsBROAPBYuEhaCBGALMzMv5M5b
2blnZY¥rTZGL2sp8QuTUUWAABOHaFFFAGK8SSST3n%ved/cznS63TnwCPd7RBaiALoFusTNgjAoDX
xGdmlVbUxFaAAMXbPyTyvUXzg+LnRNAmKHKbY+Ve301lcLitsyObDMbZ3b1lRtiTfyTmx1bTQx02Cy
uBpg2jyCVbyMKr7L7cIDPgkq02xbzY90v1Sklo0Z2LeTLI2ihHgDQinlWvl11j3£f7y238zbJtbSao’7
9ZAFp8DRIXLA+jDBBJzSnn0ez2Q9CjrU4+a/8xT+Y/1/5gHZEfxN+Lu/6elFJvXBbd662njuveosp
mK+Wv2Lgs9PjXz0/tt ZOGXyVVZPKHMIRhYKHOGKZc2Plvlp+XrXd91ltyaoS7F5ABRiIKORh8uUOF51
5v5xj5svdh207ApIgxoI4iTVFalZFPmScnpB7s/mF/zsvhvU4jdnyg2TInNkVOYpgKWXsDgqjYVEt
StlniWb+CR716a0dvUeMytVSxyNTCWgeQyK58cqxvGH4eXeR96DWTVPpnC17JHLD56ZCSR64/MV6E
S3HN3uVy60dxvdtgtiwH6kSBT/R1whQCRwqfyNCOtmv4gfJ7aHzD+P2x0+tm0FXhKPddPXUuY23k
Jogqmu2xujBl0+J3Bgp6gFI46yGlyFKz01QEiNTRyQzGOMyGNYw3na5tm3G42+dgzIRRhwZSKg/LH
EeRgKnj1NXL292/MO02u626FVkBBUSKspoyl86EYOKgg0FadGY91£fR11737r3XvEiuvdEh/mQ9rdg
dIfCP5Adp9Wbim2nv7ae2MNUbd3FTOOLyU+LnyW8dt4WrngpM1Q5LGVM+NyU0at JC5jLhOKyKrA9
5atLe+3zbrS7jl27uaipFaKx8iDxA8+gzzjf3e2¢cs7tfWM3h3caDS1AaVAQcEECCfLHEZ6LF/JO7
m7V74+Hua393Hv7c3Y282+7t9Y1s/unJTZGtixtHgdl yUmMow90aDG0st TK8APAkcKPI7BQWYkO5
4srSw3lLeytlihECmiiggS2fmfmcOEntruN/uvL013uN281lwblxqY1NAQUASAKNAXNph+CXcEf8zT
fPy9+Qulv1£1vX7Z26DwVLUSTZVEXbDoNr 7exGapd0Yul2pi+ud50ulogvsvD5XbctXNU1E1TKNDR
KSmp2tTyOb9ZcrwbPt0203IbcGK6gHLE] SdRda 9hDUAAA+W8Q1lytuPOt1zBudvvimU2pQ2glhAggh
gFEbgAyArUkktwdjgbmfYKékbr3v3Xuk9u7auC33tPc+yNOUklftneW3sltXcVDTS5DIYmetwiWdch
U43LO0kGVw1Xj8vjJqnH1kiLUUK8 FTCWDxSI4Vg5DLJIbzRTxGkGMGBoDQg1GDUHI4EEHz62ullrqC
e2nWsMiFWFSKqwIIQCCMHiCCPIgOUGEGEgXp/oTEf/wDM270w+B3G+Y+Fub0wg3po5XsrtPcOP2nt
3H9AZbNSXFS4XMbyyeM3NHVPXVQOD5Snr 6iMyAXOrRxFIB3S8vNwt +VIB5FOXyI JKIGCxMoANQoKS
B8JAYfPqKt1sNv2q751350J/E215DDWSVgqiAsRpLkNWp+IMETgOis fEV5fd+P2r/Lh6yTMXAFP]
PjrvGleW71lrszuWtP99%y/MPYXZTEGCTJIiaGrOVg2zlrtuCalaQudJZABMDP+wa7vs23/Scy3Vrp
1XKeJGRo7Vt3Tx6cKanYl /wYyRbBzBupvuTrK91hLOQQzEse9rt JPpgB8abY1BHz8842u/cS9Tx17
37r3Xviuvde9+691/9L£09+691X1/MH+XGV+NOzesdj9e09HXd6/Jjs0k6£61ijyEkUeOwFXWxxPu
fsDIid4oaml2RigpJ44LkzVkOC1JELOoRDy7tC7nPcz3BIsLaPxJKcSB8KD/TEUr5CvDoI83cwysl
tZWtoAdOvZRFDXgpNNUh9QgINPMkYIQOj IfH30nAACTFpdulUVVPuLAmS0ZP £/ YGWCTb1 33ueXXJW
5jM12hHeJZppBTU6hKeliOmONLt ct 3HcINWuDKWCwjCIPhREIAf4TxPn0c7PLUO02iwgxedbMkh+
KRvMk/4BwA4DrTK/nMEfGHAbu/mXRIfB8AXr623hufee/6bbuSubqPbt DuvdFJIDVLEGUgr 5Mxkg2Rs
nTYCirMXVeWUa4KOnuQqoBYYW+6vLON/7gLabFYvJIdtoecKGOXoS3nSoNTQ4+XXaX7qPuHe7V935
t75+3+1t9ps21hsWlaGImC3QqEVeO0yMHFBhnbiSet t PuT5E/G/8Aly/G/bDdl7sw+1trdZbA29s/
Ze00Kx29z71g2pggXA4XEbawQeozeUacOEULTLFKSRCNMWE27zM5Y5auriHb9m2uAmKGJII650gqK
FgWPyFcmp+3rjVz9z3ajcd+5s5hvB9Z2e3U1lwwgNbyTSNI21RxqzUWKD5Dqv/AP14dWd4 fLDSFZ3+
aH8qduVeyl6/21fsP4idMZFPFL1919nqlJc3v7ILUUSkr6DdW48fRrRxa2Ty01TUOObI 1KyDPmK7s
dp250VtgqlDOcNcSD8bj goPAGDn7QPnlGEKFjuW/bs/PG+wmImMpawn/Q420XI 4hmGM8QTimng9f2
A+pR60m/kh29szoT+epuzulsOoxr6XZWw04 9pZ2cVR16CTKZCHHr 1Rt 21Z6XHwsstVIJalfSpva/u
CNts5tw5SDhsrYAzyQsBUOFfEPn1jVvO4W21le6E+43ZItorhGaggaeEowPPo0X80L+b/8eflF8adx
fGv4 /wC3d+7qzfZWc2YMtuTcW2YsBjMLIts7swu7oIMHSYyVIXnMpuHKZ £BOSTIIxSxQrTyykSsxVG
"KuVuTtx2rc4 9z3CWNEiVgKrVILKVzgAAAkB8eIGOjznf3C2jEN1Im2baYZ22IZ2mSrMukAK4 ftFSxY1Q
OAFCc+XVwf8AKA+0OG+£)J8INkbT7Lx9Xgt 8b03DuPtDObYr4 /DX TWXdAP2FLhsJkIWSOamyibewlJ
PVwSASOtVUSQP60z7BvOO5SW+6b5PNasGgRVQOMODaalI+VSQD5gA+£fUhe3uz3Wy8s20F6hW61dpWU
8V1UAU+hOgEg5BJH11WS3p/LZ/mCZze+/d8br /mbx7Fw2U3pu+bgqzE7j 7Tk 7TWwFJHtL+N1k21aGs+
3gqsHhtuZJMM9J95T42nrogeZm0yTWDUJrDmbl 5T LeCHL fXxHCL4hWOM91BqI 4 1hWt CxFR5DoHbpyb
zbLc3V1Pzr4UbSP4QaaVRo1HSD1QppSoUMAEMIRP5S3zc+ TmN+Wu9vgl8gOxKrtigp6DdMey 932X
CMO9erbqZLSplaqHH79Blr937R3Xs6;ga#CorJSSVaqkogere+btjZﬁtogB/arYlengaQVb
GU4KytQEADi fQdV5B5m3tN/ueVt 9vDcMA2hy2shkFTR+LoyAsCSTgep6XP8ANa /mEfIGDv7av8v/
AOF9XkcL2vuOo2tjt77wwE1PButc9veCkyG29kbYysxKbUhhwdfT5LKZYGKeKGojCS08cVQOrHKX
Lu3Hb5eYd7Aa0XUVU/DRcMzD8WQVVeFRWIIop575t 3YbtByny2xW/ cqHdfi1PQqin8PaQzNggEUI
ANSL/LP+Xh/Md6B+K{fZXa3aHzOr+y9nth8Q/dPV1V2j2xuShyGMrt z4mGiamO7oZsNuuvx2fgbaZ
PJ4KCWIeVoZHSWUS2imPlrcN2tbS12URTaj4T6I1ITIU1+HKgivAnygPQMb/yjzitOxXt/fexma30
Jx0jLKwILC1NeGIYg5CkZoT5nE/1WObSydufyiOlevij92X/AKH+3dwd9Zf+6XYv8Sz0I /u7/Ccv
0/m89/uR2/S1mXp/4vtnGltD+zG2vT7rS1kZiChmu5srPnCOuNxt £Gs1txqSgNaiQDBoMMQfy6EPI
tnuO4e39/abTe/T79g90dE1SNNDEZZUESUFcDz90g+/kt /IvHRAhfOfu/p/vTvvsTtjDbB6XTKRCX
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ujdmZz2AXd01u4O0rNrjP46kyj3jnFIJWlkcMjIsghgXUgaiPannbbdgtthsbyw2+0F5J0yggHS0c]
UNPsH5jpJ7b7xv13zPue37pus08cVtJhmLLgWWJIAQB+RND6HOSP5k/23+TvYPy029/Lx+D04Z3rb
vrK3F7¢c3zvXBSpj9yVeTlcxjP49XYTG7peKeXaW2tkbYZ2a3K5CgCZBJY541kRaZz45kvLPL+12+0Sc
x79HrhALKpyoUGgJIX8TM2 FBxwxmoWc581b3d7/Dy]j yxMUuCQruuGLkaiob8CouWZe 6t RXBBALSC/
Ef8Amf8A8vXrSp+U20PnXvntak2VWYSvTH21NuXf2X06S1lrslFj0ytztffeW3PtrfeCosnkUjqWg
6aCeCGoaYRBBKyGO3bxyt zFdDapthjiLghG0oDgVoGOKyEgYoSCRSvDog3£fl/nfl1KyO+W/NEs6xk
GRAUhABNK1XLK6gnNQCAa040vs/12/LyH5sfF32vctXQ0WJI31T1uR2T2Xh8aJBjMdv3baUb5J8Yk
0s00ONzeLyNHk6eF3kenhrlhZ5GjLtH/ADHs52PdZr IMTAQGQNniUatK/MEFT6kV61T1DmAcy7Hb7
iyhbkEpIBwDrSt PkQQwHkGpUOr0Z26£fgHgapo9/Y6p6v67qMEi2t09V25Q2z7J21L.RIkIM1 ImPkgN/U
smMaDeM81BGsDPkVGWMKhCAIA91YvLsNbsLgTVD8B1INVPPsz252inR2dvsGW7Q2MJISc11GhaSGlP
1BTvxjurjrBJOvO7NVLWzdT9aS1i5/Z2e61g5NibWegXdHW1FBjeu9yLUNijKM/sHHUOdPhay/wBx
ioIlSmeJVAGxe3oGkXcunSy/G3wuauvHgbywdMeNet HbdulajYQ6taNXQtdUYpG3D4owKIeKjC06
Ev216W9e9+691737r3Xvifuvdf//T39Pfuvda/P8APR+Knyc7Th+NPye+LdLXbj3r8VowbpztdtLH
CCry0lLnJdtsV1LnMFhpllbN1VPLgHpamlgimgpYalWjUeNmEhch7rt1g257XupCwXaghAxwMaggny
41BOKjPHqQJfdHYd6v12be93jUvc2LsxQZ0dIBVEMIt CACSCKcO129¢cf8ACGPSEYLG4TZXcn8ubD5C5
nt2SmtJQbD2Tu3BjNxULIPI01£j9sTmxtduGYtHSyTSugMShX YAKpsZXPt 9t 0jPNY8x24 tK8WZTSv
kWUgfLoms/drdoUjtt05Quzf04IjLUACQrAt5Eny6Cz2382v50/2zReddwdW/ArdydT9Yb32GH1gc
92hvh8QeydgbfpZmpI8xNngnLO2AykuJgXSKWWnmZ3XSifj2E7WP2nsd4+mm5ntxr/ fApLLbaJQQ0m
CHkJDFfkC4x1KGTWX3kbr1KPcpOQNz2bkwyhIn3BZrajSdwMUFwUV6glYpGRXj1ZF8V/5PkmP7Fp
PkjB8/e28r8vPkGlYMti6TcOmHg7ZVY90gxSYXaFLTY/HS5GmEskUokSail0g6x6vVIMt15xDWx22
1+zFnt 9KGnxt 9rZNP5/PoJbD7eFLwbl zXftuG7VgA39khp5LgVHABV+XV41PT09JTWU1JBDS0tLD
FTOINTxJIDT09PCixwwQQxgscUMUahVVQFVQABDL2Bi SSSTUNnqTWAOCGAFAWOSVVXW+tLvubYOzeOv
5+uW6+7C29jt2bL3T3ZtHG7h251031%2WoD1LgJ2S51kaPG7wmWEWIDD1 fc2WVxNa+36XFvIUnSBi
COIPiHrHDcrS2vvdaSOud4RIbSXKB1PAjwlwehB/md/EbMfy2/kj0/wDN34m7dot s9ZruXDOdvOotJd
JW7e2B2NiaWSKfBVALOZJYtndl 7dinCASF46kVsayQ66Qe03K+8JzNt15se7yFrrSc8C6Hz/ANMh
p+WnjnpXzty/JybvO38zbDCEst Y7QKrHIB8JH8ELl /PUKig9Xrb8+£8Ag89/LX3184ekoY6rIUvVW
dVXYJjC500Kt12£2PUZCj21PiNx0euO0rGzd05ISzpdUraSASRkxzIxAdvy9JHzNBsV8aKzZaEjGpK
Fgqf6SjHoT6jqULrmyKXky65m2wVcQEgHOiS0SjDz0ManlAgMEdUX/y4P5d03/5m21uwP1d8vO8u
2N75uXsHL7GpMRhty0Azs1TicRhc3UV+48/n8XulajxQ/vQEx2I0KehhpY4VZXMLiADzmXmST1leW
32nZ7CGNPDDVKmmSRRQCue3LEmt £XPUYcncnw86wXe/cwbncSy+MUADDVgK1WZglB3dgKFApxoad
BF8EOuOuen/5602erOpclkdwdedf9h/ILae3Mrlg+lyuRmiwvQ/alFkKeqyVFj8XSVz4 /LRVFOJY
4VV1iBu/62Wb/c3N5yHLd3iBbmSOFmAFBmMWM ) BJpUUPHOV5Ws 7Pb/c+GxsJCO9pDNOikkE9sEoONSA
RaGorTy8+PQjbn3dhegP+FCNVvbuappcJtaTtWeQZzcEyQ4eixnZ3R3Rt jZGenyWRQUINisNkdz0
RkgCwhojSuC6eEsqWKFOwOuxBZAt L4PAcSU11MKDNSFOPOvz 6WT 3EW0+7TXO5MFg8 £4m4 ASQ6Uap
XQFhngtDnHV9f83mspF/1v8Ayalagpliq9q7TjpZDPEI 6mSfsTZrQJTuW0zPMougUksPp7AHT6N+
sulihgHb/j3jdSp7gMv8AUTejqFDG1Pn+onRYP+E+£f/ZBul/8T12F/wC8/sT2aedf/JfX/nnT/C3R
J75/8qs//PVJI/WAATqt7+SZ/290+XX/iMe/P/giuqfYm54/5VTZ/+asX/VmToG+2n/K88wEB0J/+
0iLpv69yFJ0X/WAKF92zTdovFh6Xdva3Y8eDzGYkip6aD/TDlrmZ+vp6agqqS8bJlpNxUeLjKOul 6k
xmxVo/drhT£+3UQtedpClQP+FuNf7KFvy/Pgto67X7uTm+7Vknk0k8P10z4dD890X86fLg+X+bB2
Ns/rj4A/I+bd2SoKNSS5bDr+vdrONXMi1lOb3ZvEpisRQYum8cs1ZWOnkkrXWNCYgaklmYpHG8igH1
K2mueYdtEKk6JATHOVcknOH19pA8+pT58vLez5U3g3DgGSIxkgDxZ3wABSKkEfF8gCCAVE6IF /wne2fn
8D8NewNzZWGWmxO+e99x5HbCSatFbjsJdtLZm3a/LU41FDDNm8 fUOhIAbyULX4C+2z23Gmik3g3iQ1l
eO3Ab5EsxA/YQfz6DPt FbyxcuXcOgpHLAMV+YVEUn/egR/ter8£cf9Sr1737r3Xvfuvde9+69173
Tr3Xviuvdf/U39Pfuvde9+690C/emEpk6n7Z3BhsLSNvOg6r7C03svQ4qmn3FTZEbQzS0SYqggSnk
rxUtPJIpjSM3ZmtY3sS7£fJr1di31beRxJILKVCklleGlKRedaU+fR/wANWOhJz1lyol19DEbf8AeVsH
LgU0GZA+ongumurNKVrlo7/ygvm3028G4vkx2Nu2gzm9e/t3Y/F7K616uwOByl£f1d3yHIGuSliyl
LSINFjX1zr+OVHOS6Lm4X31iF7XclbVylJzDeXgeTdpjpjjCMdR1cddKAk4ApWp671/ej9pecvel/W
+5f2yeG05ItHee8uS5JUWOAadNEDIBYCMVBEVIr8+tujZfaXz73£f1X8St52dF9Zbc3Zvuvav8Ak9tL
MZyemqOv9oVdMs2FrdnRz7/minGarIpFlnoakllTR1vDKiyo/vJWz3PnS6271u70yQJPOSbpClDERh
pP4ZU0F61K5ZDV1PaQCD12zA3b1z2U2vmT3M210ctwn2yyTTtMyRhhczgaSLORER4akFVkTQj01gSpH
VgTEQEgEKAKAfUkD6D/E+xz1B3Xfv3Xugdep/KZ/iX8x0L58/wCn7w+Pful3v/oo/wBFfkv/AArz
9FtT+Gf36/03x28/2f3Hn/g3plaPGbayM05u08uHl/B8Ad/8ROZXXPESWLVO6PNSmrq035C183jmv
970/VD+F4XogWmvxP1Wuj5U6sx716W2L8ie09+9Ldk43+J7N7BWFThMpGmhauil LR1IWLzeL1kSRK
fM7 £yl PBXUcpVhHVUSbEEAghewvZ9tvLe+tmpNG1R8/UH5EVB+R6Guebba7vt 91ttt 6mg2mQqfUeY
YENTRgfIgdVj/C/+UxV/FjaHd/Tu+PkJIB3x8eu+9sleH311LkupanZBps3PTLJjI91YPAFN2tuaXE
5JsKzU9QYaNJpnho51lmiko4rine+bhusljewbd9PuNulVKEmrHHSV8NaiuRUOFWFDGPQJI5b5ChYr
£c9uut 3F1tFOhDXGIpRUGPWErUOnBoKmimoKjonlP/IA3xsfdObh6U+eHY3WvWe5Kg/xTBOelszT
bmkxWmSNcXmK/a3Z2GlcFuyXwuUFRLRUaBZD/AJOQpDnJdSdwoJ4kN9sEct 0owSw019QGRiv2VP29B4
‘elFlazyjbOaZoszlQpDU9CVkVX+ngZ6izl3/Ip23OX8keh+901fkRufamOGsrtuSXdeF3JtGg3
PntO0SPEwmm3HJic3F18TjMPQ79x889LPTyOFQuOSd3iM4KxKjuefIJb/bNwsL/bkdpQQpVioUHhUU
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HsAAABEAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACNDJ6nn5us4RjIIAquLquC
AAAACAAAAAOAAABfAFQAbWBjADgAMQAZADMANAAzADUAMgAAAHsAAABEAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAcNDJ6nn5us4R

jIIAquLquCAAAACAAAAAOAAABfAFQAwajADgAMQAZADMANAAZADUAMWAAAHsAAABEAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAA‘AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
‘ BQECAOEKNNYGAAEFAAAAnAAWJAEXJAFJZgEAAAABlgAAIXYAAmgBNdYFAAEDOle1gUBAgNBCiN2
AAE7BCN2AQJBCjpWCwAClmwAAzQBCanALSAE9YwAAAAAAYBAAAAAAAABgEAAAAAAAAGAQAAAAAA
AAYBAAAAAAAABgEAAAAAAAAGAQAAFPYDfA4X9gAAADXWBQABAzsENdYFAQIDQQoOngAAQUAAABm
NAGCABYkARckAUlmAQAAAAGWAAAhdgACaAE1lgUAAQM7BDXWBQECAOEKI3YAATsE13YBAkEKOlYL
AAKWbAADNAEKdCUAvaTljAAAAAABgEAAAAAAAAGAQAAAAAAAAYBAAAAAAAABgEAAAAAAAAGAQAA
a AAAAAAYBAAAU9gN80hf2AAAANdYFAAEDOlelgUBAgNBCjTWBgABBQAAAGYOAZgAFiQBFyQBSWYB
AAAAAZYAACFZAAFOATXWBQABABWOI3YAAXWOOlYLAAKWbAADNAEHlGgDCanALSAE9YwAAAAAAYB
AAAAAAAABgEAAAAAAAAGAQAAAAAAAAYBAAAAAAAABgEAAAAAAAAGAQAAFPYDfA4x9gAAADXWBQAB
A3wOL9§LAAEEAAAAAAYBAAAOlgYAAQQAAABmNAGcABYkARckAUlmAQAAAAGWAAAhdgACaAEllgUA
AQM7BDXWBQECAOEKI3YAATSEI3YBAkEKOlYLAAKWbAADNAEKdCUAvaTleAAAAABgEAAAAAAAAG
AQAAAAAAAAYBAAAAAAAABgEAAAAAAAAGAQAAAAAAAAYBAAAU9gN8th2AAAANdYFAAEDOwQ1lgUB
AgNBCjTWBgABBQAAAGYOAaAAFiQBFyQBSWYBAAAAAZYAACFZAAJOATXWBQABAZsENdYFAQIDQon
dgABOijdgECQQo6VgsAApZsAAMOAQeUUAAKdCUAvaTljAAAAAABgEAAAAAAAAGAQAAAAAAAAYB
AAAAAAAABgEAAAAAAAAGAQAAAAAAAAYBAAAU9gN8thZAAAANdYFAAEDOle1gUBAgNBCjTWBgAB

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

BOARAGYOAQAAAAAAR
AAAA‘LAAIAAALAAAAAAAAAAAAAAAAllllllllllllAAAAAAAIA‘AlAIAAAAAAAAAIAAAAAAAAAAA
ANADNDAAAAAAAD

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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AAAAAAAAAAAAAAAAAIAAAAA‘AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAIAAAAA
IAAAAAAAAAAIAAAAAAAAAAAAAIlAAAAAAAAAll‘llllllAAIAAAAAAAAAAAAAAAAAAAA‘AAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAIAAAAAAAAAAAAAAAAAIAAAAAAAIAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA‘IAAAAAAAAAAAAAAAAAAAAAIAAAAAIAAAAAAA
AAAAAAAAAlAAAAAAAAAllAIAAAAA‘AAAIA‘AAAAAAALlAAAAAAAAALAAAAAAAAAA‘AAAAAAAAAIA
AAAAAAIAAAAAAAAAAAAAAAAAAAAAAAAAAAAAIAAAAAAAAAAAAAAAAAAAAAAAAAAAAIAAA‘AAAAAA

AAALAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAlAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AADDAADAADAAAAD ANADADADADADAADAADA ADMDAADDAARAADAAL ANADADADADADAAAAAAL ANADADAAADDAAA NADMDAADAAAAAAA
NAADAAAAAAAAAA NADADAAAADADAAAAA ANADAAADARAARAAAAAN ANADADAADDAAAAAAAL ANADADAADADAAAAAD ANADAAAADDAAAA
WWARARAPAPAPAPAYAYAYAYA NADADADADADADAAAAAAA AMNDDADADNAADAAAA ANADADADDAARADAAAADNAA NADADADADADADAAAAALAAA NAAAAA
AADADADAADAAAADAAAA ADNADADADADAARAAAD AAARADAAADAAAAND NARAADAAADAAADAADADAL NADADADAADADADAAALA ANADADAADAAAA
NADADADAAAAAAA NADADAAADAADAAAAAL NADADAADAAAAA ANADADNADAARAAAAAAN NADRDAAAAAAAAAN NARDRAAAAADAAAD
ANADDDRARADAAAAADAA ANADADADAAAADAAAAAAND NADNADADAAAA NADADADAAAAAAAD ANADADDAAADAAAAAA ANAAADADAADAAAAAAA
NADAADADAAAAAAAA NADNADAAAADAAAAA ANADADAADAAAA ANAADRAADDADAAAAND AADDRARAAAADAAAAL NAAADADAAARDAAAAD
ANADADNAAAAAAAA NADADAAADAAAAAA NADADAAAAADAAAAA NADNDAAAAADAAAAA NADDAAADAADAAAAAD NADAADADAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAIAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAARRAUAC 8AEgABAJ WwADWADAAAAAAAAAAAROAAAQPH/AgGA4 AAwWAAAAA
AAAAAAAGAE4AwayAGOAYQBSAAAAAgAAABAAXOgBBG1ICQRzSAkEdEgJBJ4AAUABAPIAngAMAAAA
Aij 4AAAACQBIAGUAYQBKAG kAbgBnACAAMQOAAAE YAAQAFJAEGJAEHJAEKJgALRgYAEmTwAAAAFKTw
ABmEAQAahJAkGngIyQCJmQIAQEDLoS7AC+EuwBAJgBnggAAAAACAEDACsANQiBOQiBQIj2/OIq
AkNKHABFSAgASOgUAE9KAgBRSgIAYUocAHBoAAD/AABqAAJAAQCyAWoADAAAAAIo+AAAAAkASABl
AGEAZABpAG4AZwAgADIAAAAiAAIAAyQDBSQBBiQBC iYBCOYGABJkSAARABSk8ABAJgFhJAMbADUI= _n_“ABJkBAAAABijABAchXADYIgUCI/P9DShIASQgCAE9KAgBRSgIAAFwACUABAEIAXAAMAAAonDr
AAAACQOBIAGUAYQBKAG kAbgBnACAAOQAAABwACQAFJAEGJAEKJggLRgYAEinT CARAAE6SMAEAMCBQA
QIj8/ONKEgBLSBwATOoCAFFKAgBEAEFA8v+hAEQADAEAAAAAAAAAABYARABlAGYAYQBlAGwAdAAg
AFAAYQByAGEAZwByAGEAcABoACAARgBVAG4AdAAAAAAAVngQPP/stWAAwBAAAAAAAAAAAMAFQA
YQBiAGwAZQAgAE4AwayAGOAYQBSAAAAIAA6VgsAF/YDAAAOngAAQUDAAAO1gYAAQonABh9gMA
AAIACWAAACgAawDO/8EAKAAAAQAAAAAAAAAABWBOAG8AIABMAGkAchOAAAAAgAMAAAAAAAuAEJA
AQDyAC4ADAAAAAAAAAAAAAKAQgBvAGQAeQAgAFQAZQB4AHQAAAACAABAAAAwAFVAogABATAADAAA
AAAAAAAAAAKASABSAHAAZQByAGwAaQBuAGsAAAAGAD4qAUIquQAHOABABIBNAAMAAAAAAAAAAAA
BgBIAGUAYQBkAGUAcgAAAAOAEQANxggAAuAQwCEBAgAAADQAIEABACIBNAAMAAAAAAAAAAAABgBG
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AG8AbwBOAGUACgARAAOAEgANXggAALAQWCEBAGAAAGAA/k/xADIBYAAMAAARARARAAARADGBCAGSA
ZABSACAAVAB1AHgAJAAQAESAZQBl1AHAAAAAJABMAAYQDBiQBD4Q4BBIkSARAABSk8ABehDGEYSQD
AAWAQIj7/09KAgBRSgIAUAAVQPEAQgFQAAWAAAAAAAANARAEAEWAaQBzAHQARAAI ABQAAYQDD4Sg
BRGEmP4SZPAAAAAUPPAAX0SGBWCEMPShJAMMAECI+/9PSgIAUUCCAEYA/ k8BAGI BRGAMAAAAARARA
ARAABWBQAGKAYwWBOAHUACgBlAARAADQAVAAYkAQ+EOARehDgEABAAQI§7/0NKGABPSgIAUUOCAFAA
IgBRAfIAUAAMAQAARAAAAAAAABWBDAGEACABOAGKkALWBUAAAAFWAWAROMAALGBWASZNWAARATPDWA
FKTWAAAQAECIAABDShIATOOFAFFKBQBOAPS PAQByAU4ADAAAAAARAARAAAAGAVABPAEMAIABCAGEA
cwBlAARRAFAAXABJk8AAAABSk8AANXgUAAVAZChAAQT 7 /0NKGABPSgIAUUOCAHYAUEABAIIBAgAM
AAAAAAAARRAACWBCAGBAZABSACAAVABLAHGAJRAGADIAAAAIABgAAYQDDCYpAAl pAW4E3ARKDbgR
JhaUGgIfcCPeJOwsujAoNQAAAAAAARARARARRAATPAEAYSQDDGBDShgRaAgAdEGJBHUIAEIAUUAB
AJIBQgAMAAAAAAARAAAACWBCAGSAZABSACAAVABIAHGAJAAGADMARRATABKAAYQODYSQDCgBoCARO
SAkEdQgAhgD+TWEAOGGGAAWAAAAAAAAAAAAPAETAbABVAGMAawAgAFEAJOBVAHQAYQBOAGkAbWRY
AARAAPgRaARAMKAW6ESARPhFgFEMTCAAAAFKTWACRKDAEIDCVkKBGEIDCZkBgEIDCAkBgEIDC1EARK
hPAAXORYBWEKAXAAQIj7/0NKGABPSqUAUUOFAFAAQOABALIBUAAMAAAANKhFARAAEABCAGSAZABS
ACRAVAB1AHGAJARGAEKAbgBkKAGUAbgBOAAAACGALAA+EOAJehNACDABDShgAT00CAFFKAGBIABNA
AQACAEQADQEAARAI 0+AAAAAUAVABPAEMAIAAXAAAAFQACAA3GCAACWAK2 IQAKE6RAABS ke AAADGAL
CIETCIFPSgIAUUoCADAAFEABAATAPGANAQAAA]j4AAAABQBUAESAQWAGADIAAAAKABOADATIAF6GE
yARAPADOIgUNKGABPSGIAUUOCAAAG6ABVAAQACADOADQEAAAT 0+ARAAAUAVABPAEMATAAZARAACGAS
AA+EkAFehJABCWA2CIFPSgIAUUOCAARAYABZAAQACADIADQEARARRARAARAUAVABPAEMATARQOAAAR
CgAfAR+EWAJehFgCBABDShIAMgAXQAEAAGAYAAOBAAAAARARAAAFAFQATWBDACAANQAAARCATIAAP
hCADX0QgAWQAQO0SADIAGEABAAT AMgANAQAAAAAAAAAABQBUAESAQWAGADYAAARKACEAD4TOALGE
6AMEAENKEgAYAB1AAQACADIADQEAAAARAAAAAAUAVABPAEMATIAA3AAAACGAI AA+ESARehLAEBABD
ShIAMgRaQAEAAGAYAAOBAARAAAAARAAFAFQATWBDACAAOARARACAIWAPhHGFXoR4BOQAQOOSADIA
GOABAAIAMgANAQAAAAAAAAAABOBUAESAQWAGADKARAAKACQADARABL 6EQAYEAENKEGA4AFPARQOBS
AjgADAAAAARRAAAARAACAUABSAGEAAQBUACAAVABLIAHGAJARARATAJQATAE9KBgBRSGYALGAPQKIA
YQTuAAWAARC4brkAAAALAFAAYQOBNAGUAIABOAHUABQBi AGUACGAARARARGD+TOERCcgIJGAAWARAAR
AAAAAAANAE4AdJQOBtAGIAZQBYAGUAZAAGAEWAaQBZzAHQAAAAJACCACI YACOYQRAATAESKAABRSGAA
ZgD+TyEAsSgFmMAAWAAADRTVWAAAAJAFMAJABSAGWAZQAGAEGAZOBhAGQAaQBUAGCAIARYACAARKWAY
AEEACgBpAGEAbAAGADEAMgAGAHAAJAAARAT AKAAPADUIgUNKGABPSgIAUUOCAABSAPSPMOCSALIA
DAAAAKMQ6WAAABCAUWBOAHKADLABIACAASABlAGEAZABPAGAAZWAGADMATAAr ACAAMOAYACAACABO
ARRAAgAPARCANgiBQOOYAABUAE1ABQCiA1QADAAAADZIRQAAABYAQQBVAGQReQAGAFQAZQOBAAHQA
IABGAGKACgBzAHQAIABJAG4AZABIAGAAJAARARAAKGARKNIAFKRAAGCEOGAAAFIAUKABALICUGAM
AAAANKhFAAARAEGBCAGBAZABSACAAVABlAHgAJAAGAEkAbgBKAGUAbGBOACAAMgAAABOAKWAPhGGB
EmTgAQEAFKR4AF6EaREAAG4A/k8RAMICbgAMARAAD]1 SLARAAHQRTAHQAeQBSAGUAIABIAGUAYQBk
AGkAbgBnACAAMQAgACSAIABBAHIAaQBhAGWAIAAXADIATABWAHQAAAAKACWADASY/16EmP4PAENK
GABPSQIAUUGCAFWIGQB+APSPEQCCAN4ADAARAFIdSAAAABAAUWBOAHKADABI ACAASABIAGEAZABD
AG4AZWAGADEAIAArACAAQQOBYAGKAYQBsACAAMQOAYACAACABOADEAARAYACOAGYQAABGEAARLIGA]
JAAUhARAL4QARABAQOOYAE9KAGBRSgIAXALI BAEGAMQABAOICSAAMAQAAWE vKAAAADABCAGEADABS
AGBAbWBUACAAVABlAHGAJAAAAATALGAUAENKEABPSGCcAUUOHAFSKBWBhShARAAAARAEAAAACAAAA
AwAAAAQAARAFAAAABGAAAACAAAATAAAACQOAARAOAAAALAAAADAAARAAOAARAOAAAADWARABAAAAAR
ARAAEgAAABMAAAAUAAAAFQAAABYAAAAXAAAAGAAAABKAAARa AARAGWAAABWARARJARAAHGAAABSBA
AARQAAAATQAAACIAAAAJARAAJAAAACUAAARAMARARTWAAACGAARAAPAAAAKGAAACSAARASAARALOAA
AJEIAAD/////BRARRARER/////WARAAAAAARAARAANAEAAAABAP////SAAARAAARARAEAARACAAAR
AQD/////ARARAAARARACAARAAWAAAAEA/////WwARARARARARAWARARQARARBAP/ // /SAARAAAAAR
ARQAAARFARARAQD/////AARAAAAAAAAFAARABGAARAEA//// /wARAAARARAABGARARCAARARAP/ /
//8RAAARARAAAACAAARTIAARAAQD/ ////ARAAAAAANAAT AAAACQARAAEA/ /// /WARARARAARACQAA
AROAARAABAP////8AARARARAAAROAARALAAAARAQD/////AAARAARAAAALAAAADARAAREA//// /wWAA
AAAAAAARDAAAAROAAARBAP////8ARAAAAAAAAROAAARCARRARQD/ ////AAARAAARARAOAARADWAR
BAEA/////WARARRAARARDWAAABAAAAABAP////8ARAAAAAAAABAAAAARAAAAAQD/ /// /RARAARAA
AAARAAAREGAARAEA/////wAAARAAAALAEGAAABMARAABAP/// /8 ARARAAAAAABMAARAUAARAAQD/
" ////AAAARARARARUAARAFQAAAREA/////WARARARRAAAFQAAABYAAAABAP////SAARAAAARAARYA
ARAXARAAAQD/////BARAARARAARAXARAAGARAAREA/ /-// /WARAAAAAAAAGAAAABKARAABAP////8A
'AAAAAAARABKAAAAaAARAAQD/////AAAAARARARARAAARAGWARAAEA/////wABAAAAARAAGWAAABWA
AAABAP////8AAAARAARAABWARARJAAAAAQD/////AARARAAARAAAACAARAHGARAAEA//// /WARARAA
AAARHgAAABS8AAAABAP////8AAAAARAANABSAARAGAAAARQD/ /// /AAAAAAAAAARGAARATQAAAAEA
/////wBAAARARAARATQAAACIAAAABAP////8AAAAAAAAAACIAAAAIARAAAQD/ // / /AARAAARAAAR]
AAAAJAAAAREA/////WARARAARAARAJAARAACUAARABAP////SAARAAAAAAACURAARMARARRQD/////
AAAAAAAAARARMAAAAIWARAAEA/////wWARAAARARAATWAAACGAAAABAP/ ///8AAARAARAAACGARAAD
AAAAAQD/////AAAARAAAARRDARAARKGAAAAEA/////wARARAAAAAARKGAAACSABRAABAP// //8AAARA
AAAARACSAAAASABARAQD/////AARAARAAAAAASAARALQARAAAAAARAARAAAAAAAAAAAAAARAREAARAAC
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AAAARWARARAQAARAFAAARBgAAAACAARAATIAAAACQAAAACAAAALAAAADAAAAAOAAAAOARAADWAAARBAA
ARRRAAAAEgAAABMAAARUAAAAFQAAABYAAAAXARAAGAAAABKAAAAaAAAAGWARABWAAAAdAAAAHGAA
ABSAAAAGAAAATQAAACIAAAAjAAAAJAAAACUAAAAMAAAAIJWARACGAAAAPAAAAKGAAACSAAAASARAA
LOAAADAAAAARAAARAAGBAAAAAAGCAAAAAAGDAAAAAAGEAAAAAAGFAARAAARGGARRAAAGHARAAAAGT
AAAARARGJAARAAAGKAAAAAAGLAAAAAAGMAAAARAAGNAAAAAAGOAAAAAAGPAAARAAGQAAAARAGRAAAA
AAgSAARAAAAgGTAAAAAAQUAAAAAAGVAAAAAAGWAARARAGXAAAARAGYAAAAARAGZAAAAARgaAAAAAAgGDb
AAAAARgCAAARAAgAAAAAAAgeAAAAAAgfARRARAGgAAARAAGhAARAAAGIAAAAAAG) AAAARRGKAAAA
AAg1AARAAAGMAAAAAAGNARAAAAGOAARARAGPAARAAAGGAAAAAARGrARAAAAGSAAAAART / /WARAAAA
AAAAKQgAARKAADWAAARR/////WAARARBAAAAAGAAAAMAAAAEAAAABQAAAAYARAAHAAAACAARAARKA
AABFAAAAWGAAAFWAAABAAAAACAARAHEAAABYARAACWAAAHQARABIAAAAdGAAAHCAAABAAAARQAA
AJAAAACEfAAAAtwAAAMBAAADZAAAA2gAAANSAAADCAAAA3QAAANAAAADEAAAAAARAACEAAADIARAA
4wAAAOQAAADlAAAASgAAAOcAAADoAAAAJgEAAGYBAACmAQAASwEAACcCAAApAgAANgIAAFQCAACb
AgAANAIAALYCAAC3AgAAVQIAAMMCAADEAGAAZAIAANOCAADeAgAASgIAAPCCAADAAGAARAMAAASD
AAAMAWAAFAMAABS8DAAAgGAWAAIQMAADQDAAATAWAAPWMAAEWDAABNAWAAVOMAAGI DAABjAWAAZAMA
AGUDAACLAWAAQQMAALKDAADTAWAA4AMAAAGEAAAJBAAAJGQAAEIEAABOBAAAhWQAAKKEAADIBAAA
YgQAAN4EAAACBQAALAUAAFMFAABUBQAAVQUAAIAFAACRBQAAUAUAAMS FARDMBQARAAYAAROGAAA2
BgAAPAYAADOGAAA+BgAAWAYAAFKGAABt BgAAfwYAAJMGAACUBGAAPQYAALYGAADGBgAR1gYAAOCG
AADIBgAAGgCAABsSHAAAABWAAHgCAADKHAABHBWAAPWCAAKGHAACYBWAR2QCAAOQHAADXBWAASWCA
APQHAAASCAAAOggAADWIAAAICAAAYAGAAGEIAABICAAAYWGAAGQIAABICAAAZggAAGCIAABOCARA
aQgAAGOIAABrCAAADBAGAAGOTAABUCAAADWGARHAIAABXCARACGYAAHMIAABOCAARAQQARHYIAABS3
CARAeAgAAHKIAAB6CAARewgAAHWIAABICAAAfggAAH8IAACACAAAGQYAATI I IAACDCAAAhAGAAIUL
AACGCAAAhwgAAIgIAACJICAAAI ggAAISsIAACMCAAA)QQAAIAIAACPCAARKgGAATGAAAAAMAANAAAR
AACARAAAGARAARAARAAAGACYAARAADARAAAAAAAAGAAAATAARAAAAAAAAAAAMAARAAAWARAAAARA
ATAAAACAAAARAAAAAAAAAAJGQAAAAAMAAAAAAAAACAARAAGAAARAAAAAAAANCYAAAAFZARARAARAARA
gAAARTARAAAARAAAAAARAMAAAAAAWAAAAAANAATAAAACAAAAAARAARAAAATGAAAARAMAARARAARACA
AAAAGAAAAARARAAARACYAAAAADAAAAAAAAANGAARATARAAAAAAAAAAARAMAAARBCWAARAAAAARTAA
AACAAAAAAAAAAAAAAJGAAAAPMAAAAAAARAACAAARAGAAARARAAAARARAACYAARAADZAAAAAAAAAAGARA
AIAARAAAAAAAAAAAMAAAAABWAAAAAAAAATAARAACAAARAAAAAARAAATJGAAAAPMAAAAAAAAACAAARAA
gAAAAAAARANRAAACYARAADZAAAAAAAARAGAAAATAAAAAAAAARAARAAMAAAAASWAARAAAAAATARAACA
ARAAAAAAARRAAJGAAAAPMAAAAARAAACAAAAAQARAAARAAARAARACYAAAADZAAARAAARAAGAAAATAR
AAAAAARAAARAMAAAAASWAAAAAARAAATAARACAAARAAAAAARRAAJGAAAAPMAAAAAAARACAAARAGAAA
AAAAAAADAACYAAAADZAARAAAAAAAAGAAAATAAAAAAAAAAAAARAMAAARASWAAAARAAAATAAAACAAARAA
AAAAAAAAAJYAAAAPMAAAAAAAAACAAAAAGAAARAAAAAARAACYAAAADzARAAAAAAAAGARAATAAAAAR
AAAARARAMAAAAAAWAAAAARARNATARAACAARARAAAAAAAAAJGAAAAAMAAAAAAARACARAAAGARAARARA
AAARAACYAARAADAAAAAAAAAAGAAAATAAAAAAAAAAAAARMAAAAASWAAAAAAAAATAAAACAAAAAAARA
AAAAAJQAAAAPMAAAAAAAAACARAAAGARAARAARAARARAACYAAAADZAAAAAAAAAAGARAATARAAAAAARA
AAAAmAAAAASwAAAAAAAAAIAAAACAAAAAAAAAAAAAAJgAAAAPMAAAAAAAAACAAAAAgAAAAAAAAAAA
AACYAAAADzAAARAAAAARAAGAAAATAAAAAAAARAAARAMAAAAASWAAAARAAAATAAAACAAAAARARAAAARAR
AJgAAAAPMAAAAAAAAACAAARAGAARAAARAAAAAAACYARAADZAAAAAARAAAAGARAATAAAAAAAAAAAARA
MAAAAABWAAAAAAARATARAACAARAAAAAAAAARAAJGARAAPMARAAAAARAACAAARAGARARAARAAAARACY
AAAADzAARAAAAARAGAAAATAAAAAAAAAAAAAAMARAAASWAAAAAAAAATAAAACAAARAAAAARAAARTGA
AARPMAAAAARAAAACAAAAAGARAAAAAAARAAACYAAAADZAAAAAAAAAAGAAAATAAAAAAAAAAAAARAMAAA
AABWAAAAAAAAATAAAACAAAAAAAAAAAARAAJGAARAAPMAAAAAAAAACAARAARAGAAAAARAARANAACYARAA
HDAAAAAAAAAAgAAAAIAAAAAAAAAAAAAAmAAAABOwAAAAAAAAAIAAAACAAAAAeAAAAAAAAJgAAAAd
MAAARAAAAACAAAAARGAAAAAAAARAAARCYAAAAH]AAAAAAAAAAGAARATAAAAAAAAAAARAAMAAAABLW
AAAAAAAAAIAAAACAAAAAeAAAAAAAAJgAAAAPMAAAAAAAAACAAAAAgAAAAAAAAAAAAAAIAAYgATAA
AAAAAAAAgAAAAIAAAAADAAAAAAAAGAEGIAIWAAAAACkCAAApAgAAAAAAAAAAAACAAJgAAAAbMAAA
AAARAACANGIAAAAAAAAAAARAGACYAAAAGZAARAAARAAAGDYCARAARARAAAAAAAAAMAAAABSWAAAR
AAAAAIAZAgAAAAAAAAAAAAAAAJgAAAAbMAAAAAAAAACANgIAAAAAAAAAAAAAAACpAAAAADAAAAAA
AAARGDYCAAABAAAAAAAAACAAQQAAAAAWAAAAAAAAATA2AGAAAQAAAAAAAAAGATKAAAAAMAAAAAAA
"AACANgIAAAEAAAQAAAAAIACpAAAAADAAAAAAAAAAgDYCAAABAAAAAAAAACAAqQAAAAAwAAAAAAAA
gDYCAAABAAAAAAAAACAAdQAAAAAwAAAAAAAAAIAzAgAAAQAAAAAAAAAgAJkAAAAAMAAAAAAAAACA
NgIAAAEAAAQAAAAATACPAAAAADAAAARAAAAAGDYCAAABAAAAAAAAACARGQARAARAWAAAAAARAATIAR
AgAARQAAAAAAAAAGAJKAAAAAMAAAAAARAACANGIAAAEARAQAAAAATACPAAARADAAAAAAAAAAGDYC
AAABAAAAAAAAACAAqQAAAAAwAAAAAAAAAIA2AgAAAQAAAAAAAAAgAJkAAAAAMAAAAAAAAACANgIA
AAEAAAQRAAARATACPAAAAADAAAAAAAAAAGDYCAARBAAAAAAAAAAAAQQAAAAAWAAAAAAAAATA2AGAA
AQAAARAARAAAGAJKAAAAAMAAAAAAAAACANG IAAAEAARQAAAAATACPAAAAADAAAAARAAAAGDYCAARB
ARAARAARACAAQQAARAAAWARAAAARAATIA2AQAAAQAAAAAAAAAGATKAAAAAMAAAAAAAAACANG IARAEA
ARQAAAAATACPAAAAADAAAAAAARRARGDYCAAARBAAAAAAAAACAAGQAAAARWAAAARAAAATA2AGAAAQAA
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AAARAAAQAJKAAAAAMAAAAAAAARACANGIAAAEARAQAAARATACYARAAGZAAAAAAAAAAGDYCAAAAARAR
AAAAAAARMAAAABSWAAAAAAAAATA2AGAAAAAAAAAAAARAAJGARAALMAAAAAAAAACANG I AAAAAAAARA
AAARAACYAAAAGZAAAAAARAAAGDYCAAAAAAAAAAAAAAAAMAAAARSWARAAAAARAATA2AGAAAAAAAAAA
AAARAJGAQSAbMAAAAAAAAACANGIAAAAAAARARAAAAACYAEEGGZABAAAAAARAGDYCAAAAAAAAAAAA
AAAAMAARABSWARAARARAATA2AGAAAAAARAAAAAAAAJGAARALMAAAAAAAAACANG TAAAAAAAARAAAR
AAAYAQYgAjABAAARKQIAACKCAAAAAAAAAAAAAAAAKAIGIAMWARAAAAKEAAAJBAAAAAAAAAAAAACA
AJgAAAALBMAAAAAAAAACAFWQAAAAAAAAAAARAGACYAAAAGZAAAAAAAAAAGBCEAAARAAAAAARARAAA
mMAAAABSWAAAAAAAAATAXBAAAAAAAAAAAAARAAJGARARDMAAAARAAAACAFWQAAAAAAAAAAAAAAACY
AAARAGZzAAAAAAAAAAGBCEAAAAAAAAAAAARAAAAMAAAABSWAAARAAAAATAXBAARAAAAAAARAAAARATGA
ARAABMAAAAAARAACAFWQAAARAAAARARAAAACYAAAAGZAARAAAAAAAGBCEAAAAAAAAAAAARAAAMAAA
ABswAAAAARAAATAXBAAAAAAAAAAAAAAAAJGARARDMAAAAAAAAACAFWQAAAAAAAARAAAAAACYAAAA
GzAAAAAARARAGBCEAAAAAAAAAAAAAAAAMAAAABSWARAAAAAAATAXBAAAAAAAAAAAAAAAAJGAAAAD
MAAAAAARAAACAFWQAARAAAAAAAAARAACYAAARAGZAAAAAAAAAAGBCEAAAAAAAAAAARARAAMAAAABSW
AAAAARAARATAXBAAAAAAAAAARAAAAAJGARAALMARARAAAAACAFWQAAAAAAAARAAAAAACYAAARGZAR
AAAAARAAGBCEAAAAAAAAAAAAAAAAMAAAABSWAARAAAAAATAXBAAAAAAAAAARAAAAAJGAAAADLMAAR
ARAAAACAFWQAARAARAAAAAAAAACYAAAAGzAAAARARARAGBCEAAAAAAAAAAAAAAAAMAAAABSWARAR
AAAAATAXBAAAAAAAAAAAAAAAAJGAAARDMAAARARARACAFWQAAAAAAAAAAAAAAACYAAAAGZAAARAR
ARAAGBCEAAAAAAAARAAAAAAAMAAAABSWAAAAAARAATAXBAAAAAAAAAAAAAAAATGAAAABMAARAAAR
AACAFWQAAAAAAAAAAAAAAACYAAARGZAARARAAAAAGBCEAAAAAAAAAAAAAARAMAARABSWAARAAAAA
AIAXBAARARAAAAAARARAAJGAAAADMAAAAAAAAACAFWQAAAAAAAAAAARAAACYAAAAGZAAAAARARAR
gBCEAARAAAAARARARAAAMAAAABSWAAAARAAARATAXBAAAAAAAAARAAAAAATGAAAABMAAAAAARAACA
FwQAAAAAAAAAAAAARACYAAAAGZAAAARAAAAAGBCEAAAAAAARAAAAAAAAMAAAABSWAAAAARAAATAX
BAAAAAAAAAARAAARAJGAARALMAAARAAARACAFWQAAAAAAARARARAAACYARRAGZAAAAAAAAAAGBCE
AAAAAAAAARAAAAARMAAAABSWAAAAAAAAATAXBARAAAAARAAAAAAAAJGAAAADMAARAAAAAACAFWOA
AAAAAAAAARAAAACYAAAAGZAAAAAAAAAAGBCEARAAAAAAAAAAAAAAKATGIAMWAQAAAPODAAD 6AWAA
AAAAAAAARAAAAAJGAAARDMAAAAAAAARCAAAAAGARAARARARARAAGYAAAAGZARAAAARAAAGAAAATAA
AAARQAAARAAABMAAAABSWAAAAAAAAATAAAACARARAARAAAAAAAZGAAAADMAAAAAAAAACAAARAGAAA
AAAAAARAAAGYARAAGZAAAAAAAAAAGAAAATAAAAAQAARARAABMAAAABSWAARAAAAAATAAAACAAARA
EAAAAARARZGAAAADMAAAAAAAAACAAAAAGAAAABAAAAAAAAGYQAAAETAAAAAAAAAAGAAAATAAAADAS
AAAARTAHMEAAAAAWAAAAAAARAATAAAACAAAAAAARAAACABShAAAASMAARARAAAACAAAAAGAAAAPGA
AAARGAGYQAAAADARAAAARARAGAAAATAAAAAAAAAAATAHMEAAABEWAAAAAAAAAT AAAACAAAAAAARA
AACABShAAAAAMAARAAAAAACAAAARGAAAAFAAAAAAGAe YQAAAEjAAAAAAAAAAGAAAATAAAAAAAAAR
AIAHmMEAAAAAWAAAAAAAAAIAAAACAAAAAMAAAARACABWgAAAAAMAAAAAAAAAAAAAAAAAAAVKFMAQOMA
AReYAAAAADAAARAAAAAAGAAAATARAAAAAAAAAT AHMAAAAAAWAAAAAAAAATAAAACAAAAAAAAAAACA
B5gAAAAAMAAAAAAAAACAAAAAGARARAAAARAAGAe YARARADAAAAAAAAAAGAAAATAAAAAAAAARATAH
mAAAAAAWAAAAAARAATAAAACAAAAAARARAACABSQAAAAAMAAAAAAAAACAARAAGAAAAAAARARAGAEY
AAAAADAAAAAAAAAAQAAAATAAAAAAAAAAATAKMAAAAAAWAAAAARAAAATARAACAAAAAARAAAACABSGA
AAAAMAAAARAARAACAAAAAGAAAAAAAAAAAGAe YARAAADAAAAAAAAAAGAAAAT AAAAARAAAAAAT AHMAAR
AAAWAAAAAAAAATAAAACAAAAAAAAAAACABSGAAAAAMARARAAAAACAAAAAGARAAAARARAAGAe YAARA
ADAAAAAAAAAAGAAAATAAAAAAAARAATAHMAARAAAWAAAAAAAAAT AAAACAAAARARAAAACABS gAAARA
MAAAAAAAAACAARARGAAAAAAARAAAGAe YAAAAADAAAAAARAAAGARAATAAAAAAAAAAAT AHMAARAAARW
ARARAAAAATAAAACAAAARAAAAAAACABSgAAAAAMAAAAARARACAAAARGAARAAARAAAAAGAE YARAAADAA
AARAAAAAGAAAATAARAAAAAAAATAHMAARARAWAARAAAAAAT AAAACAAAAAAAAARACABS gAAAAAMAAR
ARAAAACAAAAAGAARAAAARAAAAGAe YARAAADAAAAAAAAAAGARAAT AAAAAAAAAAATAHMAAAAARWARRA
AAARATAAAACAAAAAAARAAAACABSgAAAAAMAAAAAAAAACAAAAAGARAAAAAAARAGAE YAAAAADAAAAAA
ARARQAAAATAAAAAAAAAAAT AHMAAAARAWAAAAAAAAATAAAACAAAAAAAAAAACABS GAAAAAMAAAAAAR
AACAAAAAGAAAARAAAARAGAeYAAAAADAARAAARAAAGAAAATAAAAAAAAAAATAHMARAAAAWAAAARAAA
AIAARAACAAAAAARAAAACABSgAAAAAMAAAAAAAAACAAAAAGAAAAAAAAAAAGAe YARAAADAAAAAAAAAA
'gAAAAIAAAAAAAAAAATAHMAAAAAAWAAAAAAAAATARAACAAAAAAAAAAACABSGAAAAAMAAAAAAAAACA
AAAAGAAAAAAAAAAAGAeYARAAADAAAAAAAAAAGAAAATAAAAAAAAAAAT AHMAAAAAAWAAAAAAAAATAA
AACARAARAAAAAACABSQAAAAAMAAAAAARAAACAAAAAGAAAARARARAAGAe YARAAADAAAAAAAARAGAAA
AIAAAAAAAAAAATAHMAAAAAAWAAAAAAAAATAAAACAAARAAAAARAACABSgAAARAMAAAAAAAAACARAAR
gAAAAAARARAAAGAe YAAAAADAAAAAAAAAAGAAAATAAAAAAAAAAAT ARMARAAAAWAAAAAAAAATAAAACA
ARARARARAACABSgAAAAAMAAAAAAAAACAAAAAGAAAAARAAAAAAGAe YARAAADAAARAAAAAAGAAAATAA
AAARAARAATAHMAAAAAAWAAAAAARAATAAAACAAAAAARAARACABSgAARAAMAAAAAAAARACAAARAGAAA
AAAAAARAQAC8OWEWLRAAAAAAAAABAAAARQAARARAQAAAAAFOHAAAAAAEAAAACAAAAAWAAAAQAAAAF
AAAABgAAAACAARATIARAACQAAAFOAAABCAAAAXQARAHAAAABXAAAACGAAAHMAAABOAAAAJQARAHYA
AAB3AAAAeAAAAHKAAACQAAAAtWAAAMSAAADZARAA2 gARANSAAADCAARAA3QAAANAAAADEAAAAAARA
AOEAAADiAAAA4WAAAOQAAADIAAAASGAAAOCARADOAAAAKQI AADYCAADDAGAAXATIAAEWDAABNAWAA
YgMAAGMDAACSCAAAmMGAAARAWAAAAAAAAATAAAACAAAAAAAAAAACABS0AARAAMAAAAAAAAACARAAR
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AAC3AARAGAAAACgCAAARZ2AgAAt wIAACADAAAhRAWAAYWMAAT sDAACOAWAAQQMAAOADARAJIBAAAJQQA
ACYEAABQBAAAQAUAAJEFAAC3BQARUAUAAMS FAAA2BgAAOWYAAD4 GAABtBgAALfwYAAJIGAACOBWAA
SQCAAPEHAAD]1BwAAHAQAACYIAARAQCAAAPGgAARF8TIAABhCAAAYggAAJI IAARHAAUABWAFAACABQAH
AAQABQAHAAUABWAFAACABQAHAAUABWAFAACABQAHAAURAAWAHAAUABWAFAACABQAHAAUABWAFAACA
BwAFAACABOAHAAUABWACAACAAAAAAPEHAABhCAAAYQgAAJITIAAAHAACAAGAHAP/ /BAAAAACARABO
AHYAZQAQAFUADABtAGUACgAAAAYAUAAYADYANWAYADEAAAATAID////gHdgX /w8AAAARARARAAAA
AAARAAAARAQD+////ssWYphYAAAAAAAAARAAAAAAAAAARAAFAYXKNBCZakED/D/8P/w//D/8P/w//
D/8P/w8QAOM1UWQBAAKE /w8AAAAAAAAAAAAAAAAARAAAAQAKF Y8 FAQAJBPSPARAAAAAAAAAAARAA
AARAAREAUNYgB7pmShH/D/8P/w//D/8P/w//D/8P/w8BAGQUvggBAAKE/wS8AARARAAAAAARRAAAA
AAAAAQAWQOEIBMEGjv8P/w//D/8P/w//D/8P/w//DwAR23FCDAEACQT /DwAAAAARARARAAAARAARAA
AAABAGYKOAWBAAKE/w8AAAAAAAAAAAARAAARAAAARQBDIJONEWAIJBPBP/w//D/8P/w//D/8P/w//
DwEAkCi4DyUACQT/D/8P/w//D/8P/w//D/8P/WwBAREtdEhYPAAKE /Ww8AAAAAAAAARAAAAARAAAAAR
AQCj fAEGCpfcqP8P/w//D/8P/w//D/8P/w//DxAAL1+TIDgh9D7/D/8P/w//D/8P/w//D/8P/w8B
ACgOQyL4I+aN/w//D/8P/w//D/8P/w//D/8PEACYBJIIiYFIGhf8P/w//D/8P/w//D/8P/w//DwWEA
I3THIgEACQT/DwWAAAAAAAAAARARAAAAANAAABAGOXA yUBARKE /w8AARAAAAAAARARANANAANANQDW
ZnYoAHQo+v8P/w//D/8P/w//D/8P/w//DxARtRO0LITTERV/D/8P/w//D/8P/w//D/8P/w8QAF08
IiOBAAKE/wBAAARAAARAAAARAAAAAAAAAAQDMWCUvgl34bv8P/w//D/8P/w//D/8P/w//DxAAt13h
NBo8vH3/D/8P/w//D/8P/w//D/8P/W8QAOhQQz0012zQ0d/w//D/8P/w//D/8P/w//D/8PAQBmMBMc7
AQAJBPBPAAAAAAAAAAAAAAAAAAAAAAEAMWEFUPGEACQT /DWARAAARARAARAAARARAAAABAFE2W] 4B
AAKE/w8AAARAAAAAARARAAAAAARARAQDG6E+Q+EWAJBP8P/w//D/8P/w//D/8P/w//DWwEAsSXYOPWEA
CQT/DwAAAAAARAARAAAAAARAAARABAOGYXT+2ub5b/w//D/8P/w//D/8P/w//D/8PEACGXVxHIpW4
KpP8P/w//D/8P/w//D/8P/w//DWERAMKkW2S8wm3v3/D/8P/w//D/8P/w//D/8P/w8QAHIFuk4BAAKE
/Ww8AAARARAARAAAAAAAAARAARARQBORVIPAQAJBPS PARAAAAARAAAAAAAAAAANAAAEAQ3IIMUWAL FIn/
D/8P/w//D/8P/w//D/8P/w8QAMNGMFO096Ln/Ww8ARAAARAARAAANAAAAARANAQCIVIhVMOLGR/ 8P
/w//D/8P/w//D/8P/w//DxAAt1sTVgEACQT/DWARARAAAAARAAAARANAAARAABAKOFD1sBARKE /w8A
AARAAAAAARAARARAAARRRARQD6APtLNItAvv8PARAARRAAAARAAAAAAAAAARAEAKTbUXUZNPCONARAAA
AAAAAAAAAARAAAAAAAABANAZ21F/GgrDx/w8AARAAAAAAARAAARAAARARAAAAQDNCLAgFEhOL/8P/w/ /
D/8P/w//D/8P/w//DWEABLlbJY23tVt3/D/8P/w//D/8P/w//D/8P/w8BABFUqmYBAAKE /w8AARAA
AAAAAAAAARAARAAARAQALXMFPpAQAJBPS PAAARAAAAAAAARARARAAAAAEAlgVvaaQJ1MPT/D/8P/w//
D/8P/w//D/8P/WBAAGxQjGOVARKE/w//D/8P/w//D/8P/w//D/8PAQDMMW5rAQAJBPS PARARARAA
AAAAAAARAAARAREA9]qicAEACQT /DWARAAAAAAAAARAAAAAARARABAT J32XAyoHgU/w//D/8P/w//
D/8P/w//D/8PRQAOZ6xzAQAJBPE8 PAAARAAARAARARAAARAARAAAEAS3a9dgEACQT /DWARAAAARAAAA
AAAAAAANMAAABABRFZncBAAKE /wBARAAAAAARAAAAARAAAAARAQDEKgVAAQAJBPS PARAARARARARDA
ARARAAARAAREATDOkeiUACQQBAATIARAWAEAAUABgAHAAGACQAAAPGS5L30BAAKE /W8ARAARAAAAAANA
AAAARRARRAQCKNiIN/8MfGjv8P/w//D/8P/w//D/8P/w//DwARAQAAABCAAAAAAAAARARARAAARAAAA
AAAACXGAAA+ECACRhJIj+FCcYFAREIBWZehAgHYISY/k9KAQBRSGEAbYgAAQC3 SAAAAAAAAAAARAAR
AAAAAAAAAAAAAARARARARARAABACORAQAAABCQAAAAAAARAAAAAGGBAAAAAAAAFRGAAA+EOAURNTI+
FCYFAAGGBQZehKAFYISY/k9KAQBRSQEAbygAh2gAAAAAI EGQAAAEAL /ABAAAAFSAAAAAAAAAARAARA
aAEAAARAARAZGAAAD4RWCBGEMP4VxgUAAXAIBl 6EcAhghJj+TO0oGAFFKBgBeSgYAbygAh2gAAARA
1EgAAAEADWABAAAAFSAAMAAAAAAAAAAASAEAAAARAAAVGAARDARACRGEMPAVXgUARAUALBL6EQAL]
hJj+TOoIAFFKCABVKACHaAAARACISAAAAQCNSAEAAAAX KAARAAARAAAAANBOAQAAAAARAABUYAAAP
hBAOEYSY/hXGBQABEA4GXoQQDMCEMPSPSgEAUUOBAGS80ATIdoARAAAThTAAABALfwAQAAABeQARAA
AARAAAAAAGGBAAAAAAAAGRGAAA+E4BARhIj+FcYFAAHGEAZehORQYISY /k9KBgBRSGYAXkoGAGS80
ATIdoAAAAAThIAAABAGS8AAQAAABeQAAAAANARAARARGYBAAAAAAAAFRGAAA+ESBMRhIj+FcYFAAGW
EwZehLATYISY/k9KCABRSggAbygAh2gAAAAAI EGAAAEAD/ABAAAAFSAAAARAAAAAAAAAaAEARARA
ARAVGAAAD4 SAFhGEmP4VxgUAAYAWB1 6EgBZghJj+T00BAFFKAQBVKACHaAAAAACISAAAAQC38AEA
AARAXKAAAAAAAARAAAABOAQAAAAAAABKYAAAPhFAZEYSY /hXGBOABUBKGXoRQGWCEMPSPSgYAUUOG
AF5KBgBVvKACHaARAAACISAAAAQBVAAEAAAAXKAAARAANAAANAABOAQAAAAAAABUYAAAPhCACEYSY
/hXGBQABIBWGX0QgHGCEMP5PSggAUUOIAG80ATdoARAAAThIAAABAKEWAQARAABCAARAAAARARAAAA
AAAAAARARAAACXgAAA+EaAERhIj+FCYFAAFOAQZehGgBYISY/k9KAQBRSGEADYgAAQC38AEARAAX
AAAAAAAAAAAAAAAAAAAAARAARAASYARAPhGGBEYSY/hXGBQABaAEGXOROAWCEMP5PSQEAUUOBAGS80
AAEAt/ABAAAAFwAAAAAAAAAAAAAAAAAAAAAAAAALGAAAD4TQAhGEMPOVXgUAAdACBl6EOAJghDD9
TOOBAFFKAQBVKAABALfwAQAAABCAAAAAAAAAAAAAAAAAAAAAAAAACXgAAA+EaAERhJ]+FCYFAAFO
AQZehGgBYISY/kSKAQBRSgEAbYgAAQC38AEAAAABAAEAAAAAAAAAAAAAAAAAAAAAARAYAAAPhAAA
EYQAABXGBQABaAEGXoQAAGCEARACAAAALgABAAAAAWABAAAAAAARAARNAAARARARAARRAAAGAAADATQ
AhGEAAAVxgUAATGEBLl 6EOAJghAARAGABAC4AAQARAAAAARQARARARAARAAANAARARAARAABGARAR+E
OAURhRAAAFCYFAAEIBwWZehKAFYIQAAATAAGAUAAEAAAAEAAEAAAARAAAAAAAAAAAARARARAAYAAAP
hHAIEYQAABXGBQAB2AkKGXoRWCGCEAAACAAMAKQABAAAAAAACAAAAAAAAARAARAAAAAAAAARAAGAAA
D4RACxGEAARAVxgUAARagMBl 6EQAt ghAAAAWACAAQAKQABAAAABAACAAAAAAARAAARAAAANARNARARAARA
GARAD4QODhGEAAAVXgUAAXgPBl16EEASGhAAAAWACAAUAKQABAAAAAGACAAARARAAARAANARAARAR
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AAAAGAAAD4TgEBGEAAAVXgUAAUgSBl6E4BBghAAAAwAOAAYAKQABAAAABAACAAAAAAAAAAAAAAAA
AAAAAAAAGAAAD4SwEXGEAAAngUAARgVBl6ESBNghAAAAWAOAACAKQABAAAAAgACAAAAAAAAAAAA

AAAAAAAAAAAAGAAAD4SAFhGEAAAngUAAegXBl6BgBZghAAAAonAAgAKQA
AAAAAAAAAAAAAAALGAAAD4RoARGEmP4ngUAAWgBBl6EaAthJj+TOOBAF
ABcAAAAAAAAAAAAAAAAAAAAAAAAACxgAAA+EaAERhJj+FcYFAAFoAQZehG

BAAAAFWAAAAAAAARA
FKAQBVKAABALEwWAQAA
gBYISY/k9KAQBRSgEA

bygAAQC38AEAAAABAABAAAAAAAAAAAAAAAAAAAAAAAMYAAAPhNACEYQw/RXGBQABOAIGXOTQAmCE
MP1VKAACAAAALgABAAAAAAABAAAAAAAAAAAAAAAAAAAAAAANGAAAD4SwARGEUP4ngUAAbABBl6E

sAthFD+bygAh2gAAAAAiEgAAAEAAAABAAAAAAABAwAAAAAAAAAAAAAAAAAAAAANGAAA

D4RAANGE

wPOngUAAUACBl6EQAJghMD9bygAh2gAAAAAiEgAAAMAAAAuAAEAAQAAAAAAAQMFAAAAAAAAAAAA
AAAAAAAADRgAAA+EOAIRhDD9FcYFAAHQAgZehNACYIQw/WBoAIdoAAAAAIhIAAAFAAAALgABAC4A
AgABAAAAAAABAwUHAAAAAAAAAAAAAAAAAAANGAAAD4RgAxGEonngUAAWADBl6EYANghKD8bygA
hzgAAAAAiEgAAAcAAAAuAAEALgACAc4AAwABAAAAAAABAwUHCQAAAAAAAAAAAAAAAAANGAAAD4Tw
AxGEEPwagUAAfADBl6E8ANghBD8bygAh2gAAAAAiEgAAAkAAAAuAAEALgACAC4AAwAuAAQAAQAA
AAAAAQMFBwkLAAAAAAAAAAAAAAAADRgAAA+EgAQRhID7FcYFAAGABAZehIAEYISA+280AIdoAAAA

D4QQBRGE8PongUAARAFBl6EEAVghPD6bygAh2gAAAAAiEgAAAOAAAAuAAEALgACAC4AAwAuAAQA
LgAFAC4ABgABAAAAAAABAwUHCQsNDwAAAAAAAAAAAAANGAAAD4SgBRGEYPoVXgUAAaAFBl6EoAVg
hGD6bygAh2gAAAAAiEgAAA8AAAAuAAEALgACAC4AAwAuAAQALgAFAC4ABgAuAAcAAQAAAAAAAQMF
BkaDQ8RAAAAAAAAAAAADRgAAA+EMAYRhND5FcYFAAEngZehDAGYITQ+W80AIdoAAAAAIhIAAAR

AAAAAAAAAAARAAAAARAA

AAAALgABAC4AAgAuAAMALgAEAC4ABQAuAAYALgAHAC4ACAABAAAAAAAB

AAAAGAAAD4RoARGEmP4ngUAAWgBBl6EaAthJj+AgAAAC4AAQAAABCQAAAAAAAAAAAAAGgBAAAA
AAAAFRgAAA+EoAURhJj+FcYFAAGgBQZehKAFYISY/k9KAQBRSgEAbygAh2gAAAAAiEgAAAEAt/AB
AAAAFxAAAAAAAAAAAAAAaAEAAAAAAAAZGAAAD4RwCBGEmP4ngUAAXAIBl6EcAhthj+TOoGAFFK
BgBeSgYAbygAhZgAAAAAiEgAAAEAbwABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4RACxGE
mP4ngUAAUALBl6EQAtthj+TOoIAFFKCABVKACHaAAAAACISAAAAQCnSAEAAAAXkAAAAAAAAAAA

AABOAQAAAAAAABUYAAAPhBAOEYSY/hXGBQABEA4GXoQQDmCEmP5PSgEA
AAABALfwAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAAGRgAAA+E4BARhJj+
/k9KBgBRSgYAXkoGAG8oAIdoAAAAAIhIAAABAGBAAQAAABeQAAAAAAAAAAAAA

UUoBAGS8OAIAOARAAATHI
FCcYFARHGEAZehORQYISY
GgBARARRAAAFRGA

AA+EsBMRhJj+FcYFAAGwEwZehLATYISY/k9KCABRSggAbygAh2gAAAAAiEgAAAEAp/ABAAAAFSAA
AAAAAAAAAAAAaAEAAAAAAAAVGAAAD4SAFhGEmP4ngUAAYAWBl6EgBZthj+TOoBAFFKAQBvKACH
aAAAAACISAAAAQCB8AEAAAAXkAAAAAAAAAAAAABoAQAAAAAAABkYAAAPhFAZEYSY/hXGBQABUBkG
XoRQGWCEmPSPSgYAUUoGAFSKBngKACHaAAAAACISAAAAQBVAAEAAAAXkAAAAAAAAAAAAABoAQAA
AAAAABUYAAAPhCACEYSY/hXGBQABIBwGXoQgHGCEmPSPSggAUUoIAG8oAIdoAAAAAIhIAAABAwa

AQAAAAQAAQAAAAAAAAAAAAAAAAAAAAAAAXgAAA+ECACRhJj+FcYFAAEIBwZehAg

HYISY/m80ARAIA

AAAuAAEAAAAXEAAAAAAAAAAAAABOAQAAAAAAABUYAAAPhKAFEYSY/hXGBQABoAUGXOSgBWCEmPSP
SgEAUUOBAGBOAIdOAAAAAIhIAAABALfwAQAAABCQAAAAAAAAAAAAAGgBAAAAAAAAGRgAAA+EcAgR
hJj+FcYFAAFwCAZehHAIYISY/k9KBgBRSgYAXkOGAG8OAIdoAAAAAIhIAAABAGSAAQAAABeQAAAA

AAAAAAAAAGgBAAAAAAAAFRgAAA+EQAsRhJj+FcYFAAFACwZehEALYISY
AAAAiEgAAAEAp/ABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4QQ

/k9KCABRSggAbygAh2gA
DhGEmP4VxgUARRAOBLGE

EASthj+TOOBAFFKAQBVKACHaAAAAACISAAAAQC38AEAAAAXkAAAAAAAAAAAAABoAQAAAAAAABkY

AAAPhOAQEYSY/hXGBQAB4BAGXOTgEGCEmP5PSgYAUUoGAFSKBgBVKACHa

AAARACISAARAQBVAAEA

AAAXkAAAAAAAAAAAAABOAQAAAAAAABUYAAAPhLATEYSY/hXGBQABSBMGXOSwEZCEmPSPSggAUUoI
AG8OAIdoAAAAAIhIAAABAwaAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAAFRgAAA+EgBYRhJj+FCYF
AAGAFgZehIAWYISY/k9KAQBRSgEAbygAthAAAAAiEgAAAEAt/ABAAAAF5AAAAAAAAAAAAAAaAEA

AAAAAAAZGAAAD4RQGRGEmP4ngUAAVAZBl6EUBlthj+TOoGAFFKBgBeSgYAbygAth
AAEAbwABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4QgHBGEmP4ng

,TOOIAFFKCABVKACHaAAAAACISAAAAQCHSAEAAAAAAAE

AAAAAIEGA
UAASACBl6EIBxghJj+
YAAAPhAGH

EYSY/hXGBQABCAcGXoQIBZCEmP5vKAACAAAALgABAAAAFwAAAAAAAAAAAAAAAAAAAAAAAAALGAAA
D4RoARGEmP4ngUAAWgBBl6EaAthJj+T0oBAFFKAQBvKAABALfwAQAAABcAAAAAAAAAAAAAAAAA
AAAAAAAAngAAA+EaAERhJj+FcYFAAFoAQZehGgBYISY/k9KAQBRSgEAbygAAQC38AEAAAAXEAAA
AAAAAAAAAABoAQAAAAAAABUYAAAPhKAFEYSY/hXGBQABoAUGxOSgBWCEmPSPSgEAUUoBAesoAIdo
;ﬂAAAAAIhIAAABALfwAQAAABeQAAAAAAAAAAAAA@gBAAAAAAAAGRQAAA+EcAthJj+FcYFAAFwCAZe

hHAIYISY/k9KBgBRSgYAXkoGAG8oAId&AAAAAIHiAAABAcsAAQAAABeQAAAAAAAAAAAAAG

gBAAAA

AAAAFRgAAA+EQAsRhJj+FcYFAAFACwZehEALYISY/k9KCABRSggAbygAh2gAAAAAiEgAAAEAp/AB
AAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4QQDhGEmP4ngUAARAOBl6EEA5thj+TOoBAFFK
AQBvKACHaAAAAACISAAAAQCB8AEAAAAXkAAAAAAAAAAAAABoAQAAAAAAABkYAAAPhOAQEYSY/hXG

BQAB4BAGXOTgEGCEmP5PSgYAUUoGAFSKBgBVKACHaAAAAACISAAAAQBV
AABOAQAAAAAAABUYAAAPhLATEYSY/hXGBQABSBMGXOSwEZCEmPSPSggAUUoIAGSOA

AAEAAAAXKAAARARARRRR
IdoARRAAIRI

AAABAKfwAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAAFRgAAA+EgBYRhJj+FcYFAAGAFgZehIAWYISY
/k9KAQBRSgEAbygAh2gAAAAAiEgAAAEAt/ABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAZGAAAD4RQ
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GRGEmP4VxgUAAVAZBl6EUBl1ghJj+TO00GAFFKBgBeSgYAbygAh2gAAAAAI EGAARAEADWABAAAAFSAA
AAAARAAARAARaAEAAAARARAVGAAAD4QgHBGEMP4VXgUAASACBl6EIBxghJj+T0oIAFFKCABVKACH
aAAAAACISAAAAQCN8AEAAAAXEAAAARAAARARAABOAQAAAAAAABUYAAAPhKAFEYSY/hXGBQABCAUG
X0SgBWCEMPSPSQEAUUOBAGBOAIdOARAAAThIAAABALfwAQAAABeQARAAAAAAAARAAGGBAAAAAAAA
GRgAARA+EcAgRhJj+FcYFARFWCAZehHAIYISY/k9KBgBRSGYAXkOGAGS8OAIdoAAARAThIAAABAGSA
AQAAABeQAAAAAARAARARAAGGBAAARAARAAAFRGAAR+EQASRhIj+FcYFAAFACWZehEALYISY/k9KCABR
SggAbygAh2gAAAAAI EGQAAAEAD /ABARAAF SAAAAAAAAAAAAAAaAEAAAAAAAAVGAAADLQQDhGERPAY
xgUAARAOBl 6EEASghJj+TOoBAFFKAQBvKACHaRAAAACI SAARAQC38AEARAAX KAAAAARRARARAABG
AQAAAAAAABkKYAAAPhOAQEYSY/hXGBQAB4BAGXoTgEGCEMP5PSgYAUUOGAF5KBgBvKACHaAAAAACT
SAAAAQBVAAEAAAAX KAAAAAAAAAANAABOAQAAARAAABUYAARARPhLATEYSY/hXGBQABSBMGX0SWE2CE
mP5PSggAUUOIAGBOATIdoARAAAThIAAABRAK fwAQAAABeQARAARARAAAAAAGGBAAAAAAAAFRGAAA+E
gBYRhJj+FcYFARGAFgZehIAWYISY/k9KAQBRSGEAbYgAh2gAAAAAI EGAAAEAL /ABAAAAFSAAAARA
AARAAAAARaAEAARAAAAAZGAAAD4RQGRGEMPAVXgUAAVAZBL 6EUB1ghJj +T00GAFFKBgBeSgYAbygA
h2gAAAAR] EQARAEADWABAAAAFSAAAAAAAAAAARARa AEAAARARARVGARADAQgHBGENP4 VX qUAASAC
Bl16EIBxghJj+TO0oIAFFKCABvVKACHaAAAAACISAARAQCNBAEARAAXAAAAAARAAAAAAAANANAARARA
AASYARAPhGgBEYSY/hXGBOABaREGXOROAWCEMP5PSGEAUUOBAGS80oAAEAL /ABAAAAFXAAAAARRARA
AAARaAEAAAAARAAVGAAAD4 SgBRGEMP4VxgUARaAFBl6E0AVghJj+TOOBAFFKAQBVKACHaAAAAACT
SAARAQC38AEARAAXKARAAAAAAAAARABOAQAAARAAABKYAAAPhHAIEYSY/hXGBQABCcAGGXoRWCGCE
mP5PSgYAUUOGAF5KBgBvKACHaAAAAACI SAAARQBVAAEAAAAXKARAAARARAARAARBOAQAAARAAABUY
AAAPhEALEYSY/hXGBQABQASGXoRAC2CEMP5PSggAUU0IAGBoATIdoAARAAThIAAABAKEf wAQRAAARBEQ
AAAARAAAAAAAAGGBAAAAAAAAFRGAAA+EEA4RhI] +FCYFAAEQDGZehBAOYISY/k9KAQBRSGEAbYGA
h2gAAARAAI EQAAAEAL /ABAAAAFSAAAAAARARAAAARaAEAARAAAAAZGAAADE TGEBGEMP4VgUAReAQ
Bl16E4BBghJj+TO0GAFFKBgBeSgYAbygAh2gAAAAAI EQARAEADWABAAAAFSAAAAAAAAAAAAAAAREA
AAAAAAAVGAAAD4 SWEXGEmP4VxgUARDATBl 6EsBNghJj+T00oIAFFKCABVKACHaAAAAACISAAAAQCH
8AEAAAAXKAAARAAAAAAARABOAQAAAARAABUYARAPhIAWEYSY/hXGBQABGBYGX0SAFMCEMPSPSGEA
UUoBAG80ATIdOARAAAThIAAABALfwAQAAABeQAAAARAAAARARRAGYBAARAAARAAGRGAAA+EUBKRNI S+
FCYFARFQGQZehFAZYISY/kSKBgBRSgYAXkoGAGB0AIdoAAAAAThIAAABAGSARAQAAABeQARARARRA
AAARAGGBAAAAAARAFRGAAA+EIBWRhJJ+FCYFAAEGHAZehCACYISY/k9KCABRSggAbygAh2gAAARA
iEgAAAEAp/ABAAAAFwAAAAAAAAAAAAAAAAAAAAAAAAATGAAAD4Q4BBGEmP4ngUAATgEBl6EOARg
hJj+TO0oCAFBKAABRSgIAXkoCAGBORAEALQABAAAAF 4AAARAAANNAAANRAAANAAAAAARZGARADAQT
BxGEmP4VxgUARQgHB16ECAdghJ]j+TO0GAFFKBgBeSgYAbygAh2gARAAAI EGARAEADWABAAAAFAAA
AAAAAARRARARAAAAAAAARAAVGAAADA TYCRGEMP4VXgUAAdgJIBl6E2A1ghJj+T00IAFFKCABVKACH
aAAAAACISAARAQCN8AEAAAAXgAAAAAAAAARANAARAAAAAAAAABUYAARPhKGMEYSY /hXGBQABQAWG
X0SoDGCEMPSPSgEAUUOBAG80AIdoAAAAAThIAAABALfwAQAAABeARAAAAAAAAANAAAANARDARAARA
GRgAAA+EeA8RhJj+FCcYFAAF4DwZehHgPYISY/k9KBgBRSGYAXkoGAG80AIdoAAAAAThIAAABAGSA
AQARABeAAAARAAAAARARARAAAARAAAAAFRGARA+ESBIRNIJ+FcYFAAFIEGZehEgSYISY/k9KCABR
SggAbygAh2gAAAAAi EGQAAAEAD /ABAAAAF4AAAAARAAAAAAAAAARAAAAAAARVGAAADA QY FRGEMPAY
xgUAARRgVB16EGBVghJ)+TOoBAFFKAQBVKACHaAAARRACI SAAARQC38AEAAAAXGARAAAAAANARAARA
ARAAAAARAABKYAAAPhOGXEYSY/hXGBQAB6BCcGXoToF2CEMPSPSgYAUUOGAFS5KBgBvKACHaAARAACT
SAAAAQBVAAEARAAXgAAAAAARAARARAAAARAAAAARARABUYAAAPhLgaEYSY/hXGBQABUBoGX0S4GmCE
mP5PSggAUUOIAGBOAIdoAAAARAThIAAABAKEWAQAAARAARQAARAAARAARAAAAAANAAAARAXGAAA+E
ORQRhJj+FcYFAAE4BAZehDgEYISY/m80AAIAAAAUAAEAAARXAAAARAAAARANARANANAANAANARRSY
AAAPhGGBEYSY/hXGBQABaAEGXoROAWCEMP5PSGEAUUOBAGB8OAAEAL /ABAAAAFWAAAAAAAAANANAA
AAAARARAAAALGAAAD4ROARGEMP4VxgUAAWGBBl 6EaAFghJj+TO00BAFFKAQBVKAABAL fwAQAAARBCA
AAAARAARAAAARAARRARRAAAAANCxgARA+EaAERhIj+FcYFARFOAQZehGgBYISY/k9KAQBRSgEAbyYgA
AQC38AEAAAABAAEAAAAAAAAAAAAAARAAAARAAAMYARAPHNACEYQOwW/RXGBQABOAIGXOTQAMCEMP1l Y
KAACAAAALgABAAAAFWARAAAAAAAAARRAAARAAAARAARATL.GAAAD4 ROARGEMP4VXgUAAWGBB16EaAFg
hJj+TO0oBAFFKAQBVKAABALfwAQAAABCQAARAAARAAAAAANACAARARAAAEXGAAA+EOAQRhIj+FCYF
AAE4BAZehDgEYISY/kSKAgBOSgAAUUOCAFS5KAGBVKAABACOAAQAAABeQAARAAAAAAAAAANACAARA
AAAAGRGAAA+ECAURhJIj+FcYFAAGGBQZehKAFYISY/ k9KBgBRSgYAXkOGAG8OATIdoAARARThIAAAR
AGB8AAQAAABeQARAAAAARARAAANACAARAAAAAFRGAAA+ECAgGRhIj+FCYFAAFWCAZehHATIYISY/ k9K
_CABRSggAbygAh2gAAAAAI EGAAAEAD /ABAAAAFSAAAARARAAAAAAAOAT AAAAARAAVGAAADARACKGE
' mP4VxgUAAUARLBl 6EQAtghJj+T0oBAFFKAQBvVKACHaAAAAACISAAAAQC3SAEARAAX KABAARARRARA
AADQAgAAAAAARBRYAAAPhBAOEYSY/hXGBQABEA4GX0oQ0ODMCENPSPSgYAUUOGAFSKBgBVKACHaAAR
AACISAAAAQBVAAEAAAAX KAAAAAAAAAAARAADQAGAAAAAAABUYAAARPhOAQEYSY /hXGBOAB4BAGX0oTg
EGCEmP5PSggAUU0IAG80AIdoARARAThIAAARAKEWAQAAABeQAAAAAAAAAAAAANACAARAAAAAAFRGA
AA+ESBMRhJj+FcYFAAGWEWZehLATYISY/k9KAQBRSGEAbygAh2gAAAAARI EQAAAEAL /ABAAAAFSAA
AAAAAAARAPAAOAIAARAAAAAAZGARADA SAFhGEMP4VRgUAAYAWBL 6EgBZghJj+T0oGAFFKBgBeSgYA
bygAh2gAAARAI EQAAAEAbWABAAAAFSAARARRARAAAARAAAOATAAARAAAAVGARADARQGRGEMP4 VxgUA
AVAZB16EUBlghJj+TO0oIAFFKCABvVKACHaAAARACI SAAAAQCNSAEAAAAEAAEAAAAAAAARAAAARRAAR
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AAAAAAMYAAAPhNGJEYSY/hXGBQAB2AKGXoTYCWCEMPS vKAACAAAALGABAAAAAAABAAAAAAARAAAA
AAAAAARAAAADGAAAD4 SgBRGEMPOVXgUARaAFB1 6E0AVghDD9bygAAGAAACKAAQAARASARQAAARAA
AAAAAAAAAAAAAAAAChGAAA+ECACRhJj+FCYFARETBwZehAgHYISY /0doARRAAThIAAACAAEALGAB
AARAROIBAAAAAAAAAAAAAAAARAAAAARKGAAADA TYCRGETP8VxgUAAdGIBl6E2A1ghEz/h2gARAAA
iEGARATAAGAUAAEAAARAGAEAAAAAAAAARAAARAAAARARAACYARAPhKGMEYSY /hXGBOABGAWGX0S0
DGCEmP6HaAAAAACI SARAAGADAC4ARQAARASARQAARRAAAAAARAAAAARAAAARAChgAAA+EeASRT S +
FCYFAAF4DwZehHgPYISY/0doAAAAAThIAAACAAQALGABAAAAAG T BAAAAAAAAAAAAAAAAAAAAAALK
GAAAD4RIEhGETP8VxgUAAUGSB1 6ESBIghEz/h2gAARAA] EGAARTABQAUAAEAAAARGAEAAAAAAAAR
AAAAAAAAAAAAAROYAAAPhBGVEYSY/hXGBQABGBUGX 0QYFWCEMP 6HaAAAAACT SAAARGAGACAAAQAA
AASARQARAAAAAAAARAAAAAAAAAAAChgAAA+E6BcRhI+FcYFAAHOFWZehOgXYISY/0doAAAAAThI
AARCAACALGABAAAAROIBAAAAARAAAAAAAAAAAARAAAARKGAAADA S4GhGETP8VxgUAAbgaBl 6EuBpg
hEz/h2gARAAA] EgAAATACAAUAAEAAARXAAAAAARAAAAAARAAAAARAAARAASYARAPhGGBEYSY /hXG
BOABaAEGXOROAWCEMPSPSGEAUUOBAG80AREAL /ABAAAAFWAAARAAAAAAAAAAAAAAAAAAAAALGAAA
D4ROARGEMP4VxgUAAWGBB16EaAFghJj+TO0oBAFFKAQBVKAABAL fwAQAAABCQAAAAAAAAAAARAGGB
AAAAAAAAFRGAAA+EOAURIJ S +FCYFAAGYBQZehKAFYISY/k9KAQBRSGEAbYgAh2gAAAAAT EGARAEA
t /ABAAAAFSAAAAARAAARAAAAaAEAAAAAAAAZGARADS RWCBGEMPAVxgUAAXAIB] 6ECAhghJj+T00G
AFFKBgBeSgYAbygAh2gAARARI EQARAEAbWABAAAAFSAAAARAAAAAAAAAAAEAAARAAAAVGAARADARA
CxGEmMP4VxgUAARUALBL 6EQAt ghJj+TO00IAFFKCABVKACHaAAAAACT SAAAAQCH SAEARAAXKARAAAAR
AARARABOAQAARAAAARBUYAAAPhBAOEYSY/hXGBQABEA4GXoQQDMCEMPS5PSGEAUUOBAGS80ATdoARRAR
AThIAAABALfwAQAAABeQAAAAAAAAAAAAAGGBARAAAARAGRGAARA+E4BARhIj+FCYFAAHGEAZEhORAQ
YISY/k9KBgBRSGYAXkoGAG8OATdoARAAAThIAAABAGBAAQAAABeQAAAAAAAAAAAAAGGBARAARAAA
FRgAAA+ESBMRhJj+FCYFAAGWEWZehLATYISY/k9KCABRSggAbygAh2gAARRA] EQAAAEAD /ABAAAA
FSAAAAARAAAARAARAEAAAAAAAAVGAAADA SAFhGEMP4VxgUAAYAWB] 6EgBZghJj+T00BAFFKAQBY
KACHaAAAAACISAAAAQC38AEAAAAX KARAAAAAARAAAABOAQAAARAAABKYAAAPhFAZEYSY/hXGBQAB
UBkGXORQGWCEmMP5PSgYAUUOGAF5KBgBvKACHaAAAARCI SARAAQBVAAEAAAAX KAAARAAAARAARABO
AQAAAAAAABUYAAAPhCACEYSY/hXGBQABIBWGXoQgHGCEMPSPSggAUUOIAG80ATIdoAAARAThIAAAR
AKfwAQAAAAAAAQAAAAARAAAAAAAAAAAAARARARGAAA+EOAQRNJ ]+ FCYFAAE4BAZehDgGEYISY/m80
AATAARRUAAEAARAXEAARAAAAARAAARABOAQAAAAAAABUYAAAPhKAFEYSY/hXGBOABOAUGK0SGBWCE
mP5PSgEAUUOBAG80ATdoARAAAThIAAABAL fFwAQAAABCQAAAAAAARAAAAAGGBAAARAARAGRGAAA+E
CAgRhJJ+FCYFAAFWCAZehHATIYISY/k9KBgBRSGYAX koGAGS8 0AIdoAAAAAThIAAABAGSAAQAAARBEQ
AAAAAAAAARARAGGBARAAAAAAFRGAAA+EQASRhIj+FCYFAAFACWZEhEALYISY/k9KCABRSggAbygA
h2gAAARAI EGAAAEAD/ABARAAFSAARAAAAAAAAAAAa AEARAAAAAAVGAAADAQODhGEMP4VxgUAARAD
B16EEA5ghJj+TO00oBAFFKAQBVKACHaAAAAACI SAARAQC38AEAAAAX KAAAAAAAAAAAAABOAQAARAAAA
ABKYAAAPhOAQEYSY/hXGBQAB4BAGX0TGEGCEMP5PSqYAUUOGAFSKBgBVKACHaARAAACI SAAAAQBY
AAEAAAAXKAAAAAAAAARAAABOAQAAAAAAABUYAAAPhLATEYSY/hXGBOABSBMGX0SWE2CEMPSPSgQA
UUoIAGS80AIdoAAAAAThIARABAK fwAQAAABeQAAAAAAAAAARARGGBAAAAAAAAFRGAAA+EGBYRhI S+
FCYFAAGAFgZehIAWYISY/k9KAQBRSGEAbygAh2gAAAARI EGAAAEAL /ABAAAAFSAAAAAAAAAAAAAA
aAEAAARAARAZGAAAD4 RQGRGEMP4VxgUARVAZB1 6EUBLghJ3 + TOoGAFFKBgBeSqgYAbygAh2gARRAAA
1EGAAAEADWABAAAAFSAAAAAARAAAAAAAAAEAAARARAAVGAAADAQgHBGEMP4VxgUAASACBL 6EIBXg
hJj+TO00IAFFKCABVKACHaAAARACT SAAAAQCN8AEAAAAXAAAAAAAAAAARAAARARAARAAAAAS YARAP
hGgBEYSY/hXGBQABaAEGXOROAWCEMP5PSGEAUUCBAGS OAAEAL /ABAAAAFWAAAAAARARAAAAAAAAA
AAAAAAALGAAADAROARGEMP4 VxgUAAWGBB16EaAFghJj + TOOBAFFKAQBVKAABAL fWAQARAAAAAQAR
AAAAAAAAAAAAARAAAAAAABhgAAA+EOAQRhJj +FCYFARE4BAZehDgEYISY/§UIAWSOAATAAARUAAER
AARARAEAAARAAAAAAAARAAAAAAAAAAARYAAAPhGGBEYSY/hXGBOABaAEGXoROAWCEMPACARAALGAC
AAAAFWARAAAAAAAAAAAAARAAARAAAAALGAAADA SgBRGEMPOVxqUARaAFB1 6E0AVGhDDIT00BAFFK
AQBVKAABALfwAQAAARAAAQAAAAAAAAAAAAAARAAAARARARGAAA+EaAERhI S+ FCYFAAFOAQZehGgB
YISY/m8oAAIAAAAUAAEAARAEAAEARAAAARAAAAAAARAAAARAAAMY ARAPhAGHEYSY /hXGBQABCACG
X0QIB2CEmMP5vKAACAAAALGABAAAAFWAAAAAAAAAAAAAAARAAAAAAARALGARADA ROARGEMP 4V gUA
AWgBB16EaAFghJj+TO0OBAFFKAQBVKAABALfwAQAAABCAAAAAAAAARAAAAAAAAAAARARACKGARA+E
aAERhJj+FCYFAAFOAQZehGgBYISY/k9KAQBRSGEAbygAAQC38AEAAAABAAEAAAAAAAAAARAAAAAA
ARAAAAOYAAAPhDDIEYQAABXGBOABMP4GX0o0w/WCEAABVKACHaAAAAACT SAAAAGAAAC 4 ARQAARAMA
 AQAAAAARAAAAAAAAAAAAAAAADRGBAA+EAARARWAAAFCYFAAFOAQZehARAY IQAAGBOAIdOAAARATHT
" ARACAAEALQABAAAAARABAAAAAAAAAAAAAAAAAAAAARANGAIADA TQAhGEAAAVxGUAAJACBL 6E0ATY
hARAbygAh2gAAARR i EGAAATAAQAUAAEAAAAEAAEAAAAAARAAAAAARAAARAAAAAOYAWAPKKAFEYQA
ABXGBQABCACGX0SgBWCEAABVKACHaAAAAACT SAAAAGADACKAAQARAAARAGAAAAARAAAAAAAAAAAA
AARADRQEAA+ECAGRhAAAFCYFAARHYCQZehHATYIQAAG80AIdoAAAARAThIAAADACGABAADAAEAAAAE
AAI 0YBQAPhEALEYQAABXGBQABGAWGXORAC2CEAABYKACHaAAARACT
SAAAAWAOAAUAKQABAAAAAGACAAAAAAAAAARARRAAAAAAAAANGA YADAQQDhGEARAVXgUAAXgPBL 6E
EA5ghAAAbygAh2gAAAAA1 EGAAAMAKAAGACKARQAAAAQAAGAAAAAAAARAAAAAAAAAAAARADRGHAA+E
4BARhAAAFCYFAAFIEQGZehOAQYIQAAGS8oATdoARRARThIAAADACGABWAPAAEAAAACAAI AAAAAAAAA
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AAAARAAARAARAAQYCAAPhLATEYQAABXGBQABGBUGX0SWE2CEAABVKACHaAAAAACT SAAAAWACAAGA
KQABAAARAWABAAAARARAAAAAAAAARAARAAAADGAAADA ROARGEMP4VXgUAAWGBB1 6EaAFghJj+bygA
AgAARCA4AAQARABCAARAAAAAAAAAARAAAARAAARPACKgAAA+EAAERhT ] +FCYFARFOAQZehGgBYISY
/k9KAQBRSGEAbYgAAQC38AEAAAAXAAAAARAAAARAARAARAARAAARAASYAAAPhGGBEYSY/hXGBQAB
aAEGXOROAWCEmMP5PSgEAUUOBAGSoAAEAL /ABAARAAAABAAAAARAAAAARAAAAAAAAAAADGARADAEQ4
BBGEmP4VxgUAATGEBL6EOARGhJ] +bygAAgAAAC4AAQAAABCAAAAAAAARAARARAAAAAAAARAACKGA
AR+FEaAERhJj+FcYFAAFOAQZehGgBYISY/k9KAQBRSGEAbYgAAQC38AEAAAAXAAAAAAARAARAARAR
AAAAAAARAASYARAPhGYBEYSY/hXGBQABaAEGXoROAWCEMPSPSGEAUUOBAGSOAAEAL /ABAARAFWAR
AAAAAAAAAAAAAAAAAARAAAATGAAADAROARGEMP4VXgUARWGBB1 6EaAFghJj+TOOBAFFKAQBVKAAB
ALfwAQAAABcAAAAAARAAAAAAAAAARARAAAAACKGAAR+EAAERNIj+FcYFAAFOAQZehGgBYISY /k9K
AQBRSgEAbYgAAQC38AEAAAAARAEAAAAAAAAAAAAAARAARAARAAAOYARAPhLABEYRQ/hXGBOABSAEG
XoSWAWCEUPS5vKACHaAAAAACI SARAAQAAAARAAAAAAREDAAAAAAAAAAAAAAAARARARAOYAAAPhEAC
EYTA/RXGBQABQAIGXORAAMCEWP1vKACHaAAARACISAAAAWAAACAAAQABAAAAARABAWUAARARAARR
AAAARARAAAANGAAAD4 TQAhGEMPOVxQUAAJACBL6EOAJghDD9bygAh2gAAAAA I EGARAAUAAAAUAAEA
LgACAAEAAAAAAAFEDBQCAAAAAAAAARAAAAARARAOYARAPhGADEY Sg/BXGBQABYAMGXORGA2CEOPXY
KACHaAARARCISAAABWAAAC4ARQAUAATALGADAAEAAAAAAAEDBQCIJAAARAAAAAAARARAAARAOYARAP
hPADEYQQ/BXGBQAB8AMGXCTWA2CEEPxvKACHaARAAACI SAAACQAAAC4AAQAUAATALGADAC4ABAAB
AAAAAAABAWUHCQsAAAAAAAAARARARAANGAAADA SABBGEgPsVxgUAAYAEBL 6EgARGhID7bygAh2gA
AAAAIEQAAASAARAUAAEALGACACIAAWAUAAQALGAFAAEAAAAAAREDBQCICWOAAARAAAAAAAARAAQDY
AAAPhBAFEYTw+hXGBQABEAUGX0QQBWCES PpvKACHaAAAAACI SARADQARACAAAQAUAATALGADACAA
BAAUAAUALGAGAAEARAAAAAEDBQcJCWOPAAAAAARAARAAAAOYAAAPhKAFEYRG+hXGBQABOAUGX0SG
BWCEYPpvKACHaAARARACISAAADWAAACAAAQAUAAIALGADACAABAAUARUALGAGAC4ABWABAAAAAAAR
AwWUHCQsNDxEAAAAARAAAARAANGAAAD4QWBhGEOPkVxgUAATAGB1 6EMAZghNDSbygAh2gAAARAIEQA
ABEAARAUAAEALGACAC4AAWAUAAQAT.gAFAC4ABgAUAACALgAIAAEAARAXAARNAAAAAAAARAARAAARR
ARARAASYAAAPhGYBEYSY/hXGBQABaAEGXoROAWCEMPS5PSgEAUUCBAGSORAAEAL /ABAAAAAQABAAAA
AAAAAAAAAARARAAARAAAGAAADAQAABGEARAVXgUAAWGBB1 6EAABghAAAAGARACAAAQARARMARQAA
AAAARARARAAAAAAARAAAAABGAAA+EOAIRhAAAFCYFAAE4BAZehNACYIQAAAIAAQAUAAEAAAAARAEA
AAAAAAAAAAARAARARAAAAAAYAARPhKAFEYQAABXGBQABCACGXOSgBWCEAARCAAIALGABAAAABAAB
AAAARAAAAAARAAAARARAAAAAAGAAADA RWCBGEAAAVXgUAAdgJIBLl 6ECAhghARAAGADACKAAQAAAARA
AgAAARAAAAARAAAAAAAAAAARABgAAR+EQASRhAAAFCYFAAGODAZehEALYIQARAAMAKAAEACKAAQAA
AAQAAgARAAAAAARAAAAAAAAAAAARABGAAR+EEA4RhARAFCYFAAF4DWwZehBAOYIQARAMAKAAFACKA
AQAAAATAAGAAAAAAAAAAAAAAAAAAAAAAABGAAA+E4 BARhAAAFCYFAAFIEGZehOAQY IQAAAMAKAAG
ACKARQARAAQAAGARAAAAAAARAAAAARAAARAAABGAAA+ESBMRhAAAFCYFAAREYFQZehLATYIQAAAMA
KAAHACKAAQARAATAAGAAAAAAAAARAAAAAAAAARAAAABGAAA+EGBYRhARAFCYFAAHOFWZehIAWYIQA
AAMAKAATACKAQQAAAEM1 1AOAAAAAAARAAAAAAADE f+Q+AAARAAARARARAARALFCMagARARRAAAAA
AAAAAFJ2IACAAARAAAAAARAANAAAY AMciAAAAAARAAAARAARAATDOkegARAAAARAARARAAAAPT // /8A
ARAAtPDfAWEARACA////AAAADAARAAAAAAAANGe SCWARAAAAAAAAAARAAARRFZNCARARARANAANAR
AADQONOhfAAAAAAAAAAAAAAAAS3a9dgAAAARAARRRAAAAAFOSTi0AAAARAARARAAAAADLOSIOARAAA
AAAAAAAAAAARAEVETWAAAAAARAAAAARAATJ3I2XAAAAAAAAAAARAAARAUX SMgAAAAAARARARARAAAA
BlbJYwARAAAAAAARAAAAAAOhQQZzOAAAAAAAAANAARARAKEFYS FARAAAAARAAARRARR+gKOWWARAAAR
BAARAANAAAGYKOAWAAAAAARAARAAAAADDRphTAAAAAAAAAAAAAAAAS] OSFgARRAARARAAAAAAATLh
VD4AAAARAAARAAARARABKFLA IARAAARAARAAAARAAAEVSqZgAARARRARAARAAAALADLO1 YAARARARAA
AARAAACxd]Q/ARARARAARRAARAAACGW6TGAAAAAAAAAARAANAGOX 4 yURAAAAAARARAAAAAADNUSAE
AAAAAAAAAAARARAASWI3YAAARAAAAAAAAARAAKPAXECARAAAARRAAAAAAAALXMFpAARAAAARAARA
AAAAXCoFeAARAAAAAAAAANAAAKOFD]1 sAARARAAANAAAAAADMMWS r ARARARAAAAAAAAAAD 3IFCDAAA
ARAAPAAAARARAGYEXZSARAAARAAAAAAAAABRN] o+AAAARAARAARRAARAYY qi cCAAARAAARRARARAAA
ALIEkiIAAAAAAAAAPAAAAAAAPNUSAAAAARBZX 3WMBAAAA4 yVTBAAAAAARAARAARAAACK2710AAAAA
KPHfAWEAAAADNUSJAARAADT X 3SWMBAAAAKTOUXQAAAABABA8 DAQAAACK 271 0AARAAT PHfAWEAAAAD
- NuSdAAAAAFjXx3WMBAAAAKTbuXQAAAABk8d8DAQAAAENSZ 1 EAAARAAAAAARARARADMWCUVARAARAAA
_AAAAAARAAO3WBIAAAAAAAARRAAAAAATLVXWFUAAAAAARAAAAARAAARODKMiIARAAARARAARAARAAY KN
BAAAAAAARAAARAAAADBA4QgAAARAAAAAAAAARAACKNIN/AAAAAARAARAAAAAALl gvaaQAARAARARALR
- .- AAARAJAOUASARAARARAAARARARADWZNYOAAAAAAAAARARARAAAL ROOLAAAAAAAARARAAARADIFt ksA
AAAAARAAARAAARAAC2XeEOAAAARAAAAARAANAA 6BhdPWARRARRARNRRAARARAP////////1/7//1/177/7
/1111177777777 /7/7///R8N8DYP///WEARAAXQARARRAARAAAARAAAAAAeAAAAASOAAAPhIAHEYST
" /16EgAdghlj/Q00SAEOKAQBRSQEALYQRARQC38R//////////1//17//17//77/777777777777777
111777770 777777777070777707777777777777770777777777777777777777777777777777777
LIIIIIII 7077777777777 777777777777777777777777/777777777777777777777777777
//////8BARRARERBARP//////////BAQAAABAAAQD/////AQARABARQAD/////AQRARBARAQD/ ////
AQAAABCEmMP7/////BRQAAABARAAD/////BQAARBCEMPT////////////////77/7//7/7//7/77777777
LIIEIIII7IE0 7777770777777 77777777777/77/77/77777//2zsARARARRARARRARARAARAAARAARA
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ARAAAAAAAAAAAAAAAAAARRAAAAAARAAAAAARAAAAARAAAAARAAAAANAAAAAAARAAAAAAARRAAARR
AAAARARAAAAAAAAAAAAAARAAAAAAAARAAAARARAAAAAAAAAAAAAAARAAAAAR/ /8 TARAAARRAABTA
AQAJBAMACQQFAAKEAQAJBAMACQQFAAKEAQAIJBAMACQQFAAKEAAAAAAARAARAAAAAANANNANAARAS
AAFACQQODAAKEBQAJBAEACQODAAKEBQAJBAEACQQDAAKEBQAJBAAAEGABAAKEAWAJBAUACQOBAAKE
AwAJBAUACQQOBAAKEAWAJBAUACQQAAAAAAAASAAEACQODAAKEBQAJBAEACQQODAAKEBQAJBAEACQQD
AAKEBQAJBBIAAQAJBAMACQQFAAKEAQAJIBAMACQQFAAKEAQAJBAMACQOQFAAKEAAASAAEACQQODAAKE
BQAJBAEACQQDAAKEBQAJBAEACQQDAAKEBQAJBBIAGCXx0XAMACQQFAAKEAQAJBAMACQQFAAKERAQAT
BAMACQQFAAKEAAAAAARARARAARAARAEGCALHTEAWAJBAUACQQOBAAKEAWAJBAUACQOBAAKEAWAJBAUA
CQOQOAABIAgGDCigBkACQQObAARKEDWAJBBKACQOLAAKEDWAJBBKACQObAAKEAAAAABIAAQAJBAMACQOF
AAKEAQAJBAMACQQFAAKEAQAJBAMACQQFAAKEAAASAAEACQQDAAKEBQAJBAEACQQDAAKEBQAJBAEA
CQODAAKEBQAJBAARAAAARRAARAAARAAAAARARAAAAAAAAAARAAAAARANARAAAAANAAARAAARESsAaOKN
AKMGFg4BARAARADIP/cDowYWDGEARAAAAKSUGAe fb1dIAQAAAARAGL+2CI9vVOgBAAAARAADTAAQK
n29XSAEAAAARRKMGFg4AARAAAAAAAAAABAGACABXrDhGJBhYOAQRAAAAARK zsOE6MGFg4 BAAAAAARP
XCkWn29XSAEAAAAAAJYc+hgjBhYOAQAAAARAHWOOGS9vVOgBAARAAABSeMUbn2 9XSAEAAARAAPWU
fx6fb1dIAQAAAAANSB4 ] J59vVOgBAAARARABUEWNOWYWDGEAARAAATAS1Se fbi1dIAQARAARAX YAC
KKMGFg4BAAARAAAALWFOrn29XSAEAAAAAAMX 0TI zCjBhYORQAAAAAA 9% z 6MKMGFg4BAAARAARUE 38X
OWYWDGEAAARAABVL5z0fb1dIAQAAAAAACZPONKMGFg4 BARRAAAA+OTW3INn29XSAEAAAARAAGALWze]
BhYOAQAAAAAATmMM20J 9vVOgBAAAAAAD CuM4 owYWDGEAAARAARAGV10zy fb1dIAQAARAAAT 03UPKMG
Fg4BAAAAAADXLx0+owYWDgEAARAAARAOCbBECfb1dIAQAAARAAYHTMQaMGFgd BAAAAAACWEDxDn2 9%
SAEAAAARAMVD1USjBhYOAQAAAAAAGUIJRZIVVOGBAARAAABIH]1 1GowYWDgEAAAARADAPWwOefbldl
AQAAARAAAN2 9XSAAAARAAAAARARECAATAayN6TARAARAAAAAAAAAECAATAAUIRTGMGFg4 BAAAAAACL
TWFQowYWDgEAAAAAAHt 4g1Cfb1dIAQAAARAA3BUfUKMGFg4 BAAAAAADKnJSowYWDGEAAAARACMS
O0VOjBhYOAQAARAAAU38KWGMGFg4 BAAAAAADt EpldowYWDgEAAAARATGMOMC j BhYOAQAAAARAACG
YJ9vVOgBAAAAAADPdVPhn2 9X SAEARARAARQOUZWGfb1dIAQAAARRAASWb1ZJ9vVOgBAAAAAACDPDb] x1
OWYWDQEAAAAAAJt reGWEb1ldIAQARAAAAe2SJZGMGFg4 BAAAAAADZQMppowYWDGEAAAAAAGBY 5G]
BhYORQARAAAAIAUuZa59vVOgBARAAAARAUIDLSrowYWDgEAARARADYXOWyfb1dIAQAAAAAA ] DBmbaMG
Fg4BAAAAAABzCc51tn2 9XSAEAAAAAANBPW6j BhYORQAAARAAYROyLEMGFg4 BAAAARABUSWNROWYW
DgEAAARAAH1WFXKjBhYOAQAAAAAAGCHfcp9vVOgBAARRAAAROQgx0owYWDGEAARARALQOEXS £b1d]
AQAAAAAA61pkdZ9vVOgBARAARADOHKV4owYWDGEAAAAAAHI TOHqfb1dIAQAARARAT zhhe qMGFg4B
AAAAAACVelhOn29XSAEAAAAAAGQYHH+ BhYORQRAAARARAegARARQAARATAAAASQAARARANABUAAAA
ugECAN1DAWBt FwgAlFwIADWPCQC9FwoApl8LALUZDgBSWBEAH3gRAGS1EgBVSBMA4XOUACVAFGDS
ShgAVRYZAMQZHABmMMR4Aj 0IkAM51IwCiMikAfGctADQmLgDrPjAA3i cyRHRFNABbSzQAeHU1AHJ6
NQBiT]jkAzg06AFUgPADOWTWALB4 SAEGhPQDCPOAAHL ZAADBeQAArOUIANKhFACODSABSHUGAAFHT
RO5ySQCFeEsApkl1MACKkKUWDFNVQACOJYABPpAWARLZFsAQUL1cADIVYQDLI2IANXdi ACURYWBCFmQA
Bjx1AEsOZgCDP20Acl1yAFIDcwDWXHQOAMNPSADIWGAD/V4 IAGDKEAPZ5hwA4BYgA81yIALesigBl
CYsA020LAGte]jQAUWOBArFyRAGZhmgD3XJwAvFeeAPp/pADILKYAt EKpAH14ggB2RK4AN1 6XANSE
SgAYOLUAOX22ALhuuQALIrwADje8AM18vwBKEcUAZOfGAIsjyAARSCc4AZKTPAEhyZwDNQtEAIBET
AMBL1wCnVtsA+TzcAGB33gA+Jt8AkB]jARVS55wB2HUgAUW) oAKMQ6wDpXewADjHt AOI87TQBPfO4A
OArvAG5z8wD1XfUAALj4AKMs+gA3FvOADUZz9AFR4 /wAAAAAAtwIAALOCAADDAGARXATAAMWCAAD
AgAA3gIAAOYCAAD3AgAA+AIAAAADAAALAWAADAMAABQDAAAfAWAATAMAADODAAA]1 AWAARPWMAAEWD
AABNAWARVQMAAGIDAAB] AwAAkggAARAAAAAATAAAAAGEAAAT BAACeAQAEAGEAAAT BAACeAQAEAGEA
AATBAACeAQAEAQEAAAIBAACeAQAEAgEAAATIBAACeAQAEAgGEAAJABARAQCAQARAGEAATJ4BAAQCAQAA
AgEAAJYBAAT/QAOARAQAOAGAAKATAAO] jOQOBAAEAKATAAAAAAAACAGARQI TAewI QAAAARAAAAJET
AACQAARQAEAAAP//AQAAAACAVQBUAGSAbgBVAHCAbgD//WEACARARAAAAAAAANAA/ /8RAARAAAD/
/wRAAGD//WwARRAD/ /wARAGD/ /WwARRARJARAARXaQAQAAAGIGAWUERQIDBId6ACARAACACARAARAA
AAD/AQAAAAAAAFQAaQBtAGUAchgAE4AZQB3ACAAUgBVAGOAYQBuAAAANRaQAQIABQUBAgEHBgIF
BwAAAAAARAAQAAAAAAAAARAARACAAAAAAFMAeQBtAGIADWBSAARAMYaQAQRAARAGSGBAICAGICBIAS
ACARAARACACAARAAAAAAD/AQARARAAAAREACYBPAGEADAAAAGOMLAEAGQIOBQcCAgQYCBAQDARAAARAR
AARAARRAAARRAAQARAAAAANBDAGB8ACABWAGUACgBWAGWAYQBOAGUAIABHAGBAJABOAGKAYWAGAEWA
aQBnAGgAJAAAAEGAZQOBSAHYAZQBOAGKAYWBhAAAARZWQAYAKAGIGCQQCBQgDBLECAKD7 /MAOEARA
-AAAAAACfAAIAAAAAAEOAUwAgAEOAaQBuAGMAaABvAAAALf82/yAADmYdZwAAQSaQAQAAAgSFBgIC
AgMCBIcCAAARAAAAARAARANANAACEAAARAAAAREEACGBPAGEADAAGAEAAYQBYAHIAbWB3AARAPZWQ
AQAAAGCcDCQICBQIEBIA6ACAARACACAAAARARAAD/AQARARAAAEMALWB1AHIAaQB1AHIAIABOAGUA
dwAAADUMAAAAAATLBgQDBQQEAGSHeqBhAAARGAGAAARAANAA /WwEBAARAARBUAGEAaABVAGOAYQAA
ADsGKAECAAUAAAAAARAARAAARAAAAAAAEAAAAARAARAAARRAAGARAAABXAGKAbgBNAGQAaQBUAGCA
CWAAACTIABAAXCIgYAPDQAgAAaAEAAAAAZ /KIJkPziCbAyohmDAB1ARAAAIgEAAMSGAAABAEMARAAE
AMMQZgAAACIBAADPBgAAAQBDAAAAZGAAAAAAAARNWAWDWEAAAAARAAAAARAAANAAARAANRNARRARR
AAAAAARAARAARAAAAARAARAAAAAAAAAAAAAAAAAAAAAAAAAARAAAARAAAAARAAAAAAAARAARAAARR
AAAAAAAARAAAARAAARAAAAAARAAAAARAAAAAAAAARAAAAAANAARAARAANAAAAAAARAAAAAARRAAA
AAAAAAAAARARAAAAARAAAAAARAAAAAAAAAAARAAAANAAAARAAARAARAANAAAAAAARAAAAAAARAAR
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AAAAARAAAAAAAAAAAANAAARAAARAARAAAAAAAAARAAAAAAAARAAAAAARAARAARAAARARARAARAAR
AAAAAAAAAARAARAAARAAARAAAARAARAAAAAAAARARAAARARAAARAAAAARAAAAAAAARAAAAAAAAAA
AAAARAC1BsAHtACOAIAAE j OAABAAGOBKAARAAGQARAKL HAACUBWARAAAAAARAAAAAAAAAAAAARAAA
AAAAAAAAAAAAARAAARAAARARAAAARAAARAARAALARAAAAAAARAARAAAARAGARAAAARAAAAAWZG1EA
8BAA398AARAAAAAAARAARARAAAARAAAAARARAAARAAAASAAARAAAKPD/ DWEACBSAROQERAD/ //9/
/1/1€/171311/19/111/€/17/3/7//9/bRCIAP//EGARARARAAAPAGKAUGBhAGQAaQBVACRACABY
AG8AJABVAGMAbWBSAAAAAARAAAMAS gBNAFYABgBQADIANGA3ADIAMOAAAAAAAAAAAAARARAANARA
AAARAPGARAAGAARAOWARAAARDAABAAWAAGAMAAMADAAEARWABQAMAAYADARHAAWACAAMAAKADARK
AAWACWAMAAWADAANAAWADGAMAASADAAQAAWAEQAMABT ADAATAAWAFAAMABUADAAWAAWAFWAMABGA
DAAZAAWAGGAMABSADAACAAWAHQAMABAADAAfAAWAT AAMACEADAA i AAWATwAMACQOADAAL AAWAJGAM
ACCADAROAAWAKQAMACOADAAT AAWALAAMACOADARUAAWALWAMADAADAAXAAWAMGAMADMADAAOAAWA
NOAMADYADAA3AAWAORAMADKADAA 6AAWARAAAAARARAAARAARAARAAARAANAAAAAAAAAAAAAAAARA
AAAARAAARAAAARAARAARAAAAAAAAARAAAAAAAAAAAAAAARAARAARAAARAARAARAAAAAAAAARAAAR
ARAARAAA/vBAAAUBAGARAAARARAAARAAAAARAAARAQAAROCEN /L5T2gQq5EIACSNS OkwARAACAEA
ABEAAAABAAAAKAAARATAAACYAAAAAWAAALARAAAEARRAVAAARAURAADI AAAABWAAANQAAAATAAAA
6AARAAKARAD4AARAEGAAAAQBAAAKARAATAFARASAAAASAQAADAARADGBAAANAAAARAEAAAL ARABQ
AQAADWAAAFGBAARQAAAAYAEAABMAARBOAQAARGARAOQEARAe AAAREAARAGL SYWRpbyBwcmI0b2NY
bAAeARAAAQAARABS YWQe AAAABAAAREDNVgAe ARAAAQAARABNVgAeAARACWAAAE 5vem1hbC5kb30QA
bx4AAAAHARAAUDI 2Nz 1 xAGQe ARAAAWARADEYADCeAAAAFARRAEI pY 3Jvc29mdCBXb3 Ik I DEWLAA
QRAARACeChwORAAAQARAAARQQFbNi SQBQAAAAADGKUO93 SOBQARAAABY 1nMj sQBAWAAAAEAAAAD
ARAATQEAAAMAAADPBGAAAWAAAARAAARAAAAAAARAAARAAARAAARAAAARAAANAAARAAARARAAAARA
ARAARAAAAAAAAAAAARAAARRAAARAAAAAAARAARRAAAAAAAAAARRAAAARAAAAAAARRAARARAAAARA
AAARAAAAAAAARAAAAAAAAARAAARAARAAARRAARAAARAAAAAAARAAAAARAAAAAAARAAAAARAAAARA
AAAAAAAAAAAAAAAAAAARAARAAAAAAAAAAAARAARARRAARAAARAARAAAAAARAAAAAAAAAARAARAAR
AAAAAAAAAAAAAAAAARAAAAAAARAAARAAAARAAAAAAAAAAARAAAAAAAARAAARAAARAAAAARAANARA
ARAAARAAAAAAAAAAAAAAAARAAAAAAAAAARAARAAAAARAARAARRAARAAARAAAAARAARAAAAAARAAAR
AAARARAAAAAARAAAARARAAAAAAAAAAAARAARAAAAARAANAAARAARAAARAARAARAARAAAAAAAAAAR
ARAAAARARAAARAAARAAAAAAAAAAAARAARAAAAAAAARAARAAARAARAARAAAAAARAARAAARAAAAAAR
AAAAAARARAAAAAARAAARAARAAAAAAAAARAARAARAARAAAAAAAAARAAAAAARAARAAAAAAAAAARAAR
AAAAAAAAAAAAARAAAAAAARAAAAAAAARAAARAAAAAARAAAARAAAAAAAARAAARAAAARAAARAAANARA
AAARARAAAAAAAAAAAAAAAARAAARAAARARARAARARAARARARAAARAAAARAAARAAAARAAARRAAAARA
AAARAAAAARAAARAAAAAAAARAAAARAAARAAARAARAAARAAANAAAARAAAARAAAAAAAARAANARAANARA
AAAAAAAAAAAAAARAAAAAARAAAARAAARAAARAAAAAAAAAAARAAAAAAAARAAANAAAARAAAAAAANAAA
AAAAARAAAAAAAAAAARAARAAAAARAARAAAAAAAAAAARAARAAARAARAAARAARAARAAARAAAAAARAAR
AAARARAARAAAARAAAAAAAAAAAARAARAAAAAAAAARARAARAAARAARAAARAARAAAAAAAAAAAAARAAR
AAAAAAAARAAAARAAAAAAAAAAAAAAARAAAAAAAAAAARAARAAARAARAAARAARAARAAAAAAAAAAAAAR
AAARAAAAAAAAARAAARAAARAAAAARAAAAAAARAAARAARAAAARAAAARAAARAAANAAAARAAARAAANARA
AAAAARAARAAAAAARARAAAARAAARAARAAAAARAARAARAARRAARAARAAARAARAAAAAAAAARAAARAAR
AAARAAAAARARAARAARAAAARAAAARAARAAAAAAAARAARAARAAARAARAAARAAAAANAAAAAAAAAARAAA
AAARAAAAAAAAARRAAAAAARAAAARAAAARAAAAAAAAAAAAAARAAAARAAARAAARAAAARAAAAAAARAAA
AAARAAARAAAAARAAAAARAARAAARAAARAAAARAARAAARAAARAAAARAAARAAARAAAAAAAARAARAARA
ARAAAAAARRAAAAAAAAARAAAAAAAAARAAAAAAAARAANAAAAAARAAARAARAAAAARAAARAAAAAARARA
AAAAAAAARRAAARAAARAAAAAAAARAARAAAARAAAARAARAARAAARAAARAARAARAANAAARAAAAAAAAAA
AAAAAAAARRAAARAAAAARAAAAAAAAARAAAAAARARAARAAAAAARRAARAARAARAAAAAARAAAAAARAAA
AAAARAAARAAAARAAAAAAAAARAAAAAAAAARAAAARAAARAARAARAAARAAAAARAAAAAAAAAARAAAAAA
AAARAARAAAAAAAAAAAAAAARAAARARAAARAAAAARANAAARARRAAARAARAAAAARAAANAAAARARAARA
ARARAAARARAAARARAAAAAAARAARAAAAAAAAAAARAAAAARAARAAARAARAAAAARAAANAAAAAARAAAA
AAAAAAARARARARAARAARAAARAAAAARARAAARAARARRAARAAARAARAARAAAAAAAAARAAAARAARARA
AAAARAAARARARARAAAAARAAARAARAARAAAAAAAARARRAARAAARAARAARAAAAARAAANAAAAAAARALA
AAARAARAAAARARAAAAAARAAAAAAAARAARAAAARAARRAARAAARAARAARAAAAAAAAARAAAARAARARA

" AAAAAAAAARAAAAAARAARAARARARAAAARAARARAAAARAARAAAARAAAAARAAAARAAARAAAARAARARA
AAAAAAAAARAAARAAAAAARAARARAAAARAAARAAARAARAAARAAAARAAAAAAAARAAAAAAARAAAARAAA
AAARAAAAAAARARAAAAAAAAAAAAAAARAARAAAAARAARAARAAARAARAARAAARANAAARAAAAAARAAAR
AAAAAAAAAAARARARAAARAAARAARAARAAARAAAAAAARAARAAARAARRARAARAAAAAANAARAAAAAAAR
AAAAAARAAAARARAARAARAAARAARAARAARAAAAAAAARAARAAARAARAARRAAAAAAAAAAAAAAARAAAR
AAAAAAAARAARAARAAAAAAAAARARAARAAAAARAARAARAAARAARAARAAAAAAAAAAAAARAARAAAAAAA
ARAARAAAAAAAARAARAARAARAARAAARARAAAAAARAARAARAAARAARAARAAAAAAAAARAAAAAAAAAAR
AAAAAARARAAAARAAAAARAAAAAAAAAAAAAAAAAARARRAAAAAARAARAARAANAAAAAARAAARAAARAAR
ARAAAAAARAAARAARAAAAAAAAAAAARAAAAAARAARARAAAAAAAAAARAARAARAARAAARAARAARRAAAA
AAAAAAAARAAAAAARRAAAAAAAAARAARAAAAARAAARAARAARAAAAAAAAARAARAARAAAAARAAARAAARA
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AAARARAAAAARARAAAAAAAAAAAAAAAAAAARRARANAAAAAAARAAAAAAAAARAAAAAAAARARARAAARAARA
AAARARARAAARAAPAAAAAAAAAAAAAAAAAAARAAAAAAAAAARRAAAAAAAAAAAAAAARAAAAAAAAAAAARAA
ARARARARAAARRAAAAAAAAARARARAAAARAARAAAAAAAAARARAAAAAAAAAAAAAARAAAAAAAAAARAAAA
AAAAARAAARAAARAAAAAAARRAAAAAAAAARAAAAAAAAAARRAAAAAAAAAAAAAAARRAARAAAAAARRAAAA
ARARARARAAAAAAAAAAAAAAAAAAAAAAARRAAAAAAAAAAARAAAAAAAAAAAAAAARAARAAAAAAARAARA
AAAAAAAAAAAARAAARAARARRAAAAAAAANAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAARAAARARARAR
AAAAARAAAARARARAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAARAARAAAAAAARAARAAAAAARRAAAA
ARAAAAARAAAAAAAAAAAAAAAAAAAAAAARRAAAAAAAAARARAAAAAARRAAAAAAAAAAAAAAAAARARRAA
AAAAAAAAAAAARAAAARRAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARARAR
AAARAAARARARAPAAAAAAAAAAAAAAAAARRAAAAAARAAAAAAAAAARARRAAAAAARAAAAAAAAARRRAAAA
ARARAAARAAAAAARAAAAAAAAAAAAAAAARAAAAAAAAAARAAAAAAAAARAAAAAAARAAAAAAAAARAAAAA
AAARAAAAARARARARAARAARAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAARAAAARRARRAAARAR
AAARRAAARRARAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAARRAAAAAAARAAAAAAARAARAAAAAARAAAAA
AAARAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAARAARAAAAAAARAAARAAARRAAAAAAARRRAARA
AAAAARAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAARAAAAAAARAAAAAAAAARAAAAA
AAARARAARAAAAAAAAAAAAARARAAAAAAAARAAAANAAAAAARAAAAAAAARAAAAAARRARAAARAARRAAAA
AAARAAAAAAAAAAAAAAAAAAARARAAAAARAAAAAAAAAAAARAAANAAAAAAAAAAARAARAAAAAAARAAAR
AAAAAAAAARARAAAAARARAAARAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAARAARARRRRAARARAR
AAARAAAAAAARARAAAARAARAAAAAAAAAAAARAAAAAAAAAAAAAAAAARARAAARARAARARRARAARAAAA
AAARAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAARAAAAARAARAAAAAARAAAAAAAAAARAAAA
AAARAAAAAARRARAAAAARAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAARAAAAARRARRRAAAA
AAARAAAAAAAARAAAAAARAARAAAAAAAAAAAANAAAAAAAAAAAAAAAAAARAARAARARARARARARAAARA
AAARAAAAARARARARARARARAAAAAAAAAAAAAANAAAAAAAAAAAAAAAAAAAAAAARRARAARARARAAARA
AARAAAARAAPAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAARAAAAARAARRAAAAAAAAAAAAAAAARAAAAA
AAARAAAAAARARAAAAAAAAAAAARAAAAAAARAAAAAAAAAAARAAAAARAARAAAAARRAARAAAAARRRAAAPT /
AAAFAQIAAAARAARAAAAAAAAAAAAAAATAAAACL C3VNC4bEJOXCAAr LPmuRARARAXV zdWcLhsQk5cT
ACss+a5SEAQAAAAEAAAWAARABAAAARAARAASAAABWAAARRBOAAATQARAAGAAAAAAAABEAAACUAAAA
FWARAJWAAAALAAAADARAABAAAACSAAAAEWAAALQARARWAAAAVAAAAAOAAADEAAAADAARAAOAAARAC
AAAASAQAABAAAARAJARAATWIO0b3JVbGEAAGCAAWARAGYAAAADAAAAQWAAAAMARACUBWARAWARRHSQ
CgALAAAAAAARAASAAAAAAAAACWARAAARAAALAAAAAARAABAQAAABAAAAEAAAAGL SYWRpbyBwcm90
b2NvbAAMEARAAQAAAB4AARAGAAAAVG] ObGUARAWARAAEARAAAAFWBAAAHAAAAAAARAEAAAARBAAAA
zAAAAATAAADUAAAAAWARANWAAAAEAAAAEAEAARUAAAAOAQAABGAAAFABAAAFARARAGAAABQAAABE
QWRIb2NSZXZpZXdDeWNsZU1EAAMAAAROAAAAXOVEYW1sU3ViamVjdAAEAAAADQARAFIBAXRob3JF
bWFpbAAFAAAAGAAAAFIBAXRob3JFbWFPbERPC3BSYX10YW11AAYAAAAZAAAAX1Jldml1d21uZlRy
b2xzU2hvd25PbmN1AATIAAADKBAAAAWAAADAPMI I eARARKQARAE 1 hemt 1dCBS ZXF1aXJ1bWVudHMg
RG93 IChEcmFmdCkgYXROYWNOZWQAAF9SHgARRBKAAABKYX ZpZC51bG11ckBtb3RvemIsYS5ib20A
RHJhHGAAABIAAABVDG11ciBEYXZ1LUUOM] cyMOBsYR4AAAABAAAAAGX t ZQAAAAAAAAAAAARARAAA
ARRAAAARARRAAAAAAAAAAAAAAAAARARAAAAAARAAAAARAAAAARAAARAAAAAARRAAAAAAAARRAARAR
ARRAAARRARAAAAAAAAAAAAAAAAAAARAAAAAAAARARARAAAAAAARARAAAAAAAARARAAAAARARAAAAA
ARAAAAAAARARAAAAAAAAARAAAARARAAAAAAAARAAAAAARAARAAAAAAAAAAAARARAARAAAAAAAAAA
ARAAAAAAAAARARAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAARARARAAARARAARARARAAR
ARARARARRAAAAARAAAAAAAAAARAAAAAARAAARAAAAARARARAAAAAARAARAAAARRAARAAAAAARARAAA
AAAAARRAAAARAAAAAAAAAAAAAAAAAAAARAAARAARAAAAAAAAAAAARAAARAARARAAARARARAAARARAR
ARAAAAAAAARAARAAAAAAAAAARAAAAAARAARAAAAAAAARAAAAAAAARAARAAAARAARAAAAAARAAAAR
AARRAAARARAAAARAAAAAAAARAAAAAAARAAAAAAAAAAARARAAAAAARAAAAAAARAAARAAAAAARAAAA
AAARAAARAAARAAAAAAAAAAAAAAAAAARAAAAAAAAAARAAAARARAAAAARARAAAAAARAAAAAAAAARRAAAA
ARAAAAAAAARAAAAAAAAAAAAAAAAAAAAARAAAAAAARAAARAAAAAAARRAAAAAAARRAAAAARAARAAAAA
AAAAAAAAARRAAPAAAAARAAARAARAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAARARARAARAARAAAAA
AAARARARAAAAAAAAAAAAAAAPAANAAAAARAAAAARARAAARAAAAAAAARRAAAAAARARAAAAAAARAAARA
AARARAARAARRARAAAAAAAAAAAAAAAAAARAAAAAAARARARAAAAAAAARRAAAAAARAARAAAARARARAAR
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
 //6UAAACTAARAPWARAKGAARCDAAAAGGRARKSARADY ////rQRRAK4A
AACVAAAASAAAALEAAACyAAAAswAAAP7////9//_///f///?cAAAD+/////v////7/////////////
///////////////////////'//////////'///////////////////////////////////////////
/////////.//,////////.//.///‘///////./////////////////////////////////////////////
///////////////////////////////////////////////////////////////'/////////////
////////////////////////////////////////////////////////////////////////////
////////////////////////////////////////////////////////////UngAGSAdAAgAEUA
bgBOAH IReOAAAAAAARRAAARAAAARAARAAAARRAAARARARAARAARAAARARAAAARARRARRABYABOH/
/////////WMAAAAGCQIAAAAAAMAAAAAAAABGAAAAAAAAAAAAAAAAOF92ecyOxAGSAAAAgAAAAAAA
AABEAGEAdAB AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA‘AAAAAAAAAAAAAAAAAAAAAAAAAA
CgACAf///////////////wAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAFUAAAAAEAAAAAAAADEAVABhAGIAbABlAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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AAAAAAAAAARAARAAAAAAAAAAARAAAARORATBAQAAAAYARAD/////AAAARARARAAARAARARARAARA
AAARAAARAANAAARAAAAAAAAARX QAAAKCNAAARRARAVWBVAHIAZABEAGSAYWB1AGOAZQOBUAHQAARAR
AAAAAAAARAAAAAAAAAPRAAANAARAARAAAAARAARAAARAAAAARABOAAGECAAARABQAAAP/ ///SAAAAA
AAAARAAARAAAAAAAAARAAAAAAARAAAAARAAAAARAARAARAARO6KAAAAAAAAFAFMAdOBLAGOAYQBRY
AHKASQBUAGYAbWBYAGOAYQBOAGKAbWBUAAAAAAAAAAAAAAAARARAAAAARAAARARARAARAKAACASL//
/17177777777 /wAAARAARRARRAARAAAAAARAAAAAAAAAARAAAAAAAAAAARAARAKQARRAAEAAAAARA
AAURRABVAGMAJQOBtAGUAbgBOAFMAJQBtAGOAYQBYAHKASQBUAGYAbwBYAGOAYQBOAGKAbWBUARAR
AAAAAAARARAAAATBBARARP//////////AAAAARARAAARARAAANARNAAAAAAAAARAAAAAAAAAAAARAR
AAARYAARARAQAAARAAAAAAQBDAGSALOBWAESAYGBGAAAARAAARARAAAAARRAAAAAAARAAAAARAAAA
AAAAAAAAAAAAARAAAAARARAAAAAAAABIARGD///////////////8ARARAARRAARAAAARAARARAARARA
AAAAAAARARARAAARAAAAAANARANAAGAAAAAAARAAAAAAAARAAANAAARAARAARAAARAARRAARAAAR
AAAAAAARAAAAAAARAAARARAAAARAAAAAAAAAARAAAARAARARNARARNANARP///////////////wARAARL
AAAAARARARAAAAAAAAAAAAAARAARNAAAAAAAAAARAAAAAARARARAAARARAAAEARAD//////1//1///
TIIELLLLI7 077770777707 07 7777077777777 77770077707777777777777777/777777777777
LIIELLELTT LI 7770777007777 77 777777777777 070077077700777777777777777777777777
TI11770777 7770770777777 7777777777777770777707777747777777077/7777777/777717777777
LIIILLLLEL 7777777770777 7777777777777 7777777777777777777777777777/7777777777
L1117 707 7777707707 777777777777777777777777077777777777777/7777777777717777777
[17117777777 7777777777777 777777707777707777777/7777777/777777777777/777777777777
TIIILLLLEL PP 7777777007777 77777777777170777777777700777777777777777777777777
LILLTILITI I 7P 7 0000017777777 77777777777777/77777717777777
L1117 77777777077777777077777777/77777777777777/7777777777/RQD+/wMKRAD/////BgkC
ARAAAADAAAARAAAARhGAAABNaWNyYb3NvZNQgV29yZCBEb2N1bWVudAAKAAAATVNXb3JkRGS]ABAA
AABXb3JkLkRvY3VtZW50LjgA9DmycQAAAAAAARAAAAAAAANADANARAAARAAARAAAAAARAAARARAA
AAAAARAAAAARAAAARAAAAAAAAAAAAAAAARAAAANAAAAARAAARAAAAANAAAAAAAAARAAARAAARARRA
AAAAAAAAARAAAAAAAAAAAAAARARARAAAAAANANANAAAANAAAAARAAANAARAAAAAAAARAAAARAARAA
AAAAAAAAARAAAAAAAAAARAAAAARARARAAAAAANAANARAARAAAARAAAAAAAARAARAAARAAAAAARAA
AAARAAAARAAAAARAAAAAAARAAAAAAARAAAAAARAAAANAARAAAARARRARAAAAAAAAAAAARARAAAARARAA
AAAAAAAAAARAAAAAAAAAAAAAAARAAAAAAAANAAAAAAAAARANANAAARAAANAAAAAAAAARAARARAAR
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAANANAAAAANANAAARAAARAAARAAARARAAARARAAR
AAAARARAARAAARAAARARAAAAAARARAAAAAAAAARARAAAAAAANAARAABSAGS AbWBOACAARQBUAHQA
CcgBSAAAAAAARAAAAARAAAAAAAAAAAAAAARAAAARRAAAAAAAAAAAAAARAAARAAARAAAFGAFAL//////
////AwWAAARY JAgARARAAWARAAAAAAEYAARAARAAAAAAAAABG+vV2) 2zl 7TEADSARAACAAWARAARAAEQA
YOBOAGEAAAAAAAAAAAARAAARAAARAAAARAAANAARAARAAAAAAAARAAARAARAAARAARAARAARRAARA
AAARAARKAAIB/////////7//////AARRARAARAANANARADAAANAANANAAAAAANAARAARAARARAAAR
VOARAARAQAAARAAAAMOBUAGEAYgBSAGUARAAAAAAAAAAARARAARAAAARAAAAAARAARAARANARAARRA
AAARAAARARAAARAAARAAAARAAAAAAGEBAAAABGAARP////SARAARAARARAAAAAAAARAARARAARANA
ARARAAARARAAARAAAABAAARACT CAAAARAABXAGS8ACGBKAEQALWR]AHUALQBIAGAAJARAAAAARLAA
AAARARAAARARARARAAAAAAARAAAAAAAAAARAARARARAAAGGACAQIAARAFAARA/ /// /WARARAAAADL
AAAAAAAAARAAAAAAAAARRAAAAAAAAAAAAARARAAAAAACT QOAAAARAAATEARACCAARAAGWARATQAAACF
AAARhgARATcARACTIAAAAIQAAATOAAACLAAAAIARAAT OAARCOAAAAJWAAAJAAAACRARAAKGARAJIMA
AACUAAAAIQAAAJYARACXAAAAMAAAATKAAACaAARRAMWARATWARACAARAANGARAJSAAACGAARRCQAA
AKIARACJAAAA/v///6URRACMAARAPWARAKGAAACPARARQQARRKSARADH/ ///// 1111111111717/
LSNPS 8/ ++BRRR/ £/ /1T T+
[0/ ITOBRBRD/ [/ /11177777770 07777 777777770777 7777707777077777777777777777777
LITTLI70 0700700707770 0777777000 777707777707777770777777777777777777777777777
LITLLITT T 7000000007700 7 7007777777777 70777777777777077777777777777777777
IILTLLLITT TP P00 7700777077800 07777707777777070777770770077777777777777777
LE0LL0700 7007777777007 7777777777777/7/777/7/777/7777/777/BORARPT///8DARARBAAAARUA
AAAGARAABWAARAAGARAAJAAAACGAAAASAAAAMARNAADQAARPT////////1////1/17/1//17/7////7
LIITTLTTII 1P TE7 0771770770000 77 70777777777 7777707077777777777777777777777
LILIIT007 7700077077770 7 7777770000700 0 7070077074777 707077777777777777777777777
SILITITTTIII I 70777777077 707777777777777707777777777771707777777777717777777
LELITTTLI0 700777777777 77777770777777777777070777777770777777777777770777777177
LILITT77 77707707777 77777777777777777777777077777777077700777777777777177777777
LITLLEI LTI 7170771007007 707 7777777777070 7777707070777777/77777777777777/77777
LILITITI7T 7007700777777 7 7770007777777 7777777777777777777777777777704777777777
LILLII7 0770771777717 0770777777777/77/7777/777/7//+URQRABGARAAIAARAUARAARXOFK
SG9jUmV2aWV3Q31jbGVIRAADAAAADGAAAF IFbWFpbFN1YmplY 3QABAAAAAOAAABEQXV0aGlyRW1h
aWwABQAAABGAAABFQOXV0aG9yRWlhaWxEaXNwbGF5TmFt ZQAGAAAAGQAAAF9SZX ZpZXdpbmdUb2 9s
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c1lNob3duT25]j ZQAHARAAHARRAFIQcmV2aW91c0FkSG9jUmV2aWV3Q31jbGVIRAACAARASAQAAAMA
AAAuU+54HWARABUAARBXAGKACGB1AGWAZQBZAHMAIABDAGEACGAGAEEAZABhAHAAGABIAHIAAARR
ABBAAAARAAAAagBtAHYAQABtAG8AGABVAHIALWBSAGEALGBjAGS8ADQAAAARAHWAAABYAARBWAGKA
bABsAGUAdgBpAGUAaQBsAGWAZQAGAEOALOBOADIANGA3ADIAMOAAAAMAAARWDZCSAAAARARARARR
AAAAARAAAAAAAAANAAAANAAANAAAAARAAANANAARAAAANAAAANAAAAARARAAAARAARAAAARAAAAALA
DAARAAAAAAAAAAARAAAANAAAAAAAAAAAAAAANAARAAANAARAAARAAARAARARAAAAAAAARARNAAARLD
AAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAARAAAAAAANAAAAAAAAUAUWB1AGOADOBhAHIAeQBJAGAA
ZgBvAHIAbQBhAHQAaQBVAG4AAAAAAAAAAAAAAAARAAAAARAAANAAAARRARARCORAIB/// /11717777
////BAARAAAAAARAAAAAAAAAAAAAAAAAARAAAAAAARARAARAARARDARARARQARAAAAAABOBEAGSA
YwB1AGOAZQBUAHQAUWB1AGOADLQBhARIAeQBJAG4AZgBVAHIADOBhAHQAAQOBVAGAARARAAAAAAARA
ADgAAQEEAAAA//////////8AARAARAAARARARAAAARAARAAANAAAAARANAAARAARAAAARRACAARA
4ATAAAAARAABAEMAbWBtAHAATWBiAGOAAAAARAAAAAAAAAAAAAAAAARAAAAARAAARARARARNARARD
DAAAAAAAAAAAARARARARMAEGACAR/////////// 7/ //wARAARAAARARARAARAAAAARAAAAAARARANAA
AAARAAAAAAAAAAAAAABQAAAAAAAAAAAAAARAAAAARAAAAARAAAAAAARAAAARAAAAAAARRAAARAAAA
AAAAAAARRAAARAARAARAAAAAARAAAAAAARAAAAARNARR////////////////ARAARARRRARAAARARA
AAAAARAAAARAAAAAAAAAAAAAAANARAAAAAAARAAAARAAARAAAQD+/WMKAAD/ /// /BgkCAAARAADA
AAARARAARRhgAAABNaWNYb3NvZnQgV29yZCBEb2N1bWVudAARKARRATVNXb3JkRG9JABAAAABXb3Jk
LkRvY3VtZW50LjgA9DmycQAAAARAAAAARANAAAAARAAAAAAAARAAAAARAAARAAAAARAD /WAABQEC
AAARAAAAAAARAAAAAAAAARACAAAAALXN] ZWuGxCT1wgAKyz5r kQAAAAF1c3VnC4bEJOXCAArLPmu
RAEAAAABAAAMAAAAAQARAGYAARAPAAAACAAAAAUAAACEAAAABGAAAI WAAAARAAAAIAAAABCARACE
AAAACWARAKQAAAAQAAAAr ARAABMAAACOAAAAFGAAALWAAAANARAAXARAARAWAAADGAAAAARGAAAOQE
AAReAARACQAAAE1vdGIyb2xhAABnAAMAAABMAAAAAWAAREMAARADAARAY gCcAAAMAAARTEACACWAA
AAAAAAALAAAAARAAAAASARAAARAAACWAAAAAAAAAeEAAARQAARBARAABPUMFkaW8gcHIvdGOjb2wA
DBAAAATAAARAeAAAABgAAAFRpAGx1ARAMAAAABARAAAACCAQAABWAAARAARABARAAAAQAAAPAAARAAC
AARA+AARAAMAAARARAQARBAAAADQBAAAFAAAAYAEAAACAAAR=

_= NextPart_ 000 01C4B8ECC.A41A12C2--
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From ~ Thu Feb 10 14:15:13 2005
Return-Path: <jmv@motorola.com>
Received: from az43exm04.phx.mcd.mot.com ([144.191.86.40])
by pooh.tcg.mcg.mot.com (8.11.6/8.9.3) with ESMTP id i8RLoip32221
for <CLAYTON@POOH.TCG.MCG.MOT.COM>; Mon, 27 Sep 2004 14:50:44 -0700
Received: by az43exm04.phx.mcd.mot.com with Internet Mail Service (5.5.2657.72)
id <TXXX45RQ>; Mon, 27 Sep 2004 14:14:06 -0700
Message-ID: <3F05200B37A1D511BE550002B3289243159F1414@az43exm04.phx.mcd.mot . com>
From: Villevieille J-P26721 <jmv@motorola.com>
To: Ahmad Ahsan-G30074 <ahsan.ahmad@motorola.com>,
Natt Amrit-AAN040
<amritnatt@motorola.com>,
Will Andrew-AWILL]l <Andrew.Will@motorola.com>,
Matlock Christine-G20007 <christine.c.matlock@motorola.com>,
Costello Edward-G20048 <ejc@motorola.com>,
CLAYTON MARK-AMCO036
<Mark.Clayton@motorola.com>,
Roth Matthew-p53995
<Matthew.Roth@motorola.com>,
Rutledge Shawn-E50053
<shawn.rutledgelmotorola.com>
Subject: RE: When do I get content that I just bought?
Date: Mon, 27 Sep 2004 14:14:05 -0700
MIME-Version: 1.0
X-Mailer: Internet Mail Service (5.5.2657.72)
Content-Type: multipart/alternative;
boundary="----_= NextPart 001 01C4A4D6.EBIA60FA"

This message is in MIME format. Since your mail reader does not understand
this format, some or all of this message may not be legible.

—————— _= NextPart 001 01C4A4D6.EBIA60FA
Content-Type: text/plain

Ashan,
Actuélly, the use case was debated before and may or may not be included in versionl
regards...JMv

Jean-Marc Villevieille

Director Engineering Advanced Solutions
Motorola

Tempe, AZ

(W) 602-659-8177

(M) 480-236-3446

jmv@motorola.com <mailto:jmv@motorola.com>

————— Original Message---—--
. From: Ahmad Ahsan-G30074
"Serit: Monday, September 27, 2004 11:57 AM
~To:. Ahmad, Ahsan-G30074; Natt Amrit-AAN040; Will Andrew-AWILL1; Matlock Christine-G20

Subject: When do I gef content that I just bought?

This is something we need to consider during detailed design but I thought I'd ask b
Under the present design we were (I was) envisioning If I am listening to a song vi

Once a user sends a request to buy content should we allow them to replay the conten
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Thanks,

Ahsan

—————— _=_NextPart_001_01C4A4D6.EBYA60FA
Content-Type: text/html
Content-Transfer-Encoding: base64

PCFETONUWVBFIEhUTUwgUFVCTE1DICItLy9XMOMvLORURCBIVE1MIDQuMCBUcmFuc2l0aWouYWwv
LOVOIj4NCjxIVEIMPjxIRUFEPGOKPE1FVEEgSFRUUCLFUVVJIVj0iQ29udGVudClUeXB1IiBDTO5U
RUSUPSJ0ZXhOL2hObWw7IGNoYXJzZXQ9VVMLQVNDSUkiPgOKPFRIVEXFPk11c3NhZ2UBL1RJVEXF
PgOKDQo8TUVUQSBjb250ZW50PSINUOhUTUwWgNiL4wMC4 yODAWLJEONTgi IGShbWU9ROVORVIBVESS
PjwvSEVBRD4NCjxCTORZPgOKPERJV)48U1BBTiBjbGFzcz00Mzc1NTUZMTktMj cwOT IwMDQ+PEZP
T1QgZmFjZT1BcmlhbCBjb2xvcj0jMDAWMGZMIAOKCc216Z2TOyPkFzaGFuLDwvRk90VD48L1NQQUA4 +
PCOESVY+DQO8RELWPJxTUEFOIGNSYXNzPTQzNzUINTMxOSOyNzA5MjAwWND48Rk 9OVCBmYWN1 PUFY
aWFsIGNvbGIyPSMWMDAWZmYgDQpzaXplPTI+PCOGTO5UPjwvU1BBTj4mbmJzcDs8LORJIV4NCYxE
SVY+PFNQQU4gY2xhc3MONDM3NTU1IMzESLTI 3MDkyMDAOPxGTOSUIGZhY2U9QX JpYWwgY29sb3I9
IzAwMDBmMZiANCnNpemU9M]5BY 3R1YWxseSwgdGh1IHVZzZSB]j YXN1IHdhcyBkZWIhdGVkIGJI1Zm9y
ZSBhbmQgbWF5IG9yIGlheSBub3QgYmUgaW5jbHVkZWQgDOppbiB2Z2XJzaW9uMS4wIGJI1dCB3aWxs
IGJ1IHR0ZXJ1IHVsdGltYXR1bHk6IGFzIHR0ZSBjb250ZW501G12zIHJ1c21kZW50IGOuIHROZSAN
CnBob2511G11bW3yeSwgdGhlIGFjdGlvbiBQdXNoLXRvLUJ1leSA0ZXZ1biBpZiBpdCB3aWxsIHBo
eXNpY2FsbHkgYmUgc31luY2hlZCBvbmx 5IA0KbGF0ZXIgaWdgdGhlIGRheSkge2hvdWxkIGNSZWEy
IGEgZmxhZyBpbiB0aGUgc29uZyByaWdodHMgYXNzb2NpYXR1ZCBkaWdpdGFsIAOKcmlnaHRzIHNO
b3J12CBpbnRvIHR0ZSBwaG9uzSB0aGFO0IHdvdWxkIGFsbG33IHVubGltaXR1ZCByZXdpbmQveGxh
€SByaWdodCBhd2F5IA0Kb24gdGhlIHBob251IGImIG51ZWR1Z2C4mbmIzcDsgV2UgbWESIGF1dGot
YXRpY2FsbHkgcHVzaCB0aGUgc29uZyBpbnRVIHROZSANTXkgDQptdXNpYyBjaGFubmVsIiBvbiBO
aGUgcGhvbmUgb3Iga2V1cCBpdCBpbiB0aGUgc2FtZSBjaGFubmVsIGFuZCBhbGxvdyBpbnNOYWS0
IAOKcmVWbGF5LCB3aGl]jaGV2ZXIgaXMgdGhlIGlve3QgbmF0dXJhbCBmb31gdGhlIHVZZXIgKFRC
RCB1c2VyIGdyb3VwKS4mbmJIzcDsgYXMgd2UgDQphemUgZWlwaGFzaXppbmegb251 IHR5cGUgb2Yg
YmVOYXZpb3IgcGVyIGNoYWSuZWwgKHRyaWNr IHBsYX12IG9yIG5vIHRyaWNr IAOKcGxheXMpLCRO
aGUgZmlyc3QgbWVjaGFuaXNtIGlheSBiZSB0aGUgYmVzdC4AmbmJzcDsgVGhpcyBtb2R1bCB3b3Jr
CyB3ZWxsIGZvCciANCmZ1dHVyZSBOb2t1biBjcmVkaXQgLWJIhc2VkIHRyYWSzYWNOaWIuIGNvdW50
ZXJzIHdoaWNoIGRvVIG5vdCBuZWVkIGEgbG12ZSANCmludGVyYWNOaWOuIHRVIGNhecnJ5IGZvendh
cmQgdGhlIHRYYW5zYWNOaW9uIm5ic3A7TYWSKIGF2b21kIHN1cGFyYXR1TAOKbW1ljcm8tcHVyY2hh
c2UgcmVxdWVzdHMuIm5ic3A7IEIuIHN1Y2ggYSBj YXN1LCB0aGUgbmV4dCBzeW5jaCBvZiBNeSBN
dXNpYyBtYXkgYmUgDQpmb3IgbmS80aGluZyBhcyB0aGUgc29uZyB3aWxsIGFwcGVheiBhdXRVDWEQ
aWNhbGx5IGluICJteSByZWN1bnRseSBwdXJjaGFzZWQiIAOKc2VidGlvbiBvZiBNeSBNdXNpYyR]
aGFubmVsKS4uLjwvRkS0OVD48L1INQQU4+PCIESVY+DQO8REIWP)XTUEFOIGNsYXNzPTQzNzU1NTMx
OSOyNzAS5MJjAwWND48RkIOVCBMYWNLPUFyaWFsIGNvbG9yPSMWMDAWZmYgDQpzaXpl PTI+PCYGTOSU
PjwvU1BBT] 4mbmJzcDs8LORJIVI 4NCIXESVY+PFNQQU4gY2xhc3MINDM3NTUIMZzESLT I 3MDkyMDAQ
PjxGTOSUIGZhY2U9QXIpYWwgY29sb3I9IzAwWMDBMZ iANCnNpemU9Mj5yZWdhcmRzLi4uSk12PC9G
TO5UPjwvU1BBTj48LORJVI4ANCIRESVY+Im51ic3A7PCIESVY+DQo8SREIWIGFsaWduPWx12nQ+DQo8
REIWIGFsaWduPWx1ZnQ+PEZPT1QgZmFjZT0iQ29taWMgU2FucyBNUyIgY29sb3I9IzAwWMDA4MCBzZ
aXplPTI+SmVhbilNYXJjIAOKVMLsbGV2aWVpbGx1PCIGTO5UPwvRE1IWPGOKPERIViBhbG1lnbjls
ZWZ0PjxGTO5UIGZhY2U9IkNvbW1lj IFNhbnMgTVMiIGNvbGOyPSMwMDAWODAGCc21 6ZT0yPkRpcmVs
dG9yIAOKRWSnaW51ZXJpbmcgQWR2 YW5§ ZWQgU29sdXRpb252zPCIGTOS5UPjwvRE1WPGOKPERJIViBh
bGlnbjlsZWZ0PjxGTO5UIGZhY2USTIkNvbWljIFNhbnMgTVMi IGNvbG9yPSMwMDAWODAgGDOpzaXpl
. PTI+TW90b3JvbGEBLOZPT1Q+PCOESVY+DQo8REIWIGFsaWduPWx1ZnQ+PEZPT1QgZmFjZT0iQ29t
aWMgU2FucyBNUyIgY29sb3I9IzAwWMDA4MCBzaXplPTI+VGVtcGUsIAOKQVOBLOZPT1Q+PCOESVY+
DQo8RElWIGFsaWduPleZnQ+PEZPTngZijZTOiQZ9taWMgUZFucyBNUngY29sb319IzAwMDA4
MCANCnNpemU9Mj40oVyk2MDItNjUSLTgxNzc8L0OZPT1Q+PCO9ESVY+DQo8RE1WIGFsaWduPWx12ZnQ+
PEZPT1QgZmFjZT0iQ29taWMgU2FucyBNUyIgY29sb3I9IzAwWMDA4MCANCNNpemU9Mj40TSkOODAL
MjMZLTMONDY8LOZPTlQ+PC9ESVY+DQ08RElWIGFsaWduPWXlZnQ+PEZPTngZijZTOiQ29taWMg
U2FucyBNUyIgY29sb3I9IzAwWMDA4MCBzaXplPTI+PEEgDQpocnVmPSJItYW1lsdG86aml2QGlvdGoy
b2xhLmNvbSI+am12QGlvdGOyb2xhLmNvbTwvQT48L0ZPT10Q+PCIOESVY+PCOESVY+DQo8QkxPQOtR
VU9URSBkaXI9bHRyIHNOeWXlPSJNQVJHSU4tUleSFQ61DBweCI+DQogIDxESVY+PC9ESVY+DQog
IDXESVYgY2xhc3MIT3VObG9va0llc3NhZ22VIZWFkZXIgbGFuZz11billcyBkaXI9bHRyIGFsaWdu
PWx1ZnQ+PEZPT1QgDQogIGZhY2UVGFob21hIHNpemU9M] 4t LSOt LU9yaWdpbmFsIE11c3NhZ2Ut
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LSOtLTxCUj48Qj5Gcm9t0jwvQ] 4gOWht YWQgDQogIEFoc2 FuLUczMDA3NCA8QL1I+PEI+U2VudDo8
LOI+IElvmeheSngZdeGVtYmVyIDI3LCAyMDAOIDEijU3IAOKICBBTTXCUj48Qj5UbZO8LOI+
IEFObWFkKIEFoc2FuLUczMDA3NDsgTmFOdCBBbXJpdC1BQU4wWNDA7 I FdpbGwgQW5kemV3LUFXSUxM
MTsgDQogIElhdGxvY2sgQ2hyaXNOaW51LUcyMDAWNzsgQ29zdGVsbG8gRWR3YXJkLUcyMDAOODsg
VmlsbGV2aWVpbGx1IEotUDI2NzIxOyANCiAgQOXBWVRPTiBNQVJILLUFNQzAZzNjsgUm90aCBNYXRO
aGV3LXA1Mzk5NTsgUnV0ObGVkZ2UgDQogIFNoYXduLUUIMDA1MzxCUj48Q7 5TAWIQZWNOOjwvQjdg
V2hlbiBkbyBJIGd1dCBjb250ZW50IHROYXQgSSBqdXNOIAOKICBib3VnaHQ/PEJSPixCUj48L0ZP
T1Q+PCOESVY+DQogIDXESVY+PEZPT1QgZmFjZT1BcmlhbCBzaXpl PTI+PENQQU4gY2xhec3MI9MzY 3
MTYZNDE4LTI3MDkyMDAOPlRoaXMgaXMgC29tZXRanSnIAOKICBBZSBuZWVkIHRVIGNVbanZGVy
IGRlcmluZyBkZXRhaWx1ZCBkZXNpZ24gYnVOIEkgdGhvdWdodCBIJ2QgYXNr IGJ1Zm9yZSBJIIAOK
ICme3JnZXQuPC9TUEFOPjvak9OVD48LORJVj4NCiAgPERJVj48Rk9OVCBmYWNlPUFyaWFsIHNp
emU9Mj48U1BBTiANCiAgY2xhc3MOMzY3MTY2zNDE4LTI3MDkyMDAOPjwvU1BBTj48L0ZPT1Q+Jm51
Cc3ATPCOESVY+DQogIDXESVY+PEZPT1QgZmFjZT1BcmlhbCBzaXpl PTI+PFNQQU4gY2xhc3MIMzY3
MTYzNDEA4LTI3MDkyMDAOP1VuZGVyIHROZSBwcmVzZWS50IAOKICBkZXNpZ24gd2UmbmJzeDsmbmJz
cDt3ZXJ1IChJIHdhcykgZW52aXNpb25pbmcgSWYgSSBhbSBsaXN0ZW5pbmecgdG8gYSBzb25nIHZp
YSANCiAgaVJhZGlvIGluIG15IGNhciBhbmQgSSB3YW50IHRVIGJI1eSBpdCBIIGNsaWNr ICIwdXNo
IHRVIGJleSIuIEJldCBJIGthidOIAOKICBsaXNOZW4gdGBgdGhlIGvaanangdGSgdGhlIHRy
YWNrIGFnYWluIHVudGlsIEkgZ2V0IGhvbWUgb3IgdG8gYSBob3RzcGI0IGFuZCANCiAgec3luYy4g
PCOTUEFOPjwvRk9OVD48LORJIV) 4NCiAgPERJIV] 48Rk 9OVCBMYWN1 PUFyaWFs IHNpemU9Mj 48U1BB
TiANCiAgY2xhc3M9MzY3MTYZNDE4LTI3MDkyMDAOPjwvU1BBT48L0ZPT1Q+Jm5ic3A7PCIESVY+
DQogIDXESVY+PEZPT1QgZmF]jZT1BcmlhbCBzaXplPTI+PFNQQU4gY2xhc3MOMzY3MTYZNDE4LTI3
MDkyMDAOPkO9uY2UgYSB1c2VyIHN1bmRzIAOKICBhIHJI1cXV1c3Q0gdG8gYnV5Im5ic3A7Y29%udGVu
dCBzaG91bGQgd2UgYWxsb3cgdGhlbSBObyByZXBsYXkgdGhlIGNvbnR1bnQgdGhhdCANCiAgdGhl
eSBQdXNOIGJvdWdodCBpbW11ZG1hdGVseT88L1NQQU4+PCIGTO5UPjwVRELIWPGOKICASRELIWP S xG
TO5UIGZhY2U90XJpYWwgc216ZT0yPjxTUEFOIAOKICBIbGFzcz02zNjcxNMOMTgt My cwOT IwMDQ+
PCITUEFOPjwvRk90VD4mbmJIzcDs8LORJIVI 4NCiAgPERJIVS 48Rk 9OVCBMYWN1 PUFyaWFs IHNpemU9
Mj48U1BBTiANCiAgY2xhc3MOMzY3MTYzNDE4LTI3MDkyMDAOP1ROYWS5rcyw8L1NQQU4+PCIGTO5U
PjwvREIWPgGOKICABREIWPjxXGTO5UIGZhY2U9QXIJpYWwgc216ZTO0yPjxTUEFOIAOKICBibGFzcz0z
NJj cxNjMOMTgtMjcwOT IwMDQ+PCITUEFOPjwvRk90VD4mbmJIzcDs8LORJIV] 4NCiAgPERJIVS 48Rk 90
VCBMYWN1PUFyaWFsIHNpemU9Mj48U1BBTiANCiAgY2xhc3MI9MzY3MTY zZNDE4LTI3MDkyMDAOPkFo
Cc2FuPCITUEFOPjwvRk90VD48LORJIV] 48LOIJMTONLUVVPVEU+PCICTORZPIwvSFRNTD4NCg==

--—----_= NextPart 001 _O01C4A4D6.EBSA60FA--
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- From - Thu Feb 10 14:16:42 2005
Return-Path: <Michael.Pearce@Motorola.com>
Received: from az33exr03.mot.com ([10.64.251.233])
by pooh.tcg.mcg.mot.com (8.11.6/8.9.3) with ESMTP id i8TIvWp03045
for <CLAYTON@POOH.TCG.MCG.MOT.COM>; Wed, 29 Sep 2004 11:57:32 -0700
Received: from labs.mot.com (udomsvc2.labs.mot.com [173.23.250.2])
by az33exr03.mot.com (Motorola/az33exr(03) with ESMTP id i8TIKBIf032309;
Wed, 29 Sep 2004 13:20:11 -0500
Received: from udomsvcé6.labs.mot.com (udomsvcé.labs.mot.com [173.23.250.61)
by labs.mot.com (MotLabs Smoke & Mirrors) with ESMTP id iBTIKQ53j022043;
Wed, 29 Sep 2004 13:20:26 -0500 (CDT)
Received: from ames (ames.labs.mot.com [173.23.163.2])
" by ims2.labs.mot.com (iPlanet Messaging Server 5.2 (built Feb 21 2002))
with ESMTPA id <0I4T0036PEY2Y8@ims2.labs.mot.com>; Wed,
29 Sep 2004 13:20:26 -0500 (CDT)
Date: Wed, 29 Sep 2004 13:20:26 -0500
From: Michael Pearce <Michael.Pearce@Motorola.com>
Subject: iRadio Streaming Media Protocol
To: "'Mark Clayton'" <mark.clayton@Motorola.com>,
Villevieille Jean Marc-P26721 <jmv@Motorola.com>,
Costello Edward-G20048 <ejc@Motorola.com>
Cc: Tzvetan Horozov <horozov@labs.mot.com>,
"'Jay Almaula'" <Jay.Almaula@Motorola.com>,
"'Venu Vasudevan'" <CVV01l2@Motorola.com>
Message-id: <00e801c4a6505$fe33f930802a317ad@labs.mot.com>
MIME-version: 1.0
X-MIMEOLE: Produced By Microsoft MimeOLE Vé6.00.2800.1441
X-Mailer: Microsoft Outlook, Build 10.0.6626
Content-type: text/plain; charset=us-ascii
Content-transfer-encoding: 7BIT
Importance: Normal
X-Priority: 3 (Normal)
X-MSMail-priority: Normal

Folks,

Before I get started working on the document again, I wanted to summarize
the results of our meeting this morning.

- The current protocol is geared towards abstract commands only. The iRadio
team feels they will have more flexibility if we can support low-level user
events that are interpreted by the handset software. We'll still need the
abstract commands for the in-home scenario. So, there will be three
categories of messages in this area:

+ Interaction Events (key pressed/released, dials, switches)

+ Renderer Commands (pause, play, flush buffers)

+ Server Commands (goto channel, next channel, prev channel, next track,

-)

- Initialization will require the in-car adaptar to tell the handset about
itself (software version) and about the head unit it's attached to (deck
id).

- We'll need a power-down event from the in-car adapter to 51gnal a graceful
" termination o6f the session.

- Push-to-buy will be special cased everywhere:

+ In the car, PTB will be interpreted based on the low-level events from the
in-car adapter and recorded for later synchronization with the server.

+ On the go, PTB will be directly available on the handset UI and will be
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srecorded for later synchronization with the server.
+ In the home, PTB will be directly available on the handset UI and will be
sent immediately to the server as a command.

- The current ID3 message will be replaced with an abstract metadata message
that can include any or all of these fields:
Artist

Title

Album

Genre

Channel Number

Channel Name

Track Number

Total Tracks

Channel Length

Track Length

Channel Time Remaining

Track Time Remaining

+ 4+ + + + + + + + + + +

- Ed will be working on an interaction event format proposal that includes
the necessary support for dials and switches as well as buttons while I work
on other changes to the document.

If I've missed anything, let me know.

Note, I've been looking through the A2DP and AVRCP Bluetooth specs. There
are a couple of interesting things I've learned:

- A2DP basically uses IETF's RTP over L2CAP (instead of over UDP/IP).
- AVRCP basically uses IEEE 1394's AV/C over L2CAP (instead of over
firewire). This is a very abstract, high-level control scheme.

Mike
Mike Pearce ] .
Pervasive Platforms and Architectures Lab,
Center for Applications, Content and Services Research,
Motorola Labs
email: Michael.Pearce@Motorola.com
"Stamp out extremism!"
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From - Thu Feb 10 14:17:07 2005

Return-Path: <Michael.Pearce@motorola.com>

Received: from azd43exm04.phx.mcd.mot.com ([144.191.86.40])
by pooh.tcg.mcg.mot.com (8.11.6/8.9.3) with ESMTP id i8UJbtp09590
for <CLAYTON@POOH.TCG.MCG.MOT.COM>; Thu, 30 Sep 2004 12:37:55 -0700

Received: by az43exm04.phx.mcd.mot.com with Internet Mail Service (5.5.2657.72)
id <TXXXYGDW>; Thu, 30 Sep 2004 12:00:37 -0700

Received: from udomsvcé6.labs.mot.com ([173.23.250.6])) by az43exm04.phx.mcd.mot.com w
id TXXXYGDQ; Thu, 30 Sep 2004 12:00:32 -0700

Received: from ames (ames.labs.mot.com [173.23.163.2])

by ims2.labs.mot.com (iPlanet Messaging Server 5.2 (built Feb 21 2002))

with ESMTPA id <0I4VOOCQYBGWME@ims2.labs.mot.com> for AMC036Raz43.mcd.mot.com;

Thu, 30 Sep 2004 14:00:32 -0500 (CDT)

Date: Thu, 30 Sep 2004 14:00:32 -0500

From: Michael Pearce <Michael.Pearce@motorola.com>

Subject: RE: Streaming protocol discussion.

In-reply-to:

<3F05200B37A1D511BE550002B328924316DF4E96QRaz43exm04.phx.mcd.mot . com>

To: "'Costello Edward-G20048'" <ejc@motorola.com>

Cc: "'Clayton Mark-AMCO036'" <AMC036@az43.mcd.mot.com>

Message-id: <001b0lc4a71£f$c2dbdc70$02a317adk@labs.mot . com>

MIME-version: 1.0

X-MIMEOLE: Produced By Microsoft MimeOLE V6.00.2800.1441

X-Mailer: Microsoft Outlook, Build 10.0.6626

Content-type: text/plain; charset=us-ascii

Importance: Normal

X-Priority: 3 (Normal)

X-MSMail-priority: Normal

Content-Transfer-Encoding: 8bit

X-MIME-Autoconverted: from quoted-printable to 8bit by pooh.tcg.mcg.mot.com id i8UJb

It sounds like the direction you're going is here is to keep stripping the
WACA down until it just does two things:

1) Decode streamed audio for the head unit

2) Serve as a bi-directional conduit for UI events (from head unit) and
commands (to head unit)

In theory, that will certainly work, and it has a certain elegance to it.
But, this is bigger step than just using head-unit specific UI events (those
are easily handled with a mapping table). My concerns (emphasis on concerns,
not objections) are:

1) How does this approach mesh with your long-term roadmap that includes
devices that have a lot more smarts on them, potentially enough to not rely
on the handset at all?

2) Will this make it more likely or less likely to get other manufacturers
to build compatible devices (since they will all be directly exposed to the
details of all the head units in the world)?

3) From a product development process standpoint, this will mean the handset
software team will have to be a lot more directly involved in understanding
what the head units all look like. By defining abstract UI events and
metadata formats, the protocol would serve as a stable contract that allows
teams to work on implmementations of the WACA and handset software a lot
more independently.

In short, we can probably handle this for CES (since there will only be one
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head unit). But, long term, there may be some down sides that need to be
evaluated before making this big a change.

Mike

P.S. Jean-Marc cancelled our meeting this afternoon didn't he?

\

————— Original Message-----—

From: Costello Edward-G20048 [mailto:ejc@motorola.com]
Sent: Thursday, September 30, 2004 1:37 PM

To: PEARCE MICHAEL-AMPOO1

Cc: Clayton Mark-AMCO36

Subject: Streaming protocol discussion.

Mike,

Something I was talking with Mark Clayton about is the notion
of Metadata sent to the WACA (Wireless Audio Car Adapter).

In our meeting yesterday, we agreed the device-specific
smarts live in the phone. To be consistent, the metadata
should be changed into device-specific commands to display
text, illuminate lights, trigger audio prompts, etc on the
head unit. I guess what I'm suggesting is the commands
containing the metadata should be converted to simpler device
commands and sent to the WACA at the same level we get simple
device commands from it.

Admittedly, we didn't delve too far into the ramifications
and side effects, but wanted to broach the subject with you

and the team.

Thoughts?

VVVVVVVVVVVVVVVVVVVVVVYVYVVYV

> _______________

> Ed Costello

> iRadio Client Applications

> 2900 s. Diablo Way - TCG2 .

> Tempe, AZ 85282

> (602) 659-7737 '
> ejc@motorola.com

>

> ————- Original Message-----

> From: PEARCE MICHAEL-AMPOO1

> Sent: Thursday, September 30, 2004 11:22 AM

> To: Costello Edward-G20048

> Subject: RE: Event table for Streaming Protocol Doc.

>

>

> Yeah, this is what I was thinking (and is practically

> identical to what I put in that section as a placeholder

> yesterday afternoon!). See attached for what I have right now.
>

> I added some canonical button identifiers (table 4) -- if
> this just doesn't make any sense then we can remove it and
> leave it as "head unit specific" (tables 4, 5, and 6 would
> probably be removed in that case).

>

> I also removed the "still down" message for buttons -- I

> realized that all we need are pressed and released events,

Pagey 436-0éo0be/meg mot.com/.ir/patents/common/email/msg5. txt
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. Page 3 of 3

since "still down” messages would be synthesized based on a
timer anyway, we can just do that in the handset (which will
give us more flexibility over the heuristic).

I also added an interpretation of the CONTROL PARAM for dials
that goes beyond CW/CCW boolean to include a number of clicks
(I just interpreted CONTROL PARAM as an 8-bit signed number).

I'm going to make another pass through this with some more
verbiage and send it out this afternoon as v0.3.

Thanks,

Mike

\

----- Original Message-----

<<iRadio Streaming Media Protocol v0.1l.doc>>

> From: Costello Edward-G20048 [mailto:ejc@motorola.com]
> Sent: Thursday, September 30, 2004 1:08 PM

> To: PEARCE MICHAEL-AMP0O1

> Subject: Event table for Streaming Protocol Doc.

>

>

> Mike,

>

> See if this matches your understanding of the lower-level events.
>

> Cheers,

>

> Ed

>

>

VVVVVVVVVVVVVVVVVVVVVVVVVVVVYVYVYVYV
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From - Thu Feb 10 14:21:56 2005
Return-Path: <ejc@motorola.com>
Received: from az43exm04.phx.mcd.mot.com ({144.191.86.40])
by pooh.tcg.mcg.mot.com (8.11.6/8.9.3) with ESMTP id i91Huapl2218
for <CLAYTON@GPOOH.TCG.MCG.MOT.COM>; Fri, 1 Oct 2004 10:56:36 -0700
Received: by az43exm0O4.phx.mcd.mot.com with Internet Mail Service (5.5.2657.72)
id <TXXXZ24C>; Fri, 1 Oct 2004 10:19:05 -0700
Message-ID: <3F05200B37A1D511BE550002B328924316DF4EA7Raz43exm04.phx.mcd.mot . com>
From: Costello Edward-G20048 <ejc@motorola.com>
To: "'tyounsilconsultant.com'" <tyounsi@consultant.com>,
PEARCE MICHAEL-AMP00l <Michael.Pearce@motorola.com>
Cc: Villevieille J-P26721 <jmv@motorola.com>,
Clayton Mark-AMCO036
<AMC036@az43.mcd.mot.com>
Subject: RE: iRadio Streaming Media Protocol
Date: Fri, 1 Oct 2004 10:19:03 -0700
MIME-Version: 1.0
X-Mailer: Internet Mail Service (5.5.2657.72)
Content-Type: multipart/mixed;
boundary="----_= NextPart 000 01C4A7DA.BA2EAR628"

This message is in MIME format. Since your mail reader does not uhderstand
this format, some or all of this message may not be legible.

—————— _= NextPart_000_01C4A7DA.BA2EA628
Content~Type: text/plain

Thomas,
No problem. I much prefer to have too much expert input than not enough.
To address your question: What are the spec of the WACA unit in term of CPU, MEMORY,

- We're working-on that now. Here's an overview of the mobile <--> WACA prototype. R
* Programmable uProcessor (ARM-7 or ARM-9 class or equivalent?)
* Capable of decoding MP3 and AAC+ (Min. 120 MIPS)
* Evaluation decoders should be made available
* Storage for data and code (2MB Flash, 16MB SRAM or SDRAM - must have a memory cont
* Bluetooth chipset and supported stack
* Might be able to use a USB<-->BT dongle if USB and SW support is available
* Minimum 2 RS-232 ports - 115.2kBaud or higher
* Some RTOS or uKernel (ThreadX, pSos, eCos, etc)

I'm probably omitting some things, but I hope you get the idea.
Cheers,
Ed
—————— _= NextPart 000_O01C4A7DA.BA2EA628
Content-Type: application/octet-stream;
name="WACA Dataflow.ZIP"
- Content-Transfer-Encoding: base64
Content-Disposition: attachment;

filename="WACA Dataflow.ZIP"

base64 data omitted.
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1 Introduction

The Bluetooth AVRCP specification defines a set of functionality for a remote control
device to send control commands to a audio/visual device. AVRCP does provide two
way communications to and from the remote control device, but the defined set of
commands is limited to standard A/V control commands such as PLAY, PAUSE and
STOP. This document will define how the Motorola iRadio business group is extending
the AVRCP profile to include support for iRadio specific functionality

2 Theory of Operation

By utilizing the opid_vendor_specific (0x7E) opcode id as defined by the AVRCp
profile, iRadio will send Meta Data and channel control commands to and from the
iRadio Wireless Audio Car Adapter (WACA). The two primary extension areas relate to
Meta data transmision from the iRadio mobile device to the WACA and for channel
control commands to be sent from the WACA to the mobile device. A standard
Passthrough command will be used to send a vendor specific opcode (0x7E) along with
the specific AVRCP extension data.
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3 Messages

3.1 Message Overview

3.1.1 Message Structure

The iRadio AVRCP extension will borrow from the IMCP protocol to send and receive
data to and from the mobile device and WACA. Following is the header used for all
commands.

Sync Integer

Message Integer 2 0-65535 Total length of the command
Length
Command | Integer 1 0-255 Command for the message

3.1.2 Physical Layer
The physical layer is via the AVRCP profile.
3.1.3 Transmission Order

The transmission order is Octet 0, Octet 1, . . ., Octet n. Within each octet, the
transmission order is Bit7, Bit 6, . . . Bit 1, Bit 0.

3.1.4 Byte Order

In all cases where a data element is greater than one byte, a Little Endian format will be
used.

3.1.5 Checksum Calculation

The checksum is calculated by summing up all of the bytes in the message into a 16 bit
counter.
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3.2 Message Header

el | Type I

! Meseﬂ- Eem ' » "

Sync Integer OxDEADB Synchronization sequence
EEF

Message Integer 2 0-65535 Total length of the command

Length

Command | Integer 1 0-255 Command for the message

3.3 Message Payload
3.3.1 Show Meta Data

This message is sent from the mobile device to the WACA. The WACA is limitd in
storage space, so whatever text is sent in this command is immediately displayed on the
radio’s graphical interface.

Sync Integer 4 OxDEADB Synchronization sequence
EEF

Message Integer 2 Variable Total length of the command
Length
Command | Integer 1 0 Command for the message
Data String Variable Meta data to display
Checksum | Integer 2 0-65535 Sum of header and payload

. ‘ Message

3.3.2 iRadio Command

This message is sent from the WACA to the mobile device.

Synchromzatlon sequence
EEF
Message Integer 2 0x0003 Total length of message
Length
Command Integer 1 1 Command for the message
iRadio Integer 1 0-255 Command type generated by
Command - B | the WACA
A Type |- R - : g i
Checksum Integer 2 0-65535 Sum of header and payload
Message
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3.3.2.1 iRadio Command Type

Command Type

Code

Comment

SCMD_GOTO_CHANNEL

0x06

Go to Channel in CMD_PARAM (zero-
based)

SCMD_PURCHASE 0x07 | Purchase Current Track

SCMD_GOTO _TRACK 0x08 | Go to Track in CMD PARAM (zero-
based)

SCMD_GOTO_OFFSET 0x09 | Go to Track offset CMD PARAM

seconds
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1 Introduction

This protocol is intended to support playback of content in the distributed environment
envisioned by iRadio. It supports distributed control of playback and supports optional
streaming of content from a handset to a player via Bluetooth.
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2 Theory of Operation

The system is envisioned to consist of three classes of devices:

1. The Mobile Client (a.k.a. handset), which contains a synchronized subset of the
content. The Mobile Client also contains a playback control user interface and is
capable of rendering the content locally as well as remotely controlling rendering
of the content. The Mobile Client can optionally stream the content to a remote
renderer.

2. The gateway, which contains the master copy of the content. The gateway also
contains a playback control user interface and is capable of rendering the content
locally or via remote control.

3. The WACA (Wireless Audio Car Adapter), which does not contain a copy of the
content. The WACA contains a playback control user interface and is capable of
rendering the content received in a stream from the Mobile Client.

Throughout this document, in contexts where either the gateway or the WACA would be
playing the same role, the term “peer” is used to refer them interchangeably. However,
this does not imply equivalence between these devices in the overall system architecture.
Rather, it is used to in this specification to simplify the description of the protocol.

2.1 Initiation

iMCP operates over a Bluetooth serial port profile (SPP) connection. The Mobile Client
is always the SPP server, while the gateway and WACA are always SPP clients. This
means the gateway and WACA must be periodically scanning for the presence of the
Mobile Client and, when it’s presence is detected, initiating an SPP connection to the
Mobile Client. Once such a connection is established between the Mobile Client and
either the gateway or the WACA, the control channel is used to exchange MSG_SYN
and MSG-ACKMSG_SYN_ACK messages (which includes an indication by the peer of
whether it will require streamed audio content or not). At this point, the protocol is ready
to carry other control messages as well as streamed audio content (if necessary).

2.2 Termination

iMCP termination is implied by tearing down the Bluetooth SPP connection. A peer may
optionally indicate termination via a MSG_POWERDOWN message prior to closing the
Bluetooth SPP connection

3 State Machines

In the following sections, the state machines are specified using tables (one per state). In
each table, only the relevant events are included. Events that occur in a state that are not
specified in these tables are to be ignored for purposes of state transitions. This includes
any event that occurs without a matching condition to what is specified in the table.

The Mobile Client state machine should be implemented by the handset (or other non-
handset controller).

The peer state machine should be implemented by the WACA and the gateway peers.
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3.1 Mobile Client State Machine

Open BT
Connection

Rx(EOF)

PRIM_OPEN_CONN
Rx(MSG_POWERDOWN)
Rx(EOF)
PRIM_CLOSE_CONN

Rx(MSG_ERR)
Rx(EOF)
PRIM_CLOSE_CONN

Mobile Client State Diagram

3.1.1 CLOSED State

In this state, the Bluetooth transport connection is closed. The implementation should be
listening for incoming Bluetooth SPP connections.

Event Condition Next State Action
New Transport Connection OPEN_WAIT

3.1.2 OPEN_WAIT State

In this state, the Bluetooth transport connection should be open. The state machine is
waiting for the upper layer to request a connection.

Event Condition Next State Action
PRIM_OPEN_CONN SYN SENT | Tx(MSG_SYN)
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Rx(EOF) CLOSED Notify(CONN_FAILURE)

3.1.3 SYN_SENT State

In this state, the state machine is awaiting a response to the MSG_SYN message.

Event Condition Next State Action
Rx(MSG-ACKMSG_S CONNECTED | Notify(CONN_OPEN)
YN _ACK)

Rx(MSG_ERR) CLOSED Notify(CONN_FAILURE)
Rx(EOF) CLOSED Notify(CONN_FAILURE)
PRIM_CLOSE_CONN CLOSED Tx(MSG_ERR)

3.1.4 CONNECTED State

In this state, the connection has been successfully opened.

Event Condition | Next State Action
Rx(MSG_POWERDOWN) CLOSED | Notify(CONN_CLOSED)
Rx(EOF) CLOSED | Notify(CONN_CLOSED)
PRIM_CLOSE_CONN CLOSED

3.2 Peer State Machine
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PRIM_REJECT_CONN

PRIM_ACCEPT_CONN

Open BT
Connection

Rx(EOF)

Rx(MSG_ERR)
Rx(EOF)

Rx(MSG_SYN)

Peer State Diagram

3.2.1 CLOSED State

In this state, the Bluetooth transport connection is closed. The implementation should be
periodically scanning for the presence of the Mobile Client. When the Mobile Client is
detected, a new SPP connection should be initiated to the Mobile Client.

Event

Condition

Next State Action

New Transport Connection

SYN_WAIT

3.2.2 SYN_WAIT State

In this state, the Bluetooth transport connection should be open. The state machine is
waiting for an MSG_SYN message.

Event Condition Next State Action
Rx(MSG_SYN) SYN _RCVD | Notify(CONN_REQUEST)
Rx(EOF) CLOSED Notify(CONN_FAILURE)
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3.2.3 SYN_RCVD State

In this state, the peer has received a MSG_SYN and is waiting for the upper layer to
either accept or reject the connection.

Event Condition Next State Action
PRIM_ACCEPT _CONN CONNECTED | Tx(MSG-AEKMSG_SYN
-ACK)
PRIM_REJECT CONN CLOSED Tx(MSG_ERR)
Rx(MSG_ERR) CLOSED Notify(CONN_FAILURE)
Rx(EOF) CLOSED) Notify(CONN_FAILURE)

3.2.4 CONNECTED State

In this state, the connection has been successfully opened.

Event Condition | Next State Action
PRIM_POWERDOWN CLOSED Tx(MSG_POWERDOWN)
Rx(EOF) CLOSED Notify(CONN_CLOSED)

43.3Protocol Interface

The primitives and notifications in the protocol interface describe only the state-changing
events that drive (and are generated from) the state machines specified in section 3. Data
types referenced in this section are abstract only (and should be self-explanatory).

This is not intended to be an application programming interface. It is merelv intended to
describe the events that are exchanged between the state machine and the upper layer. A
primitive is an event received by the state machine from the upper laver, while a
notification is an event delivered to the upper laver from the state machine.

413.3.1 Mobile Client Interface
4:1:13.3.1.1 Primitives

4141H13.3.1.1.1 PRIM OPEN_CONN

Sent to the state machine by the upper laver when the upper laver wishes to initiate the
iMCP connection establishment procedures.

41123.3.1.1.2 PRIM CLOSE_CONN

Sent to the state machine by the upper laver when the upper laver wishes to initiate the
iMCP connection close procedures.

431:23.3.1.2 Notifications

41243.3.1.2.1 CONN_OPEN
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Sent by the state machine to the upper laver to indicate the iMCP protocol is now open.
Information included in this notification is described below,

Parameter Type Required Description

iMCP_Version | Integer | Mandatory | Protocol version supported by peer

ContentAvail | Boolean | Mandatory | True: Peer has local content

False: Peer needs streamed content

Hardwareld Integer | Mandatory | 0: No Interaction Hardware
0x1-OxFFFFFFFF: Hardware Identifier

412:23.3.1.2.2 CONN_FAILURE

Sent by the state machine to the upper layer to indicate the iMCP protocol failed to open.
Information included in the notification is described below:.

Parameter | Type | Required Description

ErrorCode | Integer | Mandatory | Error Code

ErrorMsg | String | Mandatory | Error Message

412:33.3.1.2.3 CONN_CLOSED

Sent by the state machine to the upper laver to indicate the iMCP protocol has been
closed.

4.23.3.2 Peer Interface

4.2-13.3.2.1 Primitives

42113.3.2.1. 1 PRIM _ACCEPT CONN

Sent by the upper laver to the state machine to indicate the upper layer wishes to accept
the offered connection. Information included in this primitive is described below.

Parameter Type Required Description

ContentAvail | Boolean | Mandatory | True: Peer has local content

False: Peer needs streamed content

Hardwareld | Integer | Mandatory | 0: No Interaction Hardware
0x1-OxFFFFFFFF: Hardware Identifier

4-2.1.23.3.2.1.2 ___PRIM REJECT CONN

Sent by the upper laver to the state machine to indicate the upper laver does not wish to
accept the offered connection. Information included in this primitive is described below.

Parameter | Type | Required Description
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ErrorCode
ErrorMsg

Error Code

Error Message

Integer | Mandatory

String | Mandatory

42133.3.2.1.3 PRIM POWERDOWN

Sent by the upper layer to the state machine to indicate the upper laver is powering off
and the iMCP protocol should be closed.

4.2:23.3.2.2 Notifications

42:2143.3.2.2.1 CONN_REQUEST

Sent by the state machine to the upper laver to indicate an new connection has been
requested. Information included in this notification is described below.

Parameter Type | Required Description

iMCP_Version | Integer | Mandatory | Protocol version supported by Mobile Client

£2:2-23.3.2.2.2 CONN_FAILURE

Sent by the state machine to the upper laver to indicate the connection has failed.
Information included in this notification is described below.

42233.3.2.2.3

Parameter | Type | Required Description
ErrorCode | Integer | Mandatory | Error Code
ErrorMsg | String | Mandatory | Error Message

CONN_CLOSED

Sent by the state machine to the upper laver to indicate the connection has been closed.
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3.4 Example Message Sequences

WACA App WACA iMCP M°bi:\':c(;"e“' Mobile Client App

SL Detect Presence (WACA scanning) N
| i
\ SPP Connection Establishment (WACA-initiated) /

New Transport New Transport

Connection Connection

~¢— CONN_REQUEST - MSG_SYN-——————=a—PRIM_OPEN_CONN —

—PRIM_ACCEPT_CONN » MSG_SYN_ACK———p» CONN_OPEN-——p

/ \
Exchange Control and Content Messages
N g g /
——PRIM_POWERDOWN —p» MSG_POWERDOWN ——»——— CONN_CLOSED —p|
% -
SPP Connection Teardown
I\ —/

Figure 1 Normal Connection Open and Close

54 Message Framing and Encoding
Boolean data is encoded as a single byte having either a 0x00 (false) or 0x01 (true) value.

Integer data is encoded in big-endian variable length fields, depending on the maximum
range of values allowed for the field in question. Integer field lengths must be 1, 2, 4, or 8
bytes long. Integers are unsigned unless otherwise indicated.

String data is encoded using a 2-byte (big-endian) length prefix followed by the specified
number of bytes of UTF8-encoded character data (note: the length prefix specifies the
number of bytes of character data, not the number of characters in the string). The longest
string that may be transferred using this encoding is 65535 characters, assuming none of
the characters requires more than one byte.

Note that this encoding scheme is compatible with the commonly used
java.io.DatalnputStream and java.io.DataOutputStream classes.

5.14.1 Framing

All messages begin with a 1-byte channel identifier, allowing control and content
information to be multiplexed across a single byte stream.

Each message is framed using a length-prefix scheme. Immediately following the channel
identifier is a 2-byte message length field. The 3 bytes of channel identification and
message length information are not included in the message size, allowing a maximum
enclosed message size of 65535 bytes.

Table 1 Framing Header

Field Type |Length | Value Description
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(bytes)
CHANNEL | Integer | 1 0-1 Channel Identifier:
0: Control
1: Content
MSG_LEN | Integer | 2 0-65535 | Message Length

5.24.2 Control Channel

Control messages begin with a 1-byte message type field. The remainder of the message

format is type-specific. The message types are enumerated below:

Table 2 Control Message Types

Message Type Value
MSG_SYN 0x00
MSG SYN _ACK 0x01
MSG_ERR 0x02
MSG_DISPLAY 0x03
MSG_META 0x04
MSG_CREDIT 0x05
MSG_FLUSH 0x06
MSG_POWERDOWN | 0x07
MSG_RENDER CMD | 0x08
MSG_SERVER _CMD | 0x09

§:214.21 MSG_SYN

This message is only sent by the Mobile Client to either the gateway or WACA peers.

Length
Field Type | (bytes) | Value Description
CHANNEL Integer | 1 0 Control Channel
MSG _LEN Integer | 2 2 Message Length
MSG_TYPE Integer | 1 0x00 | MSG_SYN
IMCP_VERSION | Integer | 1 0x01 | Protocol Version Number

§:2.24.2.2 MSG-_ACKMSG SYN ACK

This message is only sent by the gateway or WACA peers to the Mobile Client in
response to a MSG_SYN. If the peer has a local content cache (e.g., the gateway), then it
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should set the FLAG_CONTENT_AVAIL to true, causing the Mobile Client to avoid

sending content on the content channel as well as metadata in MSG_META messages. If

the peer does not have a local content cache (e.g., the WACA), then it should set the
FLAG_CONTENT_AVAIL to false, causing the Mobile Client to stream content on the
content channel as well as send metadata in MSG_META messages.

The HW_ID field indicates the interaction hardware identifier. The gateway should return

a zero for this field, while the WACA should return an identifier specific to the head unit
it’s attached to. This will enable the Mobile Client to properly interpret the interaction

events for that device.

Length
Field Type | (bytes) Value Description
CHANNEL Integer |1 0 Control Channel
MSG_LEN Integer |2 3 Message Length
MSG _TYPE Integer |1 0x01 MSG-ACKMSG_SY
N_ACK
IMCP_VERSION Integer |1 0x01 Protocol Version
Number
FLAG_CONTENT_AVAIL | Boolean | 1 0,1 True: Local content
: available
False: Need content
HW_ID Integer | 4 0x0- 0: No Interaction
OxFFFFFFFF | Hardware
0x1-OxFFFFFFFF:
Hardware 1d

§234.2.3 MSG_ERR

This message may be sent by either the Mobile Client or the peers in response to
MSG_SYN or MSG_EVT messages.

Length
Field Type | (bytes) | Value Description
CHANNEL | Integer | 1 0 Control Channel
MSG_LEN | Integer | 2 Variable | Message Length
MSG_TYPE | Integer | 1 0x02 MSG_ERR
ERR_CODE | Integer | 1 0-255 Error Code
ERR MSG | String | Variable Error Message
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Table 3 Error Codes

Error Type

Code

Description

UNKNOWN_EVENT

0x80

An unknown or invalid event message was received

5:244.2.4 MSG_DISPLAY

This message is sent from the Mobile Client to a content-receiving peer to indicate a
request to display a short text message for a minimum amount of time.

Length
Field Type | (bytes) | Value Description

CHANNEL | Integer | 1 0 Control Channel

MSG LEN | Integer | 2 Variable | Message Length

MSG_TYPE | Integer | 1 0x03 MSG_METADISPLAY

MESSAGE | String | Variable Message to display

EXPIRES Integer | 1 0-255 0: Display until explicitly cancelled by user
1-255: Display for EXPIRES seconds (or
until cancelled)

5:2.64.2.5 MSG_META

This message is sent from the Mobile Client to a contentreceiving peer to indicate a
change in the relevant content metadata. This message would be sent as a result of a

GOTO_CHANNEL event or a transition from one track to another within a channel. Note

that not all of the tag information will be sent in every META message — the Mobile
Client may only include the most relevant information in a given message. For example,
when a new track begins within a channel, the CHANNEL NUM and

CHANNEL_NAME tags would not be sent again since they haven’t changed.

Length
Field Type | (bytes) | Value Description
CHANNEL Integer | 1 0 Control Channel
MSG_LEN Integer | 2 Variable | Message Length
MSG_TYPE Integer | 1 0x04 MSG_META
NUM TAGS Integer | 1 | 1-255 Number of metadata tags that follow

Repeat the following NUM_TAGS times:

TAG ID Integer | 1 0-255 Tag Identifier
TAG_LENGTH | Integer | 2 0-65535 | Tag Length (bytes that follow)
TAG_DATA Variable Tag Data
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Table 4 Tag Identifiers

Tag Id Comment
ARTIST 0x00 | Artist Name
TITLE 0x01 | Track Title
ALBUM 0x02 | Album Title
GENRE 0x03 | Genre
CHANNEL NUM 0x04 | Channel Number
CHANNEL NAME 0x05 | Channel Name
TRACK 0x06 | Track Number
NUM_TRACKS 0x07 | Number of Tracks in Channel
CHANNEL LEN 0x08 | Length of Channel
TRACK_LEN 0x09 | Length of Track
CHANNEL_REMAIN | 0x0A | Channel Time Remaining
TRACK REMAIN 0x0B | Track Time Remaining
52:5:14.2.5.1 Artist Tag
Length
Field | Type | (bytes) | Value | Description
ARTIST | String | Variable Artist Name ,
52.5:24.2.5.2 Track Title Tag
Length
Field | Type | (bytes) | Value | Description
TITLE | String | Variable Track Title
5:2.5:34.2.5.3 Album Tag
Length
Field Type | (bytes) | Value | Description
ALBUM | String | Variable Album Title
5:2-5-44.2.5.4 Genre Tag
Length
Field | Type | (bytes) | Value | Description
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GENRE | String | Variable Genre

5:2.5:54.2.5.5 Channel Number Tag

Length
Field Type | (bytes) | Value Description
CHANNEL NUM | Integer | 1 0-255 | Channel Number

5:2:5:64.2.5.6 Channel Name Tag

Length
Field Type | (bytes) | Value | Description
CHANNEL_ NAME | String | Variable Channel Name

5:2:5:74.2.5.7 Track Number Tag

Length
Field Type | (bytes) | Value | Description
TRACK | Integer | 1 0-255 | Track Number

5:2:5:84.2.5.8 Total Tracks Tag

Length
Field Type | (bytes) | Value Description
NUM_TRACKS | Integer | 1 0-255 | Number of Tracks in Channel

5:2-5:94.2.5.9 Channel Length Tag

Length
Field Type | (bytes) | Value Description
CHANNEL_LEN | Integer | 2 0-65535 | Length of Channel (in seconds)

5:2.5-104.2.5.10  Track Length Tag

Length
Field Type | (bytes) | Value Description
TRACK_LEN | Integer | 2 0-65535 | Length of Track (in seconds)

525114.2.5.11 Channel Time Remaining Tag

Length
Field Type | (bytes) | Value Description
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CHANNEL REMAIN | Integer | 2 0- Channel Time remaining (in
65535 | seconds)

52.5:124.25.12 Track Time Remaining Tag ‘

Length
Field Type | (bytes) | Value Description
TRACK_REMAIN | Integer | 2 0-65535 | Track Time remaining (in seconds)

§2:64.26 MSG_CREDIT ‘

This message is sent from a content-receiving peer to the Mobile Client to control the
flow of content. The CREDIT field indicates the number of bytes of new content should
be transmitted to the receiver before waiting for another CREDIT message.

New content bytes need not be delivered in a single message matching the value in the
CREDIT field. They may be delivered in several content messages as long as no more
than CREDIT bytes of new content are delivered prior to receiving a new MSG_CREDIT
message (this may be necessary, for example, if the tail of one track contains fewer bytes
than the advertised credit; in this case, two content messages would be sent, one with the
tail of the current track, and another with the head of the next track in the channel).

New MSG_CREDIT messages may be transmitted before all of the content fulfilling the
previous MSG_CREDIT message has been delivered. This pipelining may be necessary
to minimize buffering in the receiver.

Length
Field Type | (bytes) | Value Description
CHANNEL | Integer | 1 0 Control Channel
MSG LEN | Integer |2 3 Message Length
MSG_TYPE | Integer | 1 0x05 MSG_CREDIT
CREDIT Integer | 2 0-65535 | Content Credit

5.2.74.2.7 MSG_FLUSH

This message is sent from the Mobile Client to a content-receiving peer to cause the
peer’s content buffers to be flushed. This message would be sent as a result of a
discontinuity in the playback due to, for example, a GOTO CHANNEL event.

Length
Field Type | (bytes) | Value Description
CHANNEL | Integer | 1 0 Control Channel
MSG_LEN | Integer | 2 1 Message Length
MSG_TYPE | Integer | 1 0x06 | MSG_FLUSH
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5:2.84.2.8 MSG_POWERDOWN

This message is sent from the WACA to indicate it is powering down and the session
should be terminated.

Length
Field Type | (bytes) | Value Description
CHANNEL | Integer | 1 0 Control Channel
MSG_LEN | Integer | 2 1 Message Length
MSG_TYPE | Integer | 1 0x07 | MSG_POWERDOWN

§:2.94.2.9 MSG_RENDER_CMD

This message is sent from the Mobile Client to either the WACA or the gateway peer to
control playback. It may also be sent from the WACA to the Mobile Client to indicate a
local change in playback state (as a result of the user interaction), in which case it is
informative only and will not result in a corresponding MSG_RENDER _CMD from the
Mobile Client to the WACA.

Length
Field Type | (bytes) | Value Description
CHANNEL Integer | 1 0 Control Channel
MSG_LEN Integer | 2 2 Message Length
MSG _TYPE | Integer | 1 0x08 | MSG_RENDER CMD
RCMD _TYPE | Integer | 1 0-255 | Command Type

Table S Render Command Types

Command Type | Code Comment
RCMD_PLAY | 0x00 | Begin Playback
RCMD_PAUSE | 0x01 | Pause Playback

5:2-104.2.10 MSG_SERVER_CMD

This message is sent from the Mobile Client to the gateway peer or from the WACA to
the Mobile Client to control content selection.

Length
Field Type | (bytes) | Value Description
CHANNEL Integer | 1 0 Control Channel
MSG_LEN Integer | 2 3 Message Length
MSG_TYPE Integer | 1 0x09 | MSG_SERVER_CMD
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SCMD_TYPE | Integer | 1 0-255 | Command Type
CMD_PARAM | Integer | 1 0-255 | Command Parameter

Table 6 Render Command Types

Command Type Code Comment
SCMD_FFW 0x00 | Fast Forward
SCMD_REW 0x01 | Rewind
SCMD_NEXT TRACK 0x02 | Next Track
SCMD_PREV_TRACK 0x03 | Previous Track
SCMD_NEXT_CHANNEL | 0x04 | Next Channel
SCMD_PREV_CHANNEL | 0x05 | Previous Channel
SCMD_GOTO_CHANNEL | 0x06 | Go to Channel in CMD PARAM
SCMD_PURCHASE 0x07 | Purchase Current Track

5.34.3 Content Channel

Blocks of encoded audio content are sent in messages across the content channel from the
Mobile Client to the peer if the peer indicated a need for content during the control

channel establishment (see Section 4.2.24:2:25:2.2). The size and pacing of content |
messages is determined by the receiving peer, which sends MSG_CREDIT messages on
the control channel to the Mobile Client indicating how many more bytes of content it
wishes to receive (see Section 4.2.64:2:65:2:6). There is no correlation between content |
channel message boundaries and MPEG frames.

Length »

Field Type | (bytes) | Value Description
CHANNEL Integer | 1 1 Control Channel
MSG_LEN Integer | 2 Variable | Message Length
CODEC_TYPE | Integer | 1 0-255 Codec Identifier
CONTENT Bytes | Variable Audio Content
Table 7 Codec Identifiers

Codec 1d Comment
WAV 0x00 | Microsoft WAV File Format
SBC 0x01 | Sub Band Codec
MP3 0x02 | MPEG Layer 3 Audio
MP3_PRO 0x03 | MP3 Pro
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AAC 0x04 | Advanced Audio Codec
AAC _PLUS 0x05 | AAC w/SBR

WMA 0x06 | Windows Media Audio
OGG_VORBIS | 0x07 | Ogg Vorbis Audio

9:44.4 Management Channel

Need to capture the management channel requirement and protocol. Fundamentally, the
Mobile Client is able to send firmware or other operationally-relevant information (e.g.,
model-specific translation tables) to the WACA. The WACA should be capable of
updating this information by re-flashing itself or otherwise remembering it. The
Management Channel will be used to update the WACA when new car radio models are
introduced with new user event commands or new features.

65 Security Considerations

Since this protocol is intended to run over Bluetooth, this specification relies on the
Bluetooth authentication and encryption facilities for security.
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1 Introduction

This protocol is intended to support playback of content in the distributed environment
envisioned by iRadio. It supports distributed control of playback and supports optional
streaming of content from a handset to a player via Bluetooth.

2 Theory of Operation

The system is envisioned to consist of three classes of devices:

1. The Mobile Client (a.k.a. handset), which contains a synchronized subset of the
content. The Mobile Client also contains a playback control user interface and is
capable of rendering the content locally as well as remotely controlling rendering
of the content. The Mobile Client can optionally stream the content to a remote
renderer.

2. The gateway, which contains the master copy of the content. The gateway also
contains a playback control user interface and is capable of rendering the content
locally or via remote control.

3. The WACA (Wireless Audio Car Adapter), which does not contain a copy of the
content. The WACA contains a playback control user interface and is capable of
rendering the content received in a stream from the Mobile Client.

Throughout this document, in contexts where either the gateway or the WACA would be
playing the same role, the term “peer” is used to refer them interchangeably. However,
this does not imply equivalence between these devices in the overall system architecture.
Rather, it is used to in this specification to simplify the description of the protocol.

2.1 Initiation

iMCP operates over a Bluetooth serial port profile (SPP) connection. The Mobile Client
is always the SPP server, while the gateway and WACA are always SPP clients. This
means the gateway and WACA must be periodically scanning for the presence of the
Mobile Client and, when it’s presence is detected, initiating an SPP connection to the
Mobile Client. Once such a connection is established between the Mobile Client and
either the gateway or the WACA, the control channel is used to exchange MSG_SYN
and MSG_SYN_ACK messages (which includes an indication by the peer of whether it
will require streamed audio content or not). At this point, the protocol is ready to camry
other control messages as well as streamed audio content (if necessary).

2.2 Termination

iMCP termination is implied by tearing down the Bluetooth SPP connection. A peer may
optionally indicate termination via a MSG_POWERDOWN message prior to closing the
Bluetooth SPP connection

3 State Machines

In the following sections, the state machines are specified using tables (one per state). In
each table, only the relevant events are included. Events that occur in a state that are not
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specified in these tables are to be ignored for purposes of state transitions. This includes
any event that occurs without a matching condition to what is specified in the table.

The Mobile Client state machine should be implemented by the handset (or other non-
handset controller).

The peer state machine should be implemented by the WACA and the gateway peers.

3.1 Mobile Client State Machine

Open BT
Connection

Rx(EOF)

PRIM_OPEN_CONN
Rx(MSG_POWERDOWN)
Rx(EOF)
PRIM_CLOSE_CONN

Rx(MSG_ERR)
Rx(EOF)
PRIM_CLOSE_CONN

Rx(MSG_SYN_ACK)

Mobile Client State Diagram

3.1.1 CLOSED State

In this state, the Bluetooth transport connection is closed. The implementation should be
listening for incoming Bluetooth SPP connections.

Event Condition Next State Action
New Transport Connection OPEN_WAIT

3.1.2 OPEN_WAIT State

In this state, the Bluetooth transport connection should be open. The state machine is
waiting for the upper layer to request a connection.
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Event Condition Next State Action
PRIM_OPEN_CONN SYN_SENT | Tx(MSG_SYN)
Rx(EOF) CLOSED Notify(CONN_FAILURE)

3.1.3 SYN_SENT State
In this state, the state machine is awaiting a response to the MSG_SYN message.

Event Condition Next State Action
Rx(MSG_SYN_ACK) CONNECTED | Notify(CONN_OPEN)
Rx(MSG_ERR) CLOSED Notify(CONN_FAILURE)
Rx(EOF) CLOSED Notify(CONN_FAILURE)
PRIM_CLOSE_CONN CLOSED Tx(MSG_ERR)

3.1.4 CONNECTED State
In this state, the connection has been successfully opened.

Event Condition | Next State Action
Rx(MSG_POWERDOWN) CLOSED | Notify(CONN_CLOSED)
Rx(EOF) CLOSED | Notify(CONN_CLOSED)
PRIM_CLOSE CONN CLOSED
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3.2 Peer State Machine

Open BT
Connection

Rx(EOF)
Rx(EOF) A
PRIM_POWERDOWN Rx(MSG_ERR)
Rx(EOF)

PRIM_REJECT_CONN

Rx(MSG_SYN)

PRIM_ACCEPT_CONN

Peer State Diagram

3.2.1 CLOSED State

In this state, the Bluetooth transport connection is closed. The implementation should be
periodically scanning for the presence of the Mobile Client. When the Mobile Client is
detected, a new SPP connection should be initiated to the Mobile Client.

Event Condition Next State Action
New Transport Connection SYN_ WAIT

3.2.2 SYN_WAIT State

In this state, the Bluetooth transport connection should be open. The state machine is
waiting for an MSG_SYN message.

Event Condition Next State Action
Rx(MSG_SYN) SYN_RCVD | Notify(CONN_REQUEST)
Rx(EOF) CLOSED Notify(CONN_FAILURE)
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3.2.3 SYN_RCVD State

In this state, the peer has received a MSG_SYN and is waiting for the upper layer to
either accept or reject the connection.

Event Condition Next State Action
PRIM_ACCEPT_CONN CONNECTED | Tx(MSG_SYN_ACK)
PRIM_REJECT_CONN CLOSED Tx(MSG_ERR)
Rx(MSG_ERR) CLOSED Notify(CONN_FAILURE)
Rx(EOF) CLOSED) Notify(CONN_FAILURE)

3.2.4 CONNECTED State

In this state, the connection has been successfully opened.

Event Condition | Next State Action
PRIM_POWERDOWN CLOSED Tx(MSG_POWERDOWN)
Rx(EOF) CLOSED Notify(CONN_CLOSED)

3.3 Protocol Interface

The primitives and notifications in the protocol interface describe only the state-changing
events that drive (and are generated from) the state machines specified in section 3. Data
types referenced in this section are abstract only (and should be self-explanatory).

This is not intended to be an application programming interface. It is merely intended to
describe the events that are exchanged between the state machine and the upper layer. A
primitive is an event received by the state machine from the upper layer, while a
notification is an event delivered to the upper layer from the state machine.

3.3.1 Mobile Client Interface
3.3.1.1 Primitives

3.3.1.1.1 PRIM OPEN_CONN

Sent to the state machine by the upper layer when the upper layer wishes to initiate the
iMCP connection establishment procedures.

3.3.1.1.2 PRIM _CLOSE_CONN

Sent to the state machine by the upper layer when the upper layer wishes to initiate the
iMCP connection close procedures.

3.3.1.2 Notifications

3.3.1.2.1 CONN_OPEN
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Sent by the state machine to the upper layer to indicate the iMCP protocol is now open.
Information included in this notification is described below.

Parameter Type Required Description

IMCP_Version | Integer | Mandatory | Protocol version supported by peer

ContentAvail | Boolean | Mandatory | True: Peer has local content

False: Peer needs streamed content

Hardwareld Integer | Mandatory | 0: No Interaction Hardware
0x1-OxFFFFFFFF: Hardware Identifier

3.3.1.2.2 CONN_FAILURE

Sent by the state machine to the upper layer to indicate the iMCP protocol failed to open.
Information included in the notification is described below.

Parameter | Type | Required Description

ErrorCode | Integer | Mandatory | Error Code

ErrorMsg | String | Mandatory | Error Message

3.3.1.2.3 CONN_CLOSED

Sent by the state machine to the upper layer to indicate the iMCP protocol has been
closed.

3.3.2 Peer Interface
3.3.2.1 Primitives

3.3.2.1.1 PRIM_ACCEPT CONN

Sent by the upper layer to the state machine to indicate the upper layer wishes to accept
the offered connection. Information included in this primitive is described below.

Parameter Type Required Description

ContentAvail | Boolean | Mandatory | True: Peer has local content

False: Peer needs streamed content

Hardwareld | Integer | Mandatory | 0: No Interaction Hardware
0x1-0xFFFFFFFF: Hardware Identifier

3.3.2.1.2 PRIM _REJECT_CONN

Sent by the upper layer to the state machine to indicate the upper layer does not wish to
accept the offered connection. Information included in this primitive is described below.

Parameter | Type | Required Description
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ErrorCode Error Code

Error Message

Integer | Mandatory

ErrorMsg | String | Mandatory

3.3.2.1.3 PRIM_POWERDOWN

Sent by the upper layer to the state machine to indicate the upper layer is powering off
and the iMCP protocol should be closed.

3.3.2.2 Notifications

3.3.2.2.1 CONN_REQUEST

Sent by the state machine to the upper layer to indicate an new connection has been
requested. Information included in this notification is described below.

Parameter Type | Required Description

iMCP_Version | Integer | Mandatory | Protocol version supported by Mobile Client

3.3.2.2.2 CONN_FAILURE

Sent by the state machine to the upper layer to indicate the connection has failed.
Information included in this notification is described below.

Parameter | Type | Required Description
ErrorCode | Integer | Mandatory | Error Code
ErrorMsg | String | Mandatory | Error Message

3.3.2.2.3 CONN_CLOSED

Sent by the state machine to the upper layer to indicate the connection has been closed.
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3.4 Example Message Sequences

WACA App WACA iMCP M°t::\'/fcgie"‘ Mobile Client App
% Detect Presence (WACA scanning) \
\>ﬁ SPP lConnection Establishment (WACA-initiated) 5
——" Connacion ] N Connecion.
-¢— CONN_REQUEST ———¢———MSG_SYN—————a—PRIM_OPEN_CONN —

L PRIM_ACCEPT_CONN | MSG_SYN_ACK ——— ] CONN_OPEN—p!

4 Exchange Control and Content Messages >
— PRIM_POWERDOWN —p»- MSG_POWERDOWN ——p»——CONN_CLOSED —
. SPP Connection Teardown \

Figure 1 Normal Connection Open and Close

4 Message Framing and Encoding
Boolean data is encoded as a single byte having either a 0x00 (false) or 0x01 (true) value.

Integer data is encoded in big-endian variable length fields, depending on the maximum
range of values allowed for the field in question. Integer field lengths must be 1, 2, 4, or 8
bytes long. Integers are unsigned unless otherwise indicated.

String data is encoded using a 2-byte (big-endian) length prefix followed by the specified
number of bytes of UTF8-encoded character data (note: the length prefix specifies the
number of bytes of character data, not the number of characters in the string). The longest
string that may be transferred using this encoding is 65535 characters, assuming none of
the characters requires more than one byte.

Note that this encoding scheme is compatible with the commorﬂy used
java.io.DatalnputStream and java.io.DataOutputStream classes.

4.1 Framing

All messages begin with a 4-byte synchronization sequence' (0(xDEADBEEF) followed
by a 1-byte channel identifier, allowing control and content information to be multiplexed
across a single byte stream.

Each message is framed using a length-prefix scheme. Immediately following the channel
identifier is a 2-byte message length field. The 7 bytes of synchronization, channel

! The synchronization sequence is present in every message, but is only included in table 1 in this
document.
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identification and message length information are not included in the message size,
allowing a maximum enclosed message size of 65535 bytes.

Table 1 Framing Header

Length
Field Type | (bytes) Value Description

SYNC Integer | 4 O0xDEADBEEF | Synchronization Sequence
CHANNEL | Integer | 1 0-1 Channel Identifier:

0: Control

1: Content

2: Harmonization

255: Management
MSG_LEN | Integer | 2 0-65535 Message Length

4.2 Control Channel

Control messages begin with a 1-byte message type field. The remainder of the message
format is type-specific. The message types are enumerated below:

Table 2 Control Message Types

Message Type Value

MSG_SYN 0x00
MSG_SYN_ACK 0x01
MSG_ERR 0x02
MSG_DISPLAY 0x03
MSG_META 0x04
MSG_CREDIT 0x05
MSG_FLUSH 0x06

MSG_POWERDOWN | 0x07
MSG_RENDER_CMD | 0x08
MSG_SERVER_CMD | 0x09
MSG_ECHO 0x0A

421 MSG_SYN
This message is only sent by the Mobile Client to either the gateway or WACA peers.

Field Type | Length Value Description
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(bytes)
CHANNEL Integer | 1 0 Control Channel
MSG_LEN Integer | 2 2 Message Length
MSG_TYPE Integer | 1 0x00 MSG_SYN
IMCP_VERSION | Integer | 1 0x01 Protocol Version Number

4.2.2 MSG_SYN_ACK

This message is only sent by the gateway or WACA peers to the Mobile Client in
response to a MSG_SYN. If the peer has a local content cache (e.g., the gateway), then it
should set the FLAG_CONTENT_AVAIL to true, causing the Mobile Client to avoid
sending content on the content channel as well as metadata in MSG_META messages. If
the peer does not have a local content cache (e.g., the WACA), then it should set the
FLAG_CONTENT_AVAIL to false, causing the Mobile Client to stream content on the
content channel as well as send metadata in MSG_META messages.

The HW_ID field indicates the interaction hardware identifier. The gateway should return
a zero for this field, while the WACA should return an identifier specific to the head unit
it’s attached to. This will enable the Mobile Client to properly interpret the interaction
events for that device.

Length
Field Type | (bytes) Value Description
CHANNEL Integer |1 0 Control Channel
MSG_LEN Integer | 2 7 Message Length
MSG _TYPE Integer |1 0x01 MSG_SYN_ACK
IMCP_VERSION Integer |1 0x01 Protocol Version
‘ Number
FLAG_CONTENT_ AVAIL | Boolean | 1 0,1 True: Local content
available
False: Need content
HW_ID Integer | 4 0x0- 0: No Interaction
OxFFFFFFFF | Hardware
0x1-OxFFFFFFFF:
Hardware 1d

4.2.3 MSG_ERR

This message may be sent by either the Mobile Client or the peers in response to
MSG_SYN or MSG_EVT messages.

Field Type | Length | Value Description
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(bytes)

CHANNEL | Integer | 1 0 Control Channel
MSG_LEN | Integer | 2 Variable | Message Length
MSG_TYPE | Integer | 1 0x02 MSG_ERR
ERR_CODE | Integer | 1 0-255 Error Code
ERR MSG | String | Variable Error Message
Table 3 Error Codes

Error Type Code Description

UNKNOWN_EVENT

0x80

An unknown or invalid event message was received

4.2.4 MSG_DISPLAY

This message is sent from the Mobile Client to a content-receiving peer to indicate a
request to display a short text message for a minimum amount of time.

Length
Field Type | (bytes) | Value Description
CHANNEL | Integer | 1 0 Control Channel
MSG_LEN | Integer | 2 Variable | Message Lengfh
MSG_TYPE | Integer | 1 0x03 MSG _DISPLAY
MESSAGE | String | Variable Message to display
EXPIRES Integer | 1 0-255 0: Display until explicitly cancelled by user

1-255: Display for EXPIRES seconds (or
until cancelled)

4.2.5 MSG_META

This message is sent from the Mobile Client to a content-receiving peer to indicate a
change in the relevant content metadata, and will be inserted immediately prior to the
content message to which it applies. This message would be sent as aresult of a
GOTO_CHANNEL event or a transition from one track to another within a channel. Note
that not all of the tag information will be sent in every META message — the Mobile
Client may only include the most relevant information in a given message. For example,
when a new track begins within a channel, the CHANNEL NUM and
CHANNEL_NAME tags would not be sent again since they haven’t changed.

This message will also be sent from the WACA and Gateway to the Mobile Client to
indicate when the playback process actually makes the metadata relevant. In the WACA
case, this is necessary due to the buffering on the WACA, while in the Gateway case, the
Mobile Client has no other way to determine exactly when track playback begins.
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Length
Field Type | (bytes) | Value Description
CHANNEL Integer | 1 0 Control Channel
MSG_LEN Integer | 2 Variable | Message Length
MSG_TYPE Integer | 1 0x04 MSG_META
NUM_TAGS Integer | 1 1-255 Number of metadata tags that follow
Repeat the following NUM_TAGS times:
TAG_ID Integer | 1 0-255 Tag Identifier
TAG_LENGTH | Integer | 2 0-65535 | Tag Length (bytes that follow)
TAG _DATA Variable Tag Data
Table 4 Tag Identifiers
Tag Id Comment
ARTIST 0x00 | Artist Name
TITLE 0x01 | Track Title
ALBUM 0x02 | Album Title
GENRE 0x03 | Genre

CHANNEL_NUM 0x04 | Channel Number
CHANNEL NAME 0x05 [ Channel Name

TRACK 0x06 | Track Number

NUM _TRACKS 0x07 | Number of Tracks in Channel
CHANNEL_LEN 0x08 | Length of Channel
TRACK_LEN 0x09 | Length of Track

CHANNEL_REMAIN | 0x0A | Channel Time Remairiing
TRACK_REMAIN 0x0B | Track Time Remaining

4.2.5.1 Artist Tag

Length
Field | Type | (bytes) | Value | Description
ARTIST | String | Variable Artist Name

4.2.5.2 Track Title Tag
Field | Type | Length | Value | Description
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(bytes)
TITLE | String | Variable Track Title

4.2.5.3 Album Tag

Length
Field Type | (bytes) | Value | Description
ALBUM | String | Variable Album Title

4.2.5.4 Genre Tag

Length
Field | Type | (bytes) | Value | Description
GENRE | String | Variable Genre

4.2.5.5 Channel Number Tag

Length
-Field Type | (bytes) | Value Description
CHANNEL _NUM | Integer | 1 0-255 | Channel Number

4.2.5.6 Channel Name Tag

Length
Field Type | (bytes) | Value | Description
CHANNEL_NAME | String | Variable Channel Name

4.2.5.7 Track Number Tag

Length
Field Type | (bytes) | Value | Description
TRACK | Integer | 1 0-255 | Track Number

4.2.5.8 Total Tracks Tag

Length
Field Type | (bytes) | Value Description
NUM_TRACKS | Integer | 1 0-255 | Number of Tracks in Channel

4.2.5.9 Channel Length Tag

Field Type | Length | Value Description
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(bytes)

CHANNEL _LEN | Integer | 2 0-65535 | Length of Channel (in seconds)

4.2.5.10 Track Length Tag

Length
‘Field Type | (bytes) | Value Description
TRACK_LEN | Integer | 2 0-65535 | Length of Track (in seconds)

4.2.5.11 Channel Time Remaining Tag

Length
Field Type | (bytes) | Value Description
CHANNEL_REMAIN | Integer | 2 0- Channel Time remaining (in
65535 | seconds)

4.2.5.12 Track Time Remaining Tag

Length
Field Type | (bytes) | Value Description
TRACK_REMAIN | Integer | 2 0-65535 | Track Time remaining (in seconds)

4.2.6 MSG_CREDIT

This message is sent from a content-receiving peer to the Mobile Client to control the
flow of content. The CREDIT field indicates the number of bytes of new content should
be transmitted to the receiver before waiting for another CREDIT message.

New content bytes need not be delivered in a single message matching the value in the
CREDIT field. They may be delivered in several content messages as long as no more
than CREDIT bytes of new content are delivered prior to receiving a new MSG_CREDIT
message (this may be necessary, for example, if the tail of one track contains fewer bytes
than the advertised credit; in this case, two content messages would be sent, one with the
tail of the current track, and another with the head of the next track in the channel).

New MSG_CREDIT messages may be transmitted before all of the content fulfilling the
previous MSG_CREDIT message has been delivered. This pipelining may be necessary
to minimize buffering in the receiver.

Length
Field Type | (bytes) | Value Description
CHANNEL | Integer | 1 0 Control Channel
MSG_LEN | Integer | 2 3 Message Length
MSG _TYPE | Integer | 1 0x05 MSG_CREDIT
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CREDIT Integer | 2 0-65535 | Content Credit

4.2.7 MSG_FLUSH

This message is sent from the Mobile Client to a content-receiving peer to cause the
peer’s content buffers to be flushed. This message would be sent as a resuit of a
discontinuity in the playback due to, for example, a GOTO_CHANNEL event. This
message resets any accumulated credit to zero. As a result, the content-receiving peer
should immediately send a new MSG_CREDIT message indicating a new credit value.

Length
Field Type | (bytes) | Value Description
CHANNEL | Integer | 1 0 Control Channel
MSG_LEN | Integer | 2 1 Message Length
MSG_TYPE | Integer | 1 0x06 | MSG_FLUSH

4.2.8 MSG_POWERDOWN

This message is sent from the WACA to indicate it is powering down and the session
should be terminated.

Length
Field Type | (bytes) | Value Description
CHANNEL |Integer {1 |0 Control Channel
MSG_LEN | Integer | 2 1 Message Length
MSG_TYPE | Integer | 1 0x07 | MSG_POWERDOWN

4.2.9 MSG_RENDER_CMD

This message is sent from the Mobile Client to either the WACA or the gateway peer to
control playback. It may also be sent from the WACA to the Mobile Client to indicate a
local change in playback state (as a result of the user interaction), in which case it is
informative only and will not result in a corresponding MSG_RENDER_CMD from the
Mobile Client to the WACA.

Length
Field Type | (bytes) | Value Description
CHANNEL Integer | 1 0 Control Channel
MSG LEN Integer | 2 2 Message Length
MSG_TYPE | Integer | 1 0x08 | MSG_RENDER _CMD
RCMD_TYPE | Integer | 1 0-255 | Command Type
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Table 5 Render Command Types

Command Type | Code Comment
RCMD_PLAY | 0x00 | Begin Playback
RCMD_PAUSE | 0x01 | Pause Playback

4210 MSG_SERVER_CMD

This message is sent from the Mobile Client to the gateway peer or from the WACA to
the Mobile Client to control content selection.

Length
Field Type | (bytes) | Value Description
CHANNEL Integer | 1 0 Control Channel
MSG_LEN Integer | 2 3 Message Length
MSG_TYPE Integer | 1 0x09 | MSG_SERVER CMD
SCMD_TYPE | Integer | 1 0-255 | Command Type
CMD_PARAM | Integer | 1 0-255 | Command Parameter

Table 6 Render-Server Command Types

Command Type Code Comment
SCMD_FFW 0x00 | Skip Forward CMD_PARAM tenths of a second
SCMD_REW 0x01 | Skip Backwards CMD_PARAM tenths of a second

SCMD_NEXT TRACK 0x02 | Next Track

SCMD_PREV_TRACK 0x03 | Previous Track

SCMD_NEXT_CHANNEL | 0x04 | Next Channel

SCMD_PREV_CHANNEL | 0x05 | Previous Channel

SCMD_GOTO_CHANNEL | 0x06 | Go to Channel in CMD_PARAM (zero-based)
SCMD_PURCHASE 0x07 | Purchase Current Track
SCMD_GOTO_TRACK 0x08 | Go to Track in CMD_PARAM (zero-based) |
SCMD_GOTO_OFFSET 0x09 | Go to Track offset CMD_PARAM seconds I

The expected operation of the SCMD_FFW and SCMD_REW messages is as follows:
the CMD_PARAM field indicates a skip forward or backward in tenths of a second. A
single SCMD_FFW or SCMD_REW command can therefore indicate up to 25.5 seconds
of skip. For typical user interfaces that use the >> and << buttons held down as
FFW/REW, this means the user interface will need to show the user a clock running
forward or backward while the button is held down. If the user accumulates more than

Page 544 of 667



25.5 seconds of skip, a SCMD_FFW or SCMD_REW will need to be sent. When the user
releases the button, another message will need to be sent with the remainder.

The SCMD_GOTO_CHANNEL command uses zero-based channel indexing for the
CMD_PARAM field. This allows up to 256 channels numbered zero through 255.

The SCMD GOTO TRACK command uses zero-based track indexing for the
CMD PARAM field. This allows up to 256 tracks numbered zero through 255.

The SCMD_GOTO OFFSET command CMD PARAM field indicates an absolute track
offset at which playback should continue. Interpreting the CMD PARAM field in
seconds allows this command to indicate an offset up to 255 seconds (4 minutes 15
seconds) into the track.

Many of the server commands imply a discontinuity in the audio stream. If the mobile
client is streaming audio content to a peer, the discontinuity will be handled by sending a
MSG_FLUSH (see Section 4.2.7).

4.2.11 MSG ECHO

This message is sent from either the Mobile Client or one of the peers (cateway or
WACA). MSG_ECHO with FLAG REQ RESP == ( is an echo request. while

FLAG _REQ RESP ==1 is an echo response. On reception of an echo request. an echo
response must be sent immediately. The echo response ECHO DATA field must exactly
match the ECHO DATA field of the original echo request message (in order to correlate
a response with a particular request). If a response to an echo request is not received in
some implementation-defined interval, the sender may determine the connection is no
longer usable and disconnect.

Length
Field Tvpe | (bvtes) | Value Description

CHANNEL Integer | 1 0 Control Channel
MSG _LEN Integer | 2 5 Message Length
MSG_TYPE Integer | 1 0x0A | MSG_ECHO
FLAG REQ RESP | Integer | 1 0-1 Request/Response Flag

0: Echo Request

1: Echo Response
ECHO DATA Integer | 4 Any | Response Correlation

4.3 Content Channel

Blocks of encoded audio content are sent in messages across the content channel from the
Mobile Client to the peer if the peer indicated a need for content during the control

channel establishment (see Section Error! Reference source not found.4-22). The size |
and pacing of content messages is determined by the receiving peer, which sends
MSG_CREDIT messages on the control channel to the Mobile Client indicating how

Page 545 of 667



many more bytes of content it wishes to receive (see Section 4.2.6). There is no
correlation between content channel message boundaries and MPEG frames.

Length

Field Type | (bytes) | Value Description
CHANNEL Integer | 1 1 Control Channel
MSG_LEN Integer | 2 Variable | Message Length
CODEC_TYPE | Integer | 1 0-255 Codec Identifier
CONTENT Bytes | Variable Audio Content
Table 7 Codec Identifiers

Codec Id Comment
WAV 0x00 | Microsoft WAV File Format
SBC 0x01 | Sub Band Codec
MP3 0x02 | MPEG Layer 3 Audio
MP3 PRO 0x03 | MP3 Pro
AAC 0x04 | Advanced Audio Codec
AAC PLUS 0x05 | AAC w/SBR
WMA 0x06 | Windows Media Audio
OGG_VORBIS | 0x07 | Ogg Vorbis Audio

4.4 Harmonization

The iRadio Harmonization Protocol (iHP) messages may be carried in iMCP channel 2
when the Mobile Client is connected to the Gateway. iHP is not supported between the
Mobile Client and WACA. All Mandatory and Optional iHP fields must be included in
iHP messages.

At this time, only the Playpoints message (iradio.plp, type 0x0011) is supported.
Immediately following transition to the CONNECTED state, the Mobile Client will
transmit its current Playpoint information to the Gateway in a channel 2 iMCP frame.
The Gateway should immediately respond with a harmonized Playpoint message which
the Mobile Client will use to replace its current Playpoint information.

4.5 Management Channel

Need to capture the management channel requirement and protocol. Fundamentally, the
Mobile Client is able to send firmware or other operationally-relevant information (e.g.,
model-specific translation tables) to the WACA. The WACA should be capable of
updating this information by re-flashing itself or otherwise remembering it. The
Management Channel will be used to update the WACA when new car radio models are
introduced with new user event commands or new features.
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5 Security Considerations

Since this protocol is intended to run over Bluetooth, this specification relies on the
Bluetooth authentication and encryption facilities for security.
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Revision Dateof ~ |Author | Comments

Number - |revision i U OCI AR EANT R

X0.1 12/1/2004 Brian Tucker Initial draft
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1 Introduction

This iRadio Car radio Interface Serial Protocol iCRISP) is intended to unify the interface
between the Wireless Audio Car Adapter (WACA) and the Car Radio Serial Interface.
The primary purpose of this protocol is to notify the WACA of key presses and releases
on the car radio and provide a mechanism for the WACA to display METADATA text on
the car radio interface.

2 Theory of Operation

The system will consist of two primary functionalities:

1. The WACA needs to be aware of key presses and key release on the car radio
head unit. Each possible key will be assigned a value that will provide a universal
set of key codes across all card radio makes and models. The Car Radio Serial
Interface will send a message to the WACA for each key press and key release.

2. The WACA needs to provide information to the user via the user interface of the
car radio. This protocol will provide a consistent interface for sending audio
METADATA text and general informational messages to the car radio for display

Motorola Confidential Proprietary Page 4 2/11/2005
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3 Messages

31 Message Overview

3.1.1 Message Structure

1CRISP messages will be consistent for all messages sent to and from the WACA and Car
Radio Serial Interface. Each message will consist of a 4 bytes header followed by the
message payload followed by a two byte checksum of the Header and payload message.

Header Integer 4 See next Indicates the start of an iCRISP
paragraph message. Includes start header
and message length
Payload Integer variable See rest of | Commands or car radio events
Message document codes
Checksum Integer 2 (MSB,LSB) 0-xFFFF Sum of Header and payload
Message (no complement to 1?)

3.1.2 Physical Layer

The physical layer is an USART. The protocol is one start bit, eight data bits, and one
stop bit. The baud rate is 9600.

3.1.3 Transmission Order

The transmission order is Octet 0, Octet 1, . . ., Octet n. Within each octet, the
transmission order is Bit7, Bit 6, . . . Bit 1, Bit 0.

Motorola Confidential Proprietary Page 5 2/11/2005
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3.2 Message Header

Field- | Type | Length (bytes) | Value: | Description S
Start Header | Integer 2 0xA55A Indicates the start of an 1CRISP
(MSB,LSB?) message.

Message Integer 2 0-65535 Length of message payload.
Length This does not include the 4 byte
(MSB,LSB?) header of 2 byte checksum.

33 Message Payload
3.3.1 Key Press

This message is sent from the Car Radio Serial Interface to the WACA when a key on the
car radio is pressed.

\Fieldi ... .| Type: | Length (bytes) | Valuei- . | Descriptio

Start Header | Integer 2 0xA55A Indlcates the start of an iCRISP
message.

Message Integer 2 0-65535 Length of message payload.

Length This does not include the 4 byte
header of 2 byte checksum.

Command Integer 1 0x10 Key press command

Key Pressed | Integer 1 0-255 Key code of key that was
pressed. See included chart for
valid key codes

Checksum Integer 2 0-65535 ADD 00 to n-2 Octet

3.3.1.1 Valid Key Codes

Here are the valid key codes that the Car Radio Serial Interface can send to the WACA.

Channel 2 0x42
Channel 3 0x43
Channel 4 0x44
Channel 5 0x45
Channel 6 0x46
Channel Band 0x50
Right 0x51
Left 0x52
Motorola Confidential Proprietary Page 6 2/11/2005
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Up 0x53
Down 0x54
Text Display Change | 0x55
Previous Track 0x10
Next Track 0x11
Disc Up 0x12
Disc Down 0x13
Repeat 0x14
Shuffle 0x15
Fast Forward 0x16
Reverse 0x17

3.3.2 Key Release

Rev: X1

This message is sent from the Car Radio Serial Interface to the WACA when a key on the
car radio is released.

| Descripti

Start Header | Integer 2 0xAS5A Indicates the start of an iCRISP
message.

Message Integer 2 0-65535 Length of message payload.

Length This does not include the 4 byte
header of 2 byte checksum.

Command Integer 0x13 Key release command

Key Released | Integer 0-255 Key code of key that was
pressed. See included chart for
valid key codes

Checksum Integer 2 0-65535 ADD 00 to n-2 Octet

3.3.3 Radio Power Change

This message is sent from the Car Radio Serial Interface to the WACA when the car

radio is turned on or off.

[ Fiel iType ‘Length: .. Value |:Descriptio

Start Header | Integer 2 0xAS5A Indicates the start of an iCRISP
message.

Message Integer 2 0-65535 Length of message payload. This

Length does not include the 4 byte header
of 2 byte checksum.

Command Integer 1 Ox11 Radio power command

On/Off Integer 0x00, 0x01 | 0x00 = Radio OFF
0x01 = Radio ON

Checksum Integer 2 0-65535 ADD 00 to n-2 Octet

Motorola Confidential Proprietary Page 7 2/11/2005
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3.3.4 Source Change

This message is sent from the Car Radio Serial Interface to the WACA when the user
selects/deselects the iRadio source.

EmntrE wlend S R R

Start Header Integer 2 0xAS5A Indicates the start of an iCRISP
message..

Message Integer 2 0-65535 Length of message payload. This does

Length not include the 4 byte header of 2 byte
checksum.

Command Integer 1 0x12 Source select command

Select/Deselect | Integer 1 0x00, 0x01 | 0x00 = iRadio deselected
0x01 = iRadio selected

Checksum Integer 2 0-65535 - ADD 00 to n-2 Octet

3.35 Radio Type

This message is sent from the Car Radio Serial Interface to the WACA after the WACA
has asked for the type of car radio that is connected to the Car Radio Serial Interface.

Start Header Integer 2 0xAS5A Indicates the start of an iCRISP
message.

Message Integer 2 0-65535 Length of message payload. This does

Length not include the 4 byte header of 2 byte
checksum.

Command Integer 1 0x14 Radio type command

Type Integer 1 0-255 Type of radio that is connected to the
Car Radio Serial Interface.

Checksum Integer 2 0-65535 ADD 00 to n-2 Octet

3.3.5.1 Valid Car Radio Types

Here are the valid car radio types

' Key Description’ Code | Supported Radios (Tested)”

Sony 1 ' 0x00 | XR-CA350X

Pioneer 1 0x01 DEH-P4600MP
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336 METADATA Text

This message is sent from the WACA to the Car Radio Serial Interface to send

METADATA text to the car radio.

Field ..~ “|Type = |Length |Value | Deseription. .~ . . .~

Start Header Integer 2 0xAS5A Indicates the start of an iCRISP
message.

Message Integer 2 0-65535 Length of message payload. This does

Length not include the 4 byte header of 2 byte
checksum.

Command Integer 1 0x20 METADATA text command

METADATA | Integer 1 0-255 Type of METADATA being sent to the

Type car radio. See the include chart for
valid types.

METADATA | String Variable METADATA text

text

Checksum Integer 2 0-65535 ADD 00 to n-2 Octet

3.3.6.1 METADATA Types

Here are the valid METADATA text types

Artist gme
Song Title
Time Remaining

Motorola Confidential Proprietary
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* ¢’ Radio™

1 AN INTRODUCTION TO THIS DOCUMENT .......... ERROR! BOOKMARK NOT DEFINED.
1.1 WHATITIS oo ERROR! BOOKMARK NOT DEFINED.
Motorola Proprietary Confidential Page 2 of 4
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¢ Radio™

1 Introduction

11 Transport Frame Structure:

Please use whichever is fastest to implement:XM —like CBM or iPOD TBD

E.g. SDARS CBM transport:

OCTET FIELD

octet 0 start header MSB
octet 1 start header LSB
octet 2 length MSB
octet 3 length L.SB

iRadio Bus Message

octet n-1 | checksum MSB
octet n checksum LSB

Start header: 2 bytes — 00A5h / 005ah
Length: 2 bytes — 0000h-FFFFh

iRadio message:

- Transaction code = 1 byte

- Message body

Checksum: 2 bytes (XOR 00 to n-2 Octet)

1.2 iRadio Bus Message structure
1.2.1 Messages from the Head-Unit

What we need:

User_interface control type: e.g Button, dial, switch
User_interface control number #I1D

User_interface contrd action

Optional for later.

Head-Unit Status ( audio source, ...)
Head-Unit profile (display capability, ...)
Power_ON handshake — Devices discovery

Motorola Proprietary Confidential Page 3 of 4
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’ ¢ Radio™

Specific controls buttons/ switches - asap
PRESETS keys 1-6

SOURCE: Audio Source (AM, FM, CD, XM...)
STOP / PLAY/ PAUSE

FORWARD (hold & Momentary)

REWIND (hold & Momentary)

SEEK/SCAN

ENTER / SELECT (if different from the play)
INFO

Examples of codes needed:

Ul_CONTROL_BUTTON
UI_CONTROL_DIAL
UI_CONTROL_SWITCH

Ul_ACTION_DOWN
UI_ACTION_HOLD

UI_ACTION_UP

UI_ACTION_ON

UI_ACTION_OFF
UI_ACTION_CLOCKWISE
UI_ACTION_COUNTERCLOCKWISE

1.22 Messages to the HeadUnit

What we need:
Read /Write on remote Head-Unit Display informations associated with the
track or text prompts...

Optional:
Power_ON handshake — Devices discovery

Get status
Get Profile

Motorola Proprietary Confidential Page 4 of 4
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HjjRadio -- Experimentation

Last updated: June 16

Introduction

We have an initial outline of what the iRadio system might consist of, but given the huge number of
business and product uncertainties it is not clear what the system will eventually be. This page focuses
on refining the outline by doing a very simple trial implementation. There are the following high-level
goals for this implementation:

e Have something to demonstrate the iRadio idea
o Refine ideas by squarely facing implementation details
o Allow future experimentation which user interfaces

Even if this plan is overtaken or modified by events, there is still much which will be learned.

Proposed Implementation
The minimum system involves the following ingredients/entities:

Content
The nature and quality of the content will be driven by demo requirements. For experimentation
and proving the idea, it doesn't matter what format the content has. Initially I would rip some of
my personal CDs to relatively small WAV or MP3 files. Other alternatives are:
e Purchase popular CDs for the the office
e Purchase music which is specifically royalty free (this is available on the net)
o Use MIDI files of songs which are out of copyright (this is available on the net)

Content Provider
This would be a Linux laptop which would would have the content and a few channels/playlists
which would be constructed by hand. It would contain servlets which would allow the content to
be retrieved from the iRadio Server. Being a laptop, it could more easily be moved for connection
to the external Internet.

iRadio Server
This would be a Linux laptop (could be the same laptop as the Content Provider) which would
cache the content and hold the user configuration data. It would contain the following very simple
service and agent implementations:
e content storage service
channel/playlist storage service
User configuration service
General Preferences/Profile service
Authorized user service
Usage Tracking/logging service
o Content fetching agent
There would also be servlet which would be called by the mobile devices to update provide
feedback and get updated content.

P aigp 6P wdb e Incg. mot.comy.ir/patents/common/impl-old.html 2/11/2005



iRadio -- Experimentation ' Page 2 of 3

Wireless Communications
For this proposal Bluetooth is the suggested mobile communications approach. For demos and in-
office experimentation Bluetooth (class 2, PAN, DUN or SPP) has the following advantages over
802.11:
e Limited range
o Less interference and interoperation problems with the building's existing wireless LAN
which is 802.11 based.
o Phone mobile clients are likely already have some type of Bluetooth support
The only disadvantage is limited throughput. (For DUN or SPP, very limited throughput.)

Mobile Device
The mobile device could be a another laptop or more impressively, a cell phone. It would contain
software to login to the iRadio Server, provide feedback and get updated content and
configuration information. The user would have a simple set of channels which would allow the
playing of channels.

What's Included

Getting content from a content provider

Caching content in the iRadio Server

Updating content in the Mobile Device
Capturing feedback from the Mobile Device
Pause/Resume between different Mobile Devices

What's Not Included

No DRM

No communications security

No high quality audio unless we use 802.11
No video

No UPnP A/V

No community stuff

No push to buy (is an optional enhancement)
No recording or program guides

No expiration of content

No or limited network failure recovery

Development Tasks

None of the tasks should be longer than 2 intense days if done as a highest priority. Done in the
background (at home) each could take a week. There is significant reuse of services between the three
entities.

Content Provider
Some of the services which will be required for the /Radio Server and/or the Mobile Client are
convenient building blocks for the content provider. The content provider could be developed without

using these building blocks, but it will be easier to use them. Therefore, the content provider
development looks larger because it includes development of these services.

Pagtp@g@-@fbﬁ@Ymcg.mot.com/ .ir/patents/common/impl-old.html 2/11/2005



iRadio -- Experimentation

Design and implement preferences/profile service (reused elsewhere)
Design, document and write stubs for HTTP login and channel protocol
Design and implement channel building tool

Design and implement channel storage service (reused elsewhere)
Design and implement media storage service (reused elsewhere)
Design and implement the channel servlets

kL=

7. Design and implement user authentication service (reused elsewhere)
Optional

8. Design and document HTTP purchase protocol
9. Design and implement the purchase servlet(s)

iRadio Server
1. Design and implement channel content replenishment agent
2. Design and implement mobile update servlet(s)
3. Design and implement user configuration service
4. Design and implement feedback queuing service

Optional

5. Design and implement trivial owned content storage service (reused elsewhere)
6. Design and implement owned content acquisition agent

Mobile Device

1. Design and implement content player on top of platform
2. Design and implement configuration driven Ul

3. Design and implement updating agent

4. Design and implement server connection discovery

Optional

5. Design and implement owned content browser

Other Tasks

1. Get a few phones with Bluetooth support:
o J2ME or BREW network access over Bluetooth using PAN
o J2ME or BREW network access over Bluetooth using SSP
o J2ME with serial port access and Bluetooth SSP dongle

Pag&ﬁﬁé—@fbﬁéﬁmcg.mot.com/ .r/patents/common/impl-old.html
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HJjjRadio -- Experimentation

Last updated: July 13

Introduction

We have an broad initial outline of what the /Radio system might consist of, but given the huge number
of business and product uncertainties it is not clear what the system will eventually be. This page
focuses on refining the outline by doing a very simple trial implementation. There are the following
high-level goals for this implementation:

¢ Refine ideas by squarely facing implementation details
¢ Have something to demonstrate the iRadio idea
o Allow future experimentation with user interfaces

There are obviously some conflicts between the above goals and the time available. Polish will be
sacrificed for time where ever possible. ‘

Even if this plan is overtaken or modified by events, there is still much that will be learned.

Proposed Implementation

The minimum system involves the following ingredients/entities:

Content ,

The nature and quality of the content will be driven by demo requirements. For experimentation
and proving the idea, it doesn't matter what format the content has. Initially I would use MIDI
files or rip some of my personal CDs to relatively small WAV or MP3 files. Other longer-term
alternatives are:

e Purchase popular CDs for the the office

o Purchase music which is specifically royalty free (this is available on the net)

e Get some type of agreement with a real content provider

Content Provider
This would be a Linux laptop which would would have the content and a few channels/playlists
which would be constructed by hand. It would contain servlets which would allow the content to
be retrieved from the iRadio Server. Being a laptop, it could more easily be moved for connection
to the external Internet.

iRadio Server
This would be a Linux laptop (could be the same laptop as the Content Provider) which would
cache the content and hold the user configuration data. It would contain the following very simple
service and agent implementations:

content storage service

playlist storage service

channel (U/I Config) storage service

User configuration service

General Preferences/Profile service

Pagtp M-@M@?mc g.mot.com/.ir/patents/common/imp!.html 2/11/2005



iRadio -- Experimentation Page 2 of 4

o User Authentication service

e Usage Tracking/logging service
o Content fetching agent

o Mobile client interface servlet(s)

Wireless Communications

For this proposal Bluetooth is the suggested mobile communications approach. For demos and in-
office experimentation Bluetooth (class 2, PAN, DUN or SPP) has the following advantages over
802.11:

e Limited range

o Less interference and potential interoperation problems with the building's existing wireless

LAN which is 802.11 based.

» Phone mobile clients more likely to already have some type of Bluetooth support
The only disadvantage -- a big one -- is limited throughput. (DUN and SPP, have very limited
throughput.)

Mobile Device
The mobile device could be a another laptop (allowing WiFi) or more impressively, a cell phone.
It would contain software to login to the iRadio Server, provide feedback and get updated content
and configuration information. The user would have a simple set of channels which would allow
the playing of channels.

What's Included

Getting content from a content provider

Caching content in the iRadio Server

Updating content in the Mobile Device

Capturing feedback from the Mobile Device

Pause here - Play there between different Mobile Devices

What's Not Included

e No DRM

No communications security

No high quality audio unless we use 802.11
No video

No UPnP A/V

No community stuff

No push to buy (is an optional enhancement)
No recording or program guides

No expiration of content

No or limited network failure recovery

Development Tasks

None of the tasks should be longer than 2 intense days if done as a highest priority. Done in the
background (at home) each could take a week or more. There is significant reuse of services between the
three entities.

Paige 6P6-odbtéyimcg.mot.comy. ir/patents/common/impl.html 2/11/2005
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Content Provider

Some of the services which will be required for the iRadio Server and/or the Mobile Client are
convenient building blocks for the content provider. The content provider could be developed without
using these building blocks, but it will be easier to use them. Therefore, the content provider
development looks larger because it includes development of these services.

Design and implement preferences/profile service (reused elsewhere)
Design, document and write stubs for HTTP login and channel protocol
Design and implement playlist/content stream building tool

Design and implement playlist storage service (reused elsewhere)
Design and implement media storage service (reused elsewhere)
Design and implement the playlist/content stream servlets

Al el

Optional
7. Design and implement user authentication service (reused elsewhere)
8. Design and document HTTP purchase protocol
9. Design and implement the purchase servlet(s)
iRadio Server
This reuses several of the Content Provider services, so only the new development is listed below.
1. Design and implement playlist/content replenishment agent
2. Design and implement mobile update servlet(s)
3. Design and implement user configuration service
4. Design and implement feedback queuing service

Optional

5. Design and implement trivial owned content storage service (reused elsewhere)
6. Design and implement owned content acquisition agent

Mobile Device

This reuses several of the Content Provider and /Radio Server services, so only the new development is
listed below.

1. Design and implement content player on top of platform
2. Design and implement configuration driven Ul
3. Design and implement updating agent

4. Design and implement server connection discovery
Optional

5. Design and implement owned content browser

Page 6P wdbdy incg. mot.com/ JIr/patents/common/impl.html 2/11/2005
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Other Tasks

1. Get a few phones with Bluetooth support:
o J2ME or BREW network access over Bluetooth using PAN
o JZME or BREW network access over Bluetooth using SSP
o J2ME with serial port access and Bluetooth SSP dongle

Risks/Unknowns

Wireless networking
There is no specific task associated with getting the wireless networking working. If WiFi is used,
then this should be trivial if it is transparent on the mobile device. If Bluetooth is used then there
will probably be work on the server and client to make it work.

Language/Platform

For a J2ME client, there is substantial opportunity for code reuse. For other platforms, there will
need to be some additional development.

Pagcp ﬁg@-@&ﬁ@hcg.mot.com/ .ir/patents/common/impl.htm] 2/11/2005
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HjRadio -- Initial Approach

The initial iRadio system will concentrate on seamless delivery of content for home and vehicle.
Although "person" is not included in this initial system, the behavior of a personal device is largely
identical to the vehicle case. This initial set of functionality is targeted as in place internally by the end
of 2004 and avialable for trials in 1Q05.

Requirements

These are not formal requirements, but more like points we need to agree upon. The points are half user
expectations, half implementation and half requirements. :-)

Service Assumptions

e User listens to audio channels (like Yahoo launch & XM) with supporting images, text and links
available.

o The service provider will have access to feedback and disposition (listened, skipped, timed-out)
concerning the content. '

Home

User can play audio on their sound system via a hand-held remote

UPnP A/V (with extensions) will be used for all in-home audio

UPnP A/V extensions are required for feedback

The MS-1000 is the prime candidate for content storage in the home

For rich interfaces (TV screen?), user can link to more information or purchase the audio
(single/album).

Car

¢ The user could view data associated with the playing content.

« If the network is available, the user could access extended data associated with the song. Not sure
who we need for this, maybe GraceNote. I could see concert schedule/tickets, lyrics ... We need
something better than Yahoo which just does a search.

¢ The user selects a channel and it starts playing from where it left off when last played in any
domain. Do we have some limitted abiltity for the user to restart the song if it is starting in the
middle? It would need to be limited because it could be abused to repeat a song an arbitrary
number of times.

o For limited interfaces, user could purchace immediately if a plan is set up ahead of time. Ideally
the just purchaced track would be immediately available (plucked out of the channel stream) on
the device for selection and playing.

¢ For limited interfaces, user can press a button to mark an intent to buy which sends an email. The
actual purchace is done later via a browser.

o Abiltity to search and play owned content on the device. This would have the same pause
capability.

e Do we want a limited rewind/replay capability just incase the user misses something the first time.
(This would be more for talk radio.)

Pape #90-0§t6/mcg. mot.cony.ir/patents/common/initial html 2/11/2005
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=jRadio 2004

This note is a companion to the May 20 "Initial iRadio System" slides.

For 2004, the iRadio system will concentrate on seamless access to of content from home and vehicle.
The content consists of genre based audio channels and playlists composed of content the user has
previously purchased. The audio content is preemptively recorded on the user's mobile devices so that it
is available when needed. The consumption and pause information is promptly communicated to the
iRadio server (when possible) so that devices is other domains can continue seamlessly. The user is also
able instant buy the currently playing audio.

At home, the audio is streamed from the user's local Home Gateway.

The mobile devices communicate via 802.11 or other high speed wireless protocol. Communications
occurs via a wireless access point connected to a home broadband connection or at other public access
points away from home. There is no need for the iRadio devices to have cellular access or a broadcast
receiver.

This initial set of functionality is targeted to be in place internally by the end of 2004 and available for
trials in 1Q05.

Extensions already considered for the future include:

¢ broader range of content sources including video
e community services would allow content suggestions and playlists to be made between users
¢ Import existing MP3 or other content

System Operations
These points are half user expectations, half implementation and half requirements. :-)
Service Assumptions

e The user has access to the following audio content:

o Genre audio channels (similar to CM Radio or Yahoo Launch)
o Playlists composed of the content the user has purchased
o Subset of user purchased content which is on the device

o Audio is accompanied by supporting text and images

o Audio is seamless between home and car. (Pause resume across devices in different domains.)

e A service provider will have access to feedback and disposition (listened, skipped, timed-out)
concerning the content they supply.

e Instant buy.

o The iRadio system extends from the Content Providers to the point at which the user listens to the
content. Digital content itself is never exposed outside this system as individual pieces of content.
This gives us more flexibility in the user of DRM/Encryption.

o There are multiple entities in the system, some of which are behind firewalls which constrain
communications. If we assume that user content can only be consumed at one point at a time, then
state changes to be synchronized across the user's devices are only being introduced at one point

Page, 6/3t-0dbéy/meg. mot.com/.ir/patents/common/initial_iradio_system.html 2/11/2005
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<I>i</I>Radio 2004 Page 2 of 4

at a time. The picture is much more complex if a user's content is allowed to be consumed
concurrently at multiple points.

o It would be very convenient if all the initially supported devices had the same DRM system.
(Assuming we are using DRM on individual pieces of content rather than Encrypting the whole
content store.

e Regardless of the encryption method chosen, there needs to be rights management on the pieces of
content once they reach the user.

e There are many caches in the system. There is provision for cached content to expire. The Service
Provider is notified of this.

Home Experience

o User can play audio on their sound system.
o Forrich interfaces (TV screen?), user can link to more information or purchase the audio
(single/album).

Car

e The user could view data associated with the playing content.

o The user selects a channel and it starts playing from where it left off when last played in any
domain. (Does content licensing allow some limited ability for the user to restart the song if it is
starting in the middle? It would need to be limited because it could be abused to repeat a song an
arbitrary number of times.)

e For limited interfaces, user could purchase immediately if a plan is set up ahead of time. (Ideally
the just purchased track would be immediately available (plucked out of the channel stream) on
the device for selection and playing.)

o Abilitity to search and play owned content on the device. This would have the same pause
capability.

o Do we want a limited rewind/replay capability just in case the user misses something the first
time. (This would be more for talk radio.)

o For limited interfaces, user can press a button to mark an intent to buy which sends an email. The
actual purchase is done later via a browser.

o If the network is available, the user could access extended data associated with the song. (Not sure
who we need for this, maybe GraceNote.) I could see concert schedule/tickets, lyrics ... (We need
something better than Yahoo for lyrics. They just does a search for lyrics.)

System Implementation
Various early implementation thoughts ...
Content Providers

Content providers (as the name implies) supply all the content we deliver to our customers. The
following content will be needed:

¢ Genre channels (either customized or fixed).
¢ Abiltity to purchase any content the user hears ont he channels.

These two type of content will probably require different content providers with us being the

Page /132 9db@ incg. mot.com/.ir/patents/common/initial_iradio_system.html 2/11/2005
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middleman. We will need a unambiguous way to identify content regardless of which content provider it
came from. Hopefully there is some industry standard which all providers support.

We will always be the initiator of communications with the Content Provider. Every request for content
will be for a uniquely identified user. For each piece of content a Content Provider specifies for a user,
the disposition of the content will eventually be reported back (skip, rating, timed-out, etc.).

iRadio Server

¢ All communications with our customers is directly or indirectly through the /Radio Server. (The
user never communicates directly with the Content Provider.)
¢ Synchronization engine for HotSpot connections
Assuming that UPnP is the basis for synchronization, then the iRadio Server must provide for for
tunneling (or other mechanism) to allow UPnP to work between subnets.
iRadio web site allows for user configuration of the /Radio service
Supports preemptive caching of content on the Home Gateway.
Caches channel content for all users
For more efficient interaction with the content provider, it would be best if the iRadio Server
cached individual pieces of content as separate entities. This would vastly reduce the number of
times identical content was transferred from the content provider.
o With the iRadio Server caching the actual content, the content provider can specify channel
content as a list of content id which refer to the actual content.
o We need a way to map and handle internally content ids from different content providers.
o For trials, a VPN to the Content Provider(s) should be sufficient. For commercial operations we
will want to have redundant dedicated and secure connections to the Content Providers.
e The iRadio Server makes the following requests to the Content Provider:
o user session creation
o request channel content to be played (returned as ids)
o request actual content for a specified id

HotSpot

o This is assumed to be a commercial 802.11 access point.

o Itis also assumed that firewalls will largely require that connections be initiated by the device
rather than the iRadio Server.

o Caching of content at HotSpots is unlikely to be worthwhile until a large number of devices exist.
A HotSpot can not predict which user content will be needed ahead of time, so caching would
need to be very extensive to be useful.

Home Gateway

¢ This is an embedded device with no user interface required.

¢ Top candidates for the Gateway are the MS-1000 or a PC which is always on.

o A reliable broadband connection is assumed to exist between the Home Gateway and the iRadio
Server so that they are always in sync.

e Local (at home) synchronization engine for devices within range of the home wireless network.

o Preemptively caches user content so that it is ready to be copied to mobile devices or streamed to
home devices.

e We may need to cache multiple copies of the content to support different device DRM or
encodings. (Especially in the early stages when we have to make do with existing systems.)
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¢ To avoid Internet latencies, the Home Gateway should be able to function independent of the
iRadio Server for hours at a time.

o Communications with the iRadio Server should be secure.

e The Home Gateway initiates communications with the iRadio Server to help avoid firewall issues.

Mobile Devices

¢ In-vehicle devices are the current focus.

¢ Play stored content.

e Download content as needed when connected to the Home network or a foreign network which
can reach the /Radio Server. ‘

¢ SimpleDevices has a solution for the automated loading of media using UPnP A/V

o We'll probably want to keep tabs on the trade-offs of using UPnP A/V for synchronization versus
a specifically developed solution since we may need that other solution when we move to other
devices (phones).

e A modified OmniFi is the early leading candidate for the actual mobile device. (SimpleDevices
did the original software for it.) '

e If the OmniFi (or other existing device) were used, extensions would be required for consumption
feedback including pause information.

e The mobile device will have to initiate the connection to the iRadio Server on foreign networks to
help avoid firewall issues.

o Instant buy copies content to owned area on the device for immediate replay and actual purchase
transaction completes when the device next contacts the iRadio Server.

o The Mobile Device doesn't need cellular access.

e All network communications should be secure.

Home Device

e UPnP A/V (with extensions) will be used for all in-home audio
o UPnP A/V extensions are required for consumption feedback including pause information.
e No device has been chosen yet.

Web Browser

o Any web browser.
¢ Required Plug-ins would depend on the interface implementation.
o This effort would be more complex if the user can listen to content as part of a browser session.

Disruptive Business and Technical Issues

Huge Library Subscription Model
Some music services avoid the whole ownership issue and offer a subscription which gives you
access to huge amounts of audio so long as your subscription is current. This would place a
different emphasis on the type of applications we provide to the user but overall should not require
significant changes.

Huge amounts of mobile storage
This would make our job easier. Although it may be harder to demonstrate the value of our
system.
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iRadio Updating Approach ' Page 1 of 6

Updating Approach
Created: Sept 16, 2004

Introduction

The iRadio allows the customer to personalize the content they want and then consume it seamlessly as
they pass through their various domains (home, car and personal). As they listen to their audio content at
various times of the day, they continue listening from the same point they previously stopped, so they
miss nothing. Fresh up-to-date content is automatically loaded onto the phone when the phone is part of
the home network.

Updating is the key behind /Radio's seamless experience across domains. It works in the background
allowing all the user's iRadio audio channels to be kept up-to-date.

Updating has two aspects:

Content loading
This is the loading of the audio content. Even with lossy compression, this is over 14 Megabytes
per hour of content (assuming 32 Kbps). Loading this amount of data requires a relatively high
bandwidth connection (USB, WiFi, or better) to get the job done quickly. With Bluetooth
connections peaking at 700 Kbps, it will take several minutes to load each hour of hour of audio
content when BT is used.

For economic reasons, the data connection for content loading (especially the bulk content) must
be free or covered by a flat rate rather than a per Megabyte rate.

Light weight updating
This is the playpoint and assorted usage tracking information which is collected by the client and
sent to the Home Gateway and other Mobile Clients.

Terms

Client
For the purposes of this note, the word client will refer to any client of the updating system which
includes the iRadio Server, Home Gateway and any Moblie clients.

Bridging |
This is when one Mobile Client updates another so that the other may never actually connect
directly with the Home Gateway.

Bulk Content
The actual audio content which is the bulk of the content which needs to be moved. This is
distinct from all the other information which is updated.

Synchronization
This word is used interchangeably with "updating". It refers to the exchange of specific
information between updating clients. Some aspects of this exchange meet the normal definition
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of synchronization while others do not.

Scope

The updating system is used to keep the iRadio Server, Home Gateway and Mobile Clients in close
synchronization. It does not interact with the Content Provider even though some of the updated
information will eventually be sent there.

Assumptions

¢ Communications may end prematurely. but any data received on an updating communications
channel is assumed to be correct.

o The communications channel is assumed to be secure. Otherwise security will have to be
introduced as an updating requirement.

e Although the system will probably support multiple users in the future, we are largely assuming a
single user per device for this note.

¢ iRadio/Home Gateway bandwidth issues are not addressed as part of this note.
o User preference information will reuse the audio updating system to be updated on clients.
o USB will only be used for download of Bulk content and possibly playlists.

» Wireless updating will make leverage bulk content already on the client rather than downloading
it again. This will allow USB downloaded to be "found" and used without any special
coordination.

Goals

Bulk content can be loaded over USB or network updating
Consumption and usage data is sent from clients

Updating works with HTTP port 80 (to traverse firewalls)
Updating works with a single two-way serial channel

Updating works with multiple two-way serial channels

Tolerates sudden disconnects

Mobile Clients discover connections which cover matching user(s)
Clients can act as update bridges

iRadio Server or Home Gateway can be the master copy depending on the data
10. No use intervention to resolve updating issues

11. Support multiple Mobile Clients per person

12. Playpoints are updated between clients

13. Content is updated between clients

14. Updating approach is platform agnostic

A e Al

Data

Page ﬁ’ﬂ@-@eﬁ;ﬁ@hcg.mot.comﬂir/patents/common/updating.html ‘ 2/11/2005



iRadio Updating Approach Page 3 of 6

For a typical Mobile Client, the following data is sent:

Content Status Changes
Any change in the playing/paused/consumed state of an audio track is captured on the client and
updated to other devices. This usage information information is needed on the iRadio Server for
reporting user content consumption to the content provider.

Rating
Relative changes to the rating of a piece of content are captured on the client and updated to other
devices. If this is implemented at all in Phase 1, this information could be used by the Home
Gateway for a user's personal content and by the /Radio Server for Content Provider. It could also
be used by other clients to update the rating information for the content they hold.

Purchase Request
Purchase requests are captured on the client and updated to other devices. This is of critical
interest to the iRadio Server. Other update clients could use this information to update metadata
on the content or move the content into the owned category.

Key Press
Each Ul actuation is captured here whether or not any action resulted. This usage tracking
information is intended for later analysis on the iRadio Server.

Other Events
This contains other events of interest to the updating clients.

A typical Mobile Client receives:

iRadio Channel Additions
If an /Radio Channel has been partly consumed, updating can add additional items to the channel.
This includes adding items to the channel description.

Content updates
This is the bulk content associated with the iRadio channel additions which contains the actual
audio content,

Above are the typical cases for a Mobile Client in a system with only a single Mobile Client. The iRadio

Server and Home Gateway tend to reverse the flow of content. For systems with more than one Mobile
Client, each type of updating information will flow in both directions.

Approach
Updating occurs in the following phases:

Initial connection to setup communication.

1. Playpoint updating for all iRadio Channels
Playpoint information is exchanged and each client uses the most recent playpoint
information.
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2. Light weight content updating
Usage tracking and other event data is exchanged. Also exchanged is

acknowledgement information.

3. iRadio Channel updating
If channel content has been consumed, this phase allows new content to be added to
an iRadio Channel.

Most of these phases have their own sub-phases.
Discovery or Establish Session

Mobile Clients which are intermittently connected use discovery to learn when other updating clients for
the same user are in the vicinity. Bluetooth and WiFi both have mechanisms (or at least the primitives)
which allow other devices in the vacinity to be discovered. Once an updating client has been discovered,
a conversation can occur which includes a challenge/response to determine whether they have any users
in common. With matching users, the updating process proceeds.

Connections to the iRadio server are a little different. They don't involve discovery or use a
conversational approach. HTTP (or HTTPS) is used used for communication to ensure that firewalls can
be traversed. The first exchange establishes a session id which is used for the remainder of the
communications. Initially, the only iRadio Server communications which occurs is with the Home
Gateway. In the future, cellular and hotspot communication could allow Mobile Clients to also connect
to the iRadio Server. These direct Mobile Client connections to the iRadio Server also use
HTTP/HTTPS.

Playpoint Updating for AlliRadio Channels

Playpoint information includes channel description, channel item, and the actual playpoint time index.
For each channel, this information is exchanged and the following process is followed:

if my channel description_id and other channel description id match
if my channel item is not as advanced other channel item
if my cached content for the channel includes other channel item
adopt the other playpoint and channel item as current
mark the intervening content as consumed
else
do nothing, there is no overlap (reload in phase 3)
else if my channel_item is the same as other channel item
if my playpoint is not as advanced as the other channel playpoint
adopt the other playpoint
else
do nothing
else
do nothing
else
do nothing

Light Weight Content Updating

In the simplest Mobile Client case, the Home Gateway would indicate indicate what content it needed
from the Mobile client and what content had already reached the iRadio Server. With this information
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the Mobile Client can erase the information which the iRadio Server already has and would start
supplying the information requested by the Home Gateway. This is the degenerate case of the more
complex system which is needed for multiple Mobile Clients. The move complex system involves client
information being shared between all Mobile Clients assuming this maximizes the chances of
information reaching its destination.

Each information record has a record number which is constantly increasing. Each updating client has
their own independent sequence of record numbers. (A 32 bit integer is more than adequate to hold the
sequence number.)

At the start of light weight updating, the clients exchange the request information and confirmed receipt
information which are all expressed in terms of record sequence numbers. This information is used to
determine what gets transferred. The request information is the starting sequence number for each client
the other client would like to receive. Data for multiple clients is requested and transferred to account for
bridging situations.

The confirmed receipt information is a matrix which shows for each client information updating stream,
what the last confirmed sequence number is for each other client. This information is used to update the
current client's matrix. Information which has been updated to all clients (or the iRadio Server in the
case of some information) can be erased from the local client..

Information records are sent oldest first so that there are no sequence number gaps.
iRadio Channel Updating

In this last phase the iRadio Channel information between the two clients is compared and the client and
the content updating priorities are established.

The channel description ids are compared between the two clients. When descriptions ids don't match,
the more recent description is used to update the channel information of the other client. When
description ids match, an assessment is made of what content can be transferred. The channels requiring
the most content to be transferred are updated first on the assumption they are the more heavily listened
to.

The bulk content is updated before the /Radio Channel playlists are updated. This bulk/playlist updating
order is a natural fit for USB updating of the bulk content.

Issues

USB operation is still sketchy :
USB operation is still needs more work. For instance, the USB host will need to erase content and
load new content. The USB host will need to understand the content naming and placement
scheme.

Locked Playlists still sketchy
For content provider music, we are required to make it accessible just as it would be in a stream.
Having the content exposed, on removable memory cards makes this difficult. An enforcement
mechanism hasn't been identified.

Network Bandwidth is an issue
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This note outlines a common updating system which could use multiple transports to address all
iRadio updating situations including iRadio Server to Home Gateway updating. Although this is
still technically viable and probably handy for early development, business issues will probably
push use to adopt some type of secure peer-to-peer approach to address bulk content loading.

Revisions

| Date || Author || Description ]
|Sept 29, 2004|LMark Claﬁon”lnitial draft for limited distribution (including Motorola Labs)]
|Oct 6,2004 |[Mark Clayton|{Minor updates |

[ | | |
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Introduction

Use cases describe the functionality which is required at a particular point in
time. The iRadio project has the following timing requirements:

Dec 8, 2004 iHollywood show
Jan 6, 2005 CES Demo

Apr 4, 2005 Trial start

Sep 30, 2005 Product launch

This note covers the first two items in the list with a testing focus rather than
software development.

iHollywood Show
Hollywood has the following high-level WACA requirements:

fits in the Hummer

supports Pioneer car radio

supports BT receipt and display of metadata

supports BT streaming of MP3 audio (at least 96 Kbps)
supports BT switching of MP3 audio streams

The following WACA use cases exist for this show:

Cold start to audio streaming

Switching iRadio channels from streamer
Playing next track in iRadio channel

Pause and resume of streaming content
Not discoverable by other Bluetooth deviaes

CES Demo
The CES functionality is based on the 0.4 Demo Script for CES.

The CES demo has the following high-level WACA requirements:

fits in the CES kiosk

supports Pioneer car radio

supports BT transmission of car radio presets

supports BT transmission of pause, resume, and purchase
supports BT receipt and display of metadata

supports BT streaming of MP3 audio (at least 96 Kbps)
supports BT switching of MP3 audio streams

supports BT echo of metadata back to streamer

® O OO ® & O O

The following WACA use cases mustbe supported for the demo:
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Cold start to audio streaming

Switching iRadio channels from car radio
Switching iRadio channels from streamer
Playing next track in iRadio channel

Pause and resume of streaming content
Purchase current content

Not discoverable by other Bluetooth devices

Trial

The Trial will add use cases associated with installation and tighter metadata
presentation.

Use Cases
All use cases are from the perspective of the WACA as the system.

Cold start to audio streaming

This use case describes the process of the streaming device and WACA coming
together and content being played.

Actors: Streamer (E680), Car radio

Pre-Conditions: :
e Bluetooth binding/association has already occurred
e Streamer already has content
e WACA is already connected to the carradio
e Carradio is already powered and in iRadio mode

Flow of Events:

WACA uses iMCP to connect to streamer
Streamer sends initial car radio textover iMCP
Car radio displays initial text on car radio
Streamer sends metadata for song

Metadata is displayed on car radio display
Streamer sends MP3 audio data as a stream
iRadio channel audio is playing from car radio

NooahwN =

Post-Conditions:
e Audio content is playing from car radio _
o Associated metadata is displayed on car radio

Switching iRadio channels from car radio

This use case describes the process of changing from one iRadio channel to
another via the preset buttons on the car radia This same series of steps occurs
then a track is skipped within a channel.

Actors: Streamer (E680), Car radio

Motorola Confidential Proprietary 5
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Pre-Conditions:
¢ Bluetooth binding/association has already occurred
e Streamer already has contentand is streaming an iRadio channel

o WACA is powered and already connected to the car radio which is in
iRadio mode

Flow of Events:

Car radio sends preset press notification to WACA

WACA notifies streamer via iMCP connection of button press
Streamer commands WACA to stop an flush current content
Streamer sends metadata for song on new channel
Metadata is displayed on car radio display

Streamer sends MP3 audio data as a stream

iRadio channel audio is playing from car radio

NoOh~WN =

Post-Conditions:
e Audio contentfor new channelis playing from car radio
o Associated metadata is displayed on car radio

Switching iRadio channels from streamer

This use case describes the process of changing from oneiRadio channel to
another without using the car radio interface. This same series of steps occurs
then a track is skipped within a channel without using the car radio interface.
Since the car radio interface isn’t used to initiate the change in audio flav,
presumably some user interface associated directly with the streamer is used.

Actors: Streamer (E680), Car radio

Pre-Conditions:
o Bluetooth binding/association has already occurred
e Streamer already has content and is streaming an iRadio channel

e WACA is powered and already connected to the car radio which is in
iRadio mode

Flow of Events:
- 1. Streamer commands WACA to stop an flush current content
2. Streamer sends metadata for song on new channel
3. Metadata is displayed on car radio display
4. Streamer sends MP3 audio data as a stream
5. iRadio channel audio is playing from car radio

Post-Conditions:
o Audio content for new channel is playing from car radio
o Associated metadata is displayed on car radio
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Playing next track in iRadio channel

This use case describes the process associated with one track naturally ending
and a new one starting.

Actors: Streamer (E680), Car radio

Pre-Conditions:
o Bluetooth binding/association has already occurred
e Streamer already has content and is streaming an iRadio channel

e WACA is powered and already connected to the car radio which is in
iRadio mode

Flow of Events:

Streamer streams last bit of previous track to WACA
Streamer sends metadata for song on new channel
Last bit of previous track plays on car radio
Metadata is displayed on car radio display

Streamer sends MP3 audio data as a stream

iRadio channel audio is playing from car radio

Ok whN =

Post-Conditions:
¢ Audio content for new channel is playing from car radio
e Associated metadata is displayed on car radio

Pause and resume of streaming content

This use case describes the process associated with pausing the current track
and resuming it a short time later. This use case assumes that the pause and
resume were initiated from the streamer interface rather than the car radio
interface. The only difference is the button information received by the WACA
from the car radio and the additional iMCP button notifications.

Actors: Streamer (E680), Car radio

Pre-Conditions:
» Bluetooth binding/association has already occurred
o Streamer already has content andis streaming an iRadio channel

o WACA is powered and already connected to the car radio which is in
iRadio mode

Flow of Events:
1. Streamer sends a pause command to WACA via iMCP
2. WACA stops sending audio information to the car radio
3. Time passes with the car radio being silent
4. Streamer sends resume command to the WACA via iMCP
5. WACA resumes sending audio information to the car radio

Post-Conditions:
e Audio content is playing from car radio
¢ Associated metadata is displayed on car radio
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Purchase current content

This use case describes the process associated with purchasing the current
audio track.

Actors: Streamer (E680), Car radio

Pre-Conditions:
¢ Bluetooth binding/association has already occurred
o Streamer already has content and is streaming an iRadio channel
¢ WACA is powered and already connected to the car radio which is in
iRadio mode

Flow of Events:
1. Car radio sends button press notification to WACA which corresponds to
purchase
2. WACA notifies streamer via iMCP connection of button press
3. Streamer sends a “Purchased’ text display command to WACA via iMCP
with a TBD (5?) second timeout
4. car radio displays the “Purchased” text for TBD (5?) seconds

Post-Conditions:
¢ Audio content is playing from car radio
* Associated metadata is displayed on car radio

Issues:

* What type of feedback does the user get if the track can not ke purchased
or is already owned?

Not discoverable by other Bluetooth devices
This use case describes the process associated with ignoring other Bluetooth

devices in the vicinity, including other streamers which the WACA doesn't
already have a relationship with.

Actors: Streamer (E680), Car radio, a 3" Bluetooth device

Pre-Conditions:

o Bluetooth binding/association has already occurred with associated
streamer

e WACA is powered and already connected to the carradio which is in
iRadio mode

* A second Bluetooth device (not associated with the WACA) is present

Flow of Events:
1. A Bluetooth SDP scan by a device (with is not the associated streamer)
2. WACA does not respond and WACA doesn’t show up in the list of close
Bluetooth devices
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Post-Conditions:
e No change to WACA
o WACA is not in list of discovered devices
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Originating Sector: IESS

Owning Sector: BCS

Patent Committee: BCS - iRadio

Business Unit: IESS-Other

Organization: IESS, iRADIO, OTHER

Department: JD128
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Submit Country: USA

Previous Docket Number(s): IS01963TC
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First Innovator Mark Clayton Verification Complete 10/7/2004
Co-Innovator Mike Gaumond Verification Complete 10/11/2004
Co-Innovator Dave Ulmer Verification Complete 10/7/2004

Co-Innovator

Jmv Villevieille
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Questions

Name of Innovation or Engineering Development?
Wireless audio adapter for car radios

What is the problem(s) to be resolved by or need(s) for your idea?
Portable music players which are used in a car or other vehicle don't have any convenient way
to integrate with the average person's car audio system and controls.

What patents or publications describe your idea and why don't they resolve the problem(s) or
fulfill the need(s)?

There is at least one specific case there Apple's iPOD player can use the audio system and

controls in a BMW via a special cable, but this isn't wireless and hardly addresses the average

car owner. Other solutions like FM rebroadcast of content don't leverage the in-car audio

controls and have degraded audio quality.

What is the idea you are disclosing? Please provide a written description summarizing the idea.
Please define all acronyms and other terms of art used.

This patent is for a device which allows a suitably enabled portable audio player to wirelessly
integrate with the audio system in the vehicle via the existing car radio. The device would plug
into the CD changer or AUX connection on the back of the radio. This gives the device access
to the car audio system and controls. The device then uses Bluetooth, 802.11 or another
proximity network to interact with the portable player. The player would send audio to the
device (possibly encoded) which would be sent to the car audio system after conversion if
required. The device would send any audio control requests from the in-car audio controls to
the personal audio device so that the audio can be controlled by the in-car controls. Status and
radio identification information would also be sent to the portable music player. For car radios
which have the ability to display text, this adapter device would allow this text to be displayed if
the portable audio device supplied information about the audio content. The in-car device
would support a discovery protocol which would allow the portable audio device to dynamically
discover this adapter device.

For a Bluetooth transport, there are standard stereo audio profiles which can be leveraged.
This would allow the adapter to work with a large variety of portable devices even if the device
didn't implement the control and status communciations.

Because of the wireless interface to existing car radios and the ability to use the regular in-car
media controls, this is more than just another headset or car kit.

How does this idea resolve the problem(s) or fulfill the need(s) in a new way?
It allows audio from a portable audio device to be played and controlled in the car in a natural
and intuitive way for the majority of cars being sold today.

How or where will this idea be used (e.g. what process or product will it be applied to)?
This will be used as part of the iRadio project to stream audio from a hand-held audio player (E680)
within the car.

Please enter one or more key words that may be used to identify your disclosure.
iRadio audio car streaming control

Do you plan to disclose your idea outside of Motorola (e.g. conference, publication, customer

Is your idea known or has it been disclosed outside of Motorola without a duty of confidence
(e.g., non-disclosure agreement, joint development agreement, etc.)?
NO

Has a product incorporating your idea been sold, offered for sale, placed in production,
qualification, sampled, described in any publication (including Motorola promotional literature),
marketed, shipped to anyone outside of Motorola (customer or distributor), or placed into
inventory?

NO
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What is the earliest verifiable date that you communicated your idea to an individual that is NOT

an innoviiir (e.g., the date a non-innovator witness signed your engineering notebook)?

Was your idea created or developed through work performed with a consortium, alliance,
government contract, university, or joint venture?

NO

Please specify the Export Control Classification Number(s) (ECCN) to which this disclosure

pertains
Unknown

Standards

None Selected

Key Technologies

|[ESS - Wireless communications
IESS - User interfaces

Innovators

(Primary)

Richard M Clayton (Mark)

The address and personal information for this innovator should be treated as confidential.

Commerce ID: 10002604

Phone: 602/659-8110

Email: Mark.Clayton@motorola.com
Department: JD128

Mail Drop: TCG2

Sector: IESS

SSN: 054805444
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Michael T Gaumond (Mike)

PHOENIX, AZ 85044 USA

Core ID: AMCO036

Fax:

L.ocation: AZ43
Manager: Jmv Villevieille

Business Unit: IESS-Other

Citizenship: Canada

Mailing 13418 S 41ST ST
Address: PHOENIX, AZ 85044
USA

The address and personal information for this innovator should be treated as confidential.
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Phone: 602-659-8053

Email: Mike.Gaumond@motorola.com
Department: OR918

Mail Drop: 2NC

Sector: PCS
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David E Ulmer (Dave)

Core ID: MGAUMOND
Fax: 602-659-8176
Location: AZ43

Manager: Michael Bordelon

Business Unit: PCS-CXPS/Other
Citizenship: USA

Mailing 10943 East Greenway
Address: Scottsdale, AZ 85255
USA

The address.and personal information for this innovator should be treated as confidential.

Commerce ID: 12050680

Phone: 602/659-8161

Email: david.ulmer@motorola.com
Department: JD128

Mail Drop: TCG2

Sector: IESS

SSN: 568236001
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Residential 4647 E. Francisco Dr#123 Mailing 4647 E. Francisco Dr
Address: Phoenix, AZ 85044 USA Address: #123

et Phoenix, AZ 85044
et B USA

Jean Marc A Villevieille {(Jmv)
The address and personal information for this innovator should be treated as confidential.
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Phone: 602/659-8177 Fax:

Email: jmv@motorola.com

Department: JD128 Location: AZ43
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USA :
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