
WACA Introduction XO 102604.docWACA Introduction XO 102601.doc Rev. XO 

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. 

1.3 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 
responsibilities 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 
- 19.2kbps (RS232 or TTL) all the" head-unit key events along with 
pushing CD text information back to the head-unit. This should be based 
on similar products developed for iROD interface, different brand 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 to 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 high-end wireless adapters, PDA, 
personal music player... 

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

T'-.'TV 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 

Wireless 
Audio Car 
Adapter 

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. It uses as a 
standard a Sul>band perceptual codec (SBC). Alternatively, 
well-known codec decoders could be attached as plugins such 
as MPS, 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 wiD be able to interface 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, DaimlepChrysler, 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 farrily 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: 

2.1 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 containing audio program associated 
data or dialog with the user. 
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Figure 1: generic WACA Architecture 
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2.2 WACA#1: BlueTooth baseline Ihin 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: 

©f Command/Control mm* reiduMl 
IMalaSI iOsMk ' 

MMiabas^B MSf I 

W ! 

• Analog or PCM 
Audio 

• Text display 

Steaming Audio r**-
"tk 

1 
• Car deck events 
and status 
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Bl lOSjli^rinelLJ 

Figure 2: Baseline thin client WACA Architecture 

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; 

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

• 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 / 
802.1 Ixx 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 BlueTooth 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. 

2.3 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 two-way interaction could be improved by adding two 
key features: 

• Use RDS to display text for audio program associated data and also 
interactive messages. 

• Use of basic short vocabulary command based speech recognition to 
select channel playlists 
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Figure 3: "Totally wireless" thin client WACA Architecture 

2.4 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 MPS 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 wouti 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... 
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Figure 4: Wired USB thin client WACA Architecture 

2.5 WACA #4: "Hands-Free" 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 MPS 

- players while having possible Hands-free phone conversation through the 
car radio stereo. It is also perfect for the cases where the iser want to 
experience iRadio audio streaming without moving the phone out of his 
pocket. 
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Figure 5: "Hybrid" hands-Free expandable thin client WACA Architecture 

2.6 WACA #5: "Thick Client" roacknap 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 hard-drives / memory cards to become 
ubiquitous on the car decks themselves (jonger 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 of a WIFI direct link with the Home Gateway, the 
WACA will function as both a server and renderer roles under an UpnP AA/ 
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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Figure 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 wll of course be influential in the 
decision of the core controller. 
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3 Timeline 

3.1 iRadio timeline 

• 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 

• Public trials of iRadio "beta" starting on April 4, 2005 for up to 200 users 

• 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. 

3.2 WACA timeline 

. •. Car deck to RS232 + Line in adaptor- one manufacturer model: no later than 
11/22/04 
Car deck to RS232 + Line in adaptor - multi-manufacturers programmable 
model: no later than 12/1/04 

• Single board BlueTooth + car adaptor prototype (alpha): 12/15/2004 
• Single board BlueTooth + car adaptor (beta): 2/15/2005 
• Single module BlueTooth + car adaptor (pilot)- qty 200: 4/15/2005 
• Single module BlueTooth + car adaptor (production)- qty >1000/ week: 

7/1/2005 
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4 Rotes & responsibilities 

4.1 Motorola: 

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

4.2 WACA partner 

WACA partner will provide the integrality or a sub-function of the following list: 

Provides car radio adaptor interface (hardware and software) 
Provides wireless and USB interfaces (hardware & software) 
Provides hardware core reference design 
Integrates iRadio middleware with wireless and car radio adaptor 
Provide WACA kit including housing module and adaptation cable sets 
Product validation for automotive environment 
OMD high volume /Jow cost agreed manufacturing 
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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 iRadio technology will work throughout a typical user's day, from 
waking up in the morning, 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 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 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 Trial 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 ... 
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. 

Playlist 
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The exchange of relatively small amounts of data which does not include bulk 
content 
Actual audio or video content which involves large amounts of data. 

Light-weight 
updating 
Bulk Content 

2 System Definition 

2.1 Structure 
SYSTEM DIAGRAM GOES HERE 

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. 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 
supported. 

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 (MS 1000). 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 is a 
MS 1000. 

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. 

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. 

2.2.11 

Updating system 2.2.12 
The updating system is the differentiating technology of the iRadio 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 receiving 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. 

3.2.1 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 
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 

• Authentication: Exchange supported user's information to see if there are users in 
common. 

• Add to registry: The discovered and authenticated device is placed in a registry of 
devices available for updating. 

• 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. 
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3.2.2 Data updated 
The following relatively small types of data are sent from the mobile client during updating: 

• 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. 

• 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: 

• Playlists/Daily Set descriptions: These are user specific content descriptions which do 
not include the actual bulk content. 

• Bulk Content The large pieces of data which is the audio or video data. 
• 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 
Jhe 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 desirable through-put but the power consumption and 

- limited support in mobile devices has pushed this alternative 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: 

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

• 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 interface 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: 

• The default audio encoding does not give the desired 90 dB SNR. (It is closer to 72 dB.) 
• The transition from the mobile client's lossy encoding to another lossy encoding is likely to 

further degrade the audio quality. 
• 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 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. 

3.6 Configuration 

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: 

• 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. 

• Individual pieces of content from the catalog or MPS 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 

currently playing content. 
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3.7.1 UPnPA/V 

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 

3.10 Home Gateway 

3.11 Usage 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 morning, 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 
r o l e  w h i c h  m u s t  b e  k e p t  i n  m i n d .  . . . . . . .  -  .  

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. 

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 ... 
An ordered set of content which is played in sequential order. Very long Playlist 
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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 

Content - /Radio 
^ Server Provider <4 

w /̂ .IsSks, 
r ^ 

§ & updates T " • — updates audio 
ConfigJ Home 

v Gateway 
^ W 

> Car • Person 
control control 

<-

\ 
\ 

audio 
^ Home 

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. 

••• -Lt''. 
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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 system if 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 (MS 1000). 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 
MS 1000. 

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. 
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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 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 theJJPnP 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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Updating system 2.2.12 
The updating system is the differentiating technology of the iRadio 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 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. -

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. 

3.2.1 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. 
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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 

• Authentication: Exchange supported user's information to see if there are users in 
common. 

• Add to registry: The discovered and authenticated device is placed in a registry of 
devices available for updating. 

• 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: 

• 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. 

• 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: 

• Playlists/Daily Set descriptions: These are user specific content descriptions which do 
not include the actual bulk content. 

• Bulk Content The large pieces of data which is the audio or video data. 
• 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. . . 

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. 

-  • ;  ' .V^ . .  

3.2.8.2 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. 
It 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 MPS players, the storage is available. 

3.4 Thin car client (streaming from a mobile client) 
There are two approaches to supporting audio content: 

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

" • ' The car device as a thin rendereir: 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. " . . 

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. As a standard, it 
covers the situation well with only a few weaknesses: 

• The default audio encoding does not give the desired 90 dB SNR. (It is closer to 72 dB.) 
• The transition from the mobile client's lossy encoding to another lossy encoding is likely to 

further degrade the audio quality. 
• 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: . . 

• 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. 

• 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 
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: 

• User button presses 
• Content status changes which result from user actions 
• Update connect/disconnect information 
• . Update operations between devices . 
• Content Provider interaction 
• Purchase transactions 

This information is stored at the iRadio server. 

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. 

1.1.1 References 
• iRadio Marketing Requirements 
• 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 morning, 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 
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 ... 
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. 
The relatively frequent exchange of relatively small amounts of data which 
does not include bulk content. It includes pause here/play there information as 
well as other small items. 
Actual audio or video content which involves large amounts of data. 
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. 
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 
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. 
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. 
Continuous content streamed across the Internet. 

Mobile Client 

Playlist 

Light-weight 
updating 

Bulk Content 
Daily Set 

Preset 

Channel 

Station 

Webcast 

2 System Definition 

2.1 Structure 
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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. 
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. 
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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 system if 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 (MS 1000). 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 MS 1000. 

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. 

2.2.4.1 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) 
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. 

• • • •v  2.2.5 Thin Car Client 
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 
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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 802.1 lb, 802.1 Ig or 802.1 la. To minimize the chances of interference with the 
Demo, support for 802.1 la might be desirable just incase there is a problem with 802.1 lb or 
802.11 g. 802.11a works on a different set of frequencies from other wireless networks. 

2.2.9.2 Mobile connection 
Mobile Clients will be updated over WiFi or Bluetooth, although any reasonably 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. 

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. 
Although this function would be implemented along side the Mobile Client functionality, it is 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 
Tenderers. 

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. 

2.2.12 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 
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 
- -3.1 Home 

Describe home entertainment and at computer. 

Motorola Confidential Proprietary 

Page 380 of 667



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. 

4.1.1 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. 

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 
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 
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• Authentication: Exchange supported user's information to see if there are users in 
common. 

• Add to registry: The discovered and authenticated device is placed in a registry of 
devices available for updating. 

• 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. 

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: 

• 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. 

• 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: 

• Playlists/Daily Set descriptions: These are user specific content descriptions which do 
not include the actual bulk content. 

• Bulk Content The large pieces of data which is the audio or video data. 
• 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 dat'eway (or possibly the iRadio Seh«f)'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 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 in a 
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 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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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: 

• 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. 

• 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 
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 
"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 
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and desired quality. Given that 1 Gigabyte memory modules are available today for cell phones 
and MPS 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: 

• The default audio encoding does not give the desired 90 dB SNR. (It is closer to 72 dB.) 
• The transition from the mobile client's lossy encoding to another lossy encoding is likely to 

further degrade the audio quality. 
• 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. 

4.4.2 User Interface 
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 
__ ._ Jhe iRadio approach is encoder agnostic. The only requirement is that there is a way to get the 

' aiidio 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. 
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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 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. 

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 required for the Demo or Trial, remote personalization would allow a user's channel 

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: 

• 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. 

• Individual pieces of content from the catalog or digital 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 Unit 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 pf 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. . . _ . .. 
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. 

Motorola Confidential Proprietary 

Page 387 of 667



4.8.2 Hand-held Remote Control 
Describe how E680 works 

4.8.3 Multiple Room Operation 
Describe how the UI could support multiple Tenderers 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. 

4.10 Usage 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: 

• 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 
• 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. Since the initial system is intended for use by a 
single person, simultaneous use should not 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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4.11 USB 
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 is an 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: 

• Update bulk content only (adding and deleting bulk content files) 
• Update daily set (bulk content and playlist metadata) 
• 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 is 
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. 

4.13 Encryption 
Encryption will be needed at all levels of the system: 

• During updating 
• Content on any removable media - . 
• 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 

4.14.1 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 consensus is 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 

5.1 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. 

• 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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- iRadio ~ Initial Considerations 
From a technical point of view, there are two basic content types: 

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

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

1. Standard genre channel - not time sensitive (type 1) 
2. Custom genre/artist channel - not time sensitive (type 1) 
3. Subscription content ~ time shifted (type 2) 
4. Previously purchased content (type 2) 
5. User owned content (type 2) 

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 content 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:. 

• 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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J 
• 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 Stem, 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 (MPS) 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 

Ir :• " 
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^ iRadio — 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: 

• Channels such as those provided by XM Radio or Yahoo Launch 
• 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 whUe 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. 

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. 

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. 

- 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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Thu Feb 10 10:42:49 2005 
Return-Path: <jmv@inotorola.com> 
Received: from az43exin04.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 <CLAYT0N@POOH.TCG.MCG.MOT.C0M>; Mon, 2 Aug 2004 14:38:47 -0700 

Received: by a24 3exm04.phx.mcd.mot.com with Internet Mail Service (5.5.2657.72) 
id <M00LJZN8>; Mon, 2 Aug 2004 14:15:04 -0700 

Message-ID: <3FO52OOB37AlD511BE55OOO2B328 924 3159FllO30az4 3exmO4.phx.mcd.mot.com> 
From: Villevieille J-P26721 <jmvQmotorola.com> 
To: Zenios Anthony-FTZ223 <anthony.zenios@motorola.com>, 

Ulmer Dave-E42721 
<david.ulmer0motorola.com>, 

Gaumond Mike-MGAUMOND 
<Mike.Gaumond6motorola.com>, 

Villevieille J-P26721 <jmv@motorola.com> 
Cc: Clayton Mark-AMC036 <AMCO360az43.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 

From 

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 
jmv0motorola.com 

Original Message 
From: Anthony Zenios [mailto:anthony.zenios0motorola.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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Thu Feb 10 11:25:11 2005 From 
Return-Path: <jmv@motorola. coin> 
Received: from az4 3exm04.phx.mcd.mot.com ([144.191.86.40]) 

by pooh.tcg.mcg.mot.com (8.11.6/8.9.3) with ESMTP id i7UKZdpl4836 
for <CLAYT0N@POOH.TCG.MCG.MOT.C0M>; Mon, 30 Aug 2004 13:35:39 -0700 

Received: by az4 3exm04.phx.mcd.mot.com with Internet Mail Service (5.5.2657.72) 
id <M00M11H5>; Mon, 30 Aug 2004 13:05:29 -0700 

Message-ID: <3F05200B37A1D511BE550002B3289243159F1259@az4 3exm04.phx.mcd.mot.com> 
From: Villevieille J-P26721 <jmv@motorola.com> 

< j inimy@ssiamerica. com>, Jimmy Buchheim 
Villevieille J-P26721 

I II II I To: 

<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.A41A12C2" 

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_01C4 8ECC.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 
jmv0motorola.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 
4 3C 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 Buchheim1 

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-QJSO^' 
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.ssiamerica.com 
43C Rocklyn Ave 
Lynbrook NY 11563 USA 
Phone: +1.516.88.7 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. In 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_01C4 8ECC.A41A12C2 
Content-Type: application/msword; 

name="iRadio_protocol.doc" 
Content-Transfer-Encoding: base64 
Content-Disposition: attachment; 

filename="iRadio_protocol.doc" 

0M8R4KGxGuEAAAAAAAAAAAAAAAAAAAAAPgADAP7/CQAGAAAAAAAAAAAAAAACAAAAugAAAAAAAAAA 
EAAAvAAAAAEAAAD+////AAAAALQAAAC7AAAA//////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
///////////////////////////////////////////////////////////////////////////s 
pcEAW0AJBAAA+BK/AAAAAAAAEAAAAAAABgAAkRAAAA4AYmpia jQDNAMAAAAAAAAAAAAAAAAAAAAA 
AAAJBBYAo6kAAFZpAQBWaQEA8QcAAAAAAABxAAAAAAAAAAAAAAAAAAAALgAAAAAAAAD//w8AAAAA 
AAAAAAD//w8AAAAAAAAAAAD//w8AAAAAAAAAAAAAAAAAAAAAAIgAAAAAACAOAAAAAAAAIA4AACAO 
AAAAAAAAIA4AAAAAAACgFAAAAAAAAKAUAAAAAAAAoBQAABQAAAAAAAAAAAAAALQUAAAAAAAA3DIA 
AAAAAADcMgAAAAAAANwyAAA4 AAAAFDMAACwAAABAMwAAfAAAALQUAAAAAAAAnIcAAGACAADIMwAA 
cAAAADg 0AAAoAAAAYDQAAAAAAABgNAAAAAAAAGAOAAAAAAAA5 DcAAIgAAAB sOAAALAAAAJg4 AAAY 
AAAAG4 cAAAI AAAAdhwAAAAAAAB2HAAAAAAAAHY cAAAAAAAAdhwAAAAAAAB2 HAAAAAAAAHY cAACQA 
AAD8iQAAUgIAAE6MAABaAAAAQYcAABUAAAAAAAAAAAAAAAAAAAAAAAAAoBQAAAAAAABnOQAAAAAA 
AAAAAAAAAAAAAAAAAAAAAACgNwAABAAAAKQSAABAAAAAZ z kAAAAAAABnOQAAAAAAAEGHAAAAAAAA 
AAAAAAAAAAAgDgAAAAAAACAOAAAAAAAAYDQAAAAAAAAAAAAAAAAAAGAOAABAAwAAVocAABYAAAD/ 
OwAAAAAAAP 8 7 AAAAAAAA/ z s AAAAAAABnOQAApgAAACAOAACwBAAAY DQAAAAAAACg FAAAAAAAAGAO 
AAAAAAAAG4 CAAAAAAAAAAAAAAAAAAP8 7 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

" ' AAAAAAAAAAAAAAAAAAAAAAAAAAAAZzkAAAAAAAAbhwAAAAAAAP87AAAuAAAA/zsAAAAAAAAtPAAA 
dg Y AAPh 3 AAC r BQAAO BIAAN ABAAC g FAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA J 4 AAAAAAAABgNAAAAAAAALw z AAAMAAAAUBB ke C yO 
xAEAAAAAAAAAANwyAAAAAAAADToAAMoAAAC j fQAAf AAAAAAAAAAAAAAAT4 YAAMwAAABshwAAMAAA 
A Jy H AAAAAAAAH 3 4 AAAg C AAC o j AAAAAAAAN c 6 AAAMAQ AAq I w AA P g AAAAn g AAAAAAAAAAAAAAAAAAA 
t BQ AAAAAAAC 0 FAAAAAAAAC AO AAAAAAAA IA 4 AAAAAAAAg D g AAAAAAAC AOAAAAAAAAAAAAAAAAAAAn 
gAAAKAQAAKiMAAAAAAAAAAAAAAAAAACgFAAAAAAAAE+EAAAAAgAAs DgAABQAAADEOAAADgAAAP8 7 
AAAAAAAAO j gAAAwAAADeOAAAi QAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAs DgA 
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AAAAAACwOAAAAAAAALA4AAAAAAAAQYcAAAAAAABBhwAAAAAAALQUAAAAAAAAtBQAAOQXAACYLAAA 
RAYAAAAAAAAAAAAA4 zsAABwAAACOFAAAAAAAALQUAAAAAAAAmCwAAAAAAAACAAEBAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA?U\AAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAA?yUW^AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAONDQON 
DQ0NDWlSYWRpbyBVQVJUIEhpZ2ggbGV2ZWwgcHJvdG9jb2wgZm9yIFdpcmVsZXNzIEFlZGlvIEFk 
YXB0b3IgDVJlcXVpcmVtZW50IERvY3VtZW50DQkNDQlEcmFmdCBSZXZpc21vbiBYQQ0NDQ0NDQ0N 
DQO JCQkJCQkJCUlvdG9yb2xhLCBJbxnMuDQkJCQkJCQkJaVJhZGlvDQkJCQkJCQkJSk0gVinlsbGV2 
aWVpbGxlDURpcmVjdG9yIG9mIEVuZ21uZWVyaW5nDTgvMzAvMjAwNA0NDQ0NDQ0NDQ0NDQ0NDQ0T 
IFRPQyBcbyAiMSOzIiAUMQlJbnRyb2RlY3Rpb24JEyBQQUdFUkVGIF9Ub2M4MTYzNDMlMiBcaCAB 
FDMVDTEuMQlUcmFuc3BvcnQgIEZyYWllIFNOcnVjdHVyZSA6CRMgUEFHRVJFRiBfVG9jODE2MzQz 
NTMgXGggARQzFQOxLjIJaVJhZGlvIEJlcyBNZXNzYWdllHNOcnVjdHVyZQkTIFBBROVSRUYgXlRv 
YzgxNjM0MzU0IFxoIAEUMxUNMS4yLjEJTWVzc2FnZXMgZnJvbSB0aGUgSGVhZClVbml0CRMgUEFH 
RVJFRiBfVG9jODE2MzQzNTUgXGggARQzFQOxLjIuMglNZXNzYWdlcyB0byAgdGhlIEhlYWQtVW5p 
dAkTIFBBROVSRUYgXIRvYzgxNjM0MzU2IFxoIAEUNBUNFQlJbnRyb2RlY3Rpb24NVHJhbnNwb3JO 
ICBGcmFtZSBTdHJlY3RlcmUgOiANUGxlYXNlIHVzZSB3aGljaGV2ZXIgaXMgZmFzdGVzdCBObyBp 
bXBsZWllbnQ6IFhNIJZsaWtlIENCTSBvciBpUE9EIFRCRA0NRS5nLiBTREFSUyBDQk0gdHJhbnNw 
b3JOOgONTONURVQHRklFTEQHB29jdGVOIDAHc3RhcnQgaGVhZGVyIElTQgcHb2NOZXQgMQdzdGFy 
dCBoZWFkZXIgTFNCBwdvY3RldCAyB2xlbmd0aCBNU0IHB29jdGV0lDMHbGVuZ3RoIExTQgcHDWlS 
YWRpbyBCdXMgTWVzc2FnZQcHb2N0ZXQgbi0xB2NoZWNrc3VtIElTQgcHb2N0ZXQgbgdjaGVja3Nl 
bSBMUOIHBwONU3RhcnQgaGVhZGVyOiAyIGJ5dGVzIJYgMDBBNWggLyAwMDVhaAlMZW5ndGg6IDIg 
Ynl0ZXMgliAwMDAwaClGRkZGaAlpUmFkaW8gbWVzc2FnZToNVHJhbnNhY3Rpb24gY29kZSA9IDEg 
YnlOZQlNZXNzYWdlIGJvZHkNQ2hlY2tzdW06IDIgYnlOZXMgKFhPUiAwMCBObyBuLTIgT2NOZXQp 
DQlpUmFkaW8gQnVzIEllc3NhZ2Ugc3RydWN0dXJlDUllc3NhZ2VzIGZyb20gdGhlIEhlYWQtVW5p 
dAlXaGF0IHdlIG51ZWQ6DVVzZXJfaW50ZXJmYWNlIGNvbnRyb2wgdHlwZTogZS5nIEJldHRvbiwg 
ZGlhbCwgc3dpdGNoIAlVc2VyX21udGVyZmFj ZSBjb250cm9sIG51bWJlciAj SUQNVXNlcl9pbnRl 
cmZhY2UgIGNvbnRyb2wgYWNOaW9uIAONT3BOaW9uYWwgZm9yIGxhdGVyOglIZWFkLWuaXQgU3Rh 
dHVzICggYXVkaW8gc291cmNlLCCFKQlIZWFkLVVuaXQgcHJvZmlsZSAoZGlzcGxheSBjYXBhYmls 
aXR5LCCFKQlQb3dlcl9PTiBoYW5kc2hha2UgliBEZXZpY2VzIGRpc2NvdmVyeQ0NDVNwZWNpZmlj 
IGNvbnRyb2xzIGJldHRvbnMvIHN3aXRjaGVzIC0gYXNhcAlQUkVTRVRTIGtleXMgMS02DVNPVVJD 
RTogQXVkaW8gU291cmNlIChBTSwgRk0sIENELCBYTYUpDVNUTlAgLyBQTEFZLyBQQVVTRQlGTlJX 
QVJEIChob2xkICYgTW9tZW50YXJ5KQlSRVdJTkQgKGhvbGQgJiBNb211bnRhcnkpDVNFRUsvU0NB 
TglFTlRFUiAvIFNFTEVDVCAoaWYgZGlmZmVyZW50IGZyb20gdGhlIHBsYXkpDUlORkSgDQONRXhh 
bXBsZXMgb2YgY29kZXMgbmVlZGVkOg0NVUlfQ09OVFJPTF9CWRUT04JCQlVSV9DT05UUk9MX0RJ 
QUwJCQlVSV9DT05UUk9MXlNXSVRDSAkJDQlVSV9BQlRJT05fRE9XTgkJDVVJX0FDVElPT19IT0xE 
CQkNVOlfQUNUSU9OXlVQCQkJDWJX0FDVElPT19PTgkJCQlVSV9BQlRJT05fTOZGCQkJDVVJXOFD 
VElPT19DTE9DSldJU0UJCQlVSV9BQlRJT05fQ09VTlRFUkNMTONLV01TRQkJDQ0JDQlNZXNzYWdl 
cyB0byAgdGhlIEhlYWQtVW5pdAlXaGF0IHdlIG51ZWQ6DVJlYWQgLldyaXRlIG9uIHJlbW90ZSBI 
ZWFkLWuaXQgRGlzcGxheSBpbmZvcmlhdGlvbnMgYXNzb2NpYXRlZCB3aXRoIHRoZSB0cmFj ayBv 
ciB0ZXh0lHByb21wdHOFDQlPcHRpb25hbDoNUG93ZXJfT04gaGFuZHNoYWtlIJYgRGV2aWNlcyBk 

. aXNjb3ZlcnkNR2V0.IHN0YXRlcwlHZXQgUHJvZinlsZSANCA0NCUlvdG9yb2xhIFByb3ByaWV0YXJ5 
IENvbmZpZGVudGlhbAlQYWdlIBMgUEFHRSAUMxUgb2YgEyBOVUlQQUdFUyAUNBUNDQgNDQlNb3Rv 
cin9sYSBQcm9wcmlldGFyeSBDb25maWRlbnRpYWwNDQONDQONDQONDQONDQONDQONDQONDQONDQON 
DQONDQ0NDQ0NDQ0NDQONDQONDQ0NDQAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABgAABAgAAAU I 
AAAICAAACQgAAEMIAABECAAARQgAAFklAABdCAAAXggAAGQIAABtCAAAbwgAAHAIAABxCAAAeQgA 
AHOIAACBCAAAjwgAAJQIAACYCAAAnwgAAKMIAACmCAAAtggAALcIAADDCAAAzggAAMSlAADYCAAA 
2QgAAOgIAAD28Pbw4 9Pj OSPTttPjw6ugmpSHenBmh3BmhlxniXGZc9gAAAAAAAAAAAAAAAAAAAAAA 
AAAAEhZouG65AENKHABPSgIAUUoCAAASFmi6AQIAQ0ocAE9KAgBRSgIAABIWaGZhmgBDShwAT0oC 
AFFKAgAAGBVoZmGaABZobRcIAENKHABPSgIAUUoCAAAYFWhmYZoAFmi4brkAQ0ocAE9KAgBRSgIA 
AAoWaGZhmgBDShgAAAoWaGOXCABDShgAABUWaGOXCAAlCIFDShgATOoCAFFKAgAVFmhtFwgANQiB 
Q0okAE9KAgBRSgIAGRZoJUAWADUIgUNKJABPSgMAUUoDAGFKJAAf FWj RTVwAFmhtFwgANQiBQOok 
AE9KAwBRSgMAYUokAB8VaNFNXAAWaLhuuQAlCIFDSiQAT0oDAFFKAwBhSiQAGRZougECADUIgUNK 
JABPSgMAUUoDAGFKJAAKFmhtFwgAQIgAAAASFmhtFwgAQ0oYAE9KAgBRSgIAIAAGAAABCAAAAggA 
AAMIAAAECAAABQgAAAYIAAAHCAAACAgAAAklAABFCAAAWggAAFwIAABdCAAAcAgAAHEIAAByCAAA 
cwgAAHQIAABlCAAAdggAAHcIAAB4CAAAeQgAAJAIAACfCAAA/QAAAAAAAAAAAAAAAP0AAAAAAAAA 
AAAAAAD9AAAAAAAAAAAAAAAA/QAAAAAAAAAAAAAAAPMAAAAAAAAAAAAAAAD9AAAAAAAAAAAAAAAA 
/QAAAAAAAAAAAAAAAPOAAAAAAAAAAAAAAADzAAAAAAAAAAAAAAAA6gAAAAAAAAAAAAAAAOoAAAAA 
AAAAAAAAAADgAAAAAAAAAAAAAAAA4 AAAAAAAAAAAAAAAAOAAAAAAAAAAAAAAAADgAAAAAAAAAAAA 
AAAA4AAAAAAAAAAAAAAAAOAAAAAAAAAAAAAAAADgAAAAAAAAAAAAAAAA4AAAAAAAAAAAAAAAAOAA 
AAAAAAAAAAAAAADg AAAAAAAAAAAAAAAA 4 AAAAAAAAAAAAAAAAOAAAAAAAAAAAAAAAADb AAAAAAAA 
AAAAAAAA2wAAAAAAAAAAAAAAAAAAAAAAAAAAAAAEAABnZDZIRQAACQ8AD4RwCBGE0AJehHAIYITQ 
AgAIDwAPhBAOXoQQDmdkuG65AAoXAA3GBAFQGQASZPAAAQAUpAAAAAEAAAAZAAYAAPEPAABiEAAA 
kBAAAP 39/ QAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAE BAABAQO f CAAAt wgAAM 8IAADZ 
CAAA2ggAANsIAADcCAAA3QgAAN4IAADfCAAA4AgAAOEIAADiCAAA4wgAAOQIAADlCAAA5ggAAOcI 
AADoCAAAJgkAAGYJAACmCQAA5wkAACcKAAD6AAAAAAAAAAAAAAAA7QAAAAAAAAAAAAAAAOOAAAAA 
AAAAAAAAAAD j AAAAAAAAAAAAAAAA 4 wAAAAAAAAAAAAAAAOMAAAAAAAAAAAAAAAD j AAAAAAAAAAAA 
AAAA4 wAAAAAAAAAAAAAAAOMAAAAAAAAAAAAAAAD j AAAAAAAAAAAAAAAA4 wAAAAAAAAAAAAAAAOMA 
AAAAAAAAAAAAAAD j AAAAAAAAAAAAAAAA4 wAAAAAAAAAAAAAAAOMAAAAAAAAAAAAAAADj AAAAAAAA 
AAAAAAAA4 wAAAAAAAAAAAAAAAN 4 AAAAAAAAAAAAAAADcAAAAAAAAAAAAAAAAl QAAAAAAAAAAAAAA 
ANUAAAAAAAAAAAAAAADOAAAAAAAAAAAAAAAAzgAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
Bx4ADcYIAAKwBLYhAAoHHQANxggAAiADtiEACgABHAAABA8AAyQBYSQBAAkPAA+EcAgRhNACXoRw 
CGCE0AIADA8AD4SwExGE0AJehLATYITQAmdkuG65AAAEAABnZDZIRQAAF+gIAADpCAAA9wgAAPgI 
AADSCAAA+ggAAAcJAAAICQAAIQkAACIJAAAjCQAAJAkAACUJAAAmCQAAKQkAACoJAABHCQAASAkA 
AGEJAABiCQAAYwkAAGQJAABlCQAAZgkAAGkJAABqCQAAhwkAAIgJAAChCQAAogkAAKMJAACkCQAA 
pQkAAKYJAACrCQAArAkAAMgJAADJCQAA4gkAAPXv9eb05sDmr8DmwM7inmubA5onA5sCa5prmwOZ4 
wObAinuZh5sDmLBZoOX22ADYIgUNKGABPSgAAUEoEAFFKAABhShgAbUgABG5IAAROSBEEdQgBACAC 
CIEDavYAAAAGCAEWaNF9tgBVCAFtSAAEbkgABHUIAQAgAgiBA2p7AAAABggBFinjRfbYAVQgBbUgA 
BG5IAARlCAEAKBZoOX22ADoIgU9KAABQSgQAUUoAAGFKGABtSAAEbkgABHRIEQRlCAEAIAIIgQNq 
AAAAAAYIARZoOX22AFUIAWlIAARuSAAEdQgBABoDagAAAAAWaNF9tgBVCAFtSAAEbkgABHUIAQAv 
Fmj RfbYANQiBOwiBQOoYAE9KAABQSgQAUUoAAGFKGABtSAAEbkgABHRIEQRlCAERFmj RfbYAbUgA 
BG5IAARlCAEKFmhtFwgAQ0oYAAATA2oAAAAAFmhtFwgAQ0oYAFUIAQAm4gkAAOMJAADkCQAASQkA 
AOYJAADnCQAA7AkAAOOJAAAICgAACQoAACIKAAAjCgAAJAoAACUKAAAmCgAAJwoAACgKAAApCgAA 
NQoAADYKAABQCgAAUwoAAIIKAACLCgAAjwoAAJoKAACbCgAAtQoAALYKAAC3CgAAxAoAACELAAA0 
CwAAYwsAACYMAABBDAAAQgwAA0/h20HB2MHY4diw4djhwaKYlJCUjIiMiIyEiH2UdnBncJRjXAwV 
aPdcnAAWaPdcnAAABhZo91ycAAAQFinj 9LKYANQiBQ0oYAFwIgQAKFmj 9LKYAQ0oYAAANFinj 9LKYA 
NQiBQOoYAAwVaGUJiwAWaGUJiwAABhZo3D9AAAAGFmhlCYsAAAYWaOVd9QAABhZoUhlIAAAGFmj9 

.. LKYAABIWaGOXCABDShgATOoCAFFKAgAAGwNqAAAAABZobRcIAENKGABPSglAUUoCAFUIASACCIED 
auwBAAAGCAEWaNF9tgBVCAFtSAAEbkgABHUIAQAsFmjRfbYANgiBQ0oYAE9KAABQSgQAUUoAAGFK 
GABtSAAEbkgABHRIEQRlCAEAERZoOX22AGlIAARuSAAEdQgBGgNqAAAAABZoOX22AFUIAWlIAARu 
SAAEdQgBACACCIEDanEBAAAGCAEWaNF9tgBVCAFtSAAEbkgABHUIASQnCgAAKQoAADYKAABUCgAA 
mwoAAJwKAAC 2 CgAA t wo AAL 0 KAAD DC gAA/QAAAAAAAAAAAAAAAPg AAAAAAAAAAAAAAAD z AAAAAAAA 
AAAAAAAA6gAAAAAAAAAAAAAAAOUAAAAAAAAAAAAAAADlAAAAAAAAAAAAAAAA4AAAAAAAAAAAAAAA 
ANMAAAAAAAAAAAAAAADTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAOAABOkKAAUpCgAFiQBSWYBAAAAZ2S3LIoAAAQbAGdk/SyinAAAEGwBnZGUJiwAACBsA 
D4RAA16EQAJnZGUJiwAABAIAZ2QCKPgAAAQBAGdkAij4AAABDwAACcMKAADECgAAzAoAANOKAABz 
AAAAAAAAAAAAAAAAZgAAAAAAAAAAAAAAAGYAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAOAABOkKAAUpCgAFiQBSWYBAAAAZ2S3LIoAAIsAAGt kZwIAABYkARck 
AUlmAQAAAAKWbAAENAEFlhgGAQEABgEBAAYBAQAGAQEABgEBAAYBAQAIljAAApT/zwMQDgAGOwQA 
AAAAAAAAAAAAAAAAAAAAAAZBCgAAAAAAAAAAAAAAAAAAAAAJlgQBBQEFCnQlALSAEtYUAAAAAP// 
/ wABAAAAAAD III 8AAQAT1 j AAAAAAB g E AAAAAAAAG AQ AAAAAAAA Y B AAAAAAAAB g E AAAAAAAAG AQ AA 
AAAAAAYBAAAU9gN8DhrWCAAAAP8AAAD/G9YIAAAA/wAAAP8clggAAAD/AAAA/x3WCAAAAP8AAAD/ 
NNYGAAEKA2wAYfYDAABwlhQAAAAA////AAEAAAAAAP///wABAAAD3QoAAN4 KAADmCgAA9woAAI8A 
AAAAAAAAAAAAAAC C AAAAAAAAAAAAAAAAg g AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAANAAATpCgAFKQoABYkAUlmAQAAAGdktyyKAABvAABrZDcDAAAWJAEXJAFJ 
ZgEAAAAClmwABdYYBgEBAAYBAQAGAQEABgEBAAYBAQAGAQEACNYwAAKU/88DEA4ABjsEAAAAAAAA 
AAAAAAAAAAAAAAAGQQ o AAAAAAAAAAAAAAAAAAAAAC nQlAL8AE9Y w AAAAAA Y B AAAAAAAAB g E AAAAA 
AAAGAQAAAAAAAAYBAAAAAAAABgEAAAAAAAAGAQAAFPYDf A4alggAAAD/AAAA/xvWCAAAAP8AAAD/ 
HNYIAAAA/wAAAP8dlggAAAD/AAAA/zTWBgABCgNsAGH2AwAAAAP3CgAA+AoAAAALAAALCwAAjwAA 
AAAAAAAAAAAAAIIAAAAAAAAAAAAAAACCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAOAABOkKAAUpCgAFiQBSWYBAAAAZ2S3LIoAAG8AAGtkzwMAABYkARckAUlm 
AQAAAAKWbAAFlhgGAQEABgEBAAYBAQAGAQEABgEBAAYBAQAI1jAAApT/zwMQDgAGOwQAAAAAAAAA 
AAAAAAAAAAAAAAZBCgAAAAAAAAAAAAAAAAAAAAAKdCUAvwATl j AAAAAABgEAAAAAAAAGAQAAAAAA 
AA Y BAAAAAAAAB g EAAAAAAAAGAQAAAAAAAAY BAAAU9 gN 8 DhrWCAAAAP 8AAAD/G 9YIAAAA/wAAAP 8 c 
lggAAAD/AAAA/x3WCAAAAP8AAAD/NNYGAAEKA2wAYfYDAAAAAwsLAAAMCwAAFAsAAB8LAACMAAAA 
AAAAAAAAAAAAfwAAAAAAAAAAAAAAAHSAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAADQAAE6QoABSkKAAWJAFJZgEAAABnZLcsigAAcgAAa2RnBAAAFiQBFyQBSWYBAAAAApZs 
AAM 0 AQXWGAY BAQAGAQEABg E BAAY BAQAGAQEAB g E BAAjWMAAC1P/PAxAOAAY7 BAAAAAAAAAAAAAAA 
AAAAAAAAB kEKAAAAAAAAAAAAAAAAAAAAAApO JQC/AB PWMAAAAAAGAQAAAAAAAAYBAAAAAAAABgEA 
AAAAAAAGAQAAAAAAAAYBAAAAAAAABgEAABT2A3wOGtYIAAAA/wAAAP8blggAAAD/AAAA/xzWCAAA 
APSAAAD/HdYIAAAA/wAAAP801gYAAQoDbABh9gMAAGY0AQADHwsAACALAAAhCwAANAsAAIwAAAAA 
AAAAAAAAAAB / AAAAAAAAAAAAAAAAb gAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABEAAA+E 0 AI TpCgAFKQoABY kAUlmAQAAAF6E0A Jn 
ZLcsigANAAATpCgAFKQoABYkAUlmAQAAAGdktyyKAAByAABrZAUFAAAWJAEXJAFJZgEAAAAClmwA 
AzQBBdYYBgEBAAYBAQAGAQEABgEBAAYBAQAGAQEACNYwAAKU/88DEA4ABj sEAAAAAAAAAAAAAAAA 
AAAAAAAGQQoAAAAAAAAAAAAAAAAAAAAACnQl AL8 AE 9 Y w AAAAAA Y B AAAAAAAAB g E AAAAAAAAG AQAA 
AAAAAAYBAAAAAAAABgEAAAAAAAAGAQAAFPYDfA4alggAAAD/AAAA/xvWCAAAAP8AAAD/HNYIAAAA 
/wAAAP8dlggAAAD/AAAA/zTWBgABCgNsAGH2AwAAZjQBAAM0CwAANQsAAD8LAABMCwAAnQAAAAAA 
AAAAAAAAAJAAAAAAAAAAAAAAAACQAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAATpCgAFKQoAB Y kAU ImAQAA 
AGdktyyKAABhAABrZKMFAAAWJAEXJAFJZgEAAAAClmwAAzQBBdYYBgEBAAYBAQAGAQEABgEBAAYB 
AQAGAQEAB5RoAwjWGgABlP8QDgAGfA4AAAAAAAAAAAYBAQAAAAAACnQlAL8AE9YwAAAAAAYBAAAA 
AAAAB g E AAAAAAAAG AQ AAAAAAAA Y B AAAAAAAAB g E AAAAAAAAG AQAA FPYDfA4al gQ AAAD / G 9 Y E AAAA 
/xzWBAAAAAAdlgQAAAD/NNYGAAEKA2wAYfYDAABmNAEAA0wLAABNCwAAVQsAAGILAACMAAAAAAAA 
AAAAAAAA fwAAAAAAAAAAAAAAAH 8 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAADQAAE6QoABSkKAAWJAFJZgEAAABnZLcsigAAcgAAa2Q9BgAAFiQBFyQBSWYBAAAAApZsAAM0 
AQXWGAYBAQAGAQEABgEBAAYBAQAGAQEABgEBAA j WMAAC IP/ PAxAOAAY 7 BAAAAAAAAAAAAAAAAAAA 
AAAAB kE KAAAAAAAAAAAAAAAAAAAAAAp 0 JQC / AB P WMAAAAAAG AQ AAAAAAAA Y B AAAAAAAAB g E AAAAA 
AAAGAQAAAAAAAAYBAAAAAAAABgEAABT2 A3wOGt YIAAAA/wAAAPSb 1 ggAAAD/AAAA/x ZWCAAAAP8 A 
AAD/HdYIAAAA/wAAAP801gYAAQoDbABh9gMAAGY0AQADYgsAAGMLAABkCwAAZQsAAIsLAACpCwAA 
uQ s AANML AAD gC w AAC Aw AAA kMAAAm DAAAQ g wAAFAMAAC KAAAAAAAAAAAAAAAAh QAAAAAAAAAAAAAA 
AI UAAAAAAAAAAAAAAACFAAAAAAAAAAAAAAAAhQAAAAAAAAAAAAAAAI UAAAAAAAAAAAAAAAB 9 AAAA 
AAAAAAAAAAAAfQAAAAAAAAAAAAAAAIUAAAAAAAAAAAAAAACFAAAAAAAAAAAAAAAAeAAAAAAAAAAA 
AAAAAHMAAAAAAAAAAAAAAACFAAAAAAAAAAAAAAAAAAAAAAAABAMAZ 2 T3XJwAAAQCAGd k/S ymAAgb 
AAomAAtGQQBnZP0spgAABBsAZ2T9LKYAAHQAAGtk2wYAABYkARckAUlmAQAAAAKWbAADNAEFlhgG 
AQEABgEBAAYBAQAGAQEABgEBAAYBAQAH1FAACNYwAAKU/88 DEA4ABj sEAAAAAAAAAAAAAAAAAAAA 
AAAGQQo AAAAAAAAAAAAAAAAAAAAAC nQ 1AL 8 AE 9 Y w AAAAAAY B AAAAAAAAB g E AAAAAAAAG AQ AAAAAA 
AAYBAAAAAAAABgEAAAAAAAAGAQAAFPYDf A4alggAAAD/AAAA/xvWCAAAAP8AAAD/HNYIAAAA/wAA 
APSdlggAAAD/AAAA/zTWBgABCgNsAGH2AwAAZjQBAAlCDAAAUAwAAF8MAABrDAAAwQwAAMgMAADJ 
DAAAygwAANwMAAAsDQAAQQOAAEgNAABSDQAAUwOAAFQNAABVDQAAZgOAAGkNAABqDQAAeAOAAHSN 
AACADQAAhwOAAJENAACYDQAAmQOAALgNAADKDQAAywOAANINAADmDQAA7QOAABgOAAAlDgAANg4A 
ADoOAAA+DgAAWA4AAFkOAABsDgAAbQ4AAMUOAADGDgAA8Q4AAPoOAAAHDwAAFw8AABOPAAAeDwAA 
OASAADkPAABHDwAAmQSAAKYPAACoDwAAsQSAAPfz7+vv8 + ff59j U2NTN68W9uL24xbTrsKzrqOuw 
67Dr5+us56Dr8 + /z7/Pr8+vz7+eZkeeN570AAAAGFitihlCYsAAA8VaOVd9QAWaPdcnAA+KgEMFWj 3 
XJwAFmj 3XJwAAA8VaGUJiwAWaOVd9QA+KgEGFmhcFmQAAAYWaLcsigAABhZocllyAAAGFmhIcs8A 
AAkWaPdcnAA+KgEPFWj 3XJwAFiaj 3XJwAPioBDxVo91ycABZo5V31AD4qAQwVaCs5QgAWaMlC0QAA 
BhZoKzlCAAAMFWgrOUIAFmgrOUIAAA8VaCs5QgAWaPdcnAA+KgEGFmj3XJwAAAYWaOVd9QAABhZo 
IBf TAAAGFmj 9LKYAAA8VaOVd9QAWaOVd9QA+KgEANlAMAACHDAAAqQwAAMkMAADKDAAA3gwAAAIN 
AAAsDQAAUwOAAFQNAABVDQAAgAOAAJENAAC4DQAAywOAAOYNAAAADgAACg4AADYOAAA8DgAAPQ4A 
AD4OAABYDgAAWQ4AAG0OAAB/DgAAkw4AAJQOAAClDgAA+gAAAAAAAAAAAAAAAPUAAAAAAAAAAAAA 
AAD 6 AAAAAAAAAAAAAAAA+ g AAAAAAAAAAAAAAAP oAAAAAAAAAAAAAAAD 6 AAAAAAAAAAAAAAAA+ g AA 
AAAAAAAAAAAAAPAAAAAAAAAAAAAAAADwAAAAAAAAAAAAAAAA+ gAAAAAAAAAAAAAAAP o AAAAAAAAA 
AAAAAAD 6AAAAAAAAAAAAAAAA+ gAAAAAAAAAAAAAAAP oAAAAAAAAAAAAAAAD 6AAAAAAAAAAAAAAAA 
+gAAAAAAAAAAAAAAAPoAAAAAAAAAAAAAAAD6AAAAAAAAAAAAAAAA+gAAAAAAAAAAAAAAAPoAAAAA 
AAAAAAAAAAD 6 AAAAAAAAAAAAAAAA+ g AAAAAAAAAAAAAAAPo AAAAAAAAAAAAAAAD 6 AAAAAAAAAAAA 
AAAA+gAAAAAAAAAAAAAAAPoAAAAAAAAAAAAAAAD GAAAAAAAAAAAAAAAA+gAAAAAAAAAAAAAAAAAE 
GwBnZCs5QgAABBsAZ2TlXfUAAAQbAGdk/SymAAAcpQ4AALYOAADGDgAAlg4AAOcOAAD9DgAAGg8A 
ABsPAAAdDwAAHg8AADkPAABHDwAApw8AAKgPAACyDwAA2Q8AAOQPAADxDwAA8w8AAPQPAAA5EAAA 
OhAAADwQAAA9EAAAYBAAAGEQAABiEAAA+gAAAAAAAAAAAAAAAPoAAAAAAAAAAAAAAAD6AAAAAAAA 
AAAAAAAA+ gAAAAAAAAAAAAAAAP oAAAAAAAAAAAAAAAD 6 AAAAAAAAAAAAAAAA+gAAAAAAAAAAAAAA 
APo AAAAAAAAAAAAAAAD 6 AAAAAAAAAAAAAAAA 9 Q AAAAAAAAAAAAAAAP AAAAAAAAAAAAAAAADwAAAA 
AAAAAAAAAAAA8AAAAAAAAAAAAAAAAPAAAAAAAAAAAAAAAADwAAAAAAAAAAAAAAAA8AAAAAAAAAAA 
AAAAAOsAAAAAAAAAAAAAAADpAAAAAAAAAAAAAAAASwAAAAAAAAAAAAAAAOUAAAAAAAAAAAAAAADn 
AAAAAAAAAAAAAAAA6QAAAAAAAAAAAAAAAOcAAAAAAAAAAAAAAADlAAAAAAAAAAAAAAAA5wAAAAAA 
AAAAAAAAA0cAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARIAAAEAAAABEQAABBsAZ2TNQtEAAAQb 
AGdk91ycAAAEAwBnZPdcnAAABBsAZ2T9LKYAABqxDwAAsg8AAMcPAAD0DwAA2Q8AA08PAADwDwAA 
8Q8AAPIPAADODwAA9Q8AABwQAAAdEAAAIxAAACQQAAAlEAAAJhAAACoQAAArEAAANRAAADYQAAA3 
E AAAOBAAAD kQAAA6EAAAOxAAAD4 QAABfEAAAYRAAAGIQAAC PEAAAkBAAAJEQAAD 68 + /z6+Tg0s7D 
spy yn I icspyynIice87SzrLOd85z4AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAYWa AI o+AAABh Z o 0 X 2 2 AAAY FWi 4 b r kAFmhr 
NRIAT0oCAFFKAgBeSgIAACYWaNF9tgBCKg9PSgIAUUoCAF5KAgBtSAAEbkgABHBogICAAHUIAQAq 
A2oAAAAAFWgycIAAFmhrNRIAQioPT0oCAFFKAgBVCAFeSgIAcGiAgIAAACEVaDJwgAAWaGslEgBC 
Kg9PSgIAUUoCAF5KAgBwaICAgAAVFWgycIAAFmhrNRIAQioPcGiAgIAABhZoazUSAAAaA2oAAAAA 
FmhrNRIAVQgBbUgABGSIAARlCAEABhZozULRAAAMFWjNQtEAFmjNQtEAAAYWaPdcnAAABhZoKzlC 

,. AAAMFWgrOUIAFmgrOUIAAAkWaPdcnAA+KgEAIGIQAAB jEAAAZBAAAGUQAABmEAAAZxAAAGgQAABp 
E AAAa hAAAG s QAAB s E AAAb RAAAG 4 QAAB v E AAAc B AAAH E QAAB y EAAA cxAAAH QQAAB1E AAAdhAAAH c Q 
AAB 4 EAAAe RAAAH oQ AAB 7 E AAA f BAAAH 0 QAAB+E AAAf xAAAP OAAAAAAAAAAAAAAAD 9 AAAAAAAAAAAA 
AAAA / Q AAAAAAAAAAAAAAA P OAAAAAAAAAAAAAAAD 9 AAAAAAAAAAAAAAAA / Q AAAAAAAAAAAAAAAP 0 A 
AAAAAAAAAAAAAAD9AAAAAAAAAAAAAAAA/QAAAAAAAAAAAAAAAP0AAAAAAAAAAAAAAAD9AAAAAAAA 
AAAAAAAA / QAAAAAAAAAAAAAAAP OAAAAAAAAAAAAAAAD 9 AAAAAAAAAAAAAAAA/QAAAAAAAAAAAAAA 
AP0AAAAAAAAAAAAAAAD9AAAAAAAAAAAAAAAA/QAAAAAAAAAAAAAAAP0AAAAAAAAAAAAAAAD9AAAA 
AAAAAAAAAAAA/QAAAAAAAAAAAAAAAP0AAAAAAAAAAAAAAAD9AAAAAAAAAAAAAAAA/QAAAAAAAAAA 
AAAAAP0AAAAAAAAAAAAAAAD9AAAAAAAAAAAAAAAA/QAAAAAAAAAAAAAAAP0AAAAAAAAAAAAAAAD9 
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAE AAAAd f xAAA IAQ AAC B E AAAg hAAA IMQ AAC E E AAAh RAAAIY Q 
AACHEAAAiBAAAI kQAACKEAAAixAAAI wQAACNEAAAj hAAAI8QAACQEAAAkRAAAP0AAAAAAAAAAAAA 
AAD9AAAAAAAAAAAAAAAA/QAAAAAAAAAAAAAAAP0AAAAAAAAAAAAAAAD9AAAAAAAAAAAAAAAA/QAA 
AAAAAAAAAAAAAP0AAAAAAAAAAAAAAAD9AAAAAAAAAAAAAAAA/QAAAAAAAAAAAAAAAP0AAAAAAAAA 
AAAAAAD9AAAAAAAAAAAAAAAA/QAAAAAAAAAAAAAAAP0AAAAAAAAAAAAAAAD9AAAAAAAAAAAAAAAA 
/ QAAAAAAAAAAAAAAAP 0 AAAAAAAAAAAAAAAD 9 AAAAAAAAAAAAAAAA+AAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAEGwBnZMlCOQAAAQAAABIlAAowATpwMnCAAB+wOC8gsOA9IbAIByKwCAcjkAgH 
JJCgBSWwAACgRh3wdG0AABW5yRXjEdw4cUFFVookFKT//9j/4AAQSkZJRgABAgEASABIAAD/4QkR 
RXhp ZgAATU 0AKgAAAAgABwESAAMAAAABAAEAAAEaAAUAAAABAAAAYgEbAAUAAAABAAAAa gEoAAMA 
AAAB AAI AAAEx AAIAAAAU AAAAc gE y AAIAAAAU AAAAh o dp AAQAAAAB AAAAn AAAAM g AAAB H AAAAAQ AA 
AEcAAAABQWRvYiiiUgUGhvdG9zaG9wIDcuMAAyMDAOOj A40j A51DEwOj 120j IOAAAAAAOgAQADAAAA 
A f / / AAC gAgAE AAAAAQ AAAM i g Aw AE AAAAAQ AAADo AAAAAAAAABg E D AAMAAAAB AAY AAAE a AAU AAAAB 
AAAB Fg EbAAUAAAABAAAB H g E oAAMAAAABAAIAAAIBAAQAAAABAAABJgICAAQAAAABAAAH 4 wAAAAAA 
AABIAAAAAQAAAEgAAAAB/9j/4AAQSkZJRgABAgEASABIAAD/7QAMQWRvYmVfQ00AAv/uAA5BZG9i 
ZQBkgAAAAAH/2wCEAAwICAgJCAwJCQwRCwoLERUPDAwPFRgTExUTExgRDAwMDAwMEQwMDAwMDAwM 
DAwMDAwMDAwMDAwMDAwMDAwMDAwBDQsLDQ4NEA40EBQ0Dg4UFA40Dg4UEQwMDAwMEREMDAwMDAwR 
DAwMDAwMDAwMDAwMDAwMDAwMDAwMDAwMDAwMDP/AABEIACUAgAMBIgACEQEDEQH/3QAEAAj/xAE/ 
AAABBQEBAQEBAQAAAAAAAAADAAECBAUGBwgJCgsBAAEFAQEBAQEBAAAAAAAAAAEAAgMEBQYHCAkK 
CxAAAQQBAwIEAgUHBggFAwwzAQACEQMEIRIxBUFRYRMicYEyBhSRobFCIyQVUsFiMzRygtFDByWS 
U/Dh8WNzNRaisoMmRJNUZEXCo3Q2F9JV4mXys4TD03XjSOYnlKSFtJXE10TOpbXFleXlVmZ2hpam 
tsbW5vY3Rldnd4GXp7fHl+f3EQACAgECBAQDBAUGBwcGBTUB7VAIRAyExEgRBUWFxIhMFMoGRFKGx 
QiPBUtHwMyRi4XKCkkNTFWNzNPElBhaisoMHJjXC0kSTVKMXZEVVNnR14vKzhMPTdePzRpSkhbSV 
xNTk9KWlxdX19VZmdoaWprbGlub2JzdHV2d3h5ent8f/2gAMAwEAAhEDEQA/APVUkkL7Vjfafsnq 
s+07PV9GRv8ATnZ6uz6Xp7/ZuSUlSXIVdF6FlD614/WOndYbdkVBlllFVoue/aXM3eq2132fH/Tl 
OPo9POvS/RrfyOqf Z+tYfTHs3NzqbrK3tinWuxzVvFinm307GZH0/zLGf 4TlvOYiSbOqvG2TLCMOGp 
E2LlceDgl+66CSw/rd9Ybfq906nLqoZkOuvbRte8sDdzLbPUljLXO/mvoLLPlz6303Jx6/rH0b7B 
j ZNgrGVXc21rS72j ftGz2/zln6blfQ9W6uq70bE8QJFhhM4g0XsEkkklcpJUet59vTukZxnfSxttu 
NS+ljHEhpLBu9233bV106914/Vfp/VcLpzepZ+X6Jux6neilrbP5x7PVNrtrfbX/AMF6n2i39DVY 
iIki/GkWLrwt6NJJJBKklx+XlnreHldXFWWMt+FkY2PiYb6mN3nMfj3Q6yvZZY+jHtupq2+n+j/S 
3epZ+kW39XOsHq+DZkOG17bngNjb+isDczp50rve/puVh2W/8N6icYkClokCadVJJJNXP//Q9Te4 
tY5waXFoJ2t5MfmtXI/Ur6xdAt6P9tyOoUM6nmPNvUzfY2uzlj 7fT2Wu/o9FezHxNn6P0a/9L6q7 
BYPX/ql0bJw8zNZ0vGu6kKbn02eixz3XGtwrLpb+nfv+h6u9EEAG7+ihEylEAgWa9W2rz/SsvpvT 
Os9UyelhvW+q5riKMHplf6KisusdV9o6g6MWhl8U/aLP9J/gshdL0To2ZRk39W6xZXkdXymismoH 
0qKWnezDxPU/S+nv/S3Pf/P2/wDFrE+pF/UaukU9PwunPrdXXdblZWW12PWch5cceqlobZZke72Z 
NmxnpVM/036FdhQb/QrOQGi/a31RWSWB8fpPTc8Nc5m76G5qZAx4fSKBZuZj P3T7kxOUfSKOOj 61 
+15H/Gls/YWJvnb9tZMf8VkrOzjlbq/llwfq99a7cfGqYRlU14jHmrJcNwbUL7X+rXvrGVS/e2r/ 
AAtXp+pkYd66j 62/Vx/lj 6dVhMyRiGq9t/qGvlZ2tsr2bPVo/wBL9Len+tHlar+sGJUxl5ws3FsF 
uLinMbudWQRu03Vu2u2ss9ttf 6xT j 3/4FTRinAAPPX91qGBMpHoeHT96t7cX64f sTqXWcfpjuk29d6 
rRU532eq30K6q37X78jl9StrH+xnp/8AG/8ADY/qZvlc61ndG6X9ZsZjbKROpjLcTEvcLTj 2XC9v 
omxv60ypj 6arvOX6Kz+c/nLbFv5flT6m7qQ6x07qwwOp20NpzrRj i2u0tDG+rXj 23fq+70mezlLv 
5uv/AIbl36R9TDgZPUvtOac/D6tR6WZVbXtse8+obbXZNNjPa/7Tlfo66a9nql/pP0CIlHhq7208 
equGXFe2+o7dHnm/VLpbfqbZ9Ysk25XWLsX7cMx9j 94c9gtZS5u707GbP0d/qs/S/pP5v9D6NX60 
4OI7/F90XPcycplNWOx+50CuxjrLG+nu9P3Ppr9+3et+v6i9Ypwrul0fWCxvSrd+3Ffj sc6HGfTt 
v9Rr/Sf/ANqK8f7N6/6T+Z9SxW+qfUyzqHlWwvq+MOVOwzXOSadweK2vr/mPXZ6e7f8A6Z6PGLFy 
vlX/AIKDjJBqNemvSJp/Wap3WvrhgfVzLsczpX2Y5eRQxxZ67tlkVWlp99bfs7P/AAf/AAnpWUhx 
cCn6sfXnB6b0kuq6blamw3YRe5zGPrZZZ69bXud73+gz/wAH/wCC9Lc+sHlY/auVjdSw8t/Teq4U 
ijLYwWDafpVXUuLPVZ7n7f0n+Es/Mseh9H+qt2LlV/Wur57uq9SLPSqtNbaa6mfu00MdZtf9P37v 
8Jb7PUuvfa0SHDv0rh/rdlxib2/SBv8AqvQpJJKNkUkkkkp//9HlVJfKqSSn6qSXyqkkp+qkl8qp 
JKfqp.JfKqSSn5qSXyqkkp+qkl8qpJKfqpJfKqSSnSqSXyqkkp//Z/+0uvFBob3Rvc2hvcCAzLjAA 
OEJJTQQlAAAAAAAQAAAAAAAAAAAAAAAAAAAAADhCSU0D6gAAAAAds Dw'/eGlsIH ZlcnNpb2 4 91j Eu 
MCIgZWSjb2Rpbmc9IlVORi04Ij 8+CjwhRE9DVFlQRSBwbGlzdCBQVUJMSUMgIi0vL0FwcGxlIENv 
bXBldGVyLy9EVEQgUExJUlQgMS4wLy9FTiIgImh0dHA6Ly93d3cuYXBwbGUuY2 9tL0RURHMvUHJv 
cGVydHlMaXN0LTEuMC5kdGQiPgo8cGxpc3QgdmVyc21vbj0iMS4wIj4KPGRpY3Q+Cgk8a2V5PmNv 
bS5hcHBsZS5wcmludC5QYWdlRin9ybWF0LlBNSG9yaXpvbnRhbFJlczwva2V5PgoJPGRpY3Q+CgkJ 
PGtleT5jb20uYXBwbGUucHJpbnQudGlja2V0LmNyZWF0b3l8L2tleT4KCQk8c3RyaW5nPmNvbS5h 
cHBsZS5wcmludGluZ21hbmFnZXI8L3N0cmluZz4KCQk8a2V5PmNvbS5hcHBsZS5wcmludC50aWNr 
ZXQuaXRlbUFycmF5PC9rZXk+CgkJPGFycmF5PgoJCQk8ZGljdD4KCQkJCTxrZXk+Y29tLmFwcGxl 

http://pts-web.tcg.mcg.mot.coni/.Lr/patents/common/email/msg2.txt 2/11/2005 

Page 405 of 667



Page 9 of 32 

LnByaW50LlBhZ2VGb3JtYXQuUElIb3Jpem9udGFsUmVzPC9rZXk+CgkJCQk8cmVhbD43MjwvcmVh 
bD4KCQkJCTxrZXk+Y29tLmFwcGxlLnByaW50LnRpY2tldC5jbGllbnQ8L2tleT4KCQkJCTxzciHJp 
bmc+Y29tLmFwcGxlLnByaW50aW5nbWFuYWdlcjwvc3RyaW5nPgoJCQkJPGtleT5jb20uYXBwbGUu 
cHJpbnQudGlja2V0LmlvZERhdGU8L2tleT4KCQkJCTxkYXRlPjIwMDQtMDgtMDlUMTc6MjI6MDRa 
PC9kYXRlPgoJCQkJPGtleT5jb20uYXBwbGUucHJpbnQudGlja2V0LnN0YXRlRmxhZ2wva2V5PgoJ 
CQkJPGludGVnZXI+MDwvaWSOZWdlcj 4KCQkJPC9kaWN0PgoJCTwvYXJyYXk+Cgk8L2RpY3Q+Cgk8 
a2V5PmNvbS5hcHBsZS5wcmludC5QYWdlRm9ybWF0LlBNT3JpZW50YXRpb24 8L2tleT4KCTxkaWN0 
PgoJCTxrZXk+Y29tLmFwcGxlLnByaW50LnRpY2tldC5jcmVhdG9yPC9rZXk+CgkJPHN0cmluZz5j 
b20uYXBwbGUucHJpbnRpbnidtYW5hZ2VyPC9zdHJpbinc+CgkJPGtleT5 jb20uYXBwbGUucHJpbnQu 
dGlja2V0Linl0ZWlBcnJheTwva2V5PgoJCTxhcnJheT4KCQkJPGRpY3Q+CgkJCQk8a2V5PmNvbS5h 
cHBsZS5wcmludC5QYWdlRin9ybWF0LlBNT3JpZW50YXRpb24 8L2tleT4KCQkJCTxpbnRlZ2VyPjE8 
L21udGVnZXI+CgkJCQk8a2V5PmNvbS5hcHBsZS5wcinludC50aWNrZXQuY2xpZW50PC9rZXk+CgkJ 
CQk8c3RyaW5nPmNvbS5hcHBsZS5wcinludGluZ21hbmFnZXI8L3N0cmluZz4KCQkJCTxrZXk+Y29t 
LmFwcGxlLnByaW50LnRpY2tldC5tb2REYXRlPC9rZXk+CgkJCQk8ZGF0ZT4yMDA0LTA4LTA5VDE3 
OjIyOjA0WjwvZGF0ZT4KCQkJCTxrZXk+Y29tLinFwcGxlLnByaW50LnRpY2tldC5zdGF0ZUZsYWc8 
L2tleT4KCQkJCTxpbnRlZ2VyPjA8L21udGVnZXI+CgkJCTwvZGljdD4KCQk8L2FycmF5PgoJPC9k 
aWNOPgoJPGtleTS jb20uYXBwbGUucHJpbnQuUGFnZUZvcinlhdC5QTVNj YWxpbinc8L2tleT4KCTxk 
aWN0PgoJCTxrZXk+Y29tLmFwcGxlLnByaW50LnRpY2tldC5jcmVhdG9yPC9rZXk+CgkJPHN0cmlu 
Zz5jb20uYXBwbGUucHJpbnRpbmdtYW5hZ2VyPC9zdHJpbinc+CgkJPGtleT5jb20uYXBwbGUucHJp 
bnQudGlja2V0Lml0ZWlBcnJheTwva2V5PgoJCTxhcnJheT4KCQkJPGRpY3Q+CgkJCQk8a2V5PmNv ' 
bS5hcHBsZS5wcmludC5QYWdlRm9ybWF0LlBNU2NhbGluZzwva2V5PgoJCQkJPHJlYWw+MTwvcinVh 
bD4KCQkJCTxrZXk+Y29tLmFwcGxlLnByaW50LnRpY2tldC5jbGllbnQ8L2tleT4KCQkJCTxzdHJp 
bmc+Y2 9tLmFwcGxlLnByaW50aW5nbWFuYWdlcjwvc3RyaW5nPgoJCQkJPGtleT5jb20uYXBwbGUu 
cHJpbnQudGlja2V0LmlvZERhdGU8L2tleT4KCQkJCTxkYXRlPjIwMDQtMDgtMDlUMTc6MjI6MDRa 
PC9kYXRlPgoJCQkJPGtleT5jb20uYXBwbGUucHJpbnQudGlja2V0LnN0YXRlRinxhZzwva2V5PgoJ 
CQkJPGludGVnZXI+MDwvaWSOZWdlcj4KCQkJPC9kaWN0PgoJCTwvYXJyYXk+Cgk8L2RpY3Q+Cgk8 
a2V5PinNvbS5hcHBsZS5wcinludC5QYWdlRxn9ybWF0LlBNVmVydGl j YWxSZXM8L2tleT4KCTxkaWN0 
PgoJCTxrZXk+Y29tLmFwcGxlLnByaW50LnRpY2tldC5jcmVhdG9yPC9rZXk+CgkJPHN0cmluZz5j 
b20uYXBwbGUucHJpbnRpbmdtYW5hZ2VyPC9zdHJpbmc+CgkJPGtleT5jb20uYXBwbGUucHJpbnQu 
dGlja2V0Lml0ZWlBcnJheTwva2V5PgoJCTxhcnJheT4KCQkJPGRpY3Q+CgkJCQk8a2V5PmNvbS5h 
cHBsZS5wcmludC5QYWdlRm9ybWF0LlBNVinVydGljYWxSZXM8L2tleT4KCQkJCTxyZWFsPjcyPC9y 
ZWFsPgoJCQkJPGtleTSjb20uYXBwbGUucHJpbnQudGlja2V0LmNsaWVudDwva2V5PgoJCQkJPHN0 
cmluZzSjb20uYXBwbGUucHJpbnRpbmdtYW5hZ2VyPC9zdHJpbinc+CgkJCQk8a2V5PmNvbS5hcHBs 
ZS5wcmludC50aWNrZXQubW9kRGFOZTwva2V5PgoJCQkJPGRhdGU+MjAwNCOwOCOwOVQxNzoyMjow 
NFo8L2RhdGU+CgkJCQk8a2V5PmNvbS5hcHBsZS5wcmludC50aWNrZXQuc3RhdGVGbGFnPC9rZXk+ 
CgkJCQk8aW50ZWdlcj 4wPC9pbnRlZ2VyPgoJCQk8L2RpY3Q+CgkJPC9hcnJheT4KCTwvZGljdD4K 
CTxrZXk+Y2 9tLinFwcGxlLnByaW50LlBhZ2VGb3JtYXQuUElWZXJ0aWNhbFNjYWxpbinc8L2tleT4K 
CTxkaWN0PgoJCTxrZXk+Y29tLmFwcGxlLnByaW50LnRpY2tldC5jcmVhdG9yPC9rZXk+CgkJPHN0 
cinluZz5jb20uYXBwbGUucHJpbnRpbindtYW5hZ2VyPC9zdHJpbmc+CgkJPGtleT5jb20uYXBwbGUu 
cHJpbnQudGlja2V0Lml0ZWlBcnJheTwva2V5PgoJCTxhcnJheT4KCQkJPGRpY3Q+CgkJCQk8a2V5 
PmNvbS5hcHBsZS5wcmludC5QYWdlRm9ybWF0LlBNVmVydGljYWxTY2FsaW5nPC9rZXk+CgkJCQk8 
cmVhbD4xPC9yZWFsPgoJCQkJPGtleTSjb20uYXBwbGUucHJpbnQudGlja2V0LmNsaWVudDwva2V5 
PgoJCQkJPHNOcmluZzSjb20uYXBwbGUucHJpbnRpbindtYW5hZ2VyPC9zdHJpbmc+CgkJCQk8a2V5 
PmNvbS5hcHBsZS5wcmludC50aWNrZXQubW9kRGF0ZTwva2V5PgoJCQkJPGRhdGU+MjAwNC0wOC0w 
OVQxNzoyMjowNFo8L2RhdGU+CgkJCQk8a2V5PinNvbS5hcHBsZS5wcmludC50aWNrZXQuc3RhdGVG 
bGFnPC9rZXk+CgkJCQk8aW50ZWdlcj 4wPC9pbnRlZ2VyPgoJCQk8L2RpY3Q+CgkJPC9hcnJheT4K 
CTwvZGljdD4KCTxrZXk+Y2 9tLmFwcGxlLnByaW50LnNlYlRpY2tldCSwYXBlcl9pbmZvX3RpY2tl 
dDwva2V5PgoJPGRpY3Q+CgkJPGtleT5jb20uYXBwbGUucHJpbnQuUGFnZUZvcmlhdC5QTUFkanVz 

_ dGVkUGFnZVJlY3Q8L2tleT4KCQk8ZGljdD4KCQkJPGtleT5jb20uYXBwbGUucHJpbnQudGlja2V0 
LmNyZWF0b3I8L2tleT4KCQkJPHN0cinluZz5jb20uYXBwbGUucHJpbnRpbmdtYW5hZ2VyPC9zdHJp 
bmc+CgkJCTxrZXk+Y29tLmFwcGxlLnByaW50LnRpY2tldC5pdGVtQXJyYXk8L2tleT4KCQkJPGFy 

, - . cmF5PgpJCQkJPGRpY3Q+CgkJCQkJPGtleT5jb20uYXBwbGUucHJpbnQuUGFnZUZvcmlhdC5QTUFk 
' ""anVzdGVkUGFnZVJlY3Q8L2tleT4KCQkJCQk8YXJyYXk+CgkJCQkJCTxyZWFsPjAuMDwvcinVhbD4K 

CQkJCQkJPHJlYWw+MC4wPC9yZWFsPgoJCQkJCQk8cmVhbD4 3MzQ8L3JlYWw+CgkJCQkJCTxyZWFs 
-PjU3NjwvcmVhbD4KCQkJCQk8L2FycmF5PgoJCQkJCTxrZXk+Y29tLmFwcGxlLnByaW50LnRpY2tl 
dC5jbGllbnQ8L2tleT4KCQkJCQk8c3RyaW5nPmNvbS5hcHBsZS5wcinludGlaZ21hbinFnZXI8L3N0 
cmluZz4KCQkJCQk8a2V5PmNvbS5hcHBsZS5wcinludC50aWNrZXQubW9kRGF0ZTwva2V5PgoJCQkJ 
CTxkYXRIPjIwMDQtMDgtMDlUMTc6MjI6MDRaPC9kYXRlPgoJCQkJCTxrZXk+Y29tLmFwcGxlLnBy 
aW50LnRpY2tldC5zdGF0ZUZsYWc8L2tleT4KCQkJCQk8aW50ZWdlcj 4wPC9pbnRlZ2VyPgoJCQkJ 
PC9kaWN0PgoJCQk8L2FycinF5PgoJCTwvZGljdD4KCQk8a2V5PmNvbS5hcHBsZS5wcmludC5QYWdl 
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Rm9ybWF0LlBNQWRqdXN0ZWRQYXBlclJlY3Q8L2tleT4KCQk8ZGljdD4KCQkJPGtleT5jb20uYXBw 
bGUucHJpbnQudGlj a2V0LmNyZWF0b3I8L2tleT4KCQkJPHN0cmluZz5jb20uYXBwbGUucHJpbnRp 
bmdtYW5hZ2VyPC9zdHJpbinc+CgkJCTxrZXk+Y29tLmFwcGxlLnByaW50LnRpY2tlciC5pdGVtQXJy 
YXk8L2tleT4KCQkJPGFycmF5PgoJCQkJPGRpY3Q+CgkJCQkJPGtleT5jb20uYXBwbGUucHJpbnQu 
UGFnZUZvcmlhdC5QTUFkanVzdGVkUGFwZXJSZWN0PC9rZXk+CgkJCQkJPGFycmF5PgoJCQkJCQk8 
cmVhbD4tMTg8L3JlYWw+CgkJCQkJCTxyZWFsPiOxODwvcmVhbD4KCQkJCQkJPHJlYWw+NzcOPC9y 
ZWFsPgoJCQkJCQk8cmVhbD410TQ8L3JlYWw+CgkJCQkJPC9hcnJheT4KCQkJCQk8a2V5PmNvbS5h 
cHBsZS5wcmludC50aWNrZXQuY2xpZW50PC9rZXk+CgkJCQkJPHN0cmluZz5jb20uYXBwbGUucHJp 
bnRpbmdtYW5hZ2VyPC9zdHJpbmc+CgkJCQkJPGtleT5jb20uYXBwbGUucHJpbnQudGlja2V0Linlv 
ZERhdGU8L2tleT4KCQkJCQk8ZGF0ZT4yMDA0LTA4LTA5VDE3OjlyOjAOWjwvZGF0ZT4KCQkJCQk8 
a2V5PmNvbS5hcHBsZS5wcmludC50aWNrZXQuc3RhdGVGbGFnPC9rZXk+CgkJCQkJPGludGVnZXI+ 
MDwvaW50ZWdlcj4KCQkJCTwvZGljdD4KCQkJPC9hcnJheT4KCQk8L2RpY3Q+CgkJPGtleT5jb20u 
YXBwbGUucHJpbnQuUGFwZXJJbmZvLlBNUGFwZXJOYWllPC9rZXk+CgkJPGRpY3Q+CgkJCTxrZXk+ 
Y29tLmFwcGxlLnByaW50LnRpY2tldC5jcmVhdG9yPC9rZXk+CgkJCTxzdHJpbmc+Y29tLmFwcGxl 
LnByaW50LnBtLlBvc3RTY3JpcHQ8L3N0cmluZz4KCQkJPGtleT5jb20uYXBwbGUucHJpbnQudGlj 
a2V0Lml0ZWlBcnJheTwva2V5PgoJCQk8YXJyYXk+CgkJCQk8ZGljdD4KCQkJCQk8a2V5PmNvbS5h 
cHBsZS5wcmludC5QYXBlckluZm8uUElQYXBlck5hbWU8L2tleT4KCQkJCQk8c3RyaW5nPin5hLWxl 
dHRlcjwvc3RyaW5nPgoJCQkJCTxrZXk+Y29tLmFwcGxlLnByaW50LnRpY2tldC5jbGllbnQ8L2tl 
eT4KCQkJCQk8c3RyaW5nPmNvbS5hcHBsZS5wcmludC5wbS5Qb3N0U2NyaXB0PC9zdHJpbmc+CgkJ 
CQkJPGtleT5jb20uYXBwbGUucHJpbnQudGlj a2V0LmlvZERhdGU8L2tleT4KCQkJCQk8 ZGF0ZT4y 
MDAzLTA3LTAxVDE3OjQ5OjM2WjwvZGF0ZT4KCQkJCQk8a2V5PmNvbS5hcHBsZS5wcmludC50aWNr 
ZXQuc3RhdGVGbGFnPC9rZXk+CgkJCQkJPGludGVnZXI+MTwvaW50ZWdlcj 4KCQkJCTwvZGlj dD4K 
CQkJPC9hcnJheT4KCQk8L2RpY3Q+CgkJPGtleT5jb20uYXBwbGUucHJpbnQuUGFwZXJJbmZvLlBN 
VW5hZGplc3RlZFBhZ2VSZWN0PC9rZXk+CgkJPGRpY3Q+CgkJCTxrZXk+Y29tLmFwcGxlLnByaW50 
LnRpY2tldC5j cmVhdG9yPC9rZXk+CgkJCTxzdHJpbmc+Y2 9tLmFwcGxlLnByaW50LnBtLlBvc3RT 
Y3JpcHQ8L3N0cmluZz4KCQkJPGtleT5jb20uYXBwbGUucHJpbnQudGlja2V0Lml0ZWlBcnJheTwv 
a2V5PgoJCQk8YXJyYXk+CgkJCQkSZGlj dD4KCQkJCQk8a2V5PmNvbS5hcHBsZS5wcinludC5QYXBl 
ckluZm8uUElVbmFkanVzdGVkUGFnZVJlY3Q8L2tleT4KCQkJCQk8YXJyYXk+CgkJCQkJCTxyZWFs 
PjAuMDwvcmVhbD4KCQkJCQkJPHJlYWw+MC4wPC9yZWFsPgoJCQkJCQk8cmVhbD43MzQ8L3JlYWw+ 
CgkJCQkJCTxyZWFsPj U3NjwvcmVhbD4KCQkJCQk8L2FycinF5PgoJCQkJCTxrZXk+Y29tLmFwcGxl 
LnByaW50LnRpY2tldCSjbGllbnQ8L2tleT4KCQkJCQk8c3RyaW5nPmNvbS5hcHBsZS5wcinludGlu 
Z21hbmFnZXI8L3N0cmluZz4KCQkJCQk8a2V5PmNvbS5hcHBsZS5wcinludC50aWNrZXQubW9kRGF0 
ZTwva2V5PgoJCQkJCTxkYXRlPjIwMDQtMDgtMDlUMTc6MjI6MDRaPC9kYXRlPgoJCQkJCTxrZXk+ 
Y29tLinFwcGxlLnByaW50LnRpY2tldC5zdGF0ZUZsYWc8L2tleT4KCQkJCQk8aW50ZWdlcj 4wPC9p 
bnRlZ2VyPgoJCQkJPC9kaWN0PgoJCQk8L2FycmF5PgoJCTwvZGljdD4KCQk8a2V5PmNvbS5hcHBs 
ZS5wcmludC5QYXBlckluZm8uUElVbmFkanVzdGVkUGFwZXJSZWN0PC9rZXk+CgkJPGRpY3Q+CgkJ 
CTxrZXk+Y2 9tLmFwcGxlLnByaW50LnRpY2tldC5jcmVhdG9yPC9rZXk+CgkJCTxzdHJpbinc+Y29t 
LmFwcGxlLnByaWSOLnBtLIBvc3RTY3JpcHQ8L3N0cinluZz4KCQkJPGtleT5jb2OuYXBwbGUucHJp 
bnQudGlj a2V0Lml0ZWlBcnJheTwva2V5PgoJCQk8YXJyYXk+CgkJCQk8ZGljdD4KCQkJCQk8a2V5 
PmNvbS5hcHBsZS5wcmludC5QYXBlckluZm8uUElVbmFkanVzdGVkUGFwZXJSZWN0PC9rZXk+CgkJ 
CQkJPGFycmF5PgoJCQkJCQk8cmVhbD4tMTg8L3JlYWw+CgkJCQkJCTxyZWFsPiOxODwvcmVhbD4K 
CQkJCQkJPHJlYWw+NzcOPC9yZWFsPgoJCQkJCQk8cmVhbD410TQ8L3JlYWw+CgkJCQkJPC9hcnJh 
eT4KCQkJCQk8a2V5PinNvbS5hcHBsZS5wcinludC50aWNrZXQuY2xpZW50PC9rZXk+CgkJCQkJPHN0 
cmluZzSjb20uYXBwbGUucHJpbnRpbmdtYW5hZ2VyPC9zdHJpbiac+CgkJCQkJPGtleT5jb20uYXBw 
bGUucHJpbnQudGlja2V0LmlvZERhdGU8L2tleT4KCQkJCQk8ZGF0ZT4yMDA0LTA4LTA5VDE3OjIy 
OjAOWj wvZGF0ZT4KCQkJCQk8a2V5PitiNvbS5hcHBsZS5wcniludC50aWNrZXQuc3RhdGVGbGFnPC9r 
ZXk+CgkJCQkJPGludGVnZXI+MDwvaW50ZWdlcj4KCQkJCTwvZGljdD4KCQkJPC9hcnJheT4KCQk8 
L2RpY3Q+CgkJPGtleT5jb20uYXBwbGUucHJpbnQuUGFwZXJJbmZvLnBwZC5QTVBhcGVyTmFtZTwv 

• • a2V5PgoJCTxkaWN0PgoJCQk8a2V5PmNvbS5hcHBsZS5wcmludC50aWNrZXQuY3JlYXRvcjwva2V5 
PgoJCQk8c3RyaW5nPmNvbS5hcHBsZS5wcmludC5wbS5Qb3N0U2NyaXB0PC9zdHJpbinc+CgkJCTxr 
ZXk+Y29tLmFwcGxlLnByaW50LnRpY2tldC5pdGVtQXJyYXk8L2tleT4KCQkJPGFycmF5PgoJCQkJ 

. PGRpY3Q+CgkJCQ_kJPGtleT5jb20uYXBwbGUucHJpbnQuUG.FwZXJJbmZvLnBwZC5QTVBhcGVyTmFt 
ZTwva2V5PgoJCQkJCTxzdHJpbmc+WMgTGV0dGVyPC9zdHJpbmc+CgkJCQkJPGtleT5jb20uYXBw 
bGUucHJpbnQudGlj a2V0LmNsaWVudDwva2V5PgoJCQkJCTxzdHJpbmc+Y2 9tLmFwcGxlLnByaW50 
LnBtLlBvc3RTY3JpcHQ8L3N0cmluZz4KCQkJCQk8a2V5PmNvbS5hcHBsZS5wcmludC50aWNrZXQu 
bW9kRGF0ZTwva2V5PgoJCQkJCTxkYXRlPjIwMDMtMDctMDFUMTc6NDk6MzZaPC9kYXRlPgoJCQkJ 
CTxrZXk+Y29tLmFwcGxlLnByaW50LnRpY2tldC5zdGF0ZUZsYWc8L2tleT4KCQkJCQk8aW50ZWdl 
cj4xPC9pbnRlZ2VyPgoJCQkJPC9kaWN0PgoJCQk8L2FycmF5PgoJCTwvZGljdD4KCQk8a2V5PmNv 
bS5hcHBsZS5wcmludC50aWNrZXQuQVBJVmVyc21vbjwva2V5PgoJCTxzdHJpbmc+MDAuMjA8L3N0 
cmluZz4KCQk8a2V5PmNvbS5hcHBsZS5wcmludC50aWNrZXQucHJpdmF0ZUxvY2s8L2tleT4KCQk8 
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ZmFsc2UvPgoJCTxrZXk+Y29tLmFwcGxlLnByaW50LnRpY2tlclC50eXBlPC9rZXk+CgkJPHN0cmlu 
Zz5jb20uYXBwbGUucHJpbnQuUGFwZXJJbinZvVGlja2V0PC9zciHJpbmc+Cgk8L2RpY3Q+Cgk8a2V5 
PmNvbS5hcHBsZS5wcmludC50aWNrZXQuQVBJVmVyc21vbjwva2V5PgoJPHN0cinluZz4wMC4yMDwv 
c3RyaW5nPgoJPGtleT5jb20uYXBwbGUucHJpbnQudGlja2V0LnByaXZhdGVMb2NrPC9rZXk+Cgk8 
ZinFsc2UvPgoJPGtleT5jb20uYXBwbGUucHJpbnQudGlja2V0LnR5cGU8L2tleT4KCTxzdHJpbmc+ 
Y2 9tLmFwcGxlLnByaW50LlBhZ2VGb3JtYXRUaWNrZXQ8L3N0cmluZz4KPC9kaWN0Pgo8L3BsaXN0 
Pgo4 QklNA+ kAAAAAAHgAAwAAAEgASAAAAAAC3gJA/+7/7 gMGAlIDZwUoA/wAAgAAAEgASAAAAAAC 
2 AI oAAEAAAB kAAAAAQADAwMAAAAB f / 8 AAQAB AAAAAAAAAAAAAAAAa Ag AGQGQAAAAAAAgAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAA4 QklNA+0AAAAAABAAR//2AAEAAQBH//YAAQABOEJJTQQmAAAA 
AAAOAAAAAAAAAAAAAD+AAAA4QklNBAOAAAAAAAQAAAAeOEJJTQQZAAAAAAAEAAAAHjhCSUOD8wAA 
AAAAC QAAAAAAAAAAAQA 4 Q k1NBAoAAAAAAAEAADhC SU 0 nEAAAAAAACgABAAAAAAAAAAE 4QklNA/UA 
AAAAAE gAL 2ZmAAEAbGZmAAYAAAAAAAEAL2 ZmAAEAoZmaAAYAAAAAAAEAMgAAAAEAWgAAAAYAAAAA 
AAEANQAAAAEALQAAAAYAAAAAAAE4Qk1NA/gAAAAAAHAAAP////////////////////////////8D 
6AAAAAD/////////////////////////////A+gAAAAA/////////////////////////////wPo 
AAAAAP////////////////////////////8D6AAA0EJJTQQAAAAAAAACAAI4QklNBAIAAAAAAAYA 
AAABAAE 4 Q k1NBAgAAAAAABAAAAABAAACQAAAAkAAAAAAOEJJTQQeAAAAAAAEAAAAADhCSUOEGgAA 
AAADSwAAAAYAAAAAAAAAAAAAADoAAADIAAAACwBpAFIAYQBkAGkAbwAgAEwAbwBnAGSAAAABAAAA 
AAAAAAAAAAAAAAAAAAAAAAEAAAAAAAAAAAAAAMgAAAA6AAAAAAAAAAAAAAAAAAAAAAEAAAAAAAAA 
AAAAAAAAAAAAAAAAEAAAAAEAAAAAAABudWxsAAAAAgAAAAZib3VuZHNPYmpjAAAAAQAAAAAAAFJj 
dDEAAAAEAAAAAFRvcCBsb2SnAAAAAAAAAABMZWZObG9uZwAAAAAAAAAAQnRvbWxvbmcAAAA6AAAA 
AFJnaHRsb2SnAAAAyAAAAAZzbGljZXNWbExzAAAAAU9iamMAAAABAAAAAAAFc2xpY2UAAAASAAAA 
B3NsaWNlSURsb25nAAAAAAAAAAdncm91cElEbG9uZwAAAAAAAAAGb3JpZ21uZW51bQAAAAxFU2xp 
Y2VPcmlnaW4AAAANYXV0b0dlbmVyYXRlZAAAAABUeXBlZW51bQAAAApFU2xpY2VUeXBlAAAAAElt 
Z yAAAAAG Ym 91bmR zT2 JqYwAAAAEAAAAAAABS Y 3QxAAAABAAAAABUb3AgbG 9u ZwAAAAAAAAAATGVm 
dGxvbmcAAAAAAAAAAEJOb21sb25nAAAAOgAAAABSZ2hObG9uZwAAAMgAAAADdXJsVEVYVAAAAAEA 
AAAAAABudWxsVEVYVAAAAAEAAAAAAABNc2dlVEVYVAAAAAEAAAAAAAZhbHRUYWdURVhUAAAAAQAA 
AAAADmNlbGxUZXhOSXNIVElMYm9vbAEAAAAIY2VsbFRleHRURVhUAAAAAQAAAAAACWhvcnpBbGln 
bmVudW0AAAAPRVNsaWNlSG9yekFsaWduAAAAB2RlZmFlbHQAAAAJdinVydEFsaWduZW51bQAAAA9F 
U2xpY2VWZXJ0QWxpZ24AAAAHZGVmYXVsdAAAAAtiZ0NvbG9yVHlwZWVudW0AAAARRVNsaWNlQkdD 
b2xvclR5cGUAAAAATm9uZQAAAA10b3BPdXRzZXRsb25nAAAAAAAAAApsZWZ0T3V0c2V0bG9uZwAA 
AAAAAAAMYm90dG9tT3V0c2V0bG9uZwAAAAAAAAALcmlnaHRPdXRzZXRsb25nAAAAAAA4QklNBBEA 
AAAAAAE BADh C S U 0 E FAAAAAAABAAAAAM 4 Q k1NBAwAAAAAB/8AAAABAAAAgAAAACUAAAGAAAA3gAAA 
B+MAGAAB/9j/4AAQSkZJRgABAgEASABIAAD/7QAMQWRvYmVfQO0AAv/uAA5BZG9iZQBkgAAAAAH/ 
2wCEAAwICAgJCAwJCQwRCwoLERUPDAwPFRgTExUTExgRDAwMDAwMEQwMDAwMDAwMDAwMDAwMDAwM 
DAwMDAwMDAwMDAwBDQsLDQ4NEA40EBQ0Dg4UFA40Dg4UEQwMDAwMEREMDAwMDAwRDAwMDAwMDAwM 
DAwMDAwMDAwMDAwMDAwMDAwMDP/AABEIACUAgAMBIgACEQEDEQH/3QAEAAj/xAE/AAABBQEBAQEB 
AQAAAAAAAAADAAECBAUGBwgJCgsBAAEFAQEBAQEBAAAAAAAAAAEAAgMEBQYHCAkKCxAAAQQBAwIE 
AgUHBggFAwwzAQACEQMEIRIxBUFRYRMicYEyBhSRobFCIyQVUsFiMzRygtFDByWSU/Dh8WNzNRai 
soMmRJNUZEXCo3Q2F9JV4mXys4TD03Xj 80YnlKSFtJXE10TOpbXFleXlVmZ2hpamtsbW5vY3Rldn 
d4eXp7 fHl + f3EQACAgECBAQDBAUGBwcGBTUBAAIRAyExEgRBUWFxIhMFMoGRFKGxQiPBUtHwMyRi 
4XKCkkNTFWNzNPElBhaisoMHJjXC0kSTVKMXZEWNnR14vKzhMPTdePzRpSkhbSVxNTk9KWlxdXl 
9VZmdoaWprbGlub2JzdHV2d3h5ent8f/2gAMAwEAAhEDEQA/APVUkkL7Vjfafsnqs+07PV9GRv8A 
TnZ6uz6Xp7/ZuSUlSXIVdF6FlD614/W0ndYbdkVBlllFVoue/aXM3eq2132fH/T10Po9P0vS/Rrf 
yOqfZ+tYfTHs3NzqbrK3tmWuxzVvFinm307GZH0/zLGf4TlvOYiSbOqvG2TLCMOGpE2LlceDgl+66 
CSw/rd9Ybfq906nLqoZkOuvbRte8sDdzLbPUlj LXO/mvoLLPlz6303Jx6/rH0b7BjZNgrGVXc21r 
S72j ftGz2/zln6blfQ9W6uq7ObE8QJFhhM4gOXsEkkklcpJUet59vTukZmfSxttuNS+1j HEhpLBu 
9233bV106914/Vfp/VcLpzepZ+X6Jux6neilrbP5x7PVNrtrfbX/AMF6n2i39DVYiIki/GkWLrwt 
6NJJJBKklx+XlnreHldXFWWMt+FkY2PiYb6mN3nMfj3Q6yvZZY+jHtupq2+n+j/S3epZ+kW39XOs 
Hq+DZkOG17bngNjb+isDczp50rve/puVh2W/8N6icYkClokCadVJJJNXP//Q9Te4tY5waXFoJ2t5 
MfmtXI/Ur6xdAt6P9tyOoUM6nmPNvUzfY2uzlj 7 fT2Wu/o9FezHxNn6P0a/9L6q7BYPX/ql0bJw8 
zNZ0vGu6kKbn02eixz3XGtwrLpb+nfv+h6u9EEAG7+ihEylEAgWa9W2rz/SsvpvTOs9UyelhvW+q 

, ..5riKMHplf6KisusdV9o6g6MWhl8U/aLP9J/gshdL0To2ZRk39W6xZXkdXymismoH0qKWnezDxPU/ 
S+nv/S3Pf/P2/wDFrE+pF/UaukU9PwunPrdXXdblZWW12PWch5cceqlobZZke72ZNmxnpVM/036F 
dhQb/QrOQGi/a31RWSWB8 fpPTc8Nc5m7 6G5qZAx4 fSKBZuZj P3T7 kxOUfSKOOj 6I + 15H/Gls/YWJ 
vnb9tZMf8VkrOzjIbq/llwfq99a7cfGqYRlU14j HmrJcNwbUL7X+rXvrGVS/e2r/AAtXp+pkYd66 
j 62/Vx/lj 6dVhMyRiGq9t/qGvlZ2tsr2bPVo/wBL9Len+tHlar+sGJUxl5ws3FsFuLmMbudWQRu0 
3Vu2u2ss9ttf6xTj3/4FTRmAAPPX91qGBMpHoeHT96t7cX64fsTqXWcfpjuk29d6rRU532eq30K6 
q37X78jI9StrH+xnp/8AG/8ADY/qZvlc61ndG6X9ZsZjbKROpjLcTEvcLTj 2XC9vomxv60ypj 6ar 
vOX6Kz+c/nLbFv5flT6m7qQ6x07qwwOp20NpzrRj i2u0tDG+rXj 23fq+70mezlLv5uv/AIbl36R9 
TDgZPUvtOac/D6tR6WZVbXtse8+obbXZNNjPa/7Tlfo66a9nql/pP0CIlHhq7208equGXFe2+o7d 
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Hnin/VLpbfqbZ9Ysk25XWLsX7cMx9j94c9gtZS5u7 07GbP0d/qs/S/pP5v9D6NX604OI7/F90XPcy 
cplNWOx+50CuxjrLG+nu9P3Ppr9+3et+v6i9Ypwrul0fWCxvSrd+3Ffj sc6HGfTtv9Rr/Sf/ANqK 
8f7N6/6T+Z9SxW+qfUyzqHlWwvq+MOVOwzXOSadweK2vr/mPXZ6e7f8A6Z6PGLFyvlX/AIKDjJBq 
Nemv8Jp/Wap3WvrhgfVzLsczpX2Y5eRQxxZ67tlkVWlp99bfs7P/AAf/AAnpWUhxcCn6sfXnB6bO 
kuq6blamw3YRe5zGPrZZZ69bXud73+gz/wAH/wCC9Lc+sHlY/auVjdSw8t/Teq4UijLYwWDafpVX 
UuLPVZ7n7f0n+Es/Mseh9H+qt2LlV/Wur57uq9SLPSqtNbaa6mfu00MdZtf9P37v8Jb7PUuvfaOS 
HDv0rh/rdlxib2/SBv8AqvQpJJKNkUkkkkp//9HlVJfKqSSn6qSXyqkkp+qkl8qpJKfqpJfKqSSn 
6qSXyqkkp+qkl8qpJKfqpJfKqSSn6qSXyqkkp//ZADhCSU0EIQAAAAAAVQAAAAEBAAAADwBBAGQA 
bwBiAGUAIABQAGgAbwB0AG8AcwBoAG8AcAAAABMAQQBkAG8AYgBlACAAUABoAG8AdABvAHMAaABv 
AHAAIAA3AC4AMAAAAAEAOEJJTQ+gAAAAAAKgUERGRkEXTbwAAQAAAAAAOgAAADYAAAAAAAAAAAAB 
RmxhdGVEZWNvZGUApaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl 
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl 
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl 
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl 
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl 
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl 
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl 
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlpaWl 
paWlpaWlpaWlpaWlpaWlpaWlpaWlpaWlAAAAAQAAADYAAAA6AAAACAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAA/////wAAAAABVgA2AAAAAAAAAAAAAAA6AAAAAAAAAAAAAAAAADYAAAA6 
AAD/nAADTY8NUGljdHVyZSAzLnBkZhTgATF+bAExfky//+hwAAAAAAKYSeS//+fwv//o8AAAAABD 
MAAAgAAAAEMwAACAAADyOEJJTQQGAAAAAAAHAAgAAAABAQD/4RJIaHROcDovL25zLinFkb2JlLmNv 
bS94YXAvMS4wLwA8P3hwYWNrZXQgYmVnaW4 9J++7vycgaWQ9JlclTTBNcENlaGlIenJlU3pOVGN6 
a2M5ZCc/Pgo8P2Fkb2JlLXhhcClinaWx0ZXJzIGVzYz0iQlIiPz4KPHg6eGFwbWV0YSB4bWxuczp4 
PSdhZG9iZTpuczptZXRhLycgeDp4YXB0az0nWElQIHRvb2xraXQgMi4 4LjItMzMsIGZyYWlld29y 
ayAxLjUnPgoScmRmOlJERiB4bWxuczpyZGY9J2h0dHA6Ly93d3cudzMub3JnLzE5OTkvMDIvMjIt 
cmRinLXN5bnRheClucyMnIHhtbG5zOinlYPSdodHRwOi8vbnMuYWRvYmUuY29tL21YLzEuMC8nPgoK 
IDxyZGY 6RGVzY3JpcHRpb24gYWJvdXQ9J3VlaWQ6NDg0ZDdiZGYtZWI4MC0xMWQ4LTglZGItZDM3 
MzllNGY2MjAyJwogIHhtbG5zOnhhcElNPSdodHRwOi8vbnMuYWRvYmUuY29tL3hhcC8xLjAvbWOv 
Jz4KICA8eGFwTU06RG9jdWllbnRJRD5hZG9iZTpkb2NpZDpwaG90b3Nob3A6NDg0ZDdiZGEtZWI4 
MC0xMWQ4LTglZGItZDM3MzllNGY2MjAyPC94YXBNTTpEb2NlbWVudElEPgogPC9yZGY6RGVzY3Jp 
cHRpb24+Cgo8L3JkZjpSREY+CjwveDp4YXBtZXRhPgoglCAglCAglCAglCAglCAglCAglCAglCAg 
IC Ag ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
IC Ag ICAgICAgICAgICAglCAgCiAglCAglCAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
IC Ag IC Ag ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAgICAKICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAg ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAglAoglCAgICAg 
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAglCAgCiAglCAgICAgICAgICAgICAgICAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAglCAglCAglCAglCAglCAgICAgICAgICAg 
ICAgICAgICAgICAgICAgICAgICAgICAKICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAg ICAg ICAglAoglCAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAgICAgICAgICAgICAgI CAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgC iAg 
ICAgICAgICAgICAgICAgI CAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAKICAglCAglCAglCAglCAg 
ICAg ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAglCAglCAglCAglCAglCAgICAgICAgICAg 
ICAgICAgICAgICAgICAgICAgICAgICAgICAglAoglCAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAg ICAg ICAgICAgICAgC iAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAglCAglCAglCAgICAg 
IC AK I CAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 

" ' "ICAgiCAgiCAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAglAoglCAgICAgICAg 
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgCiAgICAgICAgICAgICAgICAgICAgICAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAgICAgICAgICAgICAgICAgICAKICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAg ICAg IAogICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgC iAgICAg 
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• ICAg I CAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg IC Ag ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAKICAgICAgICAgICAgICAgICAg 
I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAgI CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg 
I CAg I CAg ICAgICAgICAgICAgICAgICAgIAogICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAg I CAg ICAgCiAglCAglCAglCAglCAgI CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg 
I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg IC AK 
I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgIAogICAgICAgICAgICAg 
I CAg I CAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 

. I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg IC AgC i Ag IC Ag I CAg I CAg I CAg I CAg I CAg I CAg I CAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg ICAg ICAgICAgICAgICAKICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I AogI CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg 
I CAg ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgCiAglCAglCAg 
I CAg I CAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAgICAgICAgICAgICAgICAgICAgICAgICAgICAgIC AKICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAg ICAgICAgICAgICAgICAgIAogICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
IC Ag I CAgICAgCiAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAKICAg 
I CAg ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgIAogICAgICAgICAgICAgICAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAg ICAgICAgICAgICAgICAgICAgICAgC iAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAg I CAg I CAg IC AKI CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg I CAg 
ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I Aog I CAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgI CAgICAgICAgICAgC iAgICAgICAgICAg 
ICAglCAglCAglCAglCAglCAglCAglCAglCAglCAglCAglCAglCAglCAglCAglCAglCAglCAglCAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAKICAgICAgICAgICAgICAgICAg ICAgICAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAglCAglCAglCAglCAglCAglAoglCAglCAglCAglCAglCAglCAglCAglCAglCAglCAglCAglCAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgI CAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAgC iAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAKICAgICAg 
I CAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
I CAg I CAgICAgICAgICAgICAgICAgICAgICAglCAglCAglCAglAoglCAglCAgICAgICAgICAgICAg 
I CAg ICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAgICAg 
ICAg ICAgICAgICAgICAgICAgICAgICAgCiAgICAgICAgICAgICAgICAgICAgICAgICAg ICAg ICAg 
ICAgICAgICAgICAgICAgICAgICAgICAKPD94cGFja2V0IGVuZD0ndyc/Pv/uAA5BZG9iZQBkQAAA 
AAH/2wCEAAEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQEBAQECAgICAgIC 
AglCAgMDAwMDAwMDAwMBAQEBAQEBAQEBAQICAQICAwMDAwMDAwMDAwMDAwMDAwMDAwMDAwMDAwMD 
AwMDAwMDAwMDAwMDAwMDAwMDAwMDA//AABEIADoAyAMBEQACEQEDEQH/3QAEABn/xAGiAAAABgID 
AQAAAAAAAAAAAAAHCAYFBAkDCglBAAsBAAAGAwEBAQAAAAAAAAAAAAYFBAMHAggBCQAKCxAAAgED 

• BAEDAwIDAwMCBgllAQIDBBEFEgYhBxMiAAgxFEEylxUJUUIWYSQzFlJxgRhikSVDobHwJjRyChnB 
OTUn4VM2gvGSokRUcOVGNOcljKFVWVxqywtLi8mSDdJOEZaOzw9PjKThm83UqOTpISUpYWVpnaGlq 
dnd4eXqFhoeIiYqUlZaXn\JmapKWmp6ipqrSltre4ubrExcbHyMnKlNXW19j Z2uT15ufo6er09fb3 

... +En6EQACAQMCBAQDBQQEBAYGBWOBAgMRBCESBTEGACITQVEHMinEUcQhCgSORFVKhYhYzCbEkwdFD 
cvAX4YIOJZJTGGNE8aKyJj UZVDZFZCcKc4OTRnTC0uLyVWVlVj eEhaOzw9Pj 8ykalKS0xNTk9JW1 
tcXV5fQoRldmOHaGlqa2xtbm9md3h5ent8fX5/dIWGh4iJiouMjY6Pg5SVlpeYinZqbnJ2en5KjpK 
Wmp6ipqqusra6vr/2gAMAwEAAhEDEQA/AN/T37r3Xvfuvde9+691737r3Xvfuvde9+691737r3Xv 
fuvde9+691737r3Xvfuvde9+691737r3Xvfuvde9+691737r3Xvfuvde9+691737r3Xvfuvde9+6 
91737r3Xvfuvde9+691737r3X//Q39Pfuvde9+691737r3VY/wA//wCaV0x8AafEQbs2dvvtHcuR 

• npBX7c2BRwhduUleAaCp3DuPLfbbZxNTXhglPRzVSVk8ZEiRshDe4/5y9xdin5MMaXkMs0p+IRiug 
EVBdvhFfIElIzSnWQvsn93Lmz3se6fa90s9usEB0y3LH9Vl+IRRJWVwv4nVCintLA4 6FT4CfPPq3 
+YN05ke30s8LuLah2/u3JbK3Zs/dS0zZrbmeoaWhysFPUVu0abEV6ZDBZajrEelllRUqAjESI6qa 
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cnc37bzptR3XbUdIxIUKtxBH2YyKHHr69Bv3q9mOY/Y/mqDljinG7gufHtknhnhr4csbFkJCtRlKy 
I6EOoJKlA0kEnk9izqHuve/de697 917r3v3Xuve/de697 917r3v3Xuve/de697 917r3v3Xuve/de 
697917r3v3Xuve/de697 917r3v3Xuve/de697 917r3v3Xuve/de6/9Hf09+691737r3TDj 91bZy+ 
Yz03sVuDC5P07c+0/vDh8flKKtyeBavWV6FMlQ0081Ti5KlIXaFZljMqoxW4U2caKVESR4 2EbcCQ 
QDTjQ+dP10ylxBJJLDHMrSpTUAQSteGoDIr5V4 9EP+Z+z/gV8ieu+wukPkL2h0rt 6oyU9FV7geXs 
rZel9+YLcW3YlXC5SsjOcoMvLksGIlWKCsWSPQoRkK+n2AOa7fkvfLK/2jedzs4 5X+L9WNZVdcKS 
NQJKSAGBHITqevafdPenkTfdj 5v5H5c3eeKMMI6WtxNbSRS/2iKfDZAklalkINTqDA56X/wP+Kvx 
9+JnQuJ2d8cWfJbl3nXy9izbvnyEmUqt7Vm4qOiSi3DJVmaWmaBsBROdPB9uEhaCBGALMzMv5M5b 
2blnZYrTZGL2sp8QuTUuWAAb0HaFFFAGK8SSST3n9yed/cznS63TnwCPd7RBaiALoFusTNqjAoDX 
xGdmlVbUxFaAAMXbPyTyvUXzg+LnRNdinKHKbY+Ve3OlcLitsy0bDMbZ3blRtiTfy7mxlbTQxo2Cy 
uBpq2jyCVbyMKr7L7cIDPqkq02xbzY90vlSklo0ZLeTLI2ihHqDQinlWvllj9f7y238zbJtbSao7 
9ZAFp8DRIXLA+j DBBJzSnn0ez2Q9Cj rU4+a/8xT+Y/i/5gHZfxN+Lu/6elFJvXBbd662njuveoSp 
mK+Wv2Lgs9PjXzO/ttZOGXyWZPKHinlRhYKHOgKZc2Plvlp+XrXd91tyaoS7F5ABRiKORh8uoF51 
5v5xj 5svdh207ApIqxoI4iTVFalZFPmScnpB7s/mF/zsvhvU4jdnyg2TJnNkVOYpqKWXsDqjYVFt 
StlniWb+CR716aodvUeMytVSxyNTCWqeQyK58cqxvGH4eXeR96Dw7VPpnC17JHLD56ZCSR64/MV6 
S3HN3uVy60dxvdtqtiwH6kSBT/RlwhQCRwqfyNCOtmv4gfJ7aHzD+P2xO+tmOFXhKPddPXUuY23k 
Joqmu2xujB10+J3Bgp6qFI4 6yGlyFKz01QEiNTRyQzGOMyGNYw3na5tm3G42+dgzIRRhwZSKg/LH 
EeRqKnjlNXL292/MO02u626FVkBBU5Kspoyl8 6EY0Kgg0FadGY91fR117 37r3XvfuvdEh/mQ9rdg 
dlfCP5Adp9Wbim2nv7ae2MNUbd3FT0OLyU+LnyW8dt4WrngpMlQ5LGvM+NyU0atJC5j LhOKyKrA9 
5atLe+3zbrS7j127uaipFaKx8iDxA8+gzzj f3e2cs7tfWM3h3caDSlAaVdQcEEcCfLHEZ6LF/J07 
m7V74+Hua393Hv7c3Y28Z+7t9Yls/unJTZGtixtHgdlyUmMow9oaDG0stTK8dPAkcKPl7BQWYk05 
4srSw31LeytlihECiniigqS2fmfmc9EntruN/uvL013uN281wblxqYlNAqUA9AKnAxnph+CXcf8zT 
fPy9+Qu0vlflvX7Z6DwVLuSTZVfXbDoNr7exGapd0Yul2pi+ud50uIoqvsvD5XbctXNUlElTkNDR 
K5mp2tTyOb9ZcrwbPt0203IbcGK6gHLEj SdRda9hDUAAA+w8QlytuPOtlzBu9vvlmU2pQ2glAqgh 
gFEbgAyArUkktw4jgbinfYK6kbr3v3Xuk9u7auC33tPc+yN0UklftneW3sltXcVDT5DJYmetwW4cb 
U4 jLOkGVwlXj8vjJqnHlkiLUUk8FTCWDxSI4Vg5DLJbzRTxGkqMGBoDQglGDUHI4EEHz6ZuIIrqC 
e2nWsMiFWFSKqwIIqCCMHiCCPIg9UGfGfqXp/oTf/wDM270w+B3G+Y+Fu60wq3po5XsrtPc0P2nt 
3H9AZbN5XFS4XMbyyeM3NHVpXVQD5Snr6iMyAxOrRxFJB3S8vNwt+V7B5FOXyIJKJGCxMoANQoKS 
B8JA9fPqKtlsNv2q7513SOJ/E215DDWSVgqiAsRpLkNWp+IMfTgOisfEv5fd+P2r/Lh6y7MXdFPj 
PjrvG16W71rszuWtP999y/MPYXZTfGCTJiaGrOVg2zlrtuCalaQuJJZABMDP+wa7vs23/Scy3Vrp 
lXKeJGAo7Vt3Tx6cKanYl/wYyRbBzBupvuTrK91hLOQQzEse9rtJPpq8a6YlBHz8842u/cS9Txl7 
37r3Xvfuvde9+691/9Lf09+691Xl/MH+XGV+NOzesdj 9e09HXd6/JjsOk6f6ij yEkUeOwFXWxxPu 
fsDIid4oaml2RiqpJ4 4LkzVk0ClJEloRDy7tC7nPcz3BIsLaPxJKcSB8KD/TEUr5CvDoI83cwvsl 
tZWtoAdOvZRFDXgpNNUh9QgINPMkYIqOjIfH3onAdC7FpduUWPuLdmS0ZPf/YGWCTbl33ueXXJW 
5jM12hHeJZppBTU6hKeliOmONLtct3HcJNwuDKwCwjCIPhRfIAf4TxPn0c7PtUO02iwqxe4bMkh+ 
KRvMk/4BwA4DrTK/nMfGHAbu/mXR9f8Axr623hufee/6bbu5u5qPbtDuvdFJDvLfGUgr5Mxkq2Rs 
nTYCirMXVeWUa4KOnuQqoBYYW+6vLON/7gLabFYvJdtoecKGOXoS3nSoNTQ4+XXaX7qPuHe7V935 
t75 + 3+lt 9ps21hsWlaGImC3QqEVe0yMHFBhnbiSettPuT5E/G/8Aly/G/bDdl7sw+ltrdZbA29s/ 
ZeOoKxZ9z71g2pgqXA4XEbawQeozeUacOEULTLFKsRcNMwFz7 zM5Y5auriHb9m2uAmKGJI650qqK 
FqWPyFcmp+3rjVz9z3aj cd+5s5hvB9Ze3UlwwqNbyTSNI21RxqzUwKD5Dqv/AP14dWd4 fLD5FZj + 
aH8qduVeyI6/ZlfsP4idMZFPFL1919nqlJc3v7LUU5kr6DdW4 8fRrRxa2Ty01TUO0bIlKyDPmK7s 
dp25OVtqlD0cNcSD8bjgoPAqDn7QPnlGfKFjuW/bs/PG+wmImMpawn/Q42OXI4hmGM8QTimnq9f2 
A+pR60m/kh2 9szoT+epuzuLs0or6XZWwO4 9pZzcVRi6CTKZCHHrlRt21Z6XHwsstVIJalfSpva/u 
cNts5tw5DhsrYAzyQsBU0FfEPnljVvO4W21e6E+4 3ZItorhGagqaeEowPPo0X80L+b/8efIFSadx 
fGv4/wC3d+7qzfZWc2YMtuTcW2YsBjMLjts7swu7oIMHSyV9XnMpuHKZfB09IIxSxQrTyykSsxVG 
KuVuTtx2rc4 9z3CWNEiVqKrVJLKVzgAAAk8eIGOj znf3C2j fNlm2baYZZJZmSrMukAK4 ftFSxYlQ 
OAFCc+XVwf8AKA+OG+fj J8JNkbT7Lx9Xgt8b03DuPtDObYr4/DX7WXdP2FLhsJklWSOamyibewlJ 
PVwSAS0tVUSQP6oz7Bv0O5W+6b5PNasGgRVQM0DaalI+VSQD5gA+fUhe3uz3Wy8s20F6hW61dpWU 
8VlUAU+h0gEg5BJHllW53p/LZ/inCZze+/d8br/inbx7Fw2U3pu+bqzE7 j 7k7WwFJHtL+Nlk21aGs+ 
3qsHhtuZJMM9J95T42nroqeZmOyTWDuJrDmbl5ILeCHlfxHCL4hWOM91BqI41hWtCxFR5DoHbpyb 
zbLc3VlPzr4UbSP4QaaVRolHSDlQppSoUMAfM9RP5S3zc+TmN+Wu9vgl8qOxKrtiqp6DdMey93ZX 

• . - cM09srSbq2LSplaqHH7.9Blr937R3Xs61qa+C.orJ55VaCJk0eeZfe+btj2ttog3/arYQgldSgaQVb 
GU4KytQEADifQdV5B5m3tN/ueVt9vDcMA2hy2shkFTR'+LoyAsCSTgep6XP8ANa/mEfIGDv7av8v/ 
AOF9XkcL2vuOo2tjt77wwElPButc9veCkyG29kbYysxKbUhhv)dfT5LKZYGKeKGojCS08cVQ0rHKX 
Lu3Hb5eYd7Aa0XUVU/DRcMzD8WQWeFRwJIop575t3YbtByny2xW/cqHdfilPQqin8PaQzNggEUI 
ANSL/LP+Xh/Md6B+KfZXa3aHzOr+y9nth8Q/dPVlV2j 2xuShyGMrtz4mGiam07oZsNuuvx2fq6aZ 
pJ4KCWIeVoZH5WU92jmPlrcN2tbS12URTaj 4T6IlIIUl+HKgivAnyqPQMb/yj zjtOxXt/fcxina30 
jxoj LKwILClNeGIYg5CkZoT5nE/lW9b9ydufyiOlevfj 92X/AKH+3dwd9Zf+6XYv8SzOI/u7/Ccv 
0/m89/uR2/SlinXp/4vtnGltD+zG2v7rSlkZiCbmu5srPnC0uNxtfGsltxqSgNaiQDBoMMQfy6EPI 
tnu04e39/abTe/T7g90dElSNNDEzZUE5UFcDz9Og+/kt/Iv5RdhfOfu/p/vTvvsTtj DbB6X7KRcX 
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ujdinZz2AXd01u40rNrj P4 6kyj 3jnFJWlkcMjIsghqXUgaiPannbbdqtthsbyw2+OF5JOyqgHSOcj 
UNPsH5jpJ7b7xvl32Pue37pus08cVtJhinLLqWWJdQB+RND6HoSP5k/z3+TvYPy029/Lx+DO4 Z9rb 
vrK3F7c3zvXBSpj9yVe7cxjP4 9XYTG7peKeXaW2tkbYZa3K5CgCZBJY541kRaZ4 5kvLPL+12+0Sc 
x7 9HrhALKpyoUGgJX8TM2FBxwxinoWc581b3d7/Dyj yxMUuCQruuGLkaiob8CouWZe6tRXBBAL5C/ 
Ef8Ainf8A8vXrSp+U20PnXvntak2VWYSv7H21NuXf2Xo6SlrslFj OytZtffeW3PtrfeCosnkUjqWq 
6aCeCGoaYRBBKyG03bxytzFdDapthjiLghGOoDgVoGQKyEgYoSCRSvDoq3fl/nflKyO+W/NEs6xk 
GRdUhABNKlXLK6gnNQCAa040vs/12/LyH5sfF3ZvctXQ0WJ31TluR2T2Xh8aJBjMdv3baUb5J8Yk 
OsOOONzeLyNHk6eF3kenhrlhZ5GjLtH/ADHs52PdZrIMTAQGQniUatK/MEFT6kV61TlDmAcy7Hb7 
iyhbkEpIBwDrStPkQQwHkGpU0r0Z6fqHqapo9/Y6p6v67qMf2t09V2jQz7J21LR9klMlImPkqN/U 
smMaDeM81BGsDPkVqWMKhCdIA91YvLsNbsLqTVD8BlNVPPsz25zinR2dvsGW7Q2MJScllGhaSGlP 
IBTvxjurj rBJ0v07NVLWzdT9aSli5/Ze61q5NibWeqXdHWlFBj eu9yLUNijKM/sHHUOdPhay/wBx 
ioIlSmeJVAGxe3oGkXcunSy/G3wuauvHg5yw4MeNetHbduLajYQ6taNXQtdUYpG3D4owKIeKjC06 
Ev216W9e9+691737r3Xvfuvdf//T39Pfuvda/P8APR+Knyc7Th+NPye+LdLXbj3r8V9wbpztdtLH 
CCryOlLnJtsVlLnMFhpllbNlVPLgHpamlgimqpYalWj UeNmEhch7rtlq257XupCwXaqAxwMaqgny 
4IBOKj PHqJfdHYd6vl2be9j Uvc2LsxQZOdJBVfM9tCACSCKcOi29cf8ACgP5EYfG4TZXcn8uD5C5 
nt2SmtJQbD2Tu3BjNxUlPIOlfj 9s7mxtduGYtHSyTSugMShXYAKpsZXPt9t0j PNY8x24tKSWZTSv 
kWUgfLoms/drdoUjttOSQuzf041jLUAcQrAt5Eny6CzZ382v5o/zAe4dwdW/Ar4ydT9Yb3zGHlqc 
92hvh8QeydqbfpZmpI8xNnqnL02AykuJgXSKWWnmZ3XSifj 2E7WP2nsd4+mm5ntr/fApLLbaJQQm 
CHkj DFfkC4xlKG7WX3kbrlKPcpOQNz2bkwyhIn3BZrajSdwMUFwUV6glYpGRXjlZF8V/5PkmP7Fp 
Pkj 8/e28r8vPkGlYMti6TcOmHq7ZVY9OqxSYXaFLTY/HS5GmEskUokSail0q6x6vV7Mtl5xDWx2z 
l+zFnt9KGnxt9rZNP5/PoJbD7eFLwblzXftuG7VqA39khp5LgVHA8V+XV41PT09JTwUlJBDS0tLD 
FTOlNTxJDT09PCixwwQQxqscUMUahWQFVQABb2BiSSSTUnqTwAoCqAFAwOsvvXW+tLvubYOzeOv 
5+uW6+7C29jt2bL3T3ZtHG7h251o31x2WoDlLgJzSlkaPG7wmWFWIDDlfc2WVxNa+36XFvIUnSBi 
COIPiHrHDcrS2vvdaSOu4RJbSXKBlPAjwlwehB/md/EbMfy2/kj 0/wDN34m7dots9ZruXD0dv0tJ 
JW7e2B2NiaWSKfBVdLOZJYtndl7dinCASF4 6kVsayQ66Qe03K+8JzNtl5se7yFrrSc8C6Hz/ANMh 
p+WnjnpXzty/Jybv038zbDCEstY7QKrHIB8JH8Eil/PUKiq9Xrb8+f8Ag8 9/LX3184ekoY6rIUvW 
dVXYj C500Ktl2f2PUZCj 21PiNxOeuOOrGzd05ISzpdUraSASRkxzIxAdvy9JHzNBsVSaKZaEjGpK 
Fqqf6SjHoT6jqULrmyKXky65m2wVcQEgHOiSoSjDz0ManlAqMEdUX/y4P5dO3/5m21uwPld8v08u 
2N7 5uXsHL7GpMRhtyOAzslTicRhc3UV+4 8/n8XuOaj xQ/vQEx2IoKehhpY4VZXMLiADzmXmSTleW 
32nZ7CGNPDDVKitunSRRQCue3LEmt fXPUYcncnw86wXe/cwbncSy+MUADDVgKlWZglB3dqKFApxoad 
BF8E0u0uen/5602er0pclkdwdedf9h/ILae3Mrlq+lyuRmiwvQ/alFkKeqyVFj 8XSVz4/LRVFOJY 
4WliBu/62Wb/c3N5yHLd3iBbmSOFinAFBmWMjBJpUUPHov5Ws7Pb/c+GxsJC9pDNOikkE9sEoNSA 
AaGorTy8+PQjbn3dhegP+FCNVvbuappcJtaTtWeQZzcEyQ4eixnZ3R9RtjZGenyWRQUlNisNkdzO 
RkqCwhoj SuC6eEsqWKF9w9uxBZAtL4 PAcSUllMKDNSFOPOvz6WT3EW0 + 7TXO5MFg8f4m4ASQ6Uap 
xQFhngtDnHV9f83mspF/lv8Ayalaqpliq9q7TjpZDPEI6mSfsTZrQJTuW0zPMougUksPp7AHJ6n+ 
sulihqHb/j jdSp7gMv8AU7ejqFDGlPn+onRYP+E+f/ZBuU/8T12F/wC8/sT2ae4f/JfX/nnT/C3R 
J7S/8qs//PVJ/wAdTqt7+SZ/290+XX/iMe/P/giuqfYm54/5VTZ/+asX/VmToG+2n/K88wf80J/+ 
OiLpv69yFJOX/wAKF9zTdovFh6Xdva3Y8eDzGYkip6aD/TDlrmZ+vp6aqqS8bJlpNxUeLjKOul6k 
xmxVo/drhTf+3UQte4pClQP+FuNf7KFvy/Pqto67X7uTm+7Vknk0k8Ploz4dD89QX8 6fLq+X+bB2 
Ns/rj 4A/I+bd2SoKN95bDr+vdrONXMilOb3ZvEpisRQYum8cslZWOnkkrXWNCYqaklmYpHG8igHl 
K2mueYdtEKk6JA7H0Vckn0H19pA8+pT58vLez5U3g3DgGSIxqDxZ3wAB5kfF8gCcAV6JF/wne2fn 
8D8NewNzZWGWmxO+e99x5HbCSatFbjsJtLZm3a/LU41FDDNm8fU0hIAbyULX4C+zz3Gmjk3q3iQl 
e03Ab5EsxA/YQfz6DPtFbyxcuXc0gpHLdMV+YVEUn/egR/ter8fcf9Srl737r3Xvfuvde9+69173 
7r3Xvfuvdf/U39Pfuvde9+690C/emEpk6n7Z3BhsLSNvOg6r7CO3svQ4qinn3FTZEbQzS0SYqqSnk 
rxUtPJpjSM3ZmtY3sS7 fJrldi31beRxJ9LKVCklleGlKAedaU+fR/wAnW9hJzlyol9DEbf8AeVsH 
LgU0GZA+ongumurNKVrlo7/ygvm30Z8G4vkx2Nu2gzm9e/t3Y/F7K616uwOBylfld3yHIGuSliyl 
LSlNFjXlzr+OVHOS6Lin4X3iF7XclbVylJzDeXgeTdpjpj jCMdRlcddKAk4pWp671/ej 9pecveH/W 
+ 5f2yeG05ItHee8u5JUWOAadNfDJBYCMVBFVr8+tuj ZfaXz73flX8St5zdF9Zbc3Zvuvav8Ak9tL 
MZyemq0v9oVdMs2FrdnRz7minGarIpFlnoakllTRlvDKiyo/vJWz3PnS6271u70yQJP0SbpClDEh 
p4 ZUF61K5ZDVlPaQCDlzA3blz2U2vinT3M210ctwn2yyTTtMyRhhczqaSL0RER4akFVkTQj OlqSpH 
Vg7EgEgEkAkAfUkD6D/E+xzlB3Xfv3Xuqdcp/KZ/iX8xOL58/wCn7w+PfuI3v/oo/wBFfkv/AArZ 
9FtT+Gf36/0jx28/2f3Hn/g3plaPGbayM05u08uHl/8Ad/8AoZXxPE9WLV06PnSinrqO35C183jmv 
97U/VD+F4XogWmvxPlWuj 5U6sx716W2L8ieo9+9Ldk43+J7N7BwFThMpGinhauilLRlWLzeLlkSRK 
fM7fylPBXUcpVhHVU8bEEAghewvZ9tvLe+tmpNGlR8/UH5EVB+R6Gu6bba7vt91tt6mq2mQqfUeY 
YfNTRgfIgdVj/C/+UxV/Fj aHd/Tu+PkJB3x8eu+9sleH311LkupanZBps3PTLj191YPdFN2tuaXE 
5 JsKzU9QYaNJpnho51itiiko4 rine+bhusl jewbd9PuNulVkEmrHHSV8NaiuRU0F,WFDqPQJ5b5CbYr 
fc9uut3FltFOhDxGIpRuGpWErUOnBoKmimoKjonlP/IA3xsfdObh6U+eHY3WvWe5Kg/xTBOelszT 
binkxWmSNcXmK/a3ZGlcFuyXwuUFRLRUaBZD/AJOQpDnJ9woJ4kN9sEct0owSw019QGRiv2VP29B4 
elFlazyjbOaZobJzlQpDU9CVkVX+OgfZ6izl3/Ip230X8keh+9OifkRufam06srtu5XdeF3JtGg3 
Pnt05PEwinm3HJic3F18TjMPQ7 9x88 9LPTyOFQuOSd3iM4KxKjuefJb/bNwsL/bkdpQQpVioUHhUU 
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JJQOINRWmacejCz9r4dr3nat02vd3j SAqWVkDMxGGolQAHFQQVOmtRXhOb/+YL/K36b+fMeD3Jls 
9keru39sY5sLiOzMFiKXPCvwHlqamnwG7dtlNdiF3DjMfXVck9KY62iqad5ZFWbxyMhJuXear31/ 
xlkjEtmxqUJpQ+qtQOJGDgg4x0IObeR9u5rEU0kpg3BBpEigNVcnS6kjUASSMgipzQ06rHxv/Cd3 
c2X2xPtnsL5vboymNxEBTYOExvXWQrNsbardaD+Iz4TOdmSwSQNSvNF9pRfYuC4 f7kjVGwpb3GiS 
US22xIGPxkuAzD0qE+zJr9nn0Ck9oppIDBd8zOyKP01EZKqfXS0npUUGn/TeXVx38vn4Yf7I10NV 
dI/6Sf8ASn9zv3c09/7zf3P/ALj 6P4 9j 8FQfwz+C/wB6d36vtP4Jr8/3Y8nlt4103YF8xbl + /twF 
99N4VIwunVq4EmtdK+vCnUicpcuflW2pts+s8esrPq0aPiCilNT8NPGvnw6Lf8Jf5Vv+ydfKft35 
L/6dv9Iv+lTbG/tuf3K/0Yf3R/gP9+Oxdqb/APvP7x/6Q9z/AMU/hf8Adj 7Tx/YU/n8/llR6PG5n 
vnNf 752qz2z6Dw/CdGla9VdKMlNOhaVlV4mlKfPom5a5F/q7vm4bl + 9PG8dJF0eFo065Fkrq8Rq0 
00+EVrXFKdCJ8/v5XvSvz0iwm4 85mcrlh3BtagOJwPaG2sdR5Wapwoiiimqqf A7uwFVPj 13Lh8fWVM 
s9lI6yhq6aWR9FQI5JI3Tcvc033L5eONBLZualGNM+qnOkkYOCD6VoelnNfJG281CKaWRoNwjFF1 
UAlHHS6inmoAkkZUgnBoSDXFhv5AW7N4 712/N8k/nB2H2zsba00EW02xS4DNrl5cUr2nx2Mz+8d/7 
uotnwywQRoRT4+rurEAoUUsJX9wYYYpBtinxRwzvxaopXlIVFLfmR0Do/ai4uJoTvPM01xapwUKla 
egZSHCfkp62F+t+uNk9RbE2rlnlvt2g2nsbZWHpsFtrb+MRlpcdjqUHSuuV5aiqqqiZ3mqKiZ5J6 
meR5ZXeR2Yxlc3M95cS3VzIXndqsT5n/AFcAMAYGOpcs7O22+lgsrOER2sShVUcAB/hPmScklJz0 
tvbHSnr3v3Xuve/de697 917r3v3Xuve/de6//9Xf09+691737r3XTKrqyOqujqVdGAZWVhZlZTcM 
rA2IP19+IBBBG0tglSCDQjou03PiB8Ydo74ruyNudHdeYve2Rq6uuqs9DgYJJ2rK6VpqqohpqgzU 
NJLJKxYGGJNB/Tb2H40VeXLW9k3CDZ4VvGJJalcnJNDUD8hjy6Ht/wC6fuJumzw7Bf8AOF9JtEaq 
qxmQgaVFACRRmAH8TGvnXox/sQdAHr3v3Xuve/de697 917r3v3Xuve/de697 917r3v3Xuve/de69 
7 917r3v3Xuve/de697 917r3v3Xuve/de697 917r3v3Xuve/de697 917r3v3Xuve/de6//9bf09+6 
91737r3Xvfuvde9+691737r3Xvfuvde9+691737r3Xvfuvde9+691737r3Xvfuvde9+691737r3X 
vfuvde9+691737r3Xvfuvde9+691737r3Xvfuvde9+691737r3Xvfuvde9+691//2QAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAH s AAAB E AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACNDJ6nn5us4RjIlAqgBLqQsC 
AAAACAAAAAOAAABfAFQAbwBjADgAMQA2ADMANAAzADUAMgAAAHsAAABEAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACN D J 6nn 5 u s 4 R 
jllAqgBLqQsCAAAACAAAAAOAAABfAFQAbwBjADgAMQA2ADMANAAzADUAMwAAAHsAAABEAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
CNDJ6nn5us4RjIIAqgBLqQsCAAAACAAAAAOAAABfAFQAbwBjADgAMQA2ADMANAAzADUANAAAAHsA 
AABEAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAACNDJ6nn5us4RjIIAqgBLqQsCAAAACAAAAAOAAABfAFQAbwBjADgANQA2ADMANAAz 
ADUANQAAAHsAAABEAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAACNDJ6nn5us4RjIlAqgBLqQsCAAAACAAAAAOAAABfAFQAbwBjADgA 
MQA2ADMANAAzADUANgAAAM4AFiQBFyQBSWYBAAAAAZYAACF2AAJoATXWBQABAzsENdYFAQIDQQoj 
dgABOwQjdgECQQo6VgsAApZsAAQOAQnWBAEFAQUKdCUAvwASIhQAAAAA////AAEAAAAAAP///wAB 
AB PWMAAAAAAG AQAAAAAAAA YB AAAAAAAAB gEAAAAAAAAGAQAAAAAAAAY B AAAAAAAABg E AABT 2 A3 wO 
F/YAAAAllgUAAQM7BDXWBQECA0EKNNYGAAEFAAAAcNYUAAAAAP///wABAAAAAAD///8AAQCWABYk 
ARckAUlmAQAAAAGWAAAhdgACaAEl1gUAAQM7BDXWBQECAOEKI3YAATsEI3YBAkEKOlYLAAKWbAAK 
dCUAvwAT1j AAAAAABgEAAAAAAAAGAQAAAAAAAAYBAAAAAAAABgEAAAAAAAAGAQAAAAAAAAYBAAAU 
9gN8Dhf2AAAANdYFAAEDOwQllgUBAgNBCjTWBgABBQAAAJYAFiQBFyQBSWYBAAAAAZYAACF2AAJo 
ATXWBQABAzsENdYFAQIDQQojdgABOwQjdgECQQo6VgsAApZsAApOJQC/ABPWMAAAAAAGAQAAAAAA 
AAY BAAAAAAAAB g EAAAAAAAAGAQAAAAAAAAY BAAAAAAAAB g EAAB T2A3wOF/Y AAAA11gUAAQM7 BDXW 
BQECAOEKNNYGAAEFAAAAnAAWJAEXJAFJZgEAAAABlgAAIXYAAmgBNdYFAAEDOwQllgUBAgNBCiN2 
AAE7BCN2AQJBCjpWCwAClmwAAzQBCnQlAL8AE9YwAAAAAAYBAAAAAAAABgEAAAAAAAAGAQAAAAAA 

: AAYBAAAAAAAABgEAAAAAAAAGAQAAFPYDfA4X9gAAADXWBQABAzsENdYFAQIDQQo01gYAAQUAAABin 
NAGcABYkARckAUlmAQAAAAGWAAAhdgACaAEllgUAAQM7BDXWBQECA0EKI3YAATsEI3YBAkEKOlYL 
AAKWbAADNAEKdCUAvwAT1j AAAAAABgEAAAAAAAAGAQAAAAAAAAYBAAAAAAAABgEAAAAAAAAGAQAA 
AAAAAAYBAAAU9gN8Dhf2AAAANdYFAAEDOwQllgUBAgNBCjTWBgABBQAAAGYOAZgAFiQBFyQBSWYB 
AAAAAZYAACF2AAFoATXWBQABA3w0I3YAAXw001YLAAKWbAADNAEHlGgDCnQlAL8AE9YwAAAAAAYB 
AAAAAAAAB g EAAAAAAAAGAQAAAAAAAAY BAAAAAAAAB g EAAAAAAAAGAQAA FPYDfA4X9 gAAADXWBQAB 

. A3wOL9YLAAEEAAAAAAYBAAA0IgYAAQUAAABmNAGcABYkARckAUlmAQAAAAGWAAAhdgACaAElIgUA 
AQM7BDXWBQECAOEKI3YAATsEI3YBAkEKOlYLAAKWbAADNAEKdCUAvwAT1jAAAAAABgEAAAAAAAAG 
AQAAAAAAAAY BAAAAAAAAB g EAAAAAAAAGAQAAAAAAAAY BAAAU 9gN8Dhf2 AAAAN dY FAAE DOwQllgUB 
AgNBCjTWBgABBQAAAGY0AaAAFiQBFyQBSWYBAAAAAZYAACF2AAJoATXWBQABAzsENdYFAQIDQQoj 
dgABOwQj dgECQQo 6Vg sAAp Z sAAMOAQe UUAAKdCUAvwAT1j AAAAAABgEAAAAAAAAGAQAAAAAAAAYB 
AAAAAAAABgEAAAAAAAAGAQAAAAAAAAYBAAAU9gN8Dhf2AAAANdYFAAEDOwQlIgUBAgNBCj TWBgAB 
BQAAAGYOAQAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAflAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAfiAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAPAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAZ^AAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA?^AAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAU AC 8 AE g AB A J w AD w AD AAAAAAAAAAAAO AAAQ P H / Ag A 4 AAw AAAAA 
AAAAAAAGAE4AbwByAG0AYQBsAAAAAgAAABAAX0gBBGlICQRzSAkEdEgJBJ4AAUABAPIAngAMAAAA 
Ai j 4AAAACQBIAGUAYQBkAGkAbgBnACAAMQAAAEYAAQAFJAEGJAEHJAEKJgALRgYAEmTwAAAAFKTw 
ABmEAQAahJAkGyYgIyQCJmQIAQEDLoS7AC+EuwBAJgBQxggAAAAACAEDACsANQiB0QiBQIj 2/0lq 
AkNKHABFSAgAS0gUAE9KAgBRSgIAYUocAHBoAAD/AABqAAJAAQCyAWoADAAAAAIo+AAAAAkASABl 
AGEAZABpAG4AZwAgADIAAAAiAAIAAyQDBSQBBiQBCiYBC0YGABJk8AAAABSk8ABAJgFhJAMbADUI 
gUCI8f9DShgAS0gcAE9KAgBRSgIAYUoYAAByAANAAQCyAXIADAAAAAIo+AAAAAkASABlAGEAZABp 
AG4AZwAgADMAAAAqAAMAAyQDBSQBBiQBCiYCCOYGAA+EOAQSZPAAAAAUpPAAQCYCXoQ4BGEkAxsA 
NgiBQIj 2/0NKGABLSBwAT0oCAFFKAgBhShgAAGIABEABAPIAYgAMAAAAoxDrAAAACQBIAGUAYQBk 
AGkAbgBnACAANAAAACIABAAD JAMFJAEG JAEKJgMLRgYAEinTwAAAAFKTwAEAinA2EkAxQAQI j 8 / ONK 
GABLSBwAT0oCAFFKAgBUAAVAAQDyAFQADAAAAKMQ6wAAAAkASABlAGEAZABpAG4AZwAgADUAAAAY 
AAUABSQBBiQBCiYECOYGABJkSAAAAEAmBBAAQIjS/OtlHABPSglAUUoCAFwABkABAPIAXAAMAAAA 
0xDrAAAACQBIAGUAYQBkAGkAbgBnACAANgAAABwABgAFJAEGJAEKJgULRgYAEmTcAAAAE6SMAEAm 
BRMANgiBQIj 8/011HAB PS gIAUUoCAABYAAdAAQDyAFgADAAAAKMQ 6wAAAAkASAB1AGEAZABpAG 4A 
ZwAgADcAAAAcAAcABSQBBiQBCiYGCOYGABJk3AAAABOkjABAJgYQAECI/P9LSBwAT0oCAFFKAgBg 
AAhAAQDyAGAADAAAAKMQ6wAAAAkASABlAGEAZABpAG4AZwAgADgAAAAcAAgABSQBBiQBCiYHC0YG 
ABJk3AAAABOk-j ABAJgcXADYIgUCI /P9DShIAS0gcAE9KAgBRSgIAAFwACUABAPIAXAAMAAAAoxDr 
AAAACQBIAGUAYQBkAGkAbgBnACAAOQAAABwACQAFJAEGJAEKJggLRgYAEmTcAAAAE6SMAEAinCBQA 
QIj8/0NKEgBLSBwAT0oCAFFKAgBEAEFA8v+hAEQADAEAAAAAAAAAABYARABlAGYAYQBlAGwAdAAg 
AFAAY QByAGEAZwByAGEAcABoACAARgBvAG 4 AdAAAAAAAVgBpQPP/s wBWAAwBAAAAAAAAAAAMAFQA 
YQBiAGwAZQAgAE4AbwByAG0AYQBsAAAAIAA6VgsAF/YDAAA01gYAAQUDAAA01gYAAQoDbABh9gMA 
AAIACwAAACgAawDO/8EAKAAAAQAAAAAAAAAABwBOAG8AIABMAGkAcwBOAAAAAgAMAAAAAAAuAEJA 
AQDyAC4ADAAAAAAAAAAAAAkAQgBvAGQAeQAgAFQAZQB4AHQAAAACAA8AAAAwAFVAogABATAADAAA 
AAAAAAAAAAkASAB 5AHAAZQByAGwAaQBuAG sAAAAGAD4 qAUIqAj QAH 0ABABIBNAAMAAAAAAAAAAAA 
BgBIAGUAYQBkAGUAcgAAAAOAEQANxggAAuAQwCEBAgAAADQAIEABACIBNAAMAAAAAAAAAAAABgBG 
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AG8AbwB0AGUAcgAAAA0AEgANxggAAuAQwCEBAgAAAGAA/k/xADIBYAAMAAAAAAAAAAAADgBCAG8A 
ZAB5ACAAVABlAHgAdAAgAEsAZQBlAHAAAAAdABMAAyQDBiQBD4Q4BBJk8AAAABSk8ABehDgEYSQD 
AAwAQIj 7/09KAgBRSgIAUAAvQPEAQgFQAAwAAAAAAAAAAAAEAEwAaQBzAHQAAAAiABQAAyQDD4Sg 
BRGEmP4SZPAAAAAUpPAAXoSgBWCEmP5hJAMMAECI+/9PSgIAUUoCAEYA/k8BAGIBRgAMAAAAAAAA 
AAAABwBQAGkAYwBOAHUAcgBlAAAADQAVAAYkAQ+EOARehDgEABAAQIj 7/ONKGABPSgIAUUoCAFAA 
IgBRAflAUAAMAQAAAAAAAAAABwBDAGEAcABOAGkAbwBuAAAAFwAWAAomAAtGBwASZNwAAAATpDwA 
FKTwAAAQAECIAABDShIATOoFAFFKBQBOAP5PAQByAU4ADAAAAAAAAAAAAAgAVABPAEMAIABCAGEA 
CwBlAAAAFAAXABJk8AAAABSkSAANxgUAAVAZChAAQIj7/ONKGABPSglAUUoCAHYAUEABAIIBdgAM 
AAAAAAAAAAAACwBCAG8AZAB5ACAAVABlAHgAdAAgADIAAAA4ABgAAyQDDcYpAAlpAW4E3AhKDbgR 
JhaUGgIfcCPeJOwsujAoNQAAAAAAAAAAAAAAAAATpAEAYSQDDgBDShgAaAgAdEgJBHUIAEIAUUAB 
AJIBQgAMAAAAAAAAAAAACwBCAG8AZAB5ACAAVABlAHgAdAAgADMAAAAIABkAAyQDYSQDCgBoCAB0 

' SAkEdQgAhgD+TwEAogGGAAwAAAAAAAAAAAAPAEIAbABvAGMAawAgAFEAdQBvAHQAYQBOAGkAbwBu 
AAAAPgAaAAMkAw6E8AAPhFgFEmTcAAAAFKTwACRkDAEIDCVkBgEIDCZkBgEIDCdkBgEIDClEAAhd 
hPAAXoRYBWEkAxAAQIj 7/0NKGABPSgUAUUoFAFAAQ0ABALIBUAAMAAAANkhFAAAAEABCAG8AZAB5 
ACAAVABlAHgAdAAgAEkAbgBkAGUAbgBOAAAACgAbAA+EOAJehNACDABDShgATOoCAFFKAgBIABNA 
AQACAEgADQEAAAIo+AAAAAUAVABPAEMAIAAxAAAAFQAcAA3GCAACWAK2IQAKE6R4ABSkeAAADgAl 
CIE7CIFPSgIAUUoCAD4AFEABAAIAPgANAQAAAij4AAAABQBUAE8AQwAgADIAAAAKAB0AD4TIAF6E 
yAAPADoIgUNKGABPSgIAUUoCAAA6ABVAAQACADoADQEAAAIo+AAAAAUAVABPAEMAIAAzAAAACgAe 
AA+EkAFehJABCwA2CIFPSgIAUUoCAAAyABZAAQACADIADQEAAAAAAAAAAAUAVABPAEMAIAA0AAAA 
CgAf AA+EWAJehFgCBABDShlAMgAXQAEAAgAyAAOBAAAAAAAAAAAFAFQATwBDACAANQAAAAoAIAAP 
hCADXoQgAwQAQ0oSADIAGEABAAIAMgANAQAAAAAAAAAABQBUAE8AQwAgADYAAAAKACEAD4 ToAl6E 
6AMEAENKEgAyABlAAQACADIADQEAAAAAAAAAAAUAVABPAEMAIAA3AAAACgAiAA+EsARehLAEBABD 
ShIAMgAaQAEAAgAyAAOBAAAAAAAAAAAFAFQATwBDACAAOAAAAAoAIwAPhHgFXoR4BQQAQOoSADIA 
G0ABAAIAMgANAQAAAAAAAAAABQBUAE8AQwAgADkAAAAKACQAD4RAB16EQAYEAENKEgA4AFpAAQBS 
AjgADAAAAAAAAAAAAAoAUABsAGEAaQBuACAAVABlAHgAdAAAAAIAJQAIAE9KBgBRSgYALgApQKIA 
YQIuAAwAAAC4brkAAAALAFAAYQBnAGUAIABOAHUAbQBiAGUAcgAAAAAARgD+TOEBcgJGAAwAAAAA 
AAAAAAANAE4AdQBtAGIAZQByAGUAZAAgAEwAaQBzAHQAAAAJACcACiYAC0YgAAAIAE9KAABRSgAA 
ZgD+TyEAsgFmAAwAAADRTVwAAAAdAFMAdABSAGwAZQAgAEgAZQBhAGQAaQBuAGcAIAAyACAAKwAg 
AEEAcgBpAGEAbAAgADEAMgAgAHAAdAAAAAIAKAAPADUIgUNKGABPSglAUUoCAABSAPSPMQCSAlIA 
DAAAAKMQ 6wAAABcAUwB 0AH kAbAB1ACAASAB1AGEAZABpAG4 AZwAgADMAIAArACAAMQAyACAAcAB 0 
AAAAAgApAAcANgiBQ0oYAABUAElA8QCiAlQADAAAADZIRQAAABYAQgBvAGQAeQAgAFQAZQB4AHQA 
IABGAGkAcgBzAHQAIABJAG4AZABlAG4AdAAAAA4AKgARhNIAFKR4AGCE0gAAAFIAUkABALICUgAM 
AAAANkhFAAAAEgBCAG8AZAB5ACAAVABlAHgAdAAgAEkAbgBkAGUAbgB0ACAAMgAAABQAKwAPhGgB 
EmTgAQEAFKR4AF6EaAEAAG4A/k8RAMICbgAMAAAApl8LAAAAHQBTAHQAeQBsAGUAIABIAGUAYQBk 
AGkAbgBnACAAMQAgACsAIABBAHIAaQBhAGwAIAAxADIAIABwAHQAAAAKACwAD4SY/16EmP4PAENK 
GABPSgIAUUoCAFwIgQB+AP5PEQCCAn4ADAAAAFIdSAAAAB4AUwB0AHkAbABlACAASABlAGEAZABp 
AG4AZwAgADEAIAArACAAQQByAGkAYQBsACAAMQAyACAAcAB0ADEAAAAYAC0AGYQAABqEAAAbJgAj 
JAAuhAAAL4QAAA8AQOoYAE9KAgBRSgIAXAiBAEgAmQABAOICSAAMAQAAwEvXAAAADABCAGEAbABs 
AG8AbwBuACAAVABlAHgAdAAAAAIALgAUAENKEABPSgcAUUoHAF5KBwBhShAAAAAAAAEAAAACAAAA 
AwAAAAQ AAAA FAAAAB g AAAAc AAAAIAAAAC Q AAAAo AAAAL AAAAD AAAAA 0 AAAAO AAAA D wAAAB AAAAAR 
AAAAEgAAABMAAAAUAAAAFQAAABYAAAAXAAAAGAAAABkAAAAaAAAAGwAAABwAAAAdAAAAHgAAABSA 
AAAgAAAAIQAAACIAAAAj AAAAJAAAACUAAAAmAAAAJwAAACgAAAApAAAAKgAAACsAAAAsAAAALQAA 
A JEIAAD /// / / AAAAAAEA/ / / / / wAAAAAAAAAAAAAAAAEAAAABAP / / / / 8 AAAAAAAAAAAE AAAAC AAAA 
AQD / / / / / AAAAAAAAAAACAAAAAwAAAAEA/ III / wAAAAAAAAAAAwAAAAQ AAAAB AP / / / / 8 AAAAAAAAA 
AAQAAAAFAAAAAQD/////AAAAAAAAAAAFAAAABgAAAAEA/III/wAAAAAAAAAABgAAAAcAAAABAP// 
/ / 8 AAAAAAAAAAAcAAAAI AAAAAQD/ III / AAAAAAAAAAAIAAAACQAAAAEA/ III / wAAAAAAAAAACQAA 
AAoAAAABAP////8AAAAAAAAAAA0AAAALAAAAAQD/////AAAAAAAAAAALAAAADAAAAAEA/////wAA 
AAAAAAAADAAAAAOAAAABAP/ / / / 8 AAAAAAAAAAAO AAAAO AAAAAQD / / / / / AAAAAAAAAAAOAAAADwAA 

.. AAEA/ / / / / wAAAAAAAAAADwAAABAAAAABAP/ / / / 8 AAAAAAAAAAB AAAAARAAAAAQ D / / / //AAAAAAAA 
AAARAAAAE g AAAAE A / III / wAAAAAAAAAAEgAAABMAAAABAP / / / / 8 AAAAAAAAAABMAAAAU AAAAAQD/ 

"III / AAAAAAAAAAAUAAAAFQAAAAEA/ III / wAAAAAAAAAAFQAAABYAAAABAP / / / / 8 AAAAAAAAAAB Y A 
AAAXAAAAAQD/ III / AAAAAAAAAAAXAAAAGAAAAAEA/ /-/ / / wAAAAAAAAAAGAAAAB kAAAABAP / / / / 8 A 

'' 'AAAAAAAAABkAAAAaAAAAAQD/////AAAAAAAAAAAaAAAAGwAAAAEA/IIIZwAAAAAAAAAAGwAAABwA 
AAABAP////8AAAAAAAAAABwAAAAdAAAAAQD/////AAAAAAAAAAAdAAAAHgAAAAEA/III/wAAAAAA 
AAAAH gAAAB 8 AAAAB AP / / / / 8 AAAAAAAAAAB 8 AAAAg AAAAAQ D / / / / / AAAAAAAAAAAg AAAA IQ AAAAE A 
/////wAAAAAAAAAAIQAAACIAAAABAP////SAAAAAAAAAACIAAAAjAAAAAQD/////AAAAAAAAAAAj 
AAAAJAAAAAEA/////wAAAAAAAAAAJAAAACUAAAABAP////SAAAAAAAAAACUAAAAmAAAAAQD///// 
AAAAAAAAAAAmAAAAJwAAAAEA/ / / / / wAAAAAAAAAAJwAAACgAAAABAP/ / / / 8 AAAAAAAAAAC g AAAAp 
AAAAAQ D/////AAAAAAAAAAApAAAAKgAAAAEA/////wAAAAAAAAAAKgAAAC sAAAABAP////8AAAAA 
AAAAACsAAAAsAAAAAQD// / //AAAAAAAAAAAsAAAALQAAAAAAAAAAAAAAAAAAAAAAAAAAAAEAAAAC 
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AAAAAw AAAAQ AAAA F AAAAB g AAAAcAAAA IAAAAC Q AAAA.O AAAALAAAAD AAAAA 0 AAAAO AAAA D w AAAB AA 
AAARAAAAEgAAABMAAAAUAAAAFQAAABYAAAAXAAAAGAAAABkAAAAaAAAAGwAAABwAAAAdAAAAHgAA 
AB 8 AAAAgAAAAI QAAACI AAAA j AAAA JAAAAC U AAAAmAAAA JwAAAC g AAAApAAAAKg AAAC s AAAAs AAAA 
LQAAADAAAAAAAAAAAAgBAAAAAAgCAAAAAAg DAAAAAAgEAAAAAAg FAAAAAAgGAAAAAAgHAAAAAAg I 
AAAAAAgJAAAAAAgKAAAAAAgLAAAAAAgMAAAAAAgNAAAAAAgOAAAAAAgPAAAAAAgQAAAAAAgRAAAA 
AAgSAAAAAAgTAAAAAAgUAAAAAAgVAAAAAAgWAAAAAAgXAAAAAAgYAAAAAAgZAAAAAAgaAAAAAAgb 
AAAAAAgcAAAAAAgdAAAAAAgeAAAAAAgf AAAAAAggAAAAAAghAAAAAAgiAAAAAAg j AAAAAAg kAAAA 
AAg 1 AAAAAAgmAAAAAAgnAAAAAAg oAAAAAAgpAAAAAAg qAAAAAAgr AAAAAAg s AAAAAA j / / wAAAAAA 
AAAAkQgAAAkAADwAAAAA/ / / / / wAAAAABAAAAAgAAAAMAAAAEAAAABQAAAAYAAAAHAAAACAAAAAkA 
AABFAAAAWgAAAFwAAABdAAAAcAAAAHEAAAByAAAAcwAAAHQAAABlAAAAdgAAAHcAAAB4AAAAeQAA 
AJAAAACf AAAAtwAAAM8AAADZAAAA2gAAANsAAADcAAAA3QAAAN4AAADf AAAA4AAAAOEAAADiAAAA 
4wAAAOQAAADlAAAA5gAAAOcAAADoAAAAJgEAAGYBAACmAQAA5wEAACcCAAApAgAANgIAAFQCAACb 
AgAAnAIAALYCAAC3AgAAvQIAAMMCAADEAgAAzAIAAN0CAADeAgAA5gIAAPcCAAD4AgAAAAMAAAsD 
AAAMAwAAFAMAABS DAAAgAwAAIQMAADQDAAAlAwAAPwMAAEwDAABNAwAAVQMAAGI DAAB j AwAAZAMA 
AGUDAACLAwAAqQMAALkDAADTAwAA4AMAAAgEAAAJBAAAJgQAAEIEAABQBAAAhwQAAKkEAADJBAAA 
ygQAAN4EAAACBQAALAUAAFMFAABUBQAAVQUAAIAFAACRBQAAuAUAAMsFAADmBQAAAAYAAAoGAAA2 
BgAAPAYAADOGAAA+BgAAWAYAAFkGAABtBgAAfwYAAJMGAACUBgAApQYAALYGAADGBgAAlgYAAOcG 
AAD9BgAAGgcAABsHAAAdBwAAHgcAADkHAABHBwAApwcAAKgHAACyBwAA2QcAAOQHAADxBwAA8wcA 
APQHAAA5CAAAOggAADwIAAA9CAAAYAgAAGEIAABiCAAAYwgAAGQIAABlCAAAZggAAGcIAABoCAAA 
aQgAAGoIAABrCAAAbAgAAG0IAABuCAAAbwgAAHAIAABxCAAAcggAAHMIAAB0CAAAdQgAAHYIAAB3 
CAAAeAgAAHkIAAB6CAAAewgAAHwIAAB9CAAAf ggAAHSIAACACAAAgQgAAII lAACDCAAAhAgAAIUI 
AACGCAAAhwgAAIglAACJCAAAiggAAIsIAACMCAAAj QgAAI 41 AACPCAAAkggAAJgAAAAAMAAAAAAA 
AAC AAAAAg AAAAAAAAAAAgAC Y AAAAADAAAAAAAAAAg AAAAI AAAAAAAAAAAAAAmAAAAAAwAAAAAAAA 
AI AAAAC AAAAAAAAAAAAAA JgAAAAAMAAAAAAAAAC AAAAAg AAAAAAAAAAAAAC YAAAAF zAAAAAAAAAA 
gAAAAIAAAAAAAAAAAAAAmAAAAAAwAAAAAAAAAIAAAACAAAAAAAAAAAAAAJgAAAAAMAAAAAAAAACA 
AAAAgAAAAAAAAAAAAACYAAAAADAAAAAAAAAAgAAAAIAAAAAAAAAAAAAAmAAAABcwAAAAAAAAAIAA 
AACAAAAAAAAAAAAAA Jg AAAAPMAAAAAAAAAC AAAAAg AAAAAAAAAAAAAC YAAAAD z AAAAAAAAAAg AAA 
AI AAAAAAAAAAAAAAmAAAAA 8 w AAAAAAAAAI AAAAC AAAAAAAAAAAAAA J g AAAA PMAAAAAAAAAC AAAAA 
g AAAAAAAAAAAAAC YAAAAD z AAAAAAAAAAgAAAAI AAAAAAAAAAAAAAmAAAAAS wAAAAAAAAA I AAAAC A 
AAAAAAAAAAAAA J gAAAAPMAAAAAAAAACAAAAAgAAAAAAAAAAAAAC YAAAAD z AAAAAAAAAAgAAAAI AA 
AAAAAAAAAAAAmAAAAAS wAAAAAAAAAI AAAAC AAAAAAAAAAAAAA J g AAAAPMAAAAAAAAAC AAAAAg AAA 
AAAAAAAAAAC YAAAAD zAAAAAAAAAAgAAAAI AAAAAAAAAAAAAAmAAAAAS wAAAAAAAAAIAAAACAAAAA 
AAAAAAAAA J gAAAAPMAAAAAAAAACAAAAAgAAAAAAAAAAAAAC YAAAAD z AAAAAAAAAAgAAAAI AAAAAA 
AAAAAAAAmAAAAAA wAAAAAAAAAI AAAACAAAAAAAAAAAAAAJ gAAAAAMAAAAAAAAACAAAAAgAAAAAAA 
AAAAAACYAAAAADAAAAAAAAAAgAAAAI AAAAAAAAAAAAAAmAAAAAS wAAAAAAAAAI AAAACAAAAAAAAA 
AAAAA J g AAAAPMAAAAAAAAAC AAAAAg AAAAAAAAAAAAAC Y AAAAD z AAAAAAAAAAgAAAAI AAAAAAAAAA 
AAAAmAAAAAS wAAAAAAAAAI AAAACAAAAAAAAAAAAAAJgAAAAPMAAAAAAAAACAAAAAgAAAAAAAAAAA 
AACYAAAADzAAAAAAAAAAgAAAAIAAAAAAAAAAAAAAmAAAAAS wAAAAAAAAAI AAAACAAAAAAAAAAAAA 
A Jg AAAAPMAAAAAAAAAC AAAAAgAAAAAAAAAAAAAC YAAAAD zAAAAAAAAAAgAAAAI AAAAAAAAAAAAAA 
mAAAAAS wAAAAAAAAAI AAAACAAAAAAAAAAAAAAJgAAAAPMAAAAAAAAACAAAAAgAAAAAAAAAAAAACY 
AAAAD zAAAAAAAAAAgAAAAI AAAAAAAAAAAAAAinAAAAAS wAAAAAAAAAI AAAACAAAAAAAAAAAAAAJgA 
AAAPMAAAAAAAAACAAAAAg AAAAAAAAAAAAAC YAAAAD z AAAAAAAAAAgAAAAI AAAAAAAAAAAAAAmAAA 
AA8 wAAAAAAAAAI AAAACAAAAAAAAAAAAAAJ gAAAAPMAAAAAAAAACAAAAAgAAAAAAAAAAAAAC YAAAA 

• HDAAAAAAAAAAgAAAAI AAAAAAAAAAAAAAmAAAABO wAAAAAAAAAI AAAACAAAAAeAAAAAAAAJgAAAAd 
MAAAAAAAAACAAAAAgAAAAAAAAAAAAACYAAAAH j AAAAAAAAAAgAAAAI AAAAAAAAAAAAAAmAAAAB4 w 
AAAAAAAAA I AAAAC AAAAAeAAAAAAAAJ gAAAAPMAAAAAAAAACAAAAAg AAAAAAAAAAAAAA I AA Y g AT AA 
AAAAAAAAgAAAAI AAAAADAAAAAAAAGAEGI AI wAAAAAC kC AAApAgAAAAAAAAAAAACAA JgAAAAbMAAA 
AAAAAAC AN g I AAAAAAAAAAAAAg AC YAAAAG z AAAAAAAAAAg DYCAAAAAAAAAAAAAAAAmAAAAB s wAAAA 

. • AAAAAIA2 Ag AAAAAAAAAAAAAAA J gAAAAbMAAAAAAAAAC AN g I AAAAAAAAAAAAAAACp AAAAADAAAAAA 
AAAAg D Y CAAAB AAAAAAAAACAAqQ AAAAA wAAAAAAAAAI A2AgAAAQAAAAAAAAAg A J kAAAAAMAAAAAAA 

' • AAC AN g IAAAEAAAQ AAAAA I ACp AAAAADAAAAAAAAAAg D Y CAAAB AAAAAAAAACAAqQ AAAAA wAAAAAAAA 
, . .. AIA2AgAAAQAAAAAAAPAgAJkAAAAAMAAAAAAAAACANgIAAAEAAAQAAAAAIACpAAAAADAAAAAAAAAA 

" g D Y CAAABAAAAAAAAAC AAqQ AAAAA wAAAAAAAAAI A2 AgAAAQAAAAAAAAAg A J kAAAAAMAAAAAAAAAC A 
NgIAAAEAAAQAAAAAIACpAAAAADAAAAAAAAAAgDYCAAABAAAAAAAAACAAqQAAAAAwAAAAAAAAAIA2 
AgAAAQAAAAAAAAAg A J kAAAAAMAAAAAAAAAC AN g IAAAEAAAQAAAAAI ACp AAAAADAAAAAAAAAAg DYC 
AAABAAAAAAAAAC AAqQ AAAAAw AAAAAAAAAIA2 AgAAAQAAAAAAAAAg A J kAAAAAMAAAAAAAAAC AN g IA 
AAE AAAQ AAAAAI ACpAAAAADAAAAAAAAAAg D Y CAAAB AAAAAAAAAAAAqQAAAAA wAAAAAAAAAI A2 Ag AA 
AQ AAAAAAAAAg A J kAAAAAMAAAAAAAAAC AN g I AAAEAAAQ AAAAA I ACp AAAAA D AAAAAAAAAAg D Y CAAAB 
AAAAAAAAACAAqQAAAAAwAAAAAAAAAIA2AgAAAQAAAAAAAAAgAJkAAAAAMAAAAAAAAACANgIAAAEA 
AAQAAAAAIACpAAAAADAAAAAAAAAAgDYCAAABAAAAAAAAACAAqQAAAAAwAAAAAAAAAIA2AgAAAQAA 
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AAAAAAAg A J kAAAAAMAAAAAAAAAC AN g IAAAE AAAQ AAAAAI AC YAAAAG z AAAAAAAAAAg D Y C AAAAAAAA 
AAAAAAAAinAAAABswAAAAAAAAAIA2AgAAAAAAAAAAAAAAAJgAAAAbMAAAAAAAAACANgIAAAAAAAAA 
AAAAAACYAAAAGzAAAAAAAAAAgDYCAAAAAAAAAAAAAAAAmAAAABswAAAAAAAAAIA2AgAAAAAAAAAA 
AAAAAJgAQSAbMAAAAAAAAACANglAAAAAAAAAAAAAAACYAEEgGzABAAAAAAAAgDYCAAAAAAAAAAAA 
AAAAmAAAAB s wAAAAAAAAAIA2AgAAAAAAAAAAAAAAAJgAAAAbMAAAAAAAAACANgIAAAAAAAAAAAAA 
AAAYAQYgAj ABAAAAKQIAAC kCAAAAAAAAAAAAAAAAKAIGIAMwAAAAAAkEAAAJBAAAAAAAAAAAAACA 
AJgAAAAbMAAAAAAAAACAFwQAAAAAAAAAAAAAgACYAAAAGzAAAAAAAAAAgBcEAAAAAAAAAAAAAAAA 
mAAAABs wAAAAAAAAAI AXBAAAAAAAAAAAAAAAAJgAAAAbMAAAAAAAAACAFwQAAAAAAAAAAAAAAACY 
AAAAGzAAAAAAAAAAgBcEAAAAAAAAAAAAAAAAinAAAABs wAAAAAAAAAI AXBAAAAAAAAAAAAAAAAJgA 
AAAbMAAAAAAAAACAFwQAAAAAAAAAAAAAAAC YAAAAG zAAAAAAAAAAgBcEAAAAAAAAAAAAAAAAmAAA 
AB s wAAAAAAAAAI AX B AAAAAAAAAAAAAAAA JgAAAAbMAAAAAAAAAC AFwQAAAAAAAAAAAAAAAC YAAAA 
GzAAAAAAAAAAgBcEAAAAAAAAAAAAAAAAmAAAABs wAAAAAAAAAI AXBAAAAAAAAAAAAAAAAJgAAAAb 
MAAAAAAAAACAFwQAAAAAAAAAAAAAAAC YAAAAG zAAAAAAAAAAgBcEAAAAAAAAAAAAAAAAmAAAABsw 
AAAAAAAAAIAXBAAAAAAAAAAAAAAAAJgAAAAbMAAAAAAAAACAFwQAAAAAAAAAAAAAAAC YAAAAG zAA 
AAAAAAAAgBcEAAAAAAAAAAAAAAAAmAAAABs wAAAAAAAAAI AXBAAAAAAAAAAAAAAAAJgAAAAbMAAA 
AAAAAACAFwQAAAAAAAAAAAAAAACYAAAAG zAAAAAAAAAAgBcEAAAAAAAAAAAAAAAAmAAAAB s wAAAA 
AAAAAIAXBAAAAAAAAAAAAAAAAJgAAAAbMAAAAAAAAACAFwQAAAAAAAAAAAAAAACYAAAAG zAAAAAA 
AAAAgBcEAAAAAAAAAAAAAAAAmAAAABs wAAAAAAAAAI AXBAAAAAAAAAAAAAAAAJgAAAAbMAAAAAAA 
AAC A F wQ AAAAAAAAAAAAAAAC YAAAAG z AAAAAAAAAAg B c E AAAAAAAAAAAAAAAAmAAAAB s w AAAAAAAA 
AIAXBAAAAAAAAAAAAAAAAJgAAAAbMAAAAAAAAACAFwQAAAAAAAAAAAAAAACYAAAAG zAAAAAAAAAA 
gBcEAAAAAAAAAAAAAAAAmAAAABswAAAAAAAAAIAXBAAAAAAAAAAAAAAAAJgAAAAbMAAAAAAAAACA 
FwQAAAAAAAAAAAAAAAC YAAAAG zAAAAAAAAAAgBcEAAAAAAAAAAAAAAAAmAAAABs wAAAAAAAAAI AX 
BAAAAAAAAAAAAAAAA JgAAAAbMAAAAAAAAACAFwQAAAAAAAAAAAAAAAC YAAAAG zAAAAAAAAAAgBcE 
AAAAAAAAAAAAAAAAmAAAAB s wAAAAAAAAAI AXBAAAAAAAAAAAAAAAA J gAAAAbMAAAAAAAAACAFwQA 
AAAAAAAAAAAAAAC Y AAAAG z AAAAAAAAAAg B c E AAAAAAAAAAAAAAAAKAIGI AM wAQ AAA P o D AAD 6 Aw AA 
AAAAAAAAAAAAA JgAAAAbMAAAAAAAAACAAAAAgAAAAAAAAAAAAAG YAAAAG z AAAAAAAAAAgAAAAI AA 
AAAQ AAAAAAABmAAAAB s wAAAAAAAAA IAAAAC AAAAAAAAAAAAAA Z g AAAAbMAAAAAAAAAC AAAAAg AAA 
AAAAAAAAAAG Y AAAAG z AAAAAAAAAAg AAAAI AAAAAQAAAAAAABmAAAAB s w AAAAAAAAAIAAAAC AAAAA 
EAAAAAAAA Z gAAAAbMAAAAAAAAACAAAAAgAAAABAAAAAAAAG Y QAAAE TAAAAAAAAAAgAAAAIAAAAD 4 
AAAAA I AHmE AAAAA wAAAAAAAAA I AAAAC AAAAAAAAAAACAB 5 hAAAAS MAAAAAAAAAC AAAAAg AAAAP g A 
AAAAgAGYQAAAADAAAAAAAAAAgAAAAIAAAAAAAAAAAIAHmEAAABEwAAAAAAAAAIAAAACAAAAAAAAA 
AAC AB 5 hAAAAAMAAAAAAAAACAAAAAgAAAAFAAAAAAgAe Y QAAAE jAAAAAAAAAAgAAAAIAAAAAAAAAA 
AI AHmE AAAAA wAAAAAAAAA I AAAAC AAAAAMAAAAACAB wgAAAAAMAAAAAAAAAAAAAAAAAAAv K FMAQMA 
AAeYAAAAADAAAAAAAAAAgAAAAI AAAAAAAAAAAI AHiaAAAAAAwAAAAAAAAAIAAAACAAAAAAAAAAACA 
B 5 gAAAAAMAAAAAAAAAC AAAAAg AAAAAAAAAAAgAe Y AAAAA D AAAAAAAAAAg AAAA IAAAAAAAAAAAI AH 
mAAAAAAwAAAAAAAAAI AAAAC AAAAAAAAAAACAB 5 gAAAAAMAAAAAAAAAC AAAAAg AAAAAAAAAAAgAe Y 
AAAAADAAAAAAAAAAgAAAAIAAAAAAAAAAAIAHmAAAAAAwAAAAAAAAAIAAAACAAAAAAAAAAACAB 5 gA 
AAAAMAAAAAAAAACAAAAAgAAAAAAAAAAAgAeYAAAAADAAAAAAAAAAgAAAAI AAAAAAAAAAAI AHmAAA 
AAAw AAAAAAAAAI AAAAC AAAAAAAAAAACAB 5 gAAAAAMAAAAAAAAAC AAAAAg AAAAAAAAAAAgAe YAAAA 
ADAAAAAAAAAAg AAAAI AAAAAAAAAAAI AHmAAAAAAwAAAAAAAAAI AAAAC AAAAAAAAAAACAB 5 g AAAAA 
MAAAAAAAAACAAAAAgAAAAAAAAAAAgAeYAAAAADAAAAAAAAAAgAAAAI AAAAAAAAAAAI AHmAAAAAAw 
AAAAAAAAAIAAAACAAAAAAAAAAACAB 5 gAAAAAMAAAAAAAAACAAAAAgAAAAAAAAAAAgAeYAAAAADAA 
AAAAAAAAgAAAAIAAAAAAAAAAAIAHmAAAAAAwAAAAAAAAAIAAAACAAAAAAAAAAACAB 5gAAAAAMAAA 
AAAAAAC AAAAAg AAAAAAAAAAAgAe Y AAAAAD AAAAAAAAAAg AAAA I AAAAAAAAAAA I AHmAAAAAAw AAAA 
AAAAAI AAAAC AAAAAAAAAAACAB 5 gAAAAAMAAAAAAAAAC AAAAAg AAAAAAAAAAAgAe YAAAAADAAAAAA 
AAAAg AAAA I AAAAAAAAAAA I AHmAAAAAAw AAAAAAAAA I AAAACAAAAAAAAAAACAB 5 g AAAAAMAAAAAAA 
AAC AAAAAg AAAAAAAAAAAgAe Y AAAAAD AAAAAAAAAAg AAAA I AAAAAAAAAAA I AHmAAAAAAw AAAAAAAA 
AI AAAACAAAAAAAAAAACAB 5 gAAAAAMAAAAAAAAACAAAAAgAAAAAAAAAAAgAe YAAAAADAAAAAAAAAA 
' gAAAAIAAAAAAAAAAAI AHmAAAAAAwAAAAAAAAAI AAAACAAAAAAAAAAACAB 5 gAAAAAMAAAAAAAAAC A 
AAAAg AAAAAAAAAAAgAe Y AAAAAD AAAAAAAAAAg AAAA I AAAAAAAAAAA I AHmAAAAAAw AAAAAAAAA I AA 
AACAAAAAAAAAAAC AB 5 gAAAAAMAAAAAAAAAC AAAAAg AAAAAAAAAAAgAe Y AAAAADAAAAAAAAAAg AAA 
AI AAAAAAAAAAA I AHmAAAAAAw AAAAAAAAA I AAAACAAAAAAAAAAACAB 5 gAAAAAMAAAAAAAAAC AAAAA 
g AAAAAAAAAAAgAe Y AAAAAD AAAAAAAAAAg AAAA I AAAAAAAAAAA I AHmAAAAAAw AAAAAAAAA I AAAAC A 
AAAAAAAAAACAB 5 gAAAAAMAAAAAAAAACAAAAAgAAAAAAAAAAAgAe YAAAAADAAAAAAAAAAgAAAAI AA 

" AAAAAAAAA I AHmAAAAAAw AAAAAAAAA I AAAACAAAAAAAAAAACAB 5 gAAAAAMAAAAAAAAAC AAAAAg AAA 
AAAAAAAAgAcSOwEwLRAAAAAAAAABAAAAAQAAAAAQAAAAAFoHAAAAAAEAAAACAAAAAwAAAAQAAAAF 
AAAABgAAAAcAAAAIAAAACQAAAFoAAABcAAAAXQAAAHAAAABxAAAAcgAAAHMAAABOAAAAdQAAAHYA 
AAB 3 AAAAe AAAAH kAAACQAAAAt wAAAM 8 AAAD Z AAAA2 gAAAN s AAADcAAAA3QAAAN 4 AAAD f AAAA4 AAA 
AOEAAADiAAAA4 wAAAOQAAADlAAAASgAAAOcAAADoAAAAKQIAADYCAADDAgAAxAIAAEwDAABNAwAA 
Y gMAAGM D AAC S CAAAmg AAAAA wAAAAAAAAA I AAAACAAAAAAAAAAACAB 5 oAAAAAMAAAAAAAAAC AAAAA 
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gAAAAAAAAAAAgAeaAAAAADAAAAAAAAAAgAAAAIAAAAAAAAAAAIAHmgAAAAAwAAAAAAAAAIAAAACA 
AAAAAAAAAACABSoAAAAXMAAAAAAAAACAAAAAgAAAAAAAAAAAgAeaAAAAADAAAAAAAAAAgAAAAIAA 
AAAAAAAAAIAHmgAAAAAwAAAAAAAAAIAAAACAAAAAAAAAAACAB5oAAAAAMAAAAAAAAACAAAAAgAAA 
AAAAAAAAgAeaAAAAFzAAAAAAAAAAgAAAAIAAAAAAAAAAAIAHmgAAAASwAAAAAAAAAIAAAACAAAAA 
AAAAAAC AB 5 o AAAAPMAAAAAAAAACAAAAAgAAAAAAAAAAAgAe a AAAAD z AAAAAAAAAAgAAAAI AAAAAA 
AAAAAI AHmg AAAA 8 w AAAAAAAAA I AAAAC AAAAAAAAAAAC AB 5 oAAAA PMAAAAAAAAAC AAAAAg AAAAAAA 
AAAAgAe a AAAAD z AAAAAAAAAAgAAAAI AAAAAAAAAAAI AHmgAAAAS wAAAAAAAAAI AAAACAAAAAAAAA 
AAC AB 5 o AAAA PMAAAAAAAAAC AAAAAg AAAAAAAAAAAg Ae a AAAAD z AAAAAAAAAAg AAAA IAAAAAAAAAA 
AI AHmgAAAAS wAAAAAAAAAI AAAACAAAAAAAAAAACAB 5 oAAAA PMAAAAAAAAAC AAAAAg AAAAAAAAAAA 
gAeaAAAADzAAAAAAAAAAgAAAAIAAAAAAAAAAAIAHmgAAAASwAAAAAAAAAIAAAACAAAAAAAAAAACA 
B 5 oAAAAAMAAAAAAAAACAAAAAgAAAAAAAAAAAgAe aAAAAADAAAAAAAAAAgAAAAI AAAAAAAAAAAI AH 
mg AAAA8 wAAAAAAAAAI AAAAC AAAAAAAAAAAC AB 5 o AAAA PMAAAAAAAAAC AAAAAgAAAAAAAAAAAgAe a 
AAAAD z AAAAAAAAAAgAAAAI AAAAAAAAAAAI AHmgAAAAS wAAAAAAAAAI AAAACAAAAAAAAAAACAB 5 oA 
AAAPMAAAAAAAAACAAAAAgAAAAAAAAAAAgAeaAAAAD zAAAAAAAAAAgAAAAI AAAAAAAAAAAI AHmgAA 
AA8 wAAAAAAAAAI AAAACAAAAAAAAAAACAB 5 oAAAAPMAAAAAAAAACAAAAAgAAAAAAAAAAAgAe a AAAA 
Dz AAAAAAAAAAgAAAAI AAAAAAAAAAAI AHmgAAAAS wAAAAAAAAAI AAAACAAAAAAAAAAACAB 5 oAAAAP 
MAAAAAAAAAC AAAAAg AAAAAAAAAAAg Ae a AAAAD zAAAAAAAAAAgAAAAI AAAAAAAAAAAI AHmgAAAAS w 
AAAAAAAAAI AAAACAAAAAAAAAAACAB 5 o AAAA PMAAAAAAAAAC AAAAAg AAAAAAAAAAAg Ae a AAAAD z AA 
AAAAAAAAg AAAA I AAAAAAAAAAAI AHmg AAAA 8 wAAAAAAAAA I AAAACAAAAAAAAAAACAB 5 o AAAAPMAAA 
AAAAAACAAAAAg AAAAAAAAAAAgAe a AAAAD zAAAAAAAAAAgAAAAI AAAAAAAAAAAI AHC kAGI AEwAAAA 
AAAAAI AAAACAAAAAAwAAAACABz 57 ATAAMAAAAAAAAAIAAAABAAAA0BibACx7 3AcCQAAAAD AAAAAA 
AAAAAAAAAAAAAAAAAAAAACAH P j s BMC 0wAAAAAAAAAgAAAAEAAABADJsAcAvUBwJAAAAAMAAAAAAA 
IGhtqAEAAAAAAAAAAAAAoAc+ewEwAjAAAAAAAAACAAAAAQAAADgYmwBke9wHAkAAAAAwAAAAAAAg 
aG2oAQAAAAAAAAAAAACgB5oAAAAAMAAAAAAAAACAAAAAgBIAWFkSAFwKmwcAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAMAAAADAAAASQAAAEwAAABwAAAAc wAAAAAGAADoCAAA4 g kAAEIM 
AACxDwAAkRAAAAkAAAANAAAADgAAABgAAAAbAAAAAAYAAJ8IAAAnCgAAwwoAAN0KAAD3CgAACwsA 
AB 8 LAAAO CwAATAsAAGILAABQDAAApQ4 AAGIQAAB/EAAAkRAAAAoAAAAMAAAADwAAABAAAAARAAAA 
EgAAABMAAAAUAAAAFQAAABYAAAAXAAAAGQAAABoAAAAcAAAAHQAAAAAGAACQEAAACwAAA0gAAAD3 
AAAABwEAAC IBAAAkAQAARwEAAG IBAAB kAQAAhwEAAKI BAAC kAQAAyAEAAOMBAADl AQAACAIAACMC 
AAAlAgAAJwIAAJEIAAATDZT/EyUU/5XAEyUU/5XAEyUU/5XAEyUU/5XAEyUU/5XAlYwrAAAAMgAA 
ADQAAAASAAAARAAAAEYAAABzAAAAEyEU/SWAExoU/5WADwAA8 FABAAAAAAbwIAAAAAIMAAADAAAA 
bwAAAAIAAAABAAAAbQAAAAIAAAADAAAAbwAB8AgBAABSAAfwJAAAAAUFFbnJFeMR3DhxQUVWiiQU 
pPSAfGOAAAIAAAAnPAAAAAAAADIAB/AkAAAAAwQYI/e7 ZNt+M23qOAZ32cyj/wDuAAAAAAAAAP// 
//8AAAAAMgAH8CQAAAADBP+zDigbUivyH8VlxOE3Gkf/AEoFAAAAAAAA/////wAAAAAyAAfwJAAA 
AAME2jdX0517Bdpwv3oB9LmhaP8ARwQAAAAAAAD/////AAAAACIAB/AkAAAAAgTV/p+pkh2 693Mi 
MAB1VbruZwBiHwAAAAAAAP////8AAAAAMgAHSCQAAAADBAkJWImwPS+DOPeCpYOVOUn/AEoHAAAA 
AAAA / ////wAAAABAAB7 xEAAAAP//AAAAAP 8AgICAAPcAABABDwAC 8 DwBAAAgAAj wCAAAAAMAAAAC 
CAAADwADSCQBAAAPAATwKAAAAAEACf AQAAAAAAAAAAAAAAAAAAAAAAAAAAIACvAIAAAAAAgAAAUA 
AAAPAATwcgAAALIECvAIAAAAAQgAAAAKAABDAAvwNAAAAARBAQAAAAXBHAAAAAYBAgAAAP8BAAAI 
AGkAUgBhAGQAaQBvACUAMgAwAEwAbwBnAG8AAAATACLxBgAAAL8BAABgAAAAEPAEAAAAAAAAAAAA 
Ef AEAAAACgAAAA8ABPByAAAAsgQK8AgAAAACCAAAAAoAAEMAC/A0AAAABEEBAAAABcEcAAAABgEC 
AAAA/wEAAAgAaQBSAGEAZABpAG8AJQAyADAATABvAGcAbwAAABMAIvEGAAAAvwEAAGAAAAAQ8AQA 
AAAB AAAAAAAR 8 AQ AAAAC AAAAAA 8 AA vC a AAAAE AA 18 Ag AAAAB AAAAb AQAAA 8 AA / AwAAAAD wAE 8 C g A 
AAABAAnwEAAAAAAAAAAAAAAAAAAAAAAAAAACAArwCAAAAAAEAAAFAAAADwAE 8 EIAAAASAArwCAAA 
AAE E AAAAD gAAUwAL 8 B 4 AAAC / AQ AAE AD L AQ AAAAD / AQ AAC AAE Aw kAAAA / AwE AAQ AAAB HwBAAAAAEA 
AAAPAAXwAAAAA JEIAAAAAAAASQAAAHMAAAABCAAAG fz//lD///88 Bg AAPg IAAFQAAAAAAAII AAA J 
/f//QAAAACwHAAAuAwAAVAAAAAAA//SFAAAADABfAFQAbwBjADgAMQA2ADMANAAzADUAMgAMAF8A 
VABvAGMAOAAxADYAMwAOADMANQAzAAwAXwBUAG8AYwA4 ADEANgAzADQAMwAlADQADABf AFQAbwB j 
ADgAMQA2ADMANAAzADUANQAMAF8AVABvAGMAOAAxADYAMwAOADMANQA2ACkCAAA2AgAACQQAACYE 
AAAe B wAAkg g AAAAAAAAB AAAAAgAAAAMAAAAE AAAANQ lAAFICAAAl B AAAQQQAADgH AAC S C AAA / / 8 B 

' • AAAABgAt7 5AAAAABAJw4 IgDPAAAAkggAAAAAAAABANgAAACSCAAAAAAAAAEAAAA4 AAAAAQAAACqA 
dXJuOnNjaGVtYXMtbWljcm9zb2ZOLWNvbTpvZmZpY2U6c21hcnROYWdzBIBkYXRlAIAMAAABAQAA 
AAYAAAAEgDIwMDQCgDMwAYA4A4BEYXkFgElvbnRoBIBZZWFyAQADAAAABAAAAAIAAAADAAAAAQAA 
AAUAAAAAAAAAAAAAAFAEAABeBAAAbQQAAHAEAACHBAAAlQQAAKkEAAC3BAAALAUAADQFAACZBQAA 

• ngUAAJ8FAAClBQAApgUAAKkFAACyBwAAugcAAPEHAAAcCAAAJggAACoIAAA4CAAAYQgAAGIIAACP 
CAAAkggAAAcAHAAHABwABwAcAAcAHAAHABwABwADAAcAAwAHAAcABwAcAAcABwAHAAcABwAHAAIA 
BwAH AAAAAAA JAAAADwAAAJgAAACeAAAANgI AAE YCAACrAgAAtAIAAKkDAACvAwAACQQAAASEAACu 
BAAAwAQAAOSEAAD2BAAAHQUAACsFAAB7BQAAfwUAAJEFAAC3BQAAJwcAAC4HAADxBwAAHAgAACYI 
AAAqCAAAOAgAAG EIAABiCAAAjwgAAJIIAAAHADMABwAzAAcAMwAHADMABwAzAAcAMwAHADMABwAz 
AAcAMwAHADMABwADAAcAMwAHAAcABwAHAAcABwACAAcABwAAAAAARQAAAIEAAACYAAAAngAAAKcA 
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AAC 3AAAA6AAAACgCAAA2AgAAtwIAACADAAAhAwAAYwMAAIs DAACoAwAAqQMAAOADAAAJBAAAJQQA 
AC YE AABQBAAAgAUAAJE FAAC3 BQAAuAUAAMs FAAA2BgAAOwYAAD4 GAABt BgAAfwYAAJIGAACoBwAA 
sQcAAPEHAADlBwAAHAgAACYIAAAqCAAAPggAAFSlAABhCAAAYggAAJIlAAAHAAUABwAFAAcABQAH 
AAQABQAHAAUABwAFAAcABQAHAAUABwAFAAcABQAHAAUAAwAHAAUABwAFAAcABQAHAAUABwAFAAcA 
BwAFAAcABQAHAAUABwACAAcAAAAAAPEHAABhCAAAYggAAJI lAAAHAAcAAgAHAP/ /BAAAAAoARABh 
AH YAZQAgAFUAbABt AGUAcgAAAAYAUAAyADYANwAyADEAAAA? AID// / / gHdqX / w8 AAAAAAAAAAAAA 
AAAAAAAAAQD+////ssWYphYAAAAAAAAAAAAAAAAAAAAAAAEAYxkNBCZakED/D/8P/w//D/8P/w// 
D/8P/w8QAOMlUwQBAAkE/w8AAAAAAAAAAAAAAAAAAAAAAQAKFy8FAQAJBP8PAAAAAAAAAAAAAAAA 
AAAAAAEAUnYgB7pm9hH/D/8P/w//D/8P/w//D/8P/w8BAGQUvggBAAkE/w8AAAAAAAAAAAAAAAAA 
AAAAAQ AwQOE18MfGjv8P/w//D/8P/w//D/8P/w//DwAA23FCDAEACQT/DwAAAAAAAAAAAAAAAAAA 
AAABAGYKoAwBAAkE/wSAAAAAAAAAAAAAAAAAAAAAAQBDJdQNEwAJBPSP/w//D/8P/w//D/8P/w// 
DwE AkC i4DyUACQT/D/8P/w//D/8P/w//D/8P/w8AAEtdEhYPAAkE/w8AAAAAAAAAAAAAAAAAAAAA 
AQCj fAEgCpfcqP8P/w//D/8P/w//D/8P/w//DxAALl+TIDqh9D7/D/8P/w//D/8P/w//D/8P/w8B 
ACgOQyL4I+aN/w//D/8P/w//D/8P/w//D/8PEACyBJIiYF7Ghf8P/w//D/8P/w//D/8P/w//DwEA 
I3THIgEACQT/DwAAAAAAAAAAAAAAAAAAAAABAGox4yUBAAkE/w8AAAAAAAAAAAAAAAAAAAAAAQDW 
ZnYoAHQo+v8P/w//D/8P/w//D/8P/w//DxAAtR90LJ7 7Ehv/D/8P/w//D/8P/w//D/8P/w8QAF08 
Ii0BAAkE/w8AAAAAAAAAAAAAAAAAAAAAAQDmWCUvgl94bv8P/w//D/8P/w//D/8P/w//DxAAtl3h 
NBo8vH3/D/8P/w//D/8P/w//D/8P/w8QA0hQQzo01zQd/w//D/8P/w//D/8P/w//D/8PAQBmBMc7 
AQAJBP8PAAAAAAAAAAAAAAAAAAAAAAEAinWFUPgEACQT/DwAAAAAAAAAAAAAAAAAAAAABAFE2Wj4B 
AAkE/w8AAAAAAAAAAAAAAAAAAAAAAQD6f+Q+EwAJBP8P/w//D/8P/w//D/8P/w//DwEAsXYOPwEA 
CQT/DwAAAAAAAAAAAAAAAAAAAAABAOgYXT+2uD5b/w//D/8P/w//D/8P/w//D/8PEACqXVxHIpW4 
KP8P/w//D/8P/w//D/8P/w//DwEAMkW2S8wm3vj/D/8P/w//D/8P/w//D/8P/w8QAHIFuk4BAAkE 
/ w8 AAAAAAAAAAAAAAAAAAAAAAQBoRV 9 PAQAJBP 8 PAAAAAAAAAAAAAAAAAAAAAAEAQ3ImUWAt FJn/ 
D / 8 P / w//D/8P/w//D/8P/w8QAMNGmFOo96Ln/w8AAAAAAAAAAAAAAAAAAAAAAQC1V1hVMoL6B/8P 
/w//D/8P/w//D/8P/w//DxAAtls7VgEACQT/DwAAAAAAAAAAAAAAAAAAAAABAKoFDlsBAAkE/w8A 
AAAAAAAAAAAAAAAAAAAAAQ D 6 Ap t bN i t Av v 8 P AAAAAAAAAAAAAAAAAAAAAAE AKTbuXU Z n PCQnAAAA 
AAAAAAAAAAAAAAAAAAABANA2iF/GgrDx/w8AAAAAAAAAAAAAAAAAAAAAAQDnCLdgFEhob/8P/w// 
D/8P/w//D/8P/w//DwEABlbJY2jtVt3/D/8P/w//D/8P/w//D/8P/w8BABFUqmYBAAkE/w8AAAAA 
AAAAAAAAAAAAAAAAAQAbXMFpAQAJBPS PAAAAAAAAAAAAAAAAAAAAAAEAlgvaaQJ1MPT/D/8 P/w// 
D/8P/w//D/8P/w8AAGxQjGoVAAkE/w//D/8P/w//D/8P/w//D/8PAQDMMW5rAQAJBP8PAAAAAAAA 
AAAAAAAAAAAAAAEA9jqicAEACQT/DwAAAAAAAAAAAAAAAAAAAAABAIJ32XAyoHgU/w//D/8P/w// 
D/8P/w//D/8PAQAOZ6xzAQAJBP8PAAAAAAAAAAAAAAAAAAAAAAEA83a9dgEACQT/DwAAAAAAAAAA 
AAAAAAAAAAAB AB R F Z n c B AA kE / w 8 AAAAAAAAAAAAAAAAAAAAAAQ DE Kg V 4 AQ A JB P 8 P AAAAAAAAAAAA 
AAAAAAAAAAEATDOkeiUACQQBAAIAAwAEAAUABgAHAAgACQAAAPg5L30BAAkE/w8AAAAAAAAAAAAA 
AAAAAAAAAQCKNiN/8MfGjv8P/w//D/8P/w//D/8P/w//DwAAAQAAABcAAAAAAAAAAAAAAAAAAAAA 
AAAACxgAAA+ECAcRhJj + FcYFAAEIBwZehAgHYISY/k9KAQBRSgEAbygAAQC38AAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAABACoAAQAAABcQAAAAAAAAAAAAAGgBAAAAAAAAFRgAAA+EoAURhJj + 
FcYFAAGgBQZehKAFYISY/k9KAQBRSgEAbygAh2gAAAAAiEgAAAEAt/ABAAAAF5AAAAAAAAAAAAAA 
aAEAAAAAAAAZGAAAD4RwCBGEmP4VxgUAAXAIBl6EcAhghJj+T0oGAFFKBgBeSgYAbygAh2gAAAAA 
iEgAAAEAbwABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4RACxGEmP4VxgUAAUALB16EQAtg 
h J j + T 0 oIAFFKCABvKACHaAAAAACISAAAAQCn 8AEAAAAX kAAAAAAAAAAAAABoAQAAAAAAABUYAAAP 
hBAOEYSY/hXGBQABEA4GXoQQDmCEmP5PSgEAUUoBAG8oAIdoAAAAAIhIAAABALfwAQAAABeQAAAA 
AAAAAAAAAGgBAAAAAAAAGRgAAA+E4BARhJj+FcYFAAHgEAZehOAQYISY/k9KBgBRSgYAXkoGAG8o 
AIdoAAAAAIhIAAABAG8AAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAAFRgAAA+EsBMRhJj+FcYFAAGw 
EwZehLATYISY/k9KCABRSggAbygAh2gAAAAAiEgAAAEAp/ABAAAAF5AAAAAAAAAAAAAAaAEAAAAA 
AAAVGAAAD4SAFhGEmP4VxgUAAYAWB16EgBZghJj+T0oBAFFKAQBvKACHaAAAAACISAAAAQC38AEA 
AAAXkAAAAAAAAAAAAABoAQAAAAAAABkYAAAPhFAZEYSY ZhXGBQABUBkGXoRQGWCEmPSPSgYAUUoG 
AFSKBgBvKACHaAAAAACISAAAAQBvAAEAAAAXkAAAAAAAAAAAAABoAQAAAAAAABUYAAAPhCAcEYSY 
/ hXGBQABIBwGXoQgHGCEmP5PSggAUUoIAG8oAIdoAAAAAIhIAAABAKfwAQAAABcAAAAAAAAAAAAA 
AAAAAAAAAAAACxgAAA+EaAERhJj +FcYFAAFoAQZehGgBYISY/k9KAQBRSgEAbygAAQC38AEAAAAX 
AAAAAAAAAAAAAAAAAAAAAAAAAAsYAAAPhGgBEYSY/hXGBQABaAEGXoRoAWCEmP5PSgEAUUoBAG8o 
AAEAt/ABAAAAFwAAAAAAAAAAAAAAAAAAAAAAAAALGAAAD4TQAhGEMPOVxgUAAdACBl6E0AJghDD9 
TOoBAFFKAQBvKAABALfwAQAAABcAAAAAAAAAAAAAAAAAAAAAAAAACxgAAA+EaAERhJj + FcYFAAFo 
AQZehGgBYISY/k9KAQBRSgEAbygAAQC38AEAAAABAAEAAAAAAAAAAAAAAAAAAAAAAAAYAAAPhAAA 
EYQAABXGBQABaAEGXoQAAGCEAAACAAAALgABAAAAAwABAAAAAAAAAAAAAAAAAAAAAAAAGAAAD4TQ 
Ah G EAAAV x g UAAT gEB16E0AJ ghAAAAgABAC 4 AAQAAAAAAAQAAAAAAAAAAAAAAAAAAAAAAAB gAAA+ E 
oAURhAAAFcYFAAEIBwZehKAFYIQAAAIAAgAuAAEAAAAEAAEAAAAAAAAAAAAAAAAAAAAAAAAYAAAP 
hHAIEYQAABXGBQAB2AkGXoRwCGCEAAACAAMAKQABAAAAAAACAAAAAAAAAAAAAAAAAAAAAAAAGAAA 
D4 RACxGEAAAVxgUAAagMBl6EQAtghAAAAwAoAAQAKQABAAAABAACAAAAAAAAAAAAAAAAAAAAAAAA 
G AAAD 4 QQ Dh G EAAAV x g UAAX g P B16EEA5 ghAAAAwAoAAUAKQABAAAAAgACAAAAAAAAAAAAAAAAAAAA 
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AAAAGAAAD 4 T g EB G EAAAV x g UAAU gSB16E4B B ghAAAAwAoAAYAKQABAAAABAACAAAAAAAAAAAAAAAA 
AAAAAAAAGAAAD4 SwExGEAAAVxgUAARgVBl6EsBNghAAAAwAoAAcAKQABAAAAAgACAAAAAAAAAAAA 
AAAAAAAAAAAAGAAAD4 SAFhGEAAAVxgUAAegXBl6EgBZghAAAAwAoAAgAKQABAAAAFwAAAAAAAAAA 
AAAAAAAAAAAAAAALGAAAD4RoARGEmP4VxgUAAWgBB16EaAFghJj+T0oBAFFKAQBvKAABALfwAQAA 
ABcAAAAAAAAAAAAAAAAAAAAAAAAACxgAAA+EaAERhJj+FcYFAAFoAQZehGgBYISY/k9KAQBRSgEA 
bygAAQC38AEAAAABAAEAAAAAAAAAAAAAAAAAAAAAAAMYAAAPhNACEYQw/RXGBQAB0AIGXoTQAinCE 
M P1vKAACAAAALgABAAAAAAABAAAAAAAAAAAAAAAAAAAAAAANGAAAD 4SwARGEUP 4 VxgUAAb AB B16E 
sAFghFD+bygAh2gAAAAAiEgAAAEAAAABAAAAAAABAwAAAAAAAAAAAAAAAAAAAAANGAAAD4RAAhGE 
wP0VxgUAAUACB16EQAJghMD9bygAh2gAAAAAiEgAAAMAAAAuAAEAAQAAAAAAAQMFAAAAAAAAAAAA 
AAAAAAAADRgAAA+E0AIRhDD9FcYFAAHQAgZehNACYIQw/W8oAIdoAAAAAIhIAAAFAAAALgABAC4A 
AgABAAAAAAABAwUHAAAAAAAAAAAAAAAAAAANGAAAD4RgAxGEoPwVxgUAAWADB16EYANghKD8bygA 
h2gAAAAAiEgAAAcAAAAuAAEALgACAC4AAwABAAAAAAABAwUHCQAAAAAAAAAAAAAAAAANGAAAD4Tw 
AxGEEPwVxgUAAfADB16E8ANghBD8bygAh2gAAAAAiEgAAAkAAAAuAAEALgACAC4AAwAuAAQAAQAA 
AAAAAQMFBwkLAAAAAAAAAAAAAAAADRgAAA+EgAQRhID7FcYFAAGABAZehlAEYISA+28oAIdoAAAA 
AI h I AAALAAAALg AB AC 4 AAg AuAAMALg AE AC 4 ABQ ABAAAAAAAB AwUHCQ s NAAAAAAAAAAAAAAANGAAA 
D4QQBRGE8PoVxgUAARAFB16EEAVghPD6bygAh2gAAAAAiEgAAA0AAAAuAAEALgACAC4AAwAuAAQA 
LgAFAC4ABgABAAAAAAABAwUHCQsNDwAAAAAAAAAAAAANGAAAD4SgBRGEYPoVxgUAAaAFB16EoAVg 
hGD6bygAh2gAAAAAiEgAAA8AAAAuAAEALgACAC4AAwAuAAQALgAFAC4ABgAuAAcAAQAAAAAAAQMF 
BwkLDQ8RAAAAAAAAAAAADRgAAA+EMAYRhND5FcYFAAEwBgZehDAGYITQ+W8oAIdoAAAAAIhIAAAR 
AAAALgABAC 4 AAgAuAAMAL gAEAC4 ABQAuAAYALgAHAC4ACAABAAAAAAABAAAAAAAAAAAAAAAAAAAA 
AAAAGAAAD4RoARGEmP4VxgUAAWgBBl6EaAFghJj+AgAAAC4AAQAAABcQAAAAAAAAAAAAAGgBAAAA 
AAAAFRgAAA+EoAURhJj +FcYFAAGgBQZehKAFYISY/k9KAQBRSgEAbygAh2gAAAAAiEgAAAEAt/AB 
AAAAFxAAAAAAAAAAAAAAaAEAAAAAAAAZGAAAD4RwCBGEmP4VxgUAAXAIB16EcAhghJj+T0oGAFFK 
BgBeSgYAbygAh2gAAAAAiEgAAAEAbwABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4RACxGE 
mP4VxgUAAUALB16EQAtghJj+T0oIAFFKCABvKACHaAAAAACISAAAAQCn8AEAAAAXkAAAAAAAAAAA 
AABoAQAAAAAAABUYAAAPhBAOEYSY/hXGBQABEA4GXoQQDmCEinP5PSgEAUUoBAG8oAIdoAAAAAIhI 
AAABAL f wAQAAAB e QAAAAAAAAAAAAAG g BAAAAAAAAG RgAAA+ E4BARhJj+FcYFAAH gEAZehOAQYISY 
/k9KBgBRSgYAXkoGAG8oAIdoAAAAAIhIAAABAG8AAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAAFRgA 
AA+EsBMRhJj + FcYFAAGwEwZehLATYISY/k9KCABRSggAbygAh2gAAAAAiEgAAAEAp/ABAAAAF5AA 
AAAAAAAAAAAAaAEAAAAAAAAVGAAAD4 SAFhGEmP4VxgUAAYAWBl6EgBZghJj +TOoBAFFKAQBvKACH 
aAAAAACISAAAAQC38AEAAAAXkAAAAAAAAAAAAABoAQAAAAAAABkYAAAPhFAZEYSY/hXGBQABUBkG 
XoRQGWCEmP5PSgYAUUoGAF5KBgBvKACHaAAAAACISAAAAQBvAAEAAAAXkAAAAAAAAAAAAABoAQAA 
AAAAABUYAAAPhCAcEYSY/hXGBQABIBwGXoQgHGCEmP5PSggAUUoIAG8oAIdoAAAAAIhIAAABAKfw 
AQAAAAQAAQAAAAAAAAAAAAAAAAAAAAAAAxgAAA+ECAcRhJj +FcYFAAEIBwZehAgHYISY/m8oAAIA 
AAAuAAEAAAAXEAAAAAAAAAAAAABoAQAAAAAAABUYAAAPhKAFEYSY/hXGBQABoAUGXoSgBWCEmPSP 
SgEAUUoBAG8oAIdoAAAAAIhIAAABALfwAQAAABcQAAAAAAAAAAAAAGgBAAAAAAAAGRgAAA+EcAgR 
hJj+FcYFAAFwCAZehHAIYISY/k9KBgBRSgYAXkoGAG8oAIdoAAAAAIhIAAABAG8AAQAAABeQAAAA 
AAAAAAAAAGgBAAAAAAAAFRgAAA+EQAsRhJj+FcYFAAFACwZehEALYISY/k9KCABRSggAbygAh2gA 
AAAAiEgAAAEAp/ABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4QQDhGEmP4VxgUAARAOB16E 
EA5 ghJj+T0oBAFFKAQBvKACHaAAAAACISAAAAQC38AEAAAAXkAAAAAAAAAAAAABoAQAAAAAAABkY 
AAAPhOAQEYSY/hXGBQAB4BAGXoTgEGCEmP5PSgYAUUoGAF5KBgBvKACHaAAAAACISAAAAQBvAAEA 
AAAXkAAAAAAAAAAAAABoAQAAAAAAABUYAAAPhLATEYSY/hXGBQABsBMGXoSwE2CEmP5PSggAUUoI 
AG8oAIdoAAAAAIhIAAABAKfwAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAAFRgAAA+EgBYRhJj+FcYF 
AAGAFgZ ehIAWYIS Y/k 9KAQBRSgEAbygAh2 gAAAAAi EgAAAEAt/ABAAAAF5AAAAAAAAAAAAAAaAEA 
AAAAAAAZGAAAD4RQGRGEmP4VxgUAAVAZB16EUBlghJj+T0oGAFFKBgBeSgYAbygAh2gAAAAAiEgA 
AAEAbwABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4QgHBGEmP4VxgUAASAcB16EIBxghJj + 

. TOoIAFFKCABvKACHaAAAAACISAAAAQCnSAEAAAAAAAEAAAAAAAAAAAAAAAAAAAAAAAMYAAAPhAgH 
EYSY/hXGBQABCAcGXoQIB2CEmP5vKAACAAAALgABAAAAFwAAAAAAAAAAAAAAAAAAAAAAAAALGAAA 
D4RoARGEinP4VxgUAAWgBB16EaAFghJj+T0oBAFFKAQBvKAABALfwAQAAABcAAAAAAAAAAAAAAAAA 
AAAAAAAACxgAAA+EaAERhJj +FcYFAAFoAQZehGgBYISY/k9KAQBRSgEAbygAAQC38AEAAAAXEAAA 
AAAAAAAAAABoAQAAAAAAABUYAAAPhKAFEYSY/hXGBQABoAUGXoSgBWCEmP5PSgEAUUoBAG8oAIdo 

. AAAAAI hi AAABAL f wAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAAGRgAAA+ EcAgRhJ j +FcYFAAFwCAZe 
hHAIYISY/k9KBgBRSgYAXkoGAG8oAIdoAAAAAIhIAAABAG8AAQAAABeQAAAAAAAAAAAAAGgBAAAA 
AAAAFRgAAA+EQAsRhJj + FcYFAAFACwZehEALYISY/k9KCABRSggAbygAh2gAAAAAiEgAAAEAp/AB 
AAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4QQDhGEmP4VxgUAARAOB16EEA5ghJj +T0oBAFFK 
AQBvKACHaAAAAACISAAAAQC38AEAAAAXkAAAAAAAAAAAAABoAQAAAAAAABkYAAAPhOAQEYSY/hXG 
BQAB4BAGXoTgEGCEmP5PSgYAUUoGAF5KBgBvKACHaAAAAACISAAAAQBvAAEAAAAXkAAAAAAAAAAA 
AABoAQAAAAAAABUYAAAPhLATEYSY/hXGBQABsBMGXoSwE2CEmP5PSggAUUoIAG8oAIdoAAAAAIhI 
AAABAKfwAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAAFRgAAA+EgBYRhJj+FcYFAAGAFgZehlAWYISY 
/k9KAQBRSgEAbygAh2gAAAAAiEgAAAEAt/ABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAZGAAAD4RQ 
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GRGEmP4VxgUAAVAZB16EUBlghJj+T0oGAFFKBgBeSgYAbygAh2gAAAAAiEgAAAEAbwABAAAAF5AA 
AAAAAAAAAAAAaAEAAAAAAAAVGAAAD4QgHBGEmP4VxgUAASAcB16EIBxghJj+T0oIAFFKCABvKACH 
aAAAAACISAAAAQCnSAEAAAAXEAAAAAAAAAAAAABoAQAAAAAAABUYAAAPhKAFEYSY/hXGBQABoAUG 
XoSgBWCEmP5PSgEAUUoBAG8oAIdoAAAAAIhIAAABALfwAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAA 
GRgAAA+EcAgRhJj+FcYFAAFwCAZeh^IYISY/k9KBgBRSgYAXkoGAG8oAIdoAAAAAIhIAAABAG8A 
AQAAABeQAAAAAAAAAAAAAGgBAAAAAAAAFRgAAA+EQAsRhJj + FcYFAAFACwZehEALYISY/k9KCABR 
SggAbygAh2gAAAAAiEgAAAEAp/ABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4QQDhGEmP4V 
xgUAARA0B16EEA5ghJj+T0oBAFFKAQBvKACHaAAAAACISAAAAQC38AEAAAAXkAAAAAAAAAAAAABo 
AQAAAAAAABkYAAAPhOAQEYSY/hXGBQAB4BAGXoTgEGCEmP5PSgYAUUoGAF5KBgBvKACHaAAAAACI 
SAAAAQBvAAEAAAAXkAAAAAAAAAAAAABoAQAAAAAAABUYAAAPhLATEYSY/hXGBQABsBMGXoSwE2CE 
mP 5 PS ggAUUo I AG 8 oAI doAAAAAI h I AAABAKf wAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAAFRgAAA+E 
gBYRhJj + FcYFAAGAFgZehIAWYISY/k9KAQBRSgEAbygAh2gAAAAAiEgAAAEAt/ABAAAAF5AAAAAA 
AAAAAAAAaAEAAAAAAAAZGAAAD4RQGRGEmP4VxgUAAVAZBl6EUBlghJj+TOoGAFFKBgBeSgYAbygA 
h2gAAAAAiEgAAAEAbwABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4QgHBGEmP4VxgUAASAc 
B16EIBxgh Jj+TOoIAFFKCABvKACHaAAAAACI SAAAAQCnSAEAAAAXAAAAAAAAAAAAAAAAAAAAAAAA 
AAs YAAAPhGgBEYSY/hXGBQABaAEGXoRoAWCEmP5PSgEAUUOBAG8oAAEAt/ABAAAAFxAAAAAAAAAA 
AAAAaAEAAAAAAAAVGAAAD4SgBRGEmP4VxgUAAaAFBl6EoAVghJj+TOoBAFFKAQBvKACHaAAAAACI 
SAAAAQC38AEAAAAXkAAAAAAAAAAAAABoAQAAAAAAABkYAAAPhHAIEYSY/hXGBQABcAgGXoRwCGCE 
mP5PSgYAUUoGAF5KBgBvKACHaAAAAACISAAAAQBvAAEAAAAXkAAAAAAAAAAAAABoAQAAAAAAABUY 
AAAPhEALEYSY/hXGBQABQAsGXoRAC2CEmP5PSggAUUoIAGSoAIdoAAAAAIhlAAABAKfwAQAAABeQ 
AAAAAAAAAAAAAGgBAAAAAAAAFRgAAA+EEA4RhJj+FcYFAAEQDgZehBAOYISY/k9KAQBRSgEAbygA 
h2gAAAAAiEgAAAEAt/ABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAZGAAAD4TgEBGEmP4VxgUAAeAQ 
B16E4BBghJj+T0oGAFFKBgBeSgYAbygAh2gAAAAAiEgAAAEAbwABAAAAF5AAAAAAAAAAAAAAaAEA 
AAAAAAAVGAAAD4SwExGEmP4VxgUAAbATBl6EsBNghJj+TOoIAFFKCABvKACHaAAAAACISAAAAQCn 
SAEAAAAXkAAAAAAAAAAAAABoAQAAAAAAABUYAAAPhlAWEYSY/hXGBQABgBYGXoSAFmCEmPSPSgEA 
UUoBAGSoAIdoAAAAAIhlAAABALfwAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAAGRgAAA+EUBkRhJj + 
FcYFAAFQGQZehFAZYISY/k9KBgBRSgYAXkoGAG8oAIdoAAAAAIhIAAABAG8AAQAAABeQAAAAAAAA 
AAAAAGgBAAAAAAAAFRgAAA+EIBwRhJj + FcYFAAEgHAZehCAcYISY/k9KCABRSggAbygAh2gAAAAA 
iEgAAAEAp/ABAAAAFwAAAAAAAAAAAAAAAAAAAAAAAAATGAAAD4Q4BBGEinP4VxgUAATgEB16EOARg 
hjj +T0oCAFBKAABRSgIAXkoCAG8oAAEALQABAAAAF 4AAAAAAAAAAAAAAAAAAAAAAAAAZGAAAD4QI 
BxGEmP4VxgUAAQgHB16ECAdghJj+T0oGAFFKBgBeSgYAbygAh2gAAAAAiEgAAAEAbwABAAAAF4AA 
AAAAAAAAAAAAAAAAAAAAAAAVGAAAD4 TYCRGEmP4 VxgUAAdg JB16E2Algh J j+TOoIAFFKCABvKACH 
aAAAAACISAAAAQCnSAEAAAAXgAAAAAAAAAAAAAAAAAAAAAAAABUYAAAPhKgMEYSY/hXGBQABqAwG 
XoSoDGCEmP5PSgEAUUoBAG8oAIdoAAAAAIhIAAABALfwAQAAABeAAAAAAAAAAAAAAAAAAAAAAAAA 
GRgAAA+EeASRhJj + FcYFAAF4 DwZehHgPYISY/k9KBgBRSgYAXkoGAG8oAIdoAAAAAIhlAAABAG8A 
AQAAABeAAAAAAAAAAAAAAAAAAAAAAAAAFRgAAA+ESBIRhJj +FcYFAAFIEgZehEgSYISY/k9KCABR 
SggAbygAh2gAAAAAiEgAAAEAp/ABAAAAF4AAAAAAAAAAAAAAAAAAAAAAAAAVGAAAD4QYFRGEmP4V 
xgUAARgVBl6EGBVghJj+TOoBAFFKAQBvKACHaAAAAACISAAAAQC38AEAAAAXgAAAAAAAAAAAAAAA 
AAAAAAAAABkYAAAPhOgXEYSY/hXGBQAB6BcGXoToF2CEmP5PSgYAUUoGAF5KBgBvKACHaAAAAACI 
SAAAAQBvAAEAAAAXgAAAAAAAAAAAAAAAAAAAAAAAABUYAAAPhLgaEYSY/hXGBQABuBoGXoS4GmCE 
mP5PSggAUUoIAG8oAI do AAAAAI h IAAAB AK f w AQAAAAAAAQ AAAAAAAAAAAAAAAAAAAAAAAx g AAA+ E 
OAQRhJj + FcYFAAE4BAZehDgEYISY/m8oAAIAAAAuAAEAAAAXAAAAAAAAAAAAAAAAAAAAAAAAAAsY 
AAAPhGgBEYSY/hXGBQABaAEGXoRoAWCEmP5PSgEAUUoBAG8oAAEAt/ABAAAAFwAAAAAAAAAAAAAA 
AAAAAAAAAAALGAAAD4RoARGEmP4VxgUAAWgBBl6EaAFghJj+TOoBAFFKAQBvKAABALfwAQAAABcA 
AAAAAAAAAAAAAAAAAAAAAAAACxgAAA+EaAERhJj + FcYFAAFoAQZehGgBYISY/k9KAQBRSgEAbygA 
AQC 3 8 AEAAAABAAEAAAAAAAAAAAAAAAAAAAAAAAMYAAAPhNACEYQw/RXGBQABOAIGXoTQAmCEMP1v 
KAACAAAALgABAAAAFwAAAAAAAAAAAAAAAAAAAAAAAAALGAAAD4RoARGEmP4 VxgUAAWgBBl 6EaAFg 
h Jj +TOoBAFFKAQBvKAABALfwAQAAABcQAAAAAAAAAAAAANACAAAAAAAAExgAAA+EOAQRhJj +FcYF 
AAE 4 BAZ ehDgEYISY/k9KAgBQSgAAUUoCAFSKAgBvKAABAC0AAQAAABeQAAAAAAAAAAAAANACAAAA 
AAAAGRgAAA+EoAURhJj + FcYFAAGgBQZehKAFYISY/k9KBgBRSgYAXkoGAG8oAIdoAAAAAIhIAAAB 

• AGS AAQ AAAB e QAAAAAAAAAAAAANACAAAAAAAAFRgAAA+EcAgRhJj+FcYFAAFwCAZehHAIYISY/k9K 
C AB R S g g Ab y g Ah 2 g AAAAAi E g AAAE Ap / AB AAAAF 5 AAAAAAAAAAAAAAO AIAAAAAAAA V GAAAD 4 RAC x G E 

' '' mP4VxgUAAUALB16EQAtghJj+T0oBAFFKAQBvKACHaAAAAACISAAAAQC38AEAAAAXkAAAAAAAAAAA 
AADQAgAAAAAAABkYAAAPhBAOEYSY/hXGBQABEA4GXoQQDmCEmP5PSgYAUUoGAF5KBgBvKACHaAAA 
AACISAAAAQBvAAEAAAAXkAAAAAAAAAAAAADQAgAAAAAAABUYAAAPhOAQEYSY/hXGBQAB4BAGXoTg 
EGCEmPSPSggAUUoIAGSoAIdoAAAAAIhiAAABAKfwAQAAABeQAAAAAAAAAAAAANACAAAAAAAAFRgA 
AA+EsBMRhJj + FcYFAAGwEwZehLATYISY/k9KAQBRSgEAbygAh2gAAAAAiEgAAAEAt/ABAAAAF5AA 
AAAAAAAAAAAA0AIAAAAAAAAZGAAAD4SAFhGEmP4VxgUAAYAWBl6EgBZghJj+TOoGAFFKBgBeSgYA 
bygAh2gAAAAAiEgAAAEAbwABAAAAF5AAAAAAAAAAAAAA0AIAAAAAAAAVGAAAD4RQGRGEmP4VxgUA 
AVAZB16EUBlghJj +T0oIAFFKCABvKACHaAAAAACISAAAAQCn8AEAAAAEAAEAAAAAAAAAAAAAAAAA 
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AAAAAAMYAAAPhNgJEYSY/hXGBQAB2AkGXoTYCWCEmP5vKAACAAAALgABAAAAAAABAAAAAAAAAAAA 
AAAAAAAAAAADGAAAD4SgBRGEMP0VxgUAAaAFB16EoAVghDD9bygAAgAAACkAAQAAAASAAQAAAAAA 
AAAAAAAAAAAAAAAAChgAAA+ECAcRhJj + FcYFAAEIBwZehAgHYISY/odoAAAAAIhlAAACAAEALgAB 
AAAAAoIBAAAAAAAAAAAAAAAAAAAAAAAKGAAAD4TYCRGETP8VxgUAAdgJB16E2AlghEz/h2gAAAAA 
i EgAAAIAAgAuAAEAAAAAgAEAAAAAAAAAAAAAAAAAAAAAAAoYAAAPhKgMEY S Y/hXGBQABqAwGXoSo 
DGCEmP 6H aAAAAACISAAAAgADAC 4 AAQAAAASAAQAAAAAAAAAAAAAAAAAAAAAAChgAAA+EeA8RhJj + 
FcYFAAF4 DwZehHgPYISY/odoAAAAAIhlAAACAAQALgABAAAAAoIBAAAAAAAAAAAAAAAAAAAAAAAK 
GAAAD4RIEhGETPSVxgUAAUgSBl6ESBJghEz/h2gAAAAAiEgAAAIABQAuAAEAAAAAgAEAAAAAAAAA 
AAAAAAAAAAAAAAoYAAAPhBgVEYSY/hXGBQABGBUGXoQYFWCEmP6HaAAAAACISAAAAgAGAC4AAQAA 
AASAAQAAAAAAAAAAAAAAAAAAAAAAChgAAA+E6BcRhJj + FcYFAAHoFwZehOgXYISY/odoAAAAAIhl 
AAACAAcALgABAAAAAoIBAAAAAAAAAAAAAAAAAAAAAAAKGAAAD4S4GhGETP8VxgUAAbgaB16EuBpg 
hEz/h2gAAAAAiEgAAAIACAAuAAEAAAAXAAAAAAAAAAAAAAAAAAAAAAAAAAsYAAAPhGgBEYSY/hXG 
BQABaAEGXoRoAWCEmP5PSgEAUUoBAG8oAAEAt/ABAAAAFwAAAAAAAAAAAAAAAAAAAAAAAAALGAAA 
D4RoARGEitiP4VxgUAAWgBB16EaAFghJ j +TOoBAFFKAQBvKAABALfwAQAAABcQAAAAAAAAAAAAAGgB 
AAAAAAAAFRgAAA+EoAURhJj + FcYFAAGgBQZehKAFYISY/k9KAQBRSgEAbygAh2gAAAAAiEgAAAEA 
t/ABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAZGAAAD4RwCBGEmP4VxgUAAXAIB16EcAhghJj+T0oG 
AFFKBgBe S gYAbygAh2 gAAAAAi EgAAAEAbwABAAAAF 5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD 4 RA 
CxGEmP4VxgUAAUALB16EQAtghJj+T0oIAFFKCABvKACHaAAAAACISAAAAQCn8AEAAAAXkAAAAAAA 
AAAAAABoAQAAAAAAABUYAAAPhBAOEYSY/hXGBQABEA4GXoQQDmCEmP5PSgEAUUoBAG8oAIdoAAAA 
AIhIAAABALfwAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAAGRgAAA+E4BARhJj+FcYFAAHgEAZehOAQ 
YISY/k9KBgBRSgYAXkoGAG8oAIdoAAAAAIhIAAABAG8AAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAA 
FRgAAA+EsBMRhJj + FcYFAAGwEwZehLATYISY/k9KCABRSggAbygAh2gAAAAAiEgAAAEAp/ABAAAA 
F5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4SAFhGEmP4VxgUAAYAWB16EgBZghJj+T0oBAFFKAQBv 
KAC H aAAAAACISAAAAQC3 8AEAAAAX kAAAAAAAAAAAAABoAQAAAAAAAB kYAAAPh FAZEYS Y/hXGBQAB 
UBkGXoRQGWCEmP5PSgYAUUoGAF5KBgBvKACHaAAAAACISAAAAQBvAAEAAAAXkAAAAAAAAAAAAABo 
AQAAAAAAABUYAAAPhCAcEYSY/hXGBQABIBwGXoQgHGCEmP5PSggAUUoIAG8oAIdoAAAAAIhIAAAB 
AKfwAQAAAAAAAQAAAAAAAAAAAAAAAAAAAAAAAxgAAA+EOAQRhJj +FcYFAAE4BAZehDgEYISY/m8o 
AAIAAAAuAAEAAAAXEAAAAAAAAAAAAABoAQAAAAAAABUYAAAPhKAFEYSY/hXGBQABoAUGXoSgBWCE 
mP5PSgEAUUoBAG8oAIdoAAAAAIhIAAABALfwAQAAABcQAAAAAAAAAAAAAGgBAAAAAAAAGRgAAA+E 
cAgRhJj + FcYFAAFwCAZehHAIYISY/k9KBgBRSgYAXkoGAG8oAIdoAAAAAIhIAAABAG8AAQAAABeQ 
AAAAAAAAAAAAAGgBAAAAAAAAFRgAAA+EQAsRhJj + FcYFAAFACwZehEALYISY/k9KCABRSggAbygA 
h2gAAAAAiEgAAAEAp/ABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4QQDhGEmP4VxgUAARAO 
B16EEA5ghJj+T0oBAFFKAQBvKACHaAAAAACISAAAAQC38AEAAAAXkAAAAAAAAAAAAABoAQAAAAAA 
ABkYAAAPhOAQEYSY/hXGBQAB4BAGXoTgEGCErtiP5PSgYAUUoGAF5KBgBvKACHaAAAAACISAAAAQBv 
AAEAAAAXkAAAAAAAAAAAAABoAQAAAAAAABUYAAAPhLATEYSY/hXGBQABsBMGXoSwE2CEmP5PSggA 
UUoIAGSoAIdoAAAAAIhlAAABAKfwAQAAABeQAAAAAAAAAAAAAGgBAAAAAAAAFRgAAA+EgBYRhJj + 
FcYFAAGAFgZehIAWYISY/k9KAQBRSgEAbygAh2gAAAAAiEgAAAEAt/ABAAAAF5AAAAAAAAAAAAAA 
aAEAAAAAAAAZGAAAD4RQGRGEmP4VxgUAAVAZB16EUBlghJj +T0oGAFFKBgBeSgYAbygAh2gAAAAA 
iEgAAAEAbwABAAAAF5AAAAAAAAAAAAAAaAEAAAAAAAAVGAAAD4QgHBGEmP4VxgUAASAcB16EIBxg 
h J j +T 0 o IAFFKCAB vKACH aAAAAAC I SAAAAQCnS AEAAAAX AAAAAAAAAAAAAAAAAAAAAAAAAAs YAAAP 
hGgBEYSY/hXGBQABaAEGXoRoAWCEmP5PSgEAUUoBAG8oAAEAt/ABAAAAFwAAAAAAAAAAAAAAAAAA 
AAAAAAALGAAAD 4 RoARGEmP 4 Vx gUAAWgBB16EaAFghJj+T0oBAFFKAQBvKAABAL fwAQAAAAAAAQAA 
AAAAAAAAAAAAAAAAAAAABhgAAA+EOAQRhJj + FcYFAAE4BAZehDgEYISY/j UIAWSoAAIAAAAuAAEA 
AAAAAAEAAAAAAAAAAAAAAAAAAAAAAAAYAAAPhGgBEYSY/hXGBQABaAEGXoRoAWCEinP4CAAAALgAC 
AAAAFwAAAAAAAAAAAAAAAAAAAAAAAAALGAAAD4SgBRGEMP0VxgUAAaAFB16EoAVghDD9T0oBAFFK 
AQBvKAABALfwAQAAAAAAAQAAAAAAAAAAAAAAAAAAAAAAAxgAAA+EaAERhJj+FcYFAAFoAQZehGgB 
YISY/m8 oAAIAAAAuAAEAAAAEAAEAAAAAAAAAAAAAAAAAAAAAAAMYAAAPhAgHEYSY/hXGBQABCAcG 
XoQIB2CEmP5v KAACAAAAL gABAAAA FwAAAAAAAAAAAAAAAAAAAAAAAAAL GAAAD4 RoARGEmP 4 VxgUA 
AWgBB16EaAFghJj +T 0 oBAFFKAQBvKAABALfwAQAAABcAAAAAAAAAAAAAAAAAAAAAAAAACxgAAA+E 
aAERhJj + FcYFAAFoAQZehGgBYISY/k9KAQBRSgEAbygAAQC38AEAAAABAAEAAAAAAAAAAAAAAAAA 
AAAAAA0YAAAPhDD9EYQAABXGBQABmP4GXoQw/WCEAABvKACHaAAAAACISAAAAgAAAC4AAQAAAAMA 
AQAAAAAAAAAAAAAAAAAAAAAADRgBAA+EAAARhAAAFcYFAAFoAQZehAAAYIQAAGSoAIdoAAAAAIhl 
AAACAAEAL gABAAAAAAABAAAAAAAAAAAAAAAAAAAAAAAN GAIAD 4 TQAhGEAAAVx gUAAdACB16E0AJg 
hAAAb y gAh 2 gAAAAAi E gAAAIAAgAuAAEAAAAEAAEAAAAAAAAAAAAAAAAAAAAAAA0 YAwAPhKAFE YQA 
ABXGBQABCAcGXoSgBWCEAABvKACHaAAAAACISAAAAgADACkAAQAAAAAAAgAAAAAAAAAAAAAAAAAA 
AAAADRgEAA+EcAgRhAAAFcYFAAHYCQZehHAIYIQAAG8oAIdoAAAAAIhiAAADACgABAApAAEAAAAE 
AAIAAAAAAAAAAAAAAAAAAAAAAA0YBQAPhEALEYQAABXGBQABqAwGXoRAC2CEAABvKACHaAAAAACI 
SAAAAwAoAAUAKQABAAAAAgACAAAAAAAAAAAAAAAAAAAAAAANGAYAD4QQDhGEAAAVxgUAAXgPB16E 
EA5ghAAAbygAh2gAAAAAiEgAAAMAKAAGACkAAQAAAAQAAgAAAAAAAAAAAAAAAAAAAAAADRgHAA+E 
4BARhAAAFcYFAAFIEgZehOAQYIQAAGSoAIdoAAAAAIhiAAADACgABwApAAEAAAACAAIAAAAAAAAA 
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AAAAAAAAAAAAAA0YCAAPhLATEYQAABXGBQABGBUGXoSwE2CEAABvKACHaAAAAACISAAAAwAoAAgA 
KQABAAAAAwABAAAAAAAAAAAAAAAAAAAAAAADGAAAD4RoARGEmP4VxgUAAWgBBl6EaAFghJj+bygA 
AgAAAC4AAQAAABcAAAAAAAAAAAAAAAAAAAAAAAAACxgAAA+EaAERhJj+FcYFAAFoAQZehGgBYISY 
/k9KAQBRSgEAbygAAQC38AEAAAAXAAAAAAAAAAAAAAAAAAAAAAAAAAsYAAAPhGgBEYSY/hXGBQAB 
aAEGXoRoAWCEmP5PSgEAUUoBAG8oAAEAt/ABAAAAAAABAAAAAAAAAAAAAAAAAAAAAAADGAAAD4Q4 
BBGEmP4VxgUAATgEB16EOARghJj+bygAAgAAAC4AAQAAABcAAAAAAAAAAAAAAAAAAAAAAAAACxgA 
AA+EaAERhJj + FcYFAAFoAQZehGgBYISY/k9KAQBRSgEAbygAAQC38AEAAAAXAAAAAAAAAAAAAAAA 
AAAAAAAAAAsYAAAPhGgBEYSY/hXGBQABaAEGXoRoAWCEmP5PSgEAUUoBAG8oAAEAt/ABAAAAFwAA 
AAAAAAAAAAAAAAAAAAAAAAALGAAAD4RoARGEmP4VxgUAAWgBBl6EaAFghJj+TOoBAFFKAQBvKAAB 
ALfwAQAAABcAAAAAAAAAAAAAAAAAAAAAAAAACxgAAA+EaAERhJj +FcYFAAFoAQZehGgBYISY/k9K 
AQBRSgEAbygAAQC38AEAAAAAAAEAAAAAAAAAAAAAAAAAAAAAAA0YAAAPhLABEYRQ/hXGBQABsAEG 
XoSwAWCEUPSvKACHaAAAAACISAAAAQAAAAEAAAAAAAEDAAAAAAAAAAAAAAAAAAAAAAOYAAAPhEAC 
EYTA/RXGBQABQAIGXoRAAmCEwPlvKACHaAAAAACISAAAAwAAAC4AAQABAAAAAAABAwUAAAAAAAAA 
AAAAAAAAAAANGAAAD4TQAhGEMP0VxgUAAdACB16E0AJghDD9bygAh2gAAAAAiEgAAAUAAAAuAAEA 
LgACAAEAAAAAAAEDBQcAAAAAAAAAAAAAAAAAAA0YAAAPhGADEYSg/BXGBQABYAMGXoRgA2CEoPxv 
KACHaAAAAACISAAABwAAAC4AAQAuAAIALgADAAEAAAAAAAEDBQcJAAAAAAAAAAAAAAAAAA0YAAAP 
hPADEYQQ/BXGBQAB8AMGXoTwA2CEEPxvKACHaAAAAACISAAACQAAAC4AAQAuAAIALgADAC4ABAAB 
AAAAAAABAwUHCQsAAAAAAAAAAAAAAAANGAAAD4SABBGEgPsVxgUAAYAEBlSEgARghlD7bygAh2gA 
AAAAiEgAAAsAAAAuAAEALgACAC4AAwAuAAQALgAFAAEAAAAAAAEDBQcJCw0AAAAAAAAAAAAAAA0Y 
AAAPhBAFEYTw+hXGBQABEAUGXoQQBWCE8PpvKACHaAAAAACISAAADQAAAC4AAQAuAAIALgADAC4A 
BAAuAAUALgAGAAEAAAAAAAEDBQcJCwOPAAAAAAAAAAAAAAOYAAAPhKAFEYRg+hXGBQABoAUGXoSg 
BWCEYPpvKACH aAAAAACISAAADwAAAC4 AAQAuAAIALgADAC4 ABAAuAAUALgAGAC 4 ABwABAAAAAAAB 
AwUHCQsNDxEAAAAAAAAAAAANGAAAD4QwBhGE0PkVxgUAATAGB16EMAZghND5bygAh2gAAAAAiEgA 
ABEAAAAuAAEALgACAC 4 AAw AuAAQ AL g A FAC 4 ABgAuAAc ALgAI AAEAAAAXAAAAAAAAAAAAAAAAAAAA 
AAAAAAsYAAAPhGgBEYSY/hXGBQABaAEGXoRoAWCEmP5PSgEAUUoBAG8oAAEAt/ABAAAAAQABAAAA 
AAAAAAAAAAAAAAAAAAAAGAAAD 4 QAAB G EAAAV x g UAAW g B B16EAABghAAAAgAAAC 4 AAQAAAAMAAQAA 
AAAAAAAAAAAAAAAAAAAAAB gAAA+ E 0 AIRhAAAFcY FAAE 4 BAZehNACYIQAAAIAAQAuAAEAAAAAAAEA 
AAAAAAAAAAAAAAAAAAAAAAAYAAAPhKAFEYQAABXGBQABCAcGXoSgBWCEAAACAAIALgABAAAABAAB 
AAAAAAAAAAAAAAAAAAAAAAAAG AAAD 4 R wC B G E AAA V x g U AAd g JB16 E c Ah g hAAAAg AD AC kAAQ AAAAAA 
AgAAAAAAAAAAAAAAAAAAAAAAAB gAAA+ E QA s RhAAAF c Y FAAG o DA ZehEALYIQAAAMAKAAEAC kAAQAA 
AAQAAgAAAAAAAAAAAAAAAAAAAAAAABgAAA+EEA4 RhAAAF cYFAAF 4 Dw ZehBAOYIQAAAMAKAAFACkA 
AQAAAAIAAgAAAAAAAAAAAAAAAAAAAAAAABgAAA+E4BARhAAAFcYFAAFIEgZehOAQYIQAAAMAKAAG 
AC kAAQAAAAQAAgAAAAAAAAAAAAAAAAAAAAAAAB gAAA+ E s BMRhAAAF c Y FAAE Y FQ Z ehLATYIQAAAMA 
KAAHACkAAQAAAAIAAgAAAAAAAAAAAAAAAAAAAAAAABgAAA+EgBYRhAAAFcYFAAHoFwZehlAWYIQA 
AAMAKAAIACkAQgAAAEMllA0AAAAAAAAAAAAAAAD6f+Q+AAAAAAAAAAAAAAAAbFCMagAAAAAAAAAA 
AAAAAFJ2IAcAAAAAAAAAAAAAAAAjdMciAAAAAAAAAAAAAAAATD0kegAAAAAAAAAAAAAAAP7///8A 
AAAAtPDfAwEAAACA////AAAAAAAAAAAAAAAANGes cwAAAAAAAAAAAAAAABRFZncAAAAAAAAAAAAA 
AADQNohfAAAAAAAAAAAAAAAA83a9dgAAAAAAAAAAAAAAAF08Ii0AAAAAAAAAAAAAAAD4OS99AAAA 
AAAAAAAAAAAAaEVfTwAAAAAAAAAAAAAAAI J32XAAAAAAAAAAAAAAAAAuX5MgAAAAAAAAAAAAAAAA 
Bib JYwAAAAAAAAAAAAAAAOhQQzoAAAAAAAAAAAAAAAAKFyS FAAAAAAAAAAAAAAAA+g Kb Ww AAAAAA 
AAAAAAAAAG YKoAwAAAAAAAAAAAAAAADDRphT AAAAAAAAAAAAAAAAS10 S Fg AAAAAAAAAAAAAAA J1 h 
VD4 AAAAAAAAAAAAAAABkFL4 lAAAAAAAAAAAAAAAAEVSqZgAAAAAAAAAAAAAAALdbOlYAAAAAAAAA 
AAAAAACxdj Q/AAAAAAAAAAAAAAAAcgW6TgAAAAAAAAAAAAAAAGox4 yUAAAAAAAAAAAAAAAApNuSd 
AAAAAAAAAAAAAAAASwi3YAAAAAAAAAAAAAAAAKpdXEcAAAAAAAAAAAAAAAAbXMFpAAAAAAAAAAAA 
AAAAxCo FeAAAAAAAAAAAAAAAAKoFD1sAAAAAAAAAAAAAAADMMW5 rAAAAAAAAAAAAAAAA23 FC DAAA 
AAAAAAAAAAAAAGYExzsAAAAAAAAAAAAAAABRNlo+AAAAAAAAAAAAAAAA9 j qic AAAAAAAAAAAAAAA 
ALIEkiIAAAAAAAAAAAAAAAApNu5dAAAAABzx3WMBAAAA4yVTBAAAAAAAAAAAAAAAACk2710AAAAA 
KPH fAwEAAAApNu 5 dAAAAADTx 3wMBAAAAKTbuXQAAAABAS d8DAQAAACk2 710AAAAAT PH fAwEAAAAp 
Nu SdAAAAAFjx 3wMBAAAAKTbuXQAAAAB k8 d8DAQAAAEN9 Z1EAAAAAAAAAAAAAAADmWCUvAAAAAAAA 
AAAAAAAAo 3 wBIAAAAAAAAAAAAAAAALVXWFUAAAAAAAAAAAAAAAAoD kMiAAAAAAAAAAAAAAAAYxkN 
BAAAAAAAAAAAAAAAADBA4QgAAAAAAAAAAAAAAACKNiN/AAAAAAAAAAAAAAAAlgvaaQAAAAAAAAAA 

... AAAAAJAouA8AAAAAAAAAAAAAAADWZnYoAAAAAAAAAAAAAAAAtR90LAAAAAAAAAAAAAAAADJFtksA 
AAAAAAAAAAAAAAC2XeE0AAAAAAAAAAAAAAAA6BhdPwAAAAAAAAAAAAAAAP////////////////// 
///////////////////A8N8DYP///wEAAAAXQAAAAAAAAAAAAAAAAAAAeAAAAA8QAAAPhIAHEYSI 

'/16EgAdghIj/Q0oSAE9KAQBRSgEAbygAAQC38P////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////8BAAAAEABAAP//////////AQAAABAAAQD/////AQAAABAAQAD/////AQAAABAAAQD///// 
AQAAABCEmP7/////AQAAABAAAAD/////AQAAABCEmP7///////////////////////////////// 
/////////////////////////////////////////////////zsAAAAAAAAAAAAAAAAAAAAAAAAA 
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA//87AAAAAAAAABIA 
AQAJBAMACQQFAAkEAQAJBAMACQQFAAkEAQAJBAMACQQFAAkEAAAAAAAAAAAAAAAAAAAAAAAAAAAS 
AAEACQQDAAkEBQAJBAEACQQDAAkEBQAJBAEACQQDAAkEBQAJBAAAEgABAAkEAwAJBAUACQQBAAkE 
AwAJBAUACQQBAAkEAwAJBAUACQQAAAAAAAASAAEACQQDAAkEBQAJBAEACQQDAAkEBQAJBAEACQQD 
AAkEBQAJBBIAAQAJBAMACQQFAAkEAQAJBAMACQQFAAkEAQAJBAMACQQFAAkEAAASAAEACQQDAAkE 
BQAJBAEACQQDAAkEBQAJBAEACQQDAAkEBQAJBBIAgCxOxAMACQQFAAkEAQAJBAMACQQFAAkEAQAJ 
BAMACQQFAAkEAAAAAAAAAAAAAAAAEgCALHTEAwAJBAUACQQBAAkEAwAJBAUACQQBAAkEAwAJBAUA 
CQQAABIAgDCigBkACQQbAAkEDwAJBBkACQQbAAkEDwAJBBkACQQbAAkEAAAAABIAAQAJBAMACQQF 
AAkEAQAJBAMACQQFAAkEAQAJBAMACQQFAAkEAAASAAEACQQDAAkEBQAJBAEACQQDAAkEBQAJBAEA 
CQQDAAkEBQAJBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAEsAaOKn 
AKMGFg4BAAAAAADiP/cDowYWDgEAAAAAAK5UGAefbldIAQAAAAAAGl+2CJ9vV0gBAAAAAADTdAQK 
n29XSAEAAAAAAKMGFg4AAAAAAAAAAAABAgACABxrDhGj BhYOAQAAAAAAkzsOE6MGFg4BAAAAAABP 
XCkWn29XSAEAAAAAAJYc+hqj BhYOAQAAAAAAHwooGS 9vV0gBAAAAAAB5eMUbn2 9XSAEAAAAAAPwU 
fx6fbldIAQAAAAAA9B4jJ59vV0gBAAAAAAA8UEwnowYWDgEAAAAAAIA51SefbldIAQAAAAAAxyAC 
KKMGFg4BAAAAAAA4WFOrn29XSAEAAAAAAMxoIzCjBhYOAQAAAAAA9xz6MKMGFg4BAAAAAAAUE38x 
owYWDgEAAAAAABVt5zOfbldIAQAAAAAACzPONKMGFg4BAAAAAAA+OTw3n29XSAEAAAAAAGdLWzej 
BhYOAQAAAAAATinm2OJ9vV0gBAAAAAADjCuM4owYWDgEAAAAAAGVlOzyfbldlAQAAAAAAI03UPKMG 
Fg4BAAAAAADXLxo+owYWDgEAAAAAAOcbBECfbldIAQAAAAAAyH7MQaMGFg4BAAAAAACwFDxDn29X 
SAEAAAAAAMVD1USj BhYOAQAAAAAA6U9JRZ9vV0gBAAAAAABiHllGowYWDgEAAAAAADdPw0efbldI 
AQAAAAAAn29XSAAAAAAAAAAAAAECAAIAayN6TAAAAAAAAAAAAAECAAIAAU9RTqMGFg4BAAAAAACL 
TWFQowYWDgEAAAAAAHt4glCfbldIAQAAAAAA3BufUKMGFg4BAAAAAADj KnJSowYWDgEAAAAAACMS 
OVOjBhYOAQAAAAAAu38KWqMGFg4BAAAAAADtEpldowYWDgEAAAAAAJgMQmCjBhYOAQAAAAAAACdG 
YJ9vV0gBAAAAAADpdVphn29XSAEAAAAAAA0uzWGfbldIAQAAAAAASWblZJ9vV0gBAAAAAACpbjxl 
owYWDgEAAAAAAJtreGWfbldIAQAAAAAAe2SJZqMGFg4BAAAAAADzQMppowYWDgEAAAAAAGBy5Gqj 
BhYOAQAAAAAAlAuZa59vVOgBAAAAAAAuIb5rowYWDgEAAAAAADYx9WyfbldIAQAAAAAAiDBmbaMG 
Fg4BAAAAAABzc5ltn29XSAEAAAAAANBPWm6jBhYOAQAAAAAAYROyb6MGFg4BAAAAAABUSwNxowYW 
DgEAAAAAAHlwFXKj BhYOAQAAAAAAqCbfcp9vVOgBAAAAAAAOQgxOowYWDgEAAAAAALQOEXSfbldI 
AQAAAAAA61pkdZ9vV0gBAAAAAAD0HKV4owYWDgEAAAAAAHJ7OHqfbldIAQAAAAAATzhheqMGFg4B 
AAAAAACVelh9n2 9XSAEAAAAAAGQYHH+j BhYOAQAAAAAAegAAAAQAAAAIAAAASQAAAAAAAABuAAAA 
ugECANlDAwBtFwgAlFwIADwPCQC9FwoApl8LALUZDgBsWBEAH3gRAGslEgBvSBMA4X0UACVAFgDS 
ShgAVRYZAMQ2HABmMR4Aj OIkAMSlJwCiMikAfGctADQmLgDrPjAA3icyAHRFNABbSzQAeHUlAHJ6 
NQBiTj kAzg06AFUgPAD0WTwAlB4 9AEdhPQDcPOAAHlZAADBeQAArOUIANkhFAOoDSABSHUgAAFhI 
AOSySQCFeEsApklMACkKUwDFNVQAcOJYABp4WAAfZFsA0UlcADIVYQDLJ2IANXdiACURYwBcFmQA 
BjxlAEsOZgCDP20AcllyAFIDcwDwXHQAmnp5ADJwgAD/V4IAgDKEAPZ5hwA4BYgA81yIALcsigBl 
CYsAo20LAGtejQAUWo8ArFyRAGZhmgD3XJwAvFeeAPp/pAD9LKYAtEKpAHl4qgB2RK4Ani6xAN8E 
sgAYOLUAOX22ALhuuQALIrwADj e8AM18vwBKfcUAZOfGAIsj yAARSc4AZkTPAEhyzwDNQtEAlBfT 
AMBLlwCnVtsA+TzcAGB33gA+JtSAkBj jABV55wB2HugAUWj oAKMQ6wDpXewADj HtA0I87QBPf04A 
0ArvAG5z8wDlXfUAAij 4AKMs+gA3FvOADUz9AFR4/wAAAAAAtwIAALOCAADDAgAAxAIAAMwCAADd 
AgAA3gIAAOYCAAD3AgAA+AIAAAADAAALAwAADAMAABQDAAAfAwAAIAMAADQDAAAlAwAAPwMAAEwD 
AABNAwAAVQMAAGIDAABjAwAAkggAAAAAAAAIAAAAAgEAAAIBAACeAQAEAgEAAAIBAACeAQAEAgEA 
AAI BAACeAQAEAgEAAAIBAACeAQAEAgEAAAIBAACeAQAEAgEAAJ4BAAQCAQAAAgEAAJ4BAAQCAQAA 
AgEAAJYBAAT/QAOAAQAoAgAAKAIAAOj j OQOBAAEAKAIAAAAAAAAoAgAAQITAewIQAAAAAAAAAJEI 
AACQAAAQAEAAAP//AQAAAAcAVQBuAGsAbgBvAHcAbgD//wEACAAAAAAAAAAAAAAA//8BAAAAAAD/ 
/wAAAgD//wAAAAD//wAAAgD//wAAAAAJAAAARxaQAQAAAgIGAwUEBQIDBId6ACAAAACACAAAAAAA 
AAD/AQAAAAAAAFQAaQBtAGUAcwAgAE4AZQB3ACAAUgBvAG0AYQBuAAAANRaQAQIABQUBAgEHBgIF 
BwAAAAAAAAAQAAAAAAAAAAAAAACAAAAAAFMAeQBtAGIAbwBsAAAAMyaQAQAAAgsGBAICAgICBId6 
ACAAAACACAAAAAAAAAD/AQAAAAAAAEEAcgBpAGEAbAAAAGOmLAEAGQIOBQcCAgYCBAQDAAAAAAAA 
AAAAAAAAAAAAAQAAAAAAAABDAG8AcABwAGUAcgBwAGwAYQB0AGUAIABHAG8AdABoAGkAYwAgAEwA 

_ aQBnAGgAdAAAAEgAZQBsAHYAZQB0AGkAYwBhAAAARzWQAYAKAgIGCQQCBQgDBL8CAKD7/MdoEAAA 
" " AAAAAACfAAIAAAAAAEOAUwAgAEOAaQBuAGMAaABvAAAALf8z/yAADmYdZwAAQSaQAQAAAgsFBgIC 
_ AgMCB I cCAAAAAAAAAAAAAAAAAAC f AAAAAAAAAEEAcgBpAGEAbAAgAE 4 AYQByAH I AbwB 3 AAAAP z WQ 

' " AQAAAgcDCQICBQIEBId6ACAAAACACAAAAAAAAAD/AQAAAAAAAEMAbwBlAHIAaQBlAHIAIABOAGUA 
dwAAADUmAAAAAAILBgQDBQQEAgSHegBhAAAAgAgAAAAAAAAA/wEBAAAAAABUAGEAaABvAGOAYQAA 
ADsGkAECAAUAAAAAAAAAAAAAAAAAAAAAEAAAAAAAAAAAAAAAgAAAAABXAGkAbgBnAGQAaQBuAGcA 
c wAAACIABAAxCIgYAPDQAgAAaAEAAAAAz/KIJkPzi CbAyohmDAB1AAAAIgEAAM8 GAAABAEMAAAAE 
AAMQ Z gAAACIBAADPBgAAAQBDAAAAZ gAAAAAAAAAhAwDwEAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAC1B s AH t AC OAIAAE j QAABAAGQB kAAAAGQAAAK 4 HAAC uB wAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAg AAAAAAAAAAAA w z g 1E A 
8 BAA3 98AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAKPD/DwEACBSAAOQEAAD///9/ 
////f////3////9/////f////3////9/bRcIAP//EgAAAAAAAAAPAGkAUgBhAGQAaQBvACAAcABy 
AG8AdABvAGMAbwBsAAAAAAAAAAMASgBNAFYABgBQADIANgA3ADIAMQAAAAAAAAAAAAAAAAAAAAAA 
AAAAAPgAAAAGAAAAOwAAAAAADAABAAwAAgAMAAMADAAEAAwABQAMAAYADAAHAAwACAAMAAkADAAK 
AAwACwAMAAwADAANAAwADgAMAASADAAQAAwAEQAMABIADAATAAwAFAAMABUADAAWAAwAFwAMABgA 
DAAZAAwAGgAMABsADAAcAAwAHQAMAB4ADAAfAAwAIAAMACEADAAiAAwAIwAMACQADAAlAAwAJgAM 
ACcADAAoAAwAKQAMACoADAArAAwALAAMACOADAAuAAwALwAMADAADAAxAAwAMgAMADMADAAOAAwA 
NQAMADYADAA3AAwAOAAMADkADAA6AAwAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAA/v8AAAUBAgAAAAAAAAAAAAAAAAAAAAAAAQAAAOCFn/L5T2gQq5EIACsns9kwAAAAcAEA 
AB E AAAABAAAA kAAAAA IAAAC Y AAAAA wAAAL AAAAAE AAAA v AAAAAU AAA DIAAAAB w AAAN Q AAAAIAAAA 
6AAAAAkAAAD4AAAAEgAAAAQBAAAKAAAAIAEAAAsAAAAsAQAADAAAADgBAAANAAAARAEAAA4AAABQ 
AQAADwAAAFgBAAAQAAAAYAEAABMAAABoAQAAAgAAAOQEAAAeAAAAEAAAAGlSYWRpbyBwcm90b2Nv 
bAAe AAAAAQAAAABS YWQe AAAABAAAAEpNVgAe AAAAAQAAAABNVgAe AAAAC wAAAE 5 vcml hbC 5 kb 3QA 
bx4AAAAHAAAAUDI2NzIxAGQeAAAAAwAAADEyADceAAAAFAAAAElpY3Jvc29mdCBXb3JkIDEwLjAA 
QAAAAACeChw0AAAAQAAAAAAQqFbNisQBQAAAAADqKU09 j sQBQAAAAAByilnMjsQBAwAAAAEAAAAD 
AAAAIgEAAAMAAADPBgAAAwAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAJWUy^AAASJW^J^AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAP7/ 
AAAFAQIAAAAAAAAAAAAAAAAAAAAAAAIAAAAClc3VnC4bEJOXCAArLPmuRAAAAAXVzdWcLhsQk5cI 
AC s s+a 5 EAQAAAAEAAAwAAAABAAAAaAAAAASAAABwAAAABQAAAIQAAAAGAAAAj AAAABEAAACUAAAA 
F w AAA J wAAAAL AAAAp AAAAB AAAAC S AAAAE wAAALQ AAAAW AAAA v AAAAA 0 AAAD E AAAAD AAAAO AAAAAC 
AAAA5AQAAB4AAAAJAAAATW90b3 JvbGEAAGcAAwAAAGYAAAADAAAAQwAAAAMAAACuBwAAAwAAAHsQ 
C g AL AAAAAAAAAAs AAAAAAAAAC w AAAAAAAAAL AAAAAAAAAB 4 QAAAB AAAAE AAAAG1S Y WRpb y B w cm 9 0 
b 2 N vb AAME AAAAg AAAB 4 AAAAG AAAAVG1 ObGU AAw AAAAEAAAAAAFwB AAAHAAAAAAAAAE AAAAABAAAA 
zAAAAAIAAADUAAAAAwAAANwAAAAEAAAAEAEAAAUAAAAOAQAABgAAAFABAAAFAAAAAgAAABQAAABf 
QWRIb2NSZXZpZXdDeWNsZUlEAAMAAAAOAAAAXOVtYWlsU3ViamVjciAAEAAAADQAAAF9BdXRob3JF 
bWFpbAAFAAAAGAAAAF9BdXRob3JFbWFpbERpc3BsYX10YWllAAYAAAAZAAAAXlJldmlld21uZlRv 
b2xzU2hvd25PbmNlAAIAAADkBAAAAwAAADAPMJIeAAAAKQAAAElhcmtldCBSZXFlaXJlbWVudHMg 
RG9jIChEcmFmdCkgYXR0YWNoZWQAAF9SHgAAABkAAABkYXZpZC51bGllckBtb3Rvcin9sYS5jb20A 
RH JhHgAAABIAAABVbGllciBEYXZlLUUOMj cyMQBsYR4AAAABAAAAAGxtZQAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

. ^.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAjy^AAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAIWWIAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA?^AAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAATUXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAA?\AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAA/^AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABAAAAAgAAAAMA 
AAAE AAAABQ AAAAY AAAAH AAAAC AAAAA kAAAAKAAAAC w AAAAw AAAAN AAAADg AAAA 8 AAAAQ AAAAE Q AA 
ABIAAAAT AAAAFAAAAB U AAAAWAAAA F wAAAB g AAAA Z AAAAG g AAAB s AAAAc AAAAH Q AAAB 4 AAAA f AAAA 
I AAAAC EAAAAi AAAAI wAAACQAAAAl AAAA JgAAAC c AAAAo AAAAKQAAAC oAAAAr AAAALAAAAC OAAAAu 
AAAALwAAADAAAAAxAAAAMgAAADMAAAAOAAAANQAAADYAAAA3AAAAOAAAADkAAAA6AAAAOwAAADwA 
AM 9 AAAAP gAAAD 8 AAAB AAAAAQQ AAAE I AAAB DAAAARAAAAE U AAABG AAAAR w AAAE g AAAB JAAAAS g AA 
AEsAAABMAAAATQAAAE 4 AAAB PAAAAUAAAAFEAAABS AAAAUwAAAFQAAAD+ III /VgAAAFcAAABYAAAA 
WQAAAF oAAABbAAAAXAAAAPV / / / 9eAAAAXwAAAGAAAABhAAAAYgAAAGMAAABkAAAAZQAAAGYAAABn 
AAAAaAAAAG kAAABqAAAAa wAAAGwAAAB t AAAAbgAAAG 8 AAABwAAAAcQAAAH I AAAB zAAAAdAAAAHUA 
AAB 2 AAAAdwAAAH gAAAB 5 AAAAe gAAAH s AAAB 8 AAAA f QAAAH 4 AAAB/AAAAgAAAAIEAAACCAAAAgwAA 
AIQAAAC FAAAAhgAAAI cAAAC I AAAAiQAAAI o AAAC L AAAA j AAAAI 0 AAACOAAAA j wAAA JAAAACRAAAA 
kgAAAJMAAACUAAAAlQAAAJYAAACXAAAAmAAAAJkAAACaAAAAmwAAAJwAAACdAAAAngAAAJSAAACg 
AAAAoQAAAKI AAAC j AAAA/v/ / / 6UAAACmAAAApwAAAKgAAACpAAAAqgAAAKsAAAD+ / / / / rQAAAK4 A 
AACvAAAAsAAAALEAAACyAAAAswAAAP7////9/////f///7cAAAD+/////v////7///////////// 

' //////////////////////////////////////////////////////////////////////////// 
•muuuj /.//////////./////////////////////////////////////////////////////// 
///////////////////////////////////////////////////////////////"///////////// 
//////////////////////////////////////////////////////////////////////////// 
////////////////////////////////////////////////////////////UgBvAGSAdAAgAEUA 
bgBOAHIAeQAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABYABQH/ 
/////////wMAAAAGCQIAAAAAAMAAAAAAAABGAAAAAAAAAAAAAAAAOF92ecyOxAG5AAAAgAAAAAAA 
AAB EAG EAdAB hAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAACgACAf///////////////wAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAFUAAAAAEAAAAAAAADEAVABHAGIABABLAAATYIAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAOAAIBAQAAAAYAAAD/ III / AAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAXQAAAKCNAAAAAAAAVwBvAHIAZABEAGSAYwBlAGOAZQBuAHQAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABoAAgECAAAABQAAAP/ / / / 8AAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAo 6 kAAAAAAAAFAFMAdQBt AG OAYQBy 
AHkASQBuAGYAbwByAGOAYQBOAGkAbwBuAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKAACAf / / 
/////////////wAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKQAAAAAEAAAAAAA 
AAUARABvAGMAdQBtAGUAbgBOAFMAdQBtAGOAYQByAHkASQBuAGYAbwByAGOAYQBOAGkAbwBuAAAA 
AAAAAAAAAAA4 AAIBBAAAAP//////////AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAArAAAAAAQAAAAAAAAAQBDAG8AbQBwAE8AYgBqAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAABI AAg D///////////////8 AAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAagAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAP///////////////wAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAEAAAD+//////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
////////////////////////////////////////////////////////AQD+/wMKAAD/////BgkC 
AAAAAADAAAAAAAAARhgAAABNaWNyb3NvZnQgV2 9yZCBEb2NlbWVudAAKAAAATVNXb3JkRG9jABAA 
AABXb3JkLkRvY3VtZW50LjgA9DmycQAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABSAGSAbwBOACAARQBuAHQA 
cgBSAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAFgAFAf////// 
III/AwAAAAYJAgAAAAAAwAAAAAAAAEYAAAAAAAAAAAAAAABg+v2j z17EAb8AAACAAwAAAAAAAEQA 
YQBOAGEAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAKAAIB////////////////AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
V Q AAAAAQ AAAAAAAAMQ B U AG E A Y g B s AG U AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAA4AAgEBAAAABgAAAP / / / / 8 AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAABdAAAAoIOAAAAAAABXAGSAcgBkAEQAbwB j AHUAbQBlAG4AdAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGgACAQIAAAAFAAAA/ / / / /wAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAC j qQAAAAAAAIEAAACCAAAAgwAAAIQAAACF 
AAAAhgAAAIcAAACIAAAAiQAAAIoAAACLAAAAj AAAAI0AAACOAAAAjwAAAJAAAACRAAAAkgAAAJMA 
AAC UAAAAIQAAAJYAAACXAAAAmAAAAJkAAACaAAAAmwAAAJwAAACdAAAAngAAAJ8AAACgAAAAoQAA 
AKIAAACjAAAA/v///6UAAACmAAAApwAAAKgAAACpAAAAqgAAAKsAAAD+//////////////////// 

' ///////////////////////////9//////////////////////////////++AAAA/f////7////+ 
/////v///70AAAD///////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
////////////////////////////////////////////////////AQAAAP7///8 DAAAABAAAAAUA 
AAAGAAAABwAAAAgAAAAJAAAACgAAAAsAAAAMAAAADQAAAP7///////////////////////////// 
////•////////-//////////////////////////////////////////////////////////////// 
/////////////////////////////././///.///•////•////•/////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////////////////////////////// 
//////////////////////////////////////////////////+UAQAABgAAAAIAAAAUAAAAXO Fk 
SG9jUmV2aWV3Q31jbGVJRAADAAAADgAAAF9FbWFpbFNlYmplY3QABAAAAA0AAABfQXV0aG9yRWlh 
aWwABQAAABgAAABfQXV0aG9yRWlhaWxEaXNwbGF5TmFtZQAGAAAAGQAAAF9SZXZpZXdpbmdUb2 9s 
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clNob3duT25jZQAHAAAAHAAAAF9QcmV2aW91c0FkSG9jUinV2aWV3Q31jbGVJRAACAAAA5AQAAAMA 
AAAuu+54HwAAABUAAABXAGkAcgBlAGwAZQBzAHMAIABDAGEAcgAgAEEAZABhAHAAdABlAHIAAAAA 
AB8AAAARAAAAagBtAHYAQABtAG8AdABvAHIAbwBsAGEALgBjAG8AbQAAAAAAHwAAABYAAABWAGkA 
bABsAGUAdgBpAGUAaQBsAGwAZQAgAEoALQBQADIANgA3ADIAMQAAAAMAAAAwDzCSAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAUAUwBlAG0AbQBhAHIAeQBJAG4A 
ZgBvAHIAbQBhAHQAaQBvAG4AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAoAAIB//////////// 
III / AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAApAAAAAAQAAAAAAAABQBEAGS A 
YwBlAG0AZQBuAHQAUwBlAG0AbQBhAHIAeQBJAG4AZgBvAHIAbQBhAHQAaQBvAG4AAAAAAAAAAAAA 
ADgAAgEEAAAA/1111111118AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACAAAA 
4AIAAAAAAAABAEMAbwBtAHAATwBiAGoAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAEgACAP///////////////wAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAABqAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA////////////////AAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAQD+/wMKAAD/////BgkCAAAAAADA 
AAAAAAAARhgAAABNaWNyb3NvZnQgV29yZCBEb2NlbWVudAAKAAAATVNXb3JkRG9jABAAAABXb3Jk 
LkRvY3VtZW50LjgA9DmycQAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAD+/wAABQEC 
AAAAAAAAAAAAAAAAAAAAAAACAAAAAtXNlZwuGxCTlwgAKyz5rkQAAAAFlc3VnC4bEJOXCAArLPinu 
RAE AAAAB AAAMAAAAAQ AAAG g AAAA P AAAAc AAAAAU AAAC E AAAAB g AAA I w AAAARAAAA1AAAAB C AAAC C 
AAAACwAAAKQAAAAQAAAArAAAABMAAACOAAAAFgAAALwAAAANAAAAxAAAAAwAAADgAAAAAgAAAOQE 
AAAeAAAACQAAAE1vdG 9 yb2 xhAABnAAMAAABmAAAAAwAAAEMAAAADAAAArgcAAAMAAAB7 EAoACwAA 
AAAAAAALAAAAAAAAAAsAAAAAAAAACwAAAAAAAAAeEAAAAQAAABAAAABpUmFkaW8gcHJvdG9jb2wA 
DBAAAAIAAAAeAAAABgAAAFRpdGxlAAMAAAABAAAAAACcAQAABwAAAAAAAABAAAAAAQAAAPAAAAAC 
AAAA+AAAAAMAAAAAAQAABAAAADQBAAAFAAAAYAEAAAcAAAA= 

NextPart 000 01C48ECC.A41A12C2--
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Thu Feb 10 14:15:13 2005 From 
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: <3F05200B37AlD511BE550002B3289243159F1414@az43exm04.phx.mcd.mot.com> 
From: Villevieille J-P26721 <jmvGmotorola.com> 
To: Ahmad Ahsan-G30074 <ahsan.ahmad@motorola.com>, 

Natt Amrit-AAN040 
<amritnatt@motorola.com>. 

Will Andrew-AWILLl <Andrew.Will@motorola.com>, 
Matlock Christine-G20007 <christine.c.matlock@motorola.com>, 
Costello Edward-G2004 8 <ejc@motorola.com>, 
CLAYTON MARK-AMC036 

<Mark.Clayton@motorola.com>, 
Roth Matthew-p53995 

<Matthew.Roth@motorola.com>, 
Rutledge Shawn-E50053 

<shawn. rutledge@motorola. coin> 
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.EB9A60FA" 

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.EB9A60FA 
Content-Type: text/plain 

Ashan, 

the use case was debated before and may or may not be included in versionl Actually, 

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 

"Sent: Monday, September 27, ' 2004 11:57 AM 
.To: .• Ahmad, Ahsan-G3007 4; Natt Amrit-AAN040; Will Andrew-AWILLl; Matlock Christine-G20 
Subject: When do I get 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.EB9A60FA 
Content-Type: text/html 
Content-Transfer-Encoding: base64 

PCFET0NUWVBFIEhUTUwgUFVCTElDICItLy9XM0MvL0RURCBIVElMIDQuMCBUcmFuc210aW9uYWwv 
LOVOIj 4NCjxIVElMPj xIRUFEPgOKPElFVEEgSFRUUClFUWJVj 0iQ29udGVudClUeXBlIiBDT05U 
RU5UPSJ0ZXh0L2h0bWw7IGNoYXJzZXQ9WMtQVNDSUkiPg0KPFRJVExFPk;llc3NhZ2U8LlRJVExF 
Pg0KDQo8TUVUQSBjb250ZW50PSJNU0hUTUwgNi4wMC4 yODAwLjEONTgiIG5hbWU9ROVORVJBVE9S 
PjwvSEVBRD4NCj xCTORZPgOKPERJVj 4 SUlBBTiBjbGFzczOOMzclNTUzMTktMj cwOTIwMDQ+PEZP 
TlQgZmFj ZTlBcmlhbCBjb2xvcj 0jMDAwMGZmIA0Kc216ZT0yPkFzaGFuLDwvRk9OVD4 8L1NQQU4 + 
PC9ESVY+DQo8RElWPj xTUEFOIGNsYXNzPTQzNzUlNTMxOSOyNzASMjAwND4 8Rk90VCBmYWNlPUFy 
aWFsIGNvbG9yPSMwMDAwZmYgDQpzaXplPTI + PC9GT05UPjwvUlBBTj 4mbmJzcDs8L0RJVj 4NCjxE 
SVY+PFNQQU4gY2xhc3M9NDM3NTUlMzE5LTI3MDkyMDA0Pj xGT05UIGZhY2U9QXJpYWwgY29sb319 
IzAwMDBmZiANCnNpemU9Mj 5BY3RlYWxseSwgdGhlIHVzZSBj YXNlIHdhcyBkZWJhdGVkIGJlZm9y 
ZSBhbmQgbWF5IG9yIGlheSBub3QgYmUgaW5jbHVkZWQgDQppbiB2ZXJzaW9uMS4wIGJldCB3aWxs 
IGJlIHRoZXJlIHVsdGltYXRlbHk6IGFzIHRoZSBjb250ZW50IGlzIHJlc21kZW50IG9uIHRoZSAN 
CnBob251IGllbW9yeSwgdGhlIGFjdGlvbiBQdXNoLXRvLUJleSAoZXZlbiBpZiBpdCB3aWxsIHBo 
eXNpY2FsbHkgYmUgc31uY2hlZCBvbmx5IA0KbGF0ZXIgaW4gdGhlIGRheSkgc2hvdWxkIGNsZWFy 
IGEgZmxhZyBpbiB0aGUgc29uZyByaWdodHMgYXlslzb2NpYXRlZCBkaWdpdGFsIA0KcinlnaHRzIHN0 
b3JlZCBpbnRvIHRoZSBwaG9uZSB0aGF0IHdvdWxkIGFsbG93IHVubGltaXRlZCByZXdpbmQvcGxh 
eSByaWdodCBhd2F5IA0Kb24gdGhlIHBob251IGlmIG51ZWRlZC4mbinJzcDsgV2UgbWF5IGFldG9t 
YXRpY2FsbHkgcHVzaCB0aGUgc2 9uZyBpbnRvIHRoZSAnTXkgDQptdXNpYyBj aGFubmVsIiBvbiBO 
aGUgcGhvbmUgb3Iga2VlcCBpdCBpbiB0aGUgc2FtZSBjaGFubmVsIGFuZCBhbGxvdyBpbnN0YW50 
IA0KcmVwbGF5LCB3aGljaGV2ZXIgaXMgdGhlIGlvc3QgbmF0dXJhbCBmb3IgdGhlIHVzZXIgKFRC 
RCBlc2VyIGdyb3VwKS4inbinJzcDsgYXMgd2UgDQphcmUgZWlwaGFzaXppbmcgb251IHR5cGUgb2Yg 
YmVoYXZpb3IgcGVyIGNoYW5uZWwgKHRyaWNrIHBsYXlzIG9yIG5vIHRyaWNrIA0KcGxheXMpLCB0 
aGUgZmlyc3QgbWVjaGFuaXNtIGlheSBiZSB0aGUgYmVzdC4mbinJzcDsgVGhpcyBtb2RlbCB3b3Jr 
cyB3ZWxsIGZvciANCmZldHVyZSB0b2tlbiBjcmVkaXQgLWJhc2VkIHRyYW5zYWN0aW9uIGNvdW50 
ZXJzIHdoaWNoIGRvIG5vdCBuZWVkIGEgbG12ZSANCinludGVyYWN0aW9uIHRvIGNhcnJ5IGZvcndh 
cmQgdGhlIHRyYW5zYWN0aW9uJm5ic3A7YW5kIGF2b21kIHNlcGFyYXRlIA0KbWljcm8tcHVyY2hh 
c2UgcmVxdWVzdHMuJm5ic3A7IEluIHNlY2ggYSBjYXNlLCB0aGUgbmV4dCBzeW5j aCBvZiBNeSBN 
dXNpYyBtYXkgYmUgDQpmb3Igbm90aGluZyBhcyB0aGUgc29uZyB3aWxsIGFwcGVhciBhdXRvbWF0 
aWNhbGxSIGluICJteSByZWNlbnRseSBwdXJj aGFzZWQiIA0Kc2VjdGlvbiBvZiBNeSBNdXNpYyBj 
aGFubmVsKS4uLj wvRk90VD4 8LlNQQU4 + PC9ESVY+DQo8RElWPjxTUEFOIGNsYXNzPTQzNzUlNTMx 
OSOyNzASMjAwND4 8Rk9OVCBmYWNlPUFyaWFsIGNvbG9yPSMwMDAwZmYgDQpzaXplPTI + PC9GT05U 
PjwvUlBBTj 4mbmJzcDs8L0RJVj 4NCj xESVY+PFNQQU4gY2xhc3M9NDM3NTUlMzE5LTI3MDkyMDA0 
PjxGT05UIGZhY2U9QXJpYWwgY29sb3l9IzAwMDBmZiANCnNpemU9Mj5yZWdhcmRzLi4uSkl2PC9G 
TO5UPj wvUlBBTj 4 SLORJVj 4NCj XESVY+Jm5ic3A7PC9ESVY+DQo8RElWIGFsaWduPWxlZnQ+DQo8 
RElWIGFsaWduPWxlZnQ+PEZPTlQgZmFj ZT0iQ29taWMgU2FucyBNUyIgY29sb3I9IzAwMDA4MCBz 
aXplPTI+SmVhbilNYXJjIA0KVinlsbGV2aWVpbGxlPC9GT05UPjwvRElWPgOKPERJViBhbGlnbjIs 
ZWZOPj xGT05UIGZhY2U9IkNvbWljIFNhbnMgTVMiIGNvbG9yPSMwMDAwODAgc216ZTOyPkRpcmVj 
dG9yIA0KRW5naW51ZXJpbmcgQWR2YW5j ZWQgU29sdXRpb25zPC9GT05UPjwvRElWPgOKPERJViBh 
bGlnbjIsZWZOPj xGT05UIGZhY2U9IkNvbWljIFNhbnMgTVMiIGNvbG9yPSMwMDAwODAgDQpzaXpl 
PTI+TW90b3JvbGE8L0ZPTlQ+PC9ESVY+DQo8RElWIGFsaWduPWxlZnQ+PEZPTlQgZmFjZT0iQ29t 
aWMgU2FucyBNUyIgY2 9sb3191zAwMDA4MCBzaXplPTI+VGVtcGUsIA0KQVo8L0ZPTlQ+PC9ESVY+ 
DQoSRElWIGFsaWduPWxlZnQ+PEZPTlQgZmFj ZT0iQ29taWMgU2FucyBNUyIgY29sb319IzAwMDA4 
MCANCnNpemU9Mj 4oVyk2MDItNj U5LTgxNzc8L0ZPTlQ+PC9ESVY+DQo8RElWIGFsaWduPWxlZnQ+ 
PEZPTlQgZmFj ZT0iQ2 9taWMgU2FucyBNUyIgY29sb3191zAwMDA4MCANCnNpemU9Mj 4oTSkOODAt 
MjM2LTM0NDY8L0ZPTlQ+PC9ESVY+DQo8RElWIGFsaWduPWxlZnQ+PEZPTlQgZmFjZT0iQ2 9taWMg 
U2FucyBNUyIgY2 9sb319IzAwMDA4MCBzaXplPTI + PEEgDQpocmVmPSJtYWlsdGS 6ainl2QGlvdG9y 
b2xhLmNvbSI+aml2QGlvdG9yb2xhLmNvbTwvQT4 8L0ZPTlQ+PC9ESVY+PC9ESVY+DQo8QkxPQ0tR 
VU9URSBkaXI9bHRyIHN0eWxlPSJNQVJHSU4tUklHSFQ6IDBweCI+DQogIDxESVY+PC9ESVY+DQog 
IDxESVYgY2xhc3M9T3V0bG9va011c3NhZ2VIZWFkZXIgbGFuZzllbillcyBkaXI9bHRyIGFsaWdu 
PWxlZnQ+PEZPTlQgDQogIGZhY2U9VGFob21hIHNpemU9Mj 4tLS0tLU9yaWdpbmFsIEllc3NhZ2Ut 
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LSOtLTxCUj 4 8Qj 5Gcm9tOjwvQj 4gQWhtYWQgDQogIEFoc2FuLUczMDA3NCA8QlI + PEI+U2VudDo8 
LOI + IElvbmRheSwgU2VwdGVtYmVyIDI3LCAyMDAOIDExOj U3IA0KICBBTTxCUj 4 8Qj 5Ubzo8L0I + 
IEFobWFkIEFoc2FuLUczMDA3NDsgTinF0dCBBbXJpclClBQU4wNDA7IFdpbGwgQW5k;cmV3LUFXSUxM 
MTsgDQogIElhdGxvY2sgQ2hyaXN0aW51LUcyMDAwNzsgQ29zdGVsbG8gRWR3YXJkLUcyMDAOODsg 
VitilsbGV2aWVpbGxlIEotUDl2NzIxOyANCiAgQ0xBWVRPTiBNQVJLLUFNQzAzNjsgUm90aCBNYXR0 
aGV3LXAlMzk5NTsgUnV0bGVkZ2UgDQogIFNoYXduLUUlMDAlMzxCUj 4 8Qj STdWJqZWNOOjwvQj 4g 
V2hlbiBkbyBJIGdldCBjb250ZW50IHRoYXQgSSBqdXN0IA0KICBib3VnaHQ/PEJSPj xCUj 4 8L0ZP 
TlQ+PC9ESVY+DQogIDxESVY+PEZPTlQgZmFjZTlBcmlhbCBzaXplPTI+PFNQQU4gY2xhc3M9MzY3 
MTYzNDE4LTI3MDkyMDA0PlRoaXMgaXMgc29tZXRoaW5nIA0KICB3ZSBuZWVkIHRvIGNvbnNpZGVy 
IGRlcmluZyBkZXRhaWxlZCBkZXNpZ24gYnV0IEkgdGhvdWdodCBJJ2QgYXNrIGJlZm9yZSBJIA0K 
ICBrab3JnZXQuPC9TUEFOPjwvRk9OVD48L0RJVj4NCiAgPERJVj48Rk9OVCBmYWNlPUFyaWFsIHNp 
emU9Mj 4 8UlBBTiANCiAgY2xhc3M9MzY3MTYzNDE4LTI3MDkyMDA0PjwvUlBBTj 4 8L0ZPT1Q+Jm5i 
c3A7PC9ESVY+DQogIDxESVY+PEZPTlQgZmFj ZTlBcmlhbCBzaXplPTI + PFNQQU4gY2xhc3M9MzY3 
MTYzNDE4LTI3MDkyMDA0PlVuZGVyIHRoZSBwcmVzZW50IA0KICBkZXNpZ24gd2UmbmJzcDsmbmJz 
cDt3ZX JlIChJIHdhcykgZW52aXNpb25pbmcgSWYgSSBhbSBsaXN0ZW5pbmcgdG8gYSBzb25nIHZp 
YSANCiAgaVJhZGlvIGluIG15IGNhciBhbmQgSSB3YW50IHRvIGJleSBpdCBJIGNsaWNrICJwdXNo 
IHRvIGJleSIuIEJldCBJIGNhbid0IA0KICBsaXN0ZW4gdG8gdGhlIGNvbnRlbnQgdG8gdGhlIHRy 
YWNrIGFnYWluIHVudGlsIEkgZ2V0IGhvbWUgb3IgdG8gYSBob3RzcG90IGFuZCANCiAgc31uYy4g 
PC9TUEFOPjwvRk9OVD4 8L0RJVj 4NCiAgPERJVj 4 8Rk90VCBmYWNlPUFyaWFsIHNpemU9Mj 4 8U1BB 
TiANCiAgY2xhc3M9MzY3MTYzNDE4LTI3MDkyMDA0PjwvUlBBTj4 8L0ZPTlQ+Jm5ic3A7PC9ESVY+ 
DQoglDxESVY+PEZPTlQgZmFj ZTlBcmlhbCBzaXplPTI + PFNQQU4gY2xhc3M9MzY3MTYzNDE4LTI3 
MDkyMDA0Pk9uY2UgYSBlc2VyIHNlbmRzIA0KICBhIHJlcXVlc3QgdG8gYnV5Jm5ic3A7Y2 9udGVu 
dCBzaG91bGQgd2UgYWxsb3cgdGhlbSB0byByZXBsYXkgdGhlIGNvbnRlbnQgdGhhdCANCiAgdGhl 
eSBqdXN0IGJvdWdodCBpbWllZGlhdGVseT88LlNQQU4+PC9GT05UPjwvRElWPgOKICASRElWPjxG 
T05UIGZhY2U9QXJpYWwgc216ZT0yPj xTUEFOIAOKICBjbGFzczOzNj cxNjMOMTgtMj cwOTIwMDQ+ 
PC9TUEFOPjwvRk9OVD4mbmJzcDs8L0RJVj 4NCiAgPERJVj 4 8Rk90VCBmYWNlPUFyaWFsIHNpemU9 
Mj 4 8UlBBTiANCiAgY2xhc3M9MzY3MTYzNDE4LTI3MDkyMDA0PlRoYW5rcyw8LlNQQU4 + PC9GT05U 
PjwvRElWPgOKICASRElWPjxGT05UIGZhY2U9QXJpYWwgc216ZT0yPjxTUEFOIAOKICBjbGFzczOz 
Nj cxNjMOMTgtMjcwOTIwMDQ+PC9TUEFOPjwvRk9OVD4mbmJzcDs8L0RJVj 4NCiAgPERJVj4 8Rk90 
VCBmYWNlPUFyaWFsIHNpemU9Mj 4 8UlBBTiANCiAgY2xhc3M9MzY3MTYzNDE4LTI3MDkyMDA0PkFo 
c2FuPC9TUEFOPjwvRk90VD4 SLORJVj 4 8L0JMT0NLUVVPVEU+PC9CT0RZPjwvSFRNTD4NCg== 

NextPart 001 01C4A4D6.EB9A60FA-- • 

http://pts-web.tcg.mcg.mot.coni/.ir/patents/common/email/msg3.txt 2/11/2005 Page 432 of 667



Page 1 of2 

Thu Feb 10 14:16:42 2005 - From 
Return-Path: <Michael.PearceQMotorola.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 <CLAYT0N@POOH.TCG.MCG.MOT.C0M>; 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/az33exr03) with ESMTP id i8TIKBIf032309; 
Wed, 29 Sep 2004 13:20:11 -0500 

Received: from udomsvc6.labs.mot.com (udomsvc6.labs.mot.com [173.23.250.6]) 
by labs.mot.com (MotLabs Smoke & Mirrors) with ESMTP id i8TIKQ5j022043; 
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.PearceSMotorola.com> 
Subject: iRadio Streaming Media Protocol 
To: "'Mark Clayton1" <mark.clayton@Motorola.com>, 

Villevieille Jean Marc-P26721 <jmv0Motorola.com>, 
Costello Edward-G20048 <ejc@Motorola.com> 

Cc: Tzvetan Horozov <horozov@labs.mot.com>, 
"'Jay Almaula'" <Jay.Almaula@Motorola.com>, 

Venu Vasudevan'" <CW012@Motorola. com> 
Message-id: <00e801c4a650$fe33f930$02a317ad@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 
Content-transfer-encoding: 7BIT . 
Importance: Normal 
X-Priority: 3 (Normal) 
X-MSMail-priority: Normal 

H 1 

Folks, 

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

I wanted to summarize 

- 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 signal a graceful 
• termination of 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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•recorded 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 IDS 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 

- 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. 

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

There 

- A2DP basically uses lETF'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.Pearce0Motorola.com 

"Stamp out extremism!" 

http://pts-web.tcg.mcg.mot.com/.ir/patents/common/email/msg4.txt 2/11/2005 Page 434 of 667



Page 1 of 3 

Thu Feb 10 14:17:07 2005 From 
Return-Path: <Michael.Pearce0motorola.com> 
Received: from az4 3exm04.phx.mcci.mot.com ([144.191.86.40]) 

by pooh.tcg.mcg.mot.com (8.11.6/8.9.3) with ESMTP id i8UJbtp09590 
for <CLAYT0N@P90H.TCG.MCG.M0T.C0M>; 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 udomsvc6.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 iins2.labs.inot.com (iPlanet Messaging Server 5.2 (built Feb 21 2002)) 
with ESMTPA id <0I4V00CQYBGWME@ims2.labs.mot.com> for AMC036@az4 3.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: 
<3F05200B37AlD511BE550002B328 924316DF4E96@az4 3exm04.phx.mcd.mot.com> 
To: "'Costello Edward-G20048'" <ejc@motorola.com> 
Cc: "'Clayton Mark-AMC036'" <AMC036@az4 3.mcd.mot.com> 
Message-id: <001b01c4a71f$c2dbdc70$02a317ad@labs.mot.com> 
MIME-version: 1.0 
X-MIMEOLE: Produced By Microsoft MimeOLE V6.00.2800 .14 41 
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 iSUJb 

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 

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

Original Message 
> From: Costello Edward-G20048 [mailto:ejc0motorola.com] 
> Sent: Thursday, September 30, 2004 1:37 PM 
> To: PEARCE MICHAEL-AMP001 
> Cc: Clayton Mark-AMC036 
> 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? 
> 
> 

> Ed Costello 
> iRadio Client Applications 
> 2900 S. Diablo Way - TCG2 
> Tempe, AZ 85282 
> (602) 659-7737 
> ejc0motorola.com 
> 

Original Message 
> From: PEARCE MICHAEL-AMP001 
> 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) 
> 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). 

if 

> 

> I also removed the "still down" message for buttons 
> realized that all we need are pressed and released events. 

I 
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> 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 
> > From: Costello Edward-G20048 [mailto:ejc@motorola.com] 
> > Sent: Thursday, September 30, 2004 1:08 PM 
> > To: PEARCE MICHAEL-AMP001 
> > Subject: Event table for Streaming Protocol Doc. 
> > 
> > 

> > Mike, 
> > 

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

> > Ed 
> > 
> > 

> > 

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

> 
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Thu Feb 10 14:21:56 2005 From 
Return-Path: <ejc@motorola.com> 
Received: from az4 3exm04.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@POOH.TCG.MCG.MOT.COM>; Fri, 1 Oct 2004 10:56:36 -0700 

Received: by az43exin04.phx.mcd.mot.com with Internet Mail Service (5.5.2657.72) 
id <TXXXZ24C>; Fri, 1 Oct 2004 10:19:05 -0700 

Message-ID: <3F05200B37AlD511BE550002B328 924 316DF4EA7@az4 3exm04.phx.mcd.mot.com> 
From: Costello Edward-G20048 <ejc@motorola.com> 
To: "'tyounsi@consultant.com'" <tyounsi@consultant.com>, 

PEARCE MICHAEL-AMP001 <Michael.PearceQmotorola.com> 
Cc: Villevieille J-P26721 <jmv@motorola.com>, 

Clayton Mark-AMC036 
<AMC036@az4 3.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.BA2EA628" 

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_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 01C4A7DA.BA2EA628 
Content-Type: application/octet-stream; 

name="WACA Dataflow.ZIP" 
Content-Transfer-Encoding: base64 
Content-Disposition: attachment; 

filename="WACA Dataflow.ZIP" 

base64 data omitted. 

http://pts-web.tcg.mcg.mot.com/.ir/patents/conimon/email/msg6.txt 2/11/2005 
J 
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^ Radio 

iRadio Engineering 

* Radio™ 
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Radio™ ...js the Missing Link Satisfied 
iRadio 

Customer 

Trunk 

1 st generatio^^^ 
Monkey 

. 

1 % 
DJ 

ji 

- * 

> 

• * 
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# Radi©™ jRadio "Physical" Concept Architecture 

ytiiiMslne' Service / 
consent 

iRadio 
Server 
Centre 

Cable/DSL 
WiFi router 11 

provider Wireless Digital 
Media Adapter m • 

sEsSi 

© 
Cellular 

91 t Home theater ||| W yu " 3" jTJ 
Himil'filBIgaTi ii 

nB UPnP Controller 
fel [H wm? -JZ&S** 

Wireless 
Audio 

car Adaptor 

|̂H^9 
i 

r" tsv 

PC "Media Home Gateway" 
Linux 

Entertainment 
Phones 

sgm 

1 
PocketPC I • 
Phones 11 ll^M ̂

Baal 

Tethered Media-plaver 
Legacy Head unit 

Wireless -4 • BlueTooth 
Wireline -4 •WiFi 
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JBSSS&mj) viau 4 

U ^ Radio Daily Set Automated Distribution. 
TM 

• • 

i l 
iXtreme Mix Classic flatk 

1 llfaHIt 
Channel #1: Subscription Webcast 

"Themed" music channel 
• Sweet Home Alabama, Ramblin' 
Man, The Night They Old Dixie 
Down, Wrap it Up 

Erfc Clapton 
Time Pieces: But 

cF Eric Clapton WZ 
p[ -

©CsM?'̂ 

1982 

Knxkin' on Hiaven'i Door 

01:12 

m 
Buy It Now 

Channel #2: Subscription Webcast 
"Mood music" channel 

•Don't Tell Me, I'm the Only One, You 
Oughta Know, Bitch 

» v 
f, rwMUfcv 

Wsmm 
®(? (̂CoXcfc 

{CZD̂/ -yX_ 

Q mssa : !lnt>'-5il:o^ Hipsio I H I L ™ 
I i/lipjrs/8cst SctcWw 

lli'l o r.ltf U M!. ttPiJ.it.- & 
^-,4 

ICOM LIVEI 
•» Channel #3: Subscription Webcast 

"Genre" Music channel 
•FreeBird, Can't get no Satisfaction, 
Smoke on the Water, Karn Evil 9 

b*-
radio revolution 

Wtdftmsf® 

(HRfe 
mm ; -^j--IfP'!-!J, 

Channel #4 Subscription Webcast 
"Personal" Music channel 

• Burning Down The House, 
Sledgehammer, Girls Just Want to 
Have Fun, Sweet Dreams 

*: 

Tunejll 
801 

pian Ultawfei 
HaUio 

Channel #5 Subsscription Spoken 
Words 
• NPR-Talk of the Nation, Sporting 
News Flash, Cold Case Files, 
Weather Channel Car talk, 

sfe 
i 
Slassie 

..JM 
C^TQlfc ; njgj| gjMjtrgrra 

Isounffia 
8k,. 

wmi CIMBC 

0®^^ -©to® » 

Stream #6: Music I own 
• CD ripped collection 
• Digital Music downloads 

My MPS 
HilCTMItl [wi>o»oj 
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Radio™ From @Home to On-The-Go to in the Car... 
Low Cost 

Wireless Audio Adaptor 
Accessory 

M- f ' (itoir®®®) IMF MP 
inch 

| Volume up^> 'ic-. r:. " .. ,,,-y 
•*1 ilH 

Mr '""TPgtlflgtggl 

WiSffli feBjafesaga Xtreme Mix 
IBIEaTiSS 

i STraffic NPR 
til ,̂iRadî Bloomberg (FtegOii Eric Clapton 

Time Pieces: Best nL^* IglOMKti 31' 
L( 

'illli 
of Eric Clapton 

P 
•ftpasiQ 

1982 

Effl SlIQ 

Knockin' on Heaven's Door 

.̂AIN'el ©©©teiipF 
03® ©®(nfir®fl © IMF 

IB 
UggjKjgj! 

Dl 
Buy It Now ilfl a a o id 

* v'" aSmst 

ail •WSWM K 

Cbr 
NmJJprh 

ShdPO 
I Custom OEM bus | Vblume down^> 

i 
B iouan 

• A 914 Ijp.vj; 
-A ^=f,:Jt0^CP ^ -
|f] ^H^rc/tosl SclocUcn 

UiT •'.> 4 Mi »'«•. 

auclible.com* !** 

V 
& 

A-'g 
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^ Radio™ No new Ul behavior to learn... 
CD RECEIVER CDA-9BD7 TWE/A.HE 

SOURCE 
PWM MP3/WMA SEARCH Xt* 

TBTSEHT uttf 
RPTBl©KU. 

f^il 
T • Z. ^ 

USCJM 

S0071LPINEI SETUP iB uaiuiM 

7/2 //3 /l4ni//ica//6^/ I\{i ^camni] 1 Disp/imi® nx HUTE gUMT, 

I 
Optional Display switch 
(artist, song, channel...) 

Preset iRadio 
channel 

I I 
Mode CD Rewind 

or CD changer 

Optional 
Sub-folder 
browsing I 

Play / 
Pause iRadio 
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^ Radio iRadio Car Adaptation Road-Map 
TM 

»V«!,.«*•» 

3 ifl tao :H^SCP thrsjo Wireless 
s\* ".tv] 

0 Selection 
lip I » • 

Adaptor 
(Legacy) 

* iU IIU*. .I'h 

XSTT nsr^S-* wm 
m W 

Head-Unit Integration (NextGen) 

iRadi.QiMird,d 
mr 

m. .*t 

lroiem5S 
|rs(|Sj|] 
— 

IMl lillel IBIETel H iMitii •Sjoĵ 
tlbWdaB 

Biili mm itsii [813 ilragl 
i 

-O 
X X a 

M 

o 
X X X X X X X -1 

•o 
X X X X a 

W) 

X X X X 
• mm 

x x x x x 
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Radio™ Engineering Rules of Engagement 
• Mix E.Deming's Philosophy with 
SW Spiral Model Lifecycle: • 

- 4 phases accelerated lifecycle in fast 
iterations 

- You can't control what you can't 
measure-^ light progress metrics 

- K.I.S.F....we need small victories one 
at a time... 

- Do Risk Mitigation on bigger unknowns 
first 

• Design for testability 
- Do not forget / underestimate 

debugging tools (dataloggers, parsers 
- Concurrent DFT for unit and system 

level 

•Emphasis on shared tools & CM 
- Web portal, wiki, IM, Compass 

PLAN ACT 

M 

DO CHECK 

• ...Be curious...Experiment...Communicate...Have fun! 
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# Radio™ Goals & Milestones 

laisM mm 
H HI 

r 
(Dted AS e§4 m 

• Client • Client • Client 
• Dual board WACA 
• E680 & MPX BT demo 

• Client • Single board WACA pilot 
• JAVA E680 & C# MPX "personal 

• 2-boards WACA: BT+CD • Production WACA multi-
spoofer 
•Car deck to serial CD 
spoofer 
• Bluetooth stream from PC 

models legacy decks 
server" functions UPnP AV compliance 
(server, renderer, controller) 

• PC client content selection • E680 & MPX SW release 
• PC BT daemon / USB host middleware & application UI 

• PC client content browser • A2DP, AVRCP, PAN, SPP • Pause here, play there phone 
& home synchro 
• Push-to-Buy Simulation 

• PC client integrated UI 
browser+player 
• Daily set synchro 

to WACA 
• 1 phone BT to WACA BT 

• PC - phone daily synch 
• Pause here, play there all 
domains+ all trick plays 
•DRM enforcement multi- • DRM 

• Pause here, play there 3 domains codecs 
• Server • Push-to-Buy 

• Server • Server 
• Framework 
• Database Metadata 
schemas... 

• Server 
• Integration with live content 
AudioFeast??? 
• User config, profile 
• User authentication 
• Usage tracking 
• Basic synchronization 
• Administrative Mgmt 

• Integration with more than 1 
content provider 
• Database & streaming cost 
optimization 
• QoS monitoring 

•Full content management 
integration AudioFeast 
• DRM, automated download 
• Trial level SMS 
• Robust Database metadata mgmt 
& usage tracking 

• Fully validated 
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^ Radio TM 

Architecture vision I details 

Mark Clayton 
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^ Radio™ Overview 

iRadio 
Server 

Content 
Provider 

Cellular 
Network 

> H [ 
}y 

I Internet j 
/ 

A 

updates: 
HotSpot 

4 / 

£ 
updates 

• Thick 
Home 

Gateway 
Car 

Device 
Config <• control 

• 4-
• 

I 

\ 

updates 
• l 

T r ^ audio 

audio 
• Personal Thin 

Home 
Devices 

control 
Device Car 

Device 
control Trial Feature (E680) 

Possible Future Feature 
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^ Radio™ other View 
Content 
Providers 

\ 
Thick Car 

Device 
O j<- ' ' 

. •• 

;; , 

•••• . . \ 

/ •. / . . 

Updating 

Personal 1 lomc 
Gateway 

Home -« 

Devices ^ Device (E680) 

Personalization 
Thin Car 
Adapter 
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 ̂Radio™ Person 

E680 

Car ? * • a 

Control 
Input 

Home 
^ Control 

Output 
U/I . 

Update Content 
Structure 
Service 

Content 
Storage 

Service 
s/c 

Bluetooth 
Player 

A2DP PAN SPP 
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Radio™ Home Gateway 

PC or MS 1000 

Home 
Control 
Input 

U.l'lll-. — I. M-l.-

Bulk Update Content 
Structure 
Service 

i'p 

Service Content 
Storage 

UPnP 
s/c 

Bluetooth 

SPP PAN 
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Radio™ Qgr 

BT Audio Adapter 
"1 

mmm 

Car Radio 
Control 
Output .'I 

Car Radio 
Protocol 
Decode 

Audio & Control With AUX or CD > 
changer control 

.Bluetooth 

A2DP SPP 

Motorola Confidential Proprietary 
Page 15 

^ MOTOROLA intelligence everywhere" 

Page 453 of 667



 ̂Radio™ |SSU8S 

• Licensing approaches - hopefully content is 
encrypted once with relatively small individual license 
files for each device to access the content. 

• Personalization approaches - what is the user 
experience. Meeting scheduled for Friday to discuss. 

• How do we browse owned content via the phone 
(local phone content and home content). Best case 
is we don't. 
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Radio™ Issues (cont.) 

• How much does server bandwidth cost? iRadio will 
transfer LOTS of data. 

• How will we work with our Content Provider(s)? 
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 ̂Radio™ 

Server vision I details 

- Server Team "Committee"-

Motorola Confidential Proprietary 
Page 18 ^ MOTOROLA Intelligence everywhere" 

Page 456 of 667



Radio TM 

iRadio Sever System Architecture - Production 

i 

J2EE Application 
Server Cluster 

JSP/Servlet/EJB/Web Service 

Web Server Cluster Data/Media 
Store 

Static Content 

Weblogic 
Client Gateway 

Apache 
Oracle 

W tl.'a,!. • 
— - -

—• 
Weblogic Apache 

I ms I.*.. / s r HTTP/HTTPS 

ll̂ogic 
& Oracle 11 Apache 

llntegt^y 
^rovideri^p-

VPN 
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Radio J2EE Server Architecture TM 

Web Interfaces Core External Interfaces 

User 
Interaction 
Web Apps 

Content Provider 
Interface 

. Internet 
Radio ! T 

Account Management 
*N r 

User User 
Auth Billing Subscription Account 

mm ili 
Registration 

Personalizationj 4?Ei6omm Usage Tracking Music 
Store \l| 

Remote 
Configuration 

igl $ Track 
Purchase 

User 
Profile 

i 
Usage Archive 

.y V_ id • ' 
Feedback My Report (Rating) Account liiwPS Updating Service 

(Client Interface) 
cS-nfenlfMl-naSeRjent 

Playlist 
Y Activity Admin Y~ 

Content 1" 

Encoding ?• Delivery 
(DRM) Agent ^ 

Audio Content i 
; Replenish ? 

Agent 

Web App Catalog Personalization 
Usage 
Report 

J v_ Audio Content silts Content 
m 

Common API System 
Monitoring "\ r N / 

Exceptions Common Ul Data 
Access 

Network 
Mgmt 

Logging Utilities 
vsv. v. s V -X > 
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Priority Items for 
Demo Release  ̂Radio™ Alpha Release 

External Interfaces Core Web Interfaces 

Content Provider 
Interface 

Management * User 
Interaction 
Web Apps 

PIlBlii; 
MM m Asm 

User User 
Account 1 Subscription J Billing Internet 

Radio 
Auth it j ^ ''jy*' fr**" :i'r': ̂ 

-
Registration 

Personalization . E-Comm Music 
Store 

Usage Tracking 
N r' N ; / ' \ 

Remote 
Configuratior 

User 
Profile 

Track 
Purchase Usage Archive 

Interim 
Feedback 
(Rating) 

My Report 
Account Updating Service 

(Client Interface) 
y 

Content Management • - A. f ~ > 
Bulk Content Activity Playlist Admin Storage ^ •/ V 

Web App Content Audio ^ 
Replenish Encoding 

UBBMI 
Personalization * ym* s 

Usage 
Report 

Catalog 
Content s v i. 

Common API 

Utilities 
6'lS 

Data 
Access M) Vj 

Network 
Mgmt 

Logging Exceptions Common Ul 
* V. - ^ - J v_ 
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Radio™ Key Tasks for Alpha Release 
Key Tasks Owners 

Tony/All Domain Model 

CM/Development Processes Tony 

Common API All 

Content Management Amrit, Matt 

Content Provider Interface Ahsan 

Updating Service (Content) Ahsan 

DRM Matt 

Christine User Account/User Auth 

Usage Tracking Christine/Tony 

Christine/Tony Personalization 

Christine/Tony Updating Service (Activity 
Personalization) 

Logging Ahsan 
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Radio™ 

Client vision I details 

Ed Costello & al 
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^ Radio™ Rhone/Controller 
'IM-I Launch illocfio "' 

^^vaiwinnimw^ »s.vT|̂ 

v r T | Volume~Jp^> 

m 
• Acts as UPnP controller in all domains 
• Collects information on user operation 

and consumption 
• Enforces constraints on consumption 
• Content updated from Home Gateway 
• Streams audio to WACA 
• Interprets navigation commands from 

WACA 

^ej/j feo 
*C»' 

 ̂Csd 
}»•»> 12:00 A.llll 

Lujjjjiiiiweiaajlil I 
H i Eric Clapton 

Time Pieces: Best of Eric C... WJ 
Knockin' on Heaven's Door 

•==*? 

X Buy It Now 

i* yi Volume downN 
m... 

m i 
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& Radio™ Media Home Gateway Architecture 

;iRadio 
enabled 
Mobile 

1 Phone Mobile Discovery 
USB/Bluetooth, 

(Win32) 
ga •JZ i-

Personalization fed 
m "" vW StB and Player App 

(J2SE) 
iM 

Media Content Remote Control 
Conduit Sync and Update 

(J2SE) 
IV 

(J2SE) Cable/DSL 
WiFi router 

Wireless Digital 
Media Adapter 

UPnP Media UPnP Media Server 
Renderer Agent * adBafiiH 

(J2SE) 
I (J2SE) 

Home theater 
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Radio Auto Domain 
TM 

i jm-\ 1 Command/Control Wireless 
Audio 

Car Adaptor 
iRadio 

enabled 
Mobile 
Phone 

****••»•••» 

Streaming Audio •A 
Wwk 
K 

pr 

'-"iC 
7 

CD Changer I/O 

— • onw» nsi*i<«t fnn\'ts<z> 

I'-JLV 
© [igaal l rtta 

m « &iiliiS ' \ \ / J/* , r 
n 

Legacy Head Unit 
w/CD Changer port 
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Radio™ Wireless Audio Car Adapter 

/1> 

Car radio 
deck Bus 

^ ^ -, 
[aHMUBt ^SXs iKff u , 

- ̂4. ?-%£/? Coirfmand •> 
Traiislalion^ 
3'̂'i:*'i ': feisiManager»|tt/ 

V '^.'SrSfiy' 

>r%t» 

\ 

• Command/Control 
*4 

S'̂i: 
W^iWm 

îiilili Streaming Audio BT Manager % 
; :i-. "•' i-. Mv 

; ri-Decoder, •*» * li w'V? • T̂?! 
si 

iiiSllt 
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!K 

OS 
 ̂.>• .̂iSSflSir14 

••r */"tixa 
i'^V 

jjlfeyw. • 
' 'v5-

Zeevo (ARM-7) 
K.W-

'w^r 

TWT 
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^ Radio Client Development Dependencies 
TM 

• E680 Support from Beijing 
• SDK distribution 
• JSR-82 implementation (Trial & Product) 
• Allow native app loading and debug 

• Collaboration/Tech transfer w/Chicago 
• UPnPAV 
• Personal Media Server project using E680 
• Extensive experience w/Zeevo 

• SSI America 
• WACA Support 

• Zeevo 
• HW and SDK 
• Application 
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^ Radio Key CES Tasks for Client TM 

Key Tasks Owners 

Content Update - Home Gateway Andy 

Content Update - Mobile Shawn/Thomas 

Home Gateway User Interface Andy 

BT Control Mobile - Home Gateway Andy/Shawn/Thomas 

BT Device & Service Discovery Team 

BT Command/Control Mobile-WACA Shawn/Ed/Zeevo 

Mobile player app Shawn/Thomas 

Mobile audio streaming Shawn/Thomas 

WACA command translation Ed/Zeevo/SSI 

WACA audio decoding Ed/Zeevo 

WACA audio rendering Ed/Zeevo/SSI 

Buy Now simulation Shawn/Thomas/Andy 
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iRadio AVRCP Interface Specification 

iRadio Group 
Motorola, Inc. 
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Date of 
revision 

Revision 
Number 

Author Comments 

02/09/2005 v0.1 Brian Tucker Initial draft 
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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. 

llMeseripESn! lEiflSl IMl 
Sync Integer 4 OxDEADB Synchronization sequence 

EEF 
Integer 2 0-65535 Total length of the command Message 

Length 
Command Integer Command for the message 1 0-255 

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 , 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 

MM IBH 
Integer OxDEADB Synchronization sequence Sync 4 

EEF 
Total length of the command Message Integer 2 0-65535 

Length 
Command Integer 0-255 Command for the message 1 

3.3 Message Payload 

3.3.1 Show Meta Data 

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

Slamel figj 
Synchronization sequence Sync Integer 4 OxDEADB 

EEF 
Variable Total length of the command Message Integer 2 

Length 
Command Command for the message Integer 0 1 

Variable Data String Meta data to display 
Checksum Sum of header and payload 

Message 
Integer 2 0-65535 

3.3.2 iRadio Command 

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

1* ***4 •aawai f ysi 

Sync Integer 4 OxDEADB Synchronization sequence 
EEF 

Message 0x0003 Total length of message Integer 2 
Length 
Command Integer Command for the message 1 1 
iRadio 
Command 

Integer 1 0-255 Command type generated by 
the WACA 

- - Type 
Checksum Sum of header and payload 

Message ; 

Integer 2 0-65535 
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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 Go to Track offset CMD_PARAM 
seconds 

0x09 
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 ̂Radio™ 

CES show 2005 Q&A 

InteniralMiai 

K«*-4 

Goals and Scenarios Update 
Jean-Marc Villevieille 

26 July 2004 

* Radio™ 
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 ̂Radio™ TopiCS 

• Marketing Analysis 
• What unique/novel user scenarios (use case) problems are 

being addressed by iRadio? 
• What commercial problem is being addressed? 
• What are the incentives to adopt this solution? 
• What are the dependencies/unknowns and how do we plan to 

address them? 
• Potential Partnerships 

• Demo scenario description 
• Overall script (multiple use cases) 
• Overall architecture 
• Wireless Audio car Adaptor 
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^ Radio™ what unique/novel user scenarios problems are 
being addressed by iRadio? 

• Enables the provision and access to the personalized audio 
content people want, when they want it and where they want it: 

- Content you own (CDs collection, digital music purchase) 

- Content you subscribe (S-DARS, Internet Music Services...) 

- Content you receive "free-to-Air" (AM/FM, Internet...) 

• Pause here - Play there 
- Pause playback on one device and resume on another 

• Enables user-friendly music acquisition and rights management 
across various platforms and services 

- Combines power of Broadcast PUSH with intelligent Search PULL 
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 ̂Radio™ What commercial problem is being addressed? 

• For a PC-based Internet Digital Music and radio provider 
(Yahoo Launchcast, Napster...) 
• Extends their "PC-centric" subscription reach to the living-room, car and 

"On-the-Go" phone/media players 
• Increase revenue growth through new premium service 
• Increase user's to brand "Stickiness" through integration with other 

services ((Messenger, digital music store...) 

• For an S-DARS provider (XM, Sirius...) 
• Drive Revenue Growth through enhanced service features 
• Capitalize on XM unique content (live concerts, exclusive interviews...) 
• Capture share of impulse buying revenue: 

- Turns the XM radio into a digital storefront (more than 2millions titles) 
- Integrated impulse purchasing of tracks and CD 

• Increase XM brand and service recognition leveraging Motorola footprint 
at home, in the car and on-the-go. 
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Radio™ What are the incentives to adopt this solution? 

• Significant potential to create new growth: 
• By preventing "commodization" of Motorola products 
• By participating in service revenues from audio subscription models 
• By potential IPR licensing upside 

• High level of interest of key targeted service providers: 
• Launchcast, MusicChoices, Napster, MusicNet, XM... 

• Fits broad Motorola strategic vision to provide "seamless" 
connected content across domains: 
• Transversal solution across Motorola sectors' specific products 

(PCS,BCS,ACES) 

• Leverages many unique Motorola assets: 
• Home networks products, Entertainment phones and On-Star telematics 

TCUs, IPR, DRM strategies, "Liquid media"... 
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<4̂ Radio™ what are the dependencies/unknowns and how 
do we plan to address them? 

• Interfacing with key Motorola products: works with SDKs 
• Home media gateway: MS1000 and UPnP graphical remote control, Melody 

Jukebox from Premise Systems (?) 
• E680 Linux/Real Audio entertainment phone: 50Meg internal + WiFi card 
• Mohawk4 TCU development platform for voice-activated BlueTooth wireless 

adaptor 

• Re-use parts of VIAMOTO Off-board Navigation Client-Server architecture 

a Integrating external strategic technology partners: 
• SIMPLE DEVICES: SimpleCenter, OMNIFI... 

- Licensing agreement "on-going" 

- RFP for a "Poor's man" OMNIFI wireless car adaptor 

• Leverage / Mitigation Plan: 
- Integrates Mediabolic software and develop stand-alone BlueTooth or WiFI 

wireless car adaptor 
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Radio™ Services Partners Assumptions 
INTERNET 
SUBSCRIPTION MUSIC 
LIBRARY 
(Napster, MusicNet) 

Content / 
Services 
providers 

INTERNET PERSONAL 
RADIO & MUSIC STORE XM /SOARS 
(Yahoo Launcast, iTunes?) 

• "personal" Content Push subscription 
• Focused on trigger song purchase 
through music suggestions 
« Some community / playlist referrals and 
teasers exchane (Instant Music messenger) 

•Unlimited library subscription 
• Pre-canned Internet radio catalog 
• Few music sales for out of circle 
users (hard CD copy) 
• Extremely strong community / playlist 
referrals 

• Broadcast Rich niche aggregated content 
• Interactive back-channel 
• Cache & autorecord XM specific events/ 
tunes 
• XM community IM interaction 
• Possible Internet Radio/Music Store 

Key Value 
proposition 

•Limited "personal Music" or pre-
tuned channels streaming" 
•Rating to influence referral engine 
• Pay-per-song download / 
Interactive purchase 
• Pause and Xdomains resume 
• IM messenger music community 
for chat, referrals, teasers exchange 

•Unlimited Music streaming & 
download: 

• Music DRM-clock based 
• Possible migration Talk segments 
• renders legacy libraries and "shady 
P2P content obsolete 

•Personnalized or pre-tuned 
channels (>100+) 
• Personalized Play-lists 
• Pause and Xdomains resume 
• Community exchanges (play-
lists, music pointers, teasers 
• Legal Music xfer on CDs on 
the top of secured clock devices 

•Interactive button: 
• Live or delayed buy action 
•Vote, data mining, PTL 

• Cache of XM contents 
• on live 1®' hand segments 
• scheduled broadcasts EPG based 
• Scheduled events catalog based 

• Pause and Xdomains resume 
• "Deferred" community interactivity 
• Possible Internet Direct play: 

• Personal radio channels referal-based 
engine 
• XM Music store 
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Radio™ jRadio "Physical" Architecture example for XM... 

At home i Radio 
Server 
Centre 

PC "Media 
gateway XM -!!| 

M 
Content 

Cable/DSL 
•WMA Janus Wil'i roulcr media-player 
• CD Ripper 

Cellular Broadcast Hot 
Spot, i 

MS 1000 media 
gateway controller 
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Wireless Audio 

car Adaptor 

In the car On The Go •Media Player+PVR MS 1004 
~Ws& tS" l 

i'niafjCJ 
iSas™ 

;«« Ptefe Mi"XMradio mm 
! •Digital Streamer / Small Audio 

System wireless audio player • mS- w. 
PL Ti. -s'Bo.rŷ^sj 

• E680 Linuxl't ̂ ' 
/Audioplayer 

• WiFI /BT 
PDA 

it" "ft ' o HEBBB sgS™1 

IM;̂ 
mm 1 

Kg i 1011! g|t 

w®!S UPnP • sy ifc Controller only tf-j---? 

'JJ 
Legacy Head unit MWMMM 

BT to WiFi gap Filler 
(optional garage) 

Wireless • BlueTooth 
Wireline "4 •WiFi 

••••«•• 
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I 

i, 

(if Radio CES example for generic service content provider... TM 'i 

At home 
V# 

• iRalib*® ̂
'•kr. PC "iRadio 

service config & 
Control" 
(SimpleCenler++) 

r^j 

C'GfitrG 
JtSlt 1SIE" -

s. 
Pll 

Audio Service 
Content 

pf 
kssjW-- 'M i-V!:' #.: -M 

Cable/DSL 
WiFi router 

•Launchcast "MyMusic" channel 
•NPR segments (car talk, ATC...) 
•Audible books 

A CDs "ripped" 
" "rtS»" ,• collection \f 

Simulated environment / content server database -'vT 
^ P. 

MS 1000 l-lome 
N" gateway media 

station 

p": 
' „ jJ it *—t. ; -

On The Go In the car tL : aS *** '<*?• « 

•Wireless 
Media PI a1 

W1" 
Wireless Audio 

car Adaptor 
vri!L. • 'Xv 

Wmy 

I • 
Wm 
-m 

ft:1; 
II • *K->«' IS* 

1^0 ?! -dj 

WM itr 
to 

Legacy Head unit 
* 

$ JN • E680 Linux 
/Audioplayer * 

Home theater 

& •• Ja •: '4i 
eida^edsasi 

Wireless •BlueTooth 
Wireline ^ • WiFi 

••••••• 
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& Radio™ jRADIO CES Demo Script Description (preliminary) 
An "Audio Day" in the life of a consumer Key Messages 

• On PC, user prepares 5-6 "Play-list" content to be automatically daily 
refreshed & downloaded to car and phone (pre-processing / set-up) 

• Single user interface to access "owned music", service provider subscription 
library, Internet audible books and other spoken-words catalog based content 
- E.g. Itunes jukebox, Yahoo Launchcast,NPR's Car Talk, jokes of the day, trivia, 

horoscope, new movies reviews, sports reports,... 
• Organize in 5 or 6 main "supersets / genres" that will be available on the car 

radio head-unit 5-6 preset keys with user friendly interactive bargraph to mix % 
of content preferences (128Meg / 4-6 hours depending codecs & content) 
- E.g. My Ripped Music, My personal music channel, My Sports, My Talk radio, My 

Audible book. 
- Genres could also be organized by mood: My Morning Latte, My energy boost, My 

relaxation, My learning channel... 

• Start demo to show "domains" transitions over course of normalday: 
• Start listening to 1st program streamed on Home Theater from MS 1000 NAS 
• Jump in the car - Seamless handoff to legacy car stereo 

- Use familiar CD radio controls and memory preset to browse through various prepared 
contents, can pause, skip forward and back. Receive live phone call - interrupts music-
handsfree on car stereo. 

• Park the car- Finish phone conversation and resume listening experience with 
phone earphones or external speakerphone 

"My Audio Daily Set... 

...Follows Me: 
• Home to Car 

• Car to Phone 

• End of the day: Come back in the car at then back to home... 
• Listen to a "pop tune" from subscription service and likes it: push-to-buy on 

radio depressing the CD start Key 2 seconds (tags the music title / artist/ CD) 
• When entering the home, request is uploaded (WiFi) from car and instantly 

donwloaded from Music services into "My recently purchased" folder on the PC 
• Purchased Content can then be listened to right away on Home Theater 
• Also, "Tag Event" could have a "Push-to-Leam more" function that flags artist 

bios on PC, possible concerts in the area etc... 

.. .and I can interact with it" 
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• 6 presets= 6 channels 
CD commands for skip, play, pause 
Up-down arrows for possible sub-playlists 1 

depress 2seconds for tagging PTB 1 

Radio™ Daily Set across domains I 

SOURCE/ 
POWER •/II TITLE © A SEARCH Q 

PC configuration 
5 to 6 "Daily Sets"mapped to 
Radio or Home receiver 

a 
fm 

SS 

• Channel #1: My "digital music" 
• CD ripped collection 
• Digital Music downloads 

• Channel #2: My "Yahoo" Personal Music Channel 
•AI based suggestion 

• Channel #3: My talk show radio shows 

r 
KM Rotary • F UrD) HQO) 6(-/M) ± 

encoder 

2 m sm; Ha?hS^ep Hwsio 

^(plpc/Bost Selection 

tgST 
itl'l » t Iu II'M'. .I'll 

flBiSl 

• Car talk, CNBC McEnroe... 
• Channel #4: My Audible books 
• Channel #5: My Sports radio 

•Soccer news, stats, scores 
• Channel #6: My Lifestyles 

• Movies reviews, Entertainment gossip, Discovery, 
History ... 

Wireless Car Audio Adaptor: 
• WiFi (home, phone) or BlueTooth (phone) 
•AiNet interface CD changer spoofing, CD text spoof 
for 1D3 tags 
• 128MB storage (option) 
• USB extension (option) 
• Voice command (option) 

A.'" ' 
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 ̂Radio TM 

CES show 2005 Q&A 

Answers to Reem Safadi / BCS 
Jean-Marc Villevieille 

25 July 2004 

* Radio™ 
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 ̂Radio™ Q&A Topics from BCS 

• What unique/novel user scenarios (use case) problems 
are being addressed by iRadio? 

• What commercial problem is being addressed? What are 
the incentives to adopt this solution? 

• What are the dependencies/unknowns and how do we 
plan to address them? 

• What is a demo scenario description (hardware, 
software, and use case procedure) 
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4̂ Radio™ what unique/novel user scenarios problems are 
being addressed by iRadio? 

• Enables the provision and access to the personalized audio 
content people want, when they want it and where they want it: 

- Content you own (CDs collection, digital music purchase) 

- Content you subscribe (S-DARS, Internet Music Services...) 

- Content you receive "free-to-Air" (AM/FM, Internet...) 

• Pause here - Play there 
- Pause playback on one device and resume on another 

• Enables user-friendly music acquisition and rights management 
across various platforms and services 

- Combines power of Broadcast PUSH with intelligent Search PULL 
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 ̂Radio™ what commercial problem is being addressed? 

• For a PC-based Internet Digital Music and radio provider 
(Yahoo Launchcast, Napster...) 
• Extends their "PC-centric" subscription reach to the living-room, car and 

"On-the-Go" phone/media players 

• Increase revenue growth through new premium service 
• Increase brand "Stickiness" through integration with other services 

((Messenger, digital music store...) 

• For an S-DARS provider (XM, Sirius...) 
• Drive Revenue Growth through enhanced service features 
• Capitalize on XM unique content (live concerts, exclusive interviews...) 

• Capture share of impulse buying revenue: 
- Turns the XM radio into a digital storefront (more than 2millions titles) 
- Integrated impulse purchasing of tracks and CD 

• Increase XM brand and service recognition leveraging Motorola footprint 
at home, in the car and on-the-go. 
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 ̂Radio™ What are the incentives to adopt this solution? 

• Significant potential to create new growth: 
• By preventing "commodization" of Motorola products 
• By participating in service revenues from audio subscription models 
• By potential IPR licensing upside 

• High level of interest of key targeted service providers: 
• Launchcast, MusicChoice, Napster, MusicNet, XM... 

• Fits broad Motorola strategic vision to provide "seamless" 
connected content across domains: 
• Transversal solution across Motorola sectors' specific products 

(PCS,BCS,ACES) 

• Leverages many unique Motorola assets: 
• Home networks products, Entertainment phones and On-Star telematics 

TCUs, IPR, DRM strategies, "Liquid media"... 
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W Radio™ what are the dependencies/unknowns and how 
do we plan to address them? 

• Interfacing with key Motorola products: works with SDKs 
• Home media gateway: MS1000 and UPnP graphical remote control, Melody 

Jukebox from Premise Systems (?) 
• E680 Linux/Real Audio entertainment phone: 50Meg internal + WiFi card 

• Mohawk4 TCU development platform for voice-activated BlueTooth wireless 
adaptor 

• Re-use parts of VIAMOTO Off-board Navigation Client-Server architecture 

• Integrating external strategic technology partners: 
• SIMPLE DEVICES: SimpleCenter, OMNIFI... 

- Licensing agreement "on-going" 

- RFP for a "Poor's man" OMNIFI wireless car adaptor 

• Leverage / Mitigation Plan: 
- Integrates Mediabolic software and develop stand-alone BlueTooth or WiFI 

wireless car adaptor 
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Radio™ jRadio "Physical" Architecture example for XM... 

IWBral jfij tliSol 
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PC "Media 
gateway 

1 XiVl 
Content 

jjgjffl 
Skws lUiSfii J 

Cable/DSL 
•WMA Janus 

WiFi router 
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Wireless Audio F' 
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m f • E680 Linux 
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i 

^ Radio CES example for generic service content provider... 
TM 

At home 

PC "iRadio 
service config & 
Control" 
(SimpleCenler++) 

iRadio 
Server 
Centre^, 

||^ ' ,J Fm 
Audio Service 

: Content Cabie/DSL 
Wil'i router 

•Launchcast "MyMusic" channel 
•NPR segments (car talk, ATC...) 
•Audible books 

-A- •> « 

CDs "ripped" .^fr 
collection 

Simulated environment / content server database -ir 

MS 1000 Home 
gateway media 
station '' [I •d'i f": 

J-
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In the car On The Go r I^I'IT infinT'ti'^lyV 
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Media Player 
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car Adaptor I-
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& ba;-J&iL 
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Radio™ jRADIO CES Demo Script Description (preliminary) 
An "Audio Day" in the life of a consumer Key Messages 

• On PC, user prepares 5-6 "Play-list" content to be automatically daily 
refreshed & downloaded to car and phone (pre-processing / set-up) 

• Single user interface to access "owned music", service provider subscription 
library, Internet audible books and other spoken-words catalog based content 
- E.g. Itunes jukebox, Yahoo Launchcast,NPR's Car Talk, jokes of the day, trivia, 

horoscope, new movies reviews, sports reports,... 

• Organize in 5 or 6 main "supersets / genres" that will be available on the car 
radio head-unit 5-6 preset keys with user friendly interactive bargraph to mix % 
of content preferences (128Meg / 4-6 hours depending codecs & content) 
- E.g. My Ripped Music, My personal music channel, My Sports, My Talk radio. My 

Audible book. 
- Genres could also be organized by mood: My Morning Latte, My energy boost. My 

relaxation, My learning channel... 

• Start demo to show "domains" transitions over course of normalday: 
• Start listening to 1st program streamed on Home Theater from MS 1000 NAS 
• Jump in the car - Seamless handoff to legacy car stereo 

- Use familiar CD radio controls and memory preset to browse through various prepared 
contents, can pause, skip forward and back. Receive live phone call - interrupts music-
handsfree on car stereo. 

• Park the car- Finish phone conversation and resume listening experience with 
phone earphones or external speakerphone 

SS*/.''y 

"My Audio Daily Set... 

...Follows Me: 
• Home to Car 

• Car to Phone 

• End of the day: Come back in the car at then back to home... 
• Listen to a "pop tune" from subscription service and likes it: push-to-buy on 

radio depressing the CD start Key 2 seconds (tags the music title / artist/ CD) 
• When entering the home, request is uploaded (WiFi) from car and instantly 

donwloaded from Music services into "My recently purchased" folder on the PC 
• Purchased Content can then be listened to right away on Home Theater 
• Also, "Tag Event" could have a "Push-to-Learn more" function that flags artist 

bios on PC, possible concerts in the area etc... 

.. .and I can interact with it" 
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: 6 presets^ 6 channels 
CD commands for skip, play, pause 
Up-down arrows for possible sub-playlists 
^ depress 2seconds for tagging PTB 

& Radio Daily Set across domains 
TM 

x: SOURCE/ 
POWER •/II TITLE 0 A SEARCH Q) 

PC configuration _ 
5 to 6 "Daily Sets"mapped to 
Radio or Home receiver 

o 
•--""-"--"•"•'"y-iv'-"""""1' 

"31'"""*" 

• Channel #1: My "digital music" 
• CD ripped collection 
• Digital Music downloads 

• Channel #2: My "Yahoo" Personal Music Channel 
•AI based suggestion 

• Channel #3: My talk show radio shows 

r 
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• Car talk, CNBC McEnroe... 
• Channel #4: My Audible books 
• Channel #5: My Sports radio 

ft-wvy 1 

01- I •n h.J" /."S"'-' 

•Soccer news, stats, scores •fvj 

• Channel #6: My Lifestyles 
• Movies reviews, Entertainment gossip, Discovery, 
History ... 

Wireless Car Audio Adaptor: 
• WiFi (home, phone) or BlueTooth (phone) 
•AiNet interface CD changer spoofing, CD text spoof 
for 1D3 tags 
•128IVIB storage (option) 
• USB extension (option) 
• Voice command (option) 
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Radio™ A Day In The Life .Mhame 
Wake-up, get ready 

• Listen to XM live broadcast or XM cache 
"daily sets " or a mix Music I own / recently 
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* Impulse Buy 
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* Mr 
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- e.g. XM events, talk shows, music library 
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Radio "Physical" Architecture example... 
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«. iRadio Server Details Radio™ User Services 
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^Sldj 0 

Motorola is uniquely positioned to deliver wireless music 
experiences to consumers across the person, home, and car • • • 
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iRadio 

• You've heard Ed Zander & Padmasree Warrior talk about iRadio. 
This is a space we're really excited about! 

• iRadio enables your music to follow you ... 
seamlessly from your home to your car & when you're on the go 

• We'll create a "daily set" of your digital music collection, your favorite talk 
radio shows and a couple hours of your personalized radio channel 

• And let you listen to it anyplace, anytime! 
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Radio™ 

Growth Platform Update 

March 8, 2004 

intelligence everywhere" MOTOROLA Motorola Confidential Proprietary 
Page 1 

Page 501 of 667



iRadio - The Original Concept 
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iRadio - Reincarnated 
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Market Factors highlight a hot opportunity in digital audio 
services across the person-home-car 
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iRadio - Reinventing & Personalizing Audio! 

Consumer Value 

• Listen to your 
favorite radio/TV show 

when & where you 
want to! 

• Hear the 1st half in the 
car ... The rest at 

home! 

• Like what you hear? 
Buy it! 

• Link to your 
community. 
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Time Slipped Audio 
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Push-to-Buy 
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Value Chain - Where is the Strategic Control Spot? 
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Competition Is Quickly Heating Up! 

Person Enterprise Car Home 

Consumer Apple 
Electronics 

X x 
Panasonic X x x 
Sony X X x 

Automotive Delphi X x 
Visteon X x 

Computing IBM X X 
& Microsoft X X x x 
Networking 

Cisco X x 
Service XM X x x WMmt, 

LI „•* < * 

New 
Entrants 

Gotuit X x 
Simple Dev X X 
Motorola X X X 
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Why Will Motorola Win? 

iVi 
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Unparalleled footprint In the person, 
home & car 
> BCS 
> PCS 
> ACES 

Software Architecture 
> Client 
> Server 
> Gateway 

Intellectual Property 
> Multi-domain content synch 
> Pause-Resume 
> Push-to-Buy 

Seamless, multi-mode networking 
expertise 
> Cellular 
> Bluetooth 
> 802.11 

Strong & trusted global brand 
> Particularly in NA and China 
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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 

CLOSED Open BT 
Connection 

OPEN WAIT Rx(EOF) 

PRIM OPEN CONN 
Rx(MSG_POWERDOWN) 

Rx(EOF) 
PRIM CLOSE_CONN 

Rx(MSG_ERR) 
Rx(EOF) 

PRIM CLOSE CONN 

CONNECTED 

SYN SENT 

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. 

Condition Event Action Next State 

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. 

Condition Next State Action Event 

PRIM OPEN CONN SYN SENT Tx(MSG_SYN) 
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CLOSED Notify(CONN_FAILURE) Rx(EOF) 

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

Next State Condition Action Event 

CONNECTED Notify(CONN_OPEN) RxfMSG ACKMSG S 
YN ACKI 

Notify(CONN_FAILURE) Rx(MSG_ERR) CLOSED 

CLOSED Notify(CONN_FAILURE) Rx(EOF) 

PRIM CLOSE CONN CLOSED Tx(MSG_ERR) 

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

Condition Next State Action Event 

Notify(CONN_CLOSED) Rx(MSG_POWERDOWN) CLOSED 

CLOSED Notify(CONN_CLOSED) Rx(EOF) 

PRIM CLOSE CONN CLOSED 

3.2 Peer State Machine 
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CLOSED 
Open BT 

Connection 

Rx(EOF) SYN WAIT 

Rx(MSG_ERR) 
Rx(EOF) 

PRIM REJECT_CONN 

Rx(MSG_SYN) 

CONNECTED 

SYN RCVD 

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. 

Condition Action Event Next State 

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. 

Condition Next State Event Action 

SYN RCVD Notify(CONN_REQUEST) Rx(MSG_SYN) 

Rx(EOF) CLOSED Notify(CONNFAILURE) 
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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. 

Condition Next State Action Event 

CONNECTED PRIM ACCEPT CONN TxfMSG ACKMSG SYN 
ACIO 

CLOSED Tx(MSG_ERR) PRIM REJECT CONN 

Rx(MSG_ERR) CLOSED Notify(CONN_F AILURE) 

CLOSED) Notify(CONN_F AILURE) Rx(EOF) 

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

Condition Next State Action Event 

PRIM POWERDOWN CLOSED Tx(MSG_POWERDOWN) 

Notify(CONN_CLOSED) Rx(EOF) 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 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. 

4743.3.1 Mobile Client Interface 

44^33.1.1 Primitives 

4AAA3.3.LL1 PRIM OPEN CONN 
Sent to the state machine by the upper layer when the upper layer wishes to initiate the 
iMCP connection establishment procedures. 

4.LI.23.3.1.1.2 PRIM CLOSE CONN 
. . Sent to the state machine by the upper layer when the upper layer wishes to initiate the 

iMCP connection close procedures. 

4.1.233.1.2 Notifications 

4.1.2.13.3.1.2.1 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. 

Type Required Description Parameter 

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 

Oxl-OxFFFFFFFF: Hardware Identifier 

4.1.2.23.3.1.2.2 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. 

Required Parameter Description Type 

ErrorCode Integer Mandatory Error Code 

String Mandatory ErrorMsg Error Message 

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

4^23.3.2 Peer Interface 

4.2.13.3.2.1 Primitives 

4M43.3.2.U 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 

Oxl-OxFFFFFFFF: Hardware Identifier 

4^^23.3.2.1.2 PRIM REJECT CONN 
Sent by the upper layer to the state machine to indicate the upper layer does not wash to 
accept the offered connection. Information included in this primitive is described below. 

Parameter Required Type Description 
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ErrorCode Integer Mandatory Error Code 

String Mandatory Error Message ErrorMsg 

4^23.3.2.1.3 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. 

4^2,33.2.2 Notifications 

4^M3.3.2.2.1 CONN REQUEST 
Sent by the state machine to the upper layer to indicate an new connection has been 
requested. Infonnation included in this notification is described below. 

Required Description Parameter Type 

iMCPJVersion Integer Mandatory Protocol version supported by Mobile Client 

4^^23.3.2.2.2 CONN FAILURE 
Sent by the state machine to the upper layer to indicate the connection has failed. 
Infonnation included in this notification is described below. 

Required Description Parameter Type 

ErrorCode Integer Mandatory Error Code 

String Mandatory Error Message ErrorMsg 

4^^33.3.2.2.3 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 
Mobile Client 

iMCP 
WACAApp WACA iMCP Mobile Client App 

A Detect Presence (WACA scanning) 

SPP Connection Establishment (WACA-initiated) 

New Transport 
Connection 

New Transport 
Connection 

-< 

CONN_REQUEST MSG SYN M—PRIM_OPEN CONN 

—PRIM ACCEPT CONN*- MSG SYN_ACK -CONN OPEN • • 

Exchange Control and Content Messages 

PRIM POWERDOWN-*- MSG POWERDOWN 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 commonly used 
java.io.DataInputStream and java.io.DataOutputStream classes. 

5A4.1 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 Length Description Type Value 
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(bytes) 

Channel Identifier: 

0: Control 

1: Content 

CHANNEL Integer 1 0-1 

MSG LEN Integer 2 0-65535 Message Length 

§T24.2 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 

0x02 MSG ERR 

MSG DISPLAY 0x03 

MSG META 0x04 

MSG CREDIT 0x05 

MSG FLUSH 0x06 

MSG POWERDOWN 0x07 

MSG RENDER CMD 0x08 

MSG SERVER CMD 0x09 

5T2T44.2.1 MSG SYN 
This message is only sent by the Mobile Client to either the gateway or WACA peers. 

Length 

(bytes) Field Value Description Type 

Control Channel CHANNEL 0 Integer 1 

MSG LEN 2 Message Length Integer 2 

0x00 MSG SYN MSG TYPE Integer 1 

IMCP VERSION Integer 0x01 Protocol Version Number 1 

5A24.2.2 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 

(bytes) Field Type Value Description 

CHANNEL Integer 0 Control Channel 1 

MSG LEN Integer 2 3 Message Length 

MSG TYPE 0x01 Integer MSG ACKMSG SY 
N ACK 

1 

IMCP VERSION Integer 0x01 Protocol Version 
Number 

1 

FLAG CONTENT AVAIL Boolean 0 , 1  1 True: Local content 
available 

False: Need content 

HW ID 0: No Interaction 
Hardware 

Integer 4 0x0-
OxFFFFFFFF 

Oxl-OxFFFFFFFF: 
Hardware Id 

5A34.2.3 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 

(bytes) Field Type Value Description 

CHANNEL Integer 0 Control Channel 1 

MSG LEN Integer 2 Variable Message Length 

MSG TYPE Integer 0x02 MSG ERR 1 

ERR_CODE Integer 0-255 Error Code 1 

ERR MSG String Variable Error Message 
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Table 3 Error Codes 

Description Error Type Code 

An unknown or invalid event message was received UNKNOWN EVENT 0x80 

5A44.2.4 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 

(bytes) Field Type Value Description 

Control Channel CHANNEL Integer 0 1 

MSG LEN Variable Message Length Integer 2 

MSG_TYPE Integer 0x03 MSG METADISPLAY 1 

MESSAGE Variable Message to display String 

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

EXPIRES Integer 0-255 1 

5v2.54.2.5 MSG META 
This message is sent from the Mobile Client to a content-receiving peer to indicate a 
change in the relevant content metadata. 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 

(bytes) Field Description Type Value 

Control Channel CHANNEL Integer 0 1 

Variable MSG LEN Message Length Integer 2 

MSG TYPE 0x04 MSG META Integer 1 

NUM TAGS Number of metadata tags that follow Integer 1-255 1 

Repeat the following NUM_TAGS times: 

TAG ID 0-255 Tag Identifier Integer 1 

TAG LENGTH 0-65535 Tag Length (bytes that follow) Integer 2 

Variable TAG DATA Tag Data 
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Table 4 Tag Identifiers 

Id Tag Comment 

ARTIST 0x00 Artist Name 

TITLE Track Title 0x01 

ALBUM 0x02 Album Title 

GENRE 0x03 Genre 

CHANNEL NUM 0x04 Channel Number 

CHANNEL NAME 0x05 Channel Name 

TRACK 0x06 Track Number 

NUM TRACKS Number of Tracks in Channel 0x07 

CHANNEL LEN 0x08 Length of Channel 

TRACK LEN Length of Track 0x09 

Channel Time Remaining CHANNEL REMAIN OxOA 

TRACK REMAIN OxOB Track Time Remaining 

5.2.5.14.2.5.1 Artist Tag 
Length 

Field (bytes) Type Value Description 

ARTIST String Variable Artist Name 

Track Title Tag 
Length 

Field (bytes) Value Description Type 

String Variable TITLE Track Title 

^2^734.2.5.3 Album Tag 
Length 

Field Type (bytes) Value Description 

String Variable ALBUM Album Title 

5.2.5.44.2.5.4 Genre Tag 
Length 

Field Type (bytes) Value Description 

Page 522 of 667



String Variable Genre GENRE 

5.2.5.54.2.5.5 Channel Number Tag 
Length 

Description Field (bytes) Type Value 

Channel Number CHANNEL NUM 1 0-255 Integer 

5.2.5.64.2.5.6 Channel Name Tag 
Length 

Field (bytes) Value Description Type 

String Variable Channel Name CHANNEL NAME 

^27^4.2.5.7 Track Number Tag 
Length 
(bytes) Value Description Field Type 

0-255 Track Number TRACK Integer 1 

^^5784.2.5.8 Total Tracks Tag 
Length 

Description Field (bytes) Type Value 

Number of Tracks in Channel NUM TRACKS 1 0-255 Integer 

5^5^94.2.5.9 Channel Length Tag 
Length 

Field Description (bytes) Type Value 

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

5.2.5.104.2.5.10 Track Length Tag 
Length 

Field Description Type (bytes) Value 

TRACK_LEN Integer 2 Length of Track (in seconds) 0-65535 

Channel Time Remaining Tag 
Length 

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

5.2.5.124.2.5.12 Track Time Remaining Tag 
Length 

(bytes) Value Description Field Type 

TRACK REMAIN 0-65535 Integer 2 Track Time remaining (in seconds) 

5^64.2.6 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 

(bytes) Field Value Description Type 

CHANNEL Control Channel Integer 1 0 

MSG LEN Integer 2 3 Message Length 

MSG_TYPE Integer 1 0x05 MSG CREDIT 

CREDIT Integer 2 Content Credit 0-65535 

5^74.2.7 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 

(bytes) Field Description Value Type 

CHANNEL 1 0 Control Channel Integer 

MSG LEN Integer 2 1 Message Length 

MSGJTYPE Integer MSG FLUSH 1 0x06 
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5AS4.2.8 MSG POWERDOWN 
This message is sent from the WACA to indicate it is powering down and the session 
should be terminated. 

Length 

(bytes) Field Value Description Type 

CHANNEL Integer 0 Control Channel 1 

MSG LEN Integer 2 Message Length 1 

MSG TYPE MSG POWERDOWN Integer 0x07 1 

5.2^4.2.9 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 

(bytes) Field Type Value Description 

CHANNEL Control Channel Integer 0 1 

MSG LEN Integer 2 2 Message Length 

MSG TYPE MSG RENDER CMD Integer 0x08 1 

RCMD TYPE Integer 0-255 Command Type 1 

Table 5 Render Command Types 

Command Type Code Comment 

RCMD PLAY Begin Playback 0x00 

RCMD PAUSE 0x01 Pause Playback 

5^404.2.10 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 

(bytes) Field Type Value Description 

CHANNEL Control Channel Integer 0 1 

MSG LEN Integer 2 3 Message Length 

MSG TYPE MSG SERVER CMD Integer 0x09 1 
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Command Type SCMD TYPE Integer 1 0-255 

Command Parameter CMD_PARAM Integer 0-255 1 

Table 6 Render Command Types 

Command Type Code Comment 

SCMD FFW 0x00 Fast Forward 

Rewind SCMD REW 0x01 

SCMD NEXT TRACK 0x02 Next Track 

Previous Track SCMD PREV TRACK 0x03 

Next Channel SCMD NEXT CHANNEL 0x04 

Previous Channel SCMD PREV CHANNEL 0x05 

Go to Channel in CMD PARAM SCMD GOTO CHANNEL 0x06 

0x07 Purchase Current Track SCMD PURCHASE 

5T34.3 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 4.2.2'1.2.25.2.2). 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 4.2.642.65.2.6). There is no correlation between content 
channel message boundaries and MPEG frames. 

Length 
(bytes) Value Field Description Type 

Control Channel 1 CHANNEL Integer 1 

Integer 2 Variable MSG LEN Message Length 

Codec Identifier 1 0-255 CODEC TYPE Integer 

Variable Audio Content CONTENT Bytes 

Table 7 Codec Identifiers 

Codec Id Comment 

Microsoft WAV File Format 0x00 WAV 

Sub Band Codec 0x01 SBC 

0x02 MPEG Layer 3 Audio MP3 

0x03 MP 3 Pro MP 3 PRO 
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AAC Advanced Audio Codec 0x04 

AAC PLUS AAC w/SBR 0x05 

WMA 0x06 Windows Media Audio 

OGG VORBIS 0x07 Ogg Vorbis Audio 

&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. 

€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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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 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 
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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 

CLOSED Open BT 
Connection 

OPEN WAIT Rx(EOF) 

PRIM OPEN CONN 
Rx(MSG POWERDOWN) 

Rx(EOF) 
PRIM CLOSE_CONN 

Rx(MSG ERR) 
Rx(E6F) 

PRIM_CLOSE CONN 

CONNECTED 

Rx(MSG_SYN_ACK) 

SYN SENT 

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. 

Condition Next State Event 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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Condition Next State Action Event 

PRIM OPEN CONN SYN SENT Tx(MSG_SYN) 

CLOSED Notify(CONN_FAILURE) Rx(EOF) 

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) 

Notify(CONN_FAILURE) Rx(EOF) CLOSED 

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 

CLOSED 
Open BT 

Connection 

Rx(EOF) SYN WAIT 

Rx(EOF) 
PRIM POWERDOWN Rx(MSG_ERR) 

Rx(EOF) 
PRIM REJECT_CONN 

Rx(MSG_SYN) 

CONNECTED 

SYN RCVD 

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. 

Condition Event 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) Notify(CONN_CLOSED) 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 Mandatory Integer 0: No Interaction Hardware 

Oxl-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 

String ErrorMsg 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 

Oxl-OxFFFFFFFF: 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 Integer Mandatory Error Code 

ErrorMsg String Mandatory Error Message 

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 CONNREQUEST 
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. 

Required Parameter Type 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. 

Required Type Description Parameter 

ErrorCode Integer Mandatory Error Code 

String Mandatory Error Message ErrorMsg 

3.3.2.2.3 CONN CLOSED 
Sent by the state machine to the upper layer to indicate the connection has been closed. 

Page 535 of 667



3.4 Example Message Sequences 
Mobile Client 

iMCP 
WACA App WACA iMCP Mobile Client App 

Detect Presence (WACA scanning) 

SPP Connection Establishment (WACA-initiated) 

New Transport 
Connection 

New Transport 
Connection 

• -* 

CONN REQUEST MSG SYN —PRIM OPEN CONN -* 

— PRIM ACCEPT CONN*- MSG SYN ACK CONN OPEN >• >• 

A Exchange Control and Content Messages 

MSG POWERDOWN •-PRIM POWERDOWN-*- CONN CLOSED 

SPP Connection Teardown y 

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 commonly used 
java.io.DataInputStream and Java.io.DataOutputStream classes. 

4.1 Framing 
All messages begin with a 4-byte synchronization sequence' (OxDEADBEEF) 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 

(bytes) Field Type Value Description 

SYNC Integer 4 OxDEADBEEF 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 OxOA 

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

Field Type Length Description Value 
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(bytes) 

CHANNEL 0 Integer 1 Control Channel 

MSG LEN 2 Integer 2 Message Length 

MSG TYPE 0x00 Integer 1 MSG SYN 

IMCP VERSION 0x01 Integer 1 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 

(bytes) Field Type Value Description 

CHANNEL Integer 1 0 Control Channel 

MSG LEN Integer 2 Message Length 7 

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 

0x0-HW ID Integer 4 0: No Interaction 
Hardware OxFFFFFFFF 

Oxl-OxFFFFFFFF: 
Hardware Id 

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 Length Value Description Type 
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(bytes) 

Control Channel CHANNEL 1 0 Integer 

Integer 2 Variable Message Length MSG LEN 

MSG TYPE 1 0x02 MSG ERR Integer 

1 Error Code ERR CODE Integer 0-255 

String Variable ERR MSG Error Message 

Table 3 Error Codes 

Code Description Error Type 

An unknown or invalid event message was received UNKNOWN EVENT 0x80 

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 

(bytes) Field Value Description Type 

CHANNEL Control Channel Integer 1 0 

MSG LEN Integer 2 Variable Message Length 

MSG TYPE MSG DISPLAY Integer 1 0x03 

String Variable MESSAGE Message to display 

0: Display until explicitly cancelled by user EXPIRES Integer 1 0-255 

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 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. 

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 

(bytes) Field Type Value Description 

CHANNEL Integer 1 Control Channel 0 

MSG LEN Variable Integer 2 Message Length 

MSG TYPE Integer 1 0x04 MSG META 

NUM TAGS Integer Number of metadata tags that follow 1 1-255 

Repeat the following NUMJTAGS times: 

TAG ID Tag Identifier Integer 1 0-255 

TAG LENGTH 2 0-65535 Tag Length (bytes that follow) Integer 

TAG DATA Variable Tag Data 

Table 4 Tag Identifiers 

Id Tag Comment 

ARTIST 0x00 Artist Name 

TITLE 0x01 Track Title 

ALBUM 0x02 Album Title 

GENRE 0x03 Genre 

CHANNEL NUM Channel Number 0x04 

CHANNEL NAME 0x05 Channel Name 

TRACK 0x06 Track Number 

NUM TRACKS 0x07 Number of Tracks in Channel 

CHANNEL LEN Length of Channel 0x08 

TRACK LEN Length of Track 0x09 

CHANNEL REMAIN OxOA Channel Time Remaining 

TRACK REMAIN OxOB Track Time Remaining 

4.2.5.1 Artist Tag 
Length 

(bytes) Field Type Value Description 

ARTIST String Variable Artist Name 

4.2.5.2 Track Title Tag 
Field Type Length Value Description 
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(bytes) 

String Variable Track Title TITLE 

4.2.5.3 Album Tag 
Length 

Field (bytes) Value Description Type 

String Variable Album Title ALBUM 

4.2.5.4 Genre Tag 
Length 

Field Value Description (bytes) Type 

GENRE String Variable Genre 

4.2.5.5 Channel Number Tag 
Length 

Field (bytes) Type Value Description 

CHANNEL NUM 0-255 Channel Number Integer 1 

4.2.5.6 Channel Name Tag 
Length 

(bytes) Field Value Description Type 

CHANNEL NAME String Variable Channel Name 

4.2.5.7 Track Number Tag 
Length 

Field (bytes) Value Description Type 

TRACK Integer Track Number 1 0-255 

4.2.5.8 Total Tracks Tag 
Length 

(bytes) Field Value Type Description 

NUM TRACKS Number of Tracks in Channel Integer 1 0-255 

4.2.5.9 Channel Length Tag 
Field Type Length Value Description 
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(bytes) 

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

4.2.5.10 Track Length Tag 
Length 

Field (bytes) Value Description Type 

TRACK LEN Integer 2 0-65535 Length of Track (in seconds) 

4.2.5.11 Channel Time Remaining Tag 
Length 

Field (bytes) Value Type Description 

Channel Time remaining (in 
seconds) 

CHANNEL REMAIN Integer 2 0-

65535 

4.2.5.12 Track Time Remaining Tag 
Length 

Field (bytes) Value Description Type 

Track Time remaining (in seconds) TRACK REMAIN 0-65535 Integer 2 

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 

(bytes) Field Value Description Type 

CHANNEL Integer 0 Control Channel 1 

MSG LEN Integer 2 Message Length 3 

MSG TYPE Integer 0x05 MSG CREDIT 1 
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CREDIT Content Credit Integer 2 0-65535 

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 result 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 

(bytes) Field Type Value Description 

CHANNEL Control Channel Integer 1 0 

MSG LEN Message Length Integer 2 1 

MSG_TYPE Integer 0x06 MSG FLUSH 1 

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 

(bytes) Field Description Type Value 

CHANNEL Control Channel Integer 1 0 

MSG LEN Integer 2 Message Length 1 

MSG TYPE Integer 0x07 MSG POWERDOWN 1 

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 

(bytes) Field Value Description Type 

CHANNEL Control Channel Integer 1 0 

MSG LEN Integer 2 Message Length 2 

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 

Code Command Type Comment 

0x00 Begin Playback RCMD PLAY 

RCMD PAUSE 0x01 Pause Playback 

4.2.10 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 

(bytes) Value Field Description Type 

CHANNEL Control Channel Integer 1 0 

MSG LEN Message Length Integer 2 3 

MSG TYPE Integer 0x09 MSG SERVER CMD 1 

SCMD TYPE 0-255 Command Type Integer 1 

CMD_PARAM Integer 1 0-255 Command Parameter 

Table 6 Render Server Command Types 

Command Type Code Comment 

Skip Forward CMD_PARAM tenths of a second SCMD FFW 0x00 

SCMD REW Skip Backwards CMD_PARAM tenths of a second 0x01 

SCMD NEXT TRACK 0x02 Next Track 

Previous Track SCMD PREV TRACK 0x03 

SCMD NEXT CHANNEL 0x04 Next Channel 

SCMD PREV CHANNEL Previous Channel 0x05 

SCMD GOTO CHANNEL 0x06 Go to Channel in CMD_PARAM (zero-based) 

SCMD PURCHASE 0x07 Purchase Current Track 

SCMD GOTO TRACK Go to Track in CMD PARAM (zero-based) 0x08 

SCMD GOTO OFFSET 0x09 Go to Track offset CMD PARAM seconds 

The expected operation of the SCMD_FFW and SCMD_REW messages is as follows: 
the CMD P ARAM 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 
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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 
CMP PARAM field. This allows up to 256 tracks numbered zero through 255. 

The SCMD GOTO OFFSET command CMP PARAM field indicates an absolute track 
offset at which playback should continue. Interpreting the CMP 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 
MSGJFLUSH (see Section 4.2.7). 

4.2.11 MSG ECHO 
This message is sent from either the Mobile Client or one of the peers (gateway or 
WACA). MSG ECHO with FLAG REO RESP == 0 is an echo request, while 
FLAG REO RESP -= 1 is an echo response. On reception of an echo request, an echo 
response must be sent immediately. The echo response ECHO PAT A field must exactly 
match the ECHO PATA 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 

(bytes) Field Type Value Pescriptvon 

Control Channel CHANNEL 0 Integer 1 

MSG LEN Message Length Integer 2 5 

MSG TYPE MSG ECHO Integer OxOA 1 

Request/Response Flag 

0: Echo Request 

1: Echo Response 

FLAG REO RESP 0-1 Integer 1 

ECHO DATA Integer 4 Response Correlation Any 

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.4T3^±). The size 
and pacing of content messages is determined by the receiving peer, which sends 
MSG CREPIT messages on the control channel to the Mobile Client indicating how 
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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 

(bytes) Field Description Type Value 

Control Channel CHANNEL 1 Integer 1 

MSG LEN Variable Message Length Integer 2 

Codec Identifier CODEC TYPE 0-255 Integer 1 

Variable Audio Content CONTENT Bytes 

Table 7 Codec Identifiers 

Codec Id Comment 

Microsoft WAV File Format WAV 0x00 

SBC Sub Band Codec 0x01 

MPEG Layer 3 Audio MPS 0x02 

MP3 PRO 0x03 MPS Pro 

Advanced Audio Codec AAC 0x04 

AAC PLUS 0x05 AAC w/SBR 

Windows Media Audio WMA 0x06 

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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Where is Motorola in your life? 
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/ ^ \ 
• Content you own: 

• Home music collection 
• Downloaded purchases 

• Content you "rent": 
• Satellite radio broadcasts 
• Online subscriptions to music services 
• Online memberships to personality talk shows 
• Custom radio channels 

• Content you receive: 
• Broadcast radio 

- DAB & Analog 
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• Home entertainment system 
• Home PC network 
• Car stereo 
• Portable digital music device 
• Cellular handset 
• Laptop on the road 
• And whatever comes next! 
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* Schedule your favorite programs to playback when 
you want to hear them 

* Synchronize your playlists across domains and 
devices 

+ Access your home collection while 
driving your car or exercising at the gym 
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Key iRadio Capabilities 

• Time-shifted programming 
• "Server-in-the-sky" records and stores favorite programs to play 

back when and where requested 

• Pause here - Play there 
• Pause playback on one device and resume on another 

• Buffered broadcasts 
• Pause, rewind, & repeat music, news, talk, weather and sports 

• Push-to-Buy 
• Buy the track or CD of the songs you're listening to 
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• Converts radio play to subscription pay 
• Added value of convenience & personalization 

drives demand for service 
• Sparks transition from ad-based business to music sales & 

subscription-based business 

• Extends purchase points beyond the PC 
• Into home, car, phone and portable devices 

• Eases transition to secure distribution 
• Transparent move to a full end-to-end DRM system 
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Benefits to consumers 

• Seamless mobility 
• Cures music schizophrenia 

- Multiple playlists, codecs, libraries, devices, and protocols 

* Unprecedented access to catalogs and choices 
• Wherever you are, whenever you want it 
• All available content is actually available 
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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 
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3 Messages 

3.1 Message Overview 

3.1.1 Message Structure 

iCRISP 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. 

Type mid Length; (bytes) Value Description 
Header Integer 4 See next Indicates the start of an iCRISP 

paragraph message. Includes start header 
and message length 

Payload variable See rest of 
document 

Integer Commands or car radio events 
codes Message 

Checksum 2 (MSB,LSB) Sum of Header and payload 
Message (no complement to 1?) 

Integer 0-xFFFF 

3.1.2 Physical Layer 

The physical layer is an US ART. 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. 
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3.2 Message Header 

Value Type Length (bytes) Field Description 
Start Header 
(MSB,LSB?) 

Integer 2 Indicates the start of an iCRISP OxA55A 
message. 

Integer Message 2 0-65535 Length of message payload. 
This does not include the 4 byte 
header of 2 byte checksum. 

Length 
(MSB,LSB?) 

3.3 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. 

Type Length (bytes) Description Value Field 
Start Header Integer 2 Indicates the start of an iCRISP 0xA55A 

message. 
Message Integer 2 Length of message payload. 

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

0-65535 
Length 

Command Integer 1 0x10 Key press command 
Key Pressed Integer 0-255 Key code of key that was 

pressed. See included chart for 
valid key codes 

1 

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

3.3.1.1 Valid Key Codes 

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

Key Description i Code 
Channel 1 0x41 
Channel 2 0x42 
Channel 3 0x43 
Channel 4 0x44 
Channel 5 0x45 
Channel 6 0x46 
Channel Band 0x50 
Right 0x51 
Left 0x52 
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UR 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 

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

Field Type I / Length (bytes) . Value 
0xA55A 

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

Integer 0-65535 Length of message payload. 
This does not include the 4 byte 
header of 2 byte checksum. 

Message 2 
Length 

Command Integer 1 0x13 Key release command 
Key Released Integer 0-255 Key code of key that was 

pressed. See included chart for 
valid key codes 

1 

Checksum Integer 0-65535 2 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. 

Length (bytes) Value Description 
0xA55A Indicates the start of an iCRISP 

Field TyPe 

Start Header Integer 2 
message. 

Message Integer Length of message payload. This 
does not include the 4 byte header 
of 2 byte checksum. 

2 0-65535 
Length 

Command Integer Radio power command 0x11 1 
On/Off 0x00, 0x01 Integer 0x00 = Radio OFF 1 

0x01 = Radio ON 
Checksum Integer ADD 00 to n-2 Octet 2 0-65535 
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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. 

Field Type Length 
• • (bytes) 

Value Description 

Start Header Integer Indicates the start of an iCRISP 2 OxA55A 
message.. 
Length of message payload. This does 
not include the 4 byte header of 2 byte 
checksum. 

Message Integer 2 0-65535 
Length 

Command Integer 1 0x12 Source select command 
Select/Deselect 0x00 = iRadio deselected 

0x01 = iRadio selected 
Integer 1 0x00, 0x01 

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

3.3.5 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. 

Field Type Length 
(bytes) 

Value Description 

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

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

Message 0-65535 
Length 

Command Integer 1 0x14 Radio type command 
Type Integer 0-255 Type of radio that is connected to the 

Car Radio Serial Interface. 
1 

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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3.3.6 METADATA Text 

This message is sent from the WACA to the Car Radio Serial Interface to send 
METADATA text to the car radio. 

Length 
(bytes) 

Description Field Type Value 
j:;!; 

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

Message Integer 0-65535 Length of message payload. This does 
not include the 4 byte header of 2 byte 
checksum. 

2 
Length 

Command Integer 0x20 METADATA text command 1 
METADATA Integer Type of METADATA being sent to the 1 0-255 
Type car radio. See the include chart for 

valid types. 
String Variable METADATA 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 

METADATA Type Code 
Artist Name 0x00 
Song Title 0x01 
Time Remaining 0x02 
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iRadio - Assumptions 
Content Use 
For personal use only 

No redistribution in any form 

If necessary, limited plays or 
expiration time 

Files of all categories will be 
copied between devices as 
needed for seamless experience 

Content Types Content Sources 
Time-Slip and Pause/Resume 

- Store digital broadcast content 
- Play later, play/resume on other device 
- Stored as time segments, not tracks 

Internet Services 
- ex. Yahoo Launchcast 

Cable Service 
- ex. MusicChoice 

Daily Set Satellite Radio - Set of tracks received from service 
- Tailored to user's preferences/feedback - ex. XM/Sirius 

Digital FM 
- ex. Ibiquity 

Purchased Tracks 
- MP3, MPEG, etc. purchased by user 

Promotional Tracks 
- Trail period tracks, or 
- 30sec snippets, or 
- Trail tracks recorded at lower quality 
- Other information requested by user 
- Recorded commercials 

Services 
Time-slip, seamless 
pause/resume 

- Partner with broadcaster (ex. XM) 
Digital Rights Management 
Store time-slip, pause/resume 
and daily set in secure format 

Prevent content copies from 
leaving single user's device set 

Allow copies of content between 
single user's devices for 
seam less experience 

Push-to-buy Hardware & Clients 
Home: PC or set top box with SW 

Car: in-dash head-unit with SW 

Person: client SW on phone 

Server: central server, server SW 

- Partner with seller (ex. iTunes) 

Daily Set: 
- Partner with content aggregator 
(ex. MusicChoice, Launchcast) 

Share in revenue from add-on 
services 
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iRadio - Capabilities 
Time-Slip. Pause/Resume 
"Virtual TIVO for radio" 

Store digital non-interactive 
broadcast content to hard-drive 

Play/resume on any device 

Purchased Tracks 
Play purchased tracks on any device 

Typical MPS player capabilities + 
seamless pers/home/car experience 

Push-to-Buv Central Service 
- Seamless Time-Slip, 
Pause/Resume 
- Daily Set (batch or streaming) 
- Push-to-X 

Existing service provider + add-

ip* 

Daily Set Promotional Tracks 
Receive and store promotional 
information and/or snippets requested 
by user (push-for-more) 

Record tracks as snippets, at lower 
quality or with expire feature 

Enable push-to-buv for promo tracks 
- download to device-of-choice 

Record commercials for later use as 
requested by user 

on 
Receive custom-tailored set of 
tracks from central service 

Play daily set from any device 

Capture user ratings for later upload 

Enable push-to-buv. push-for-more 
and recommend-to-friend 
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iRadio - Personal Content Repository 
• Common structure across devices 

- easy synchronization and pause/resume 

• Consistent meta-data 

Personal Content Repository (PGR) • Holds all user data 

• Secure data format 

Enables seamless experience 
J ^ z-̂ Time Slip. 

Pause/Resume 
(From Broadcast) 
"Virtual TIVO for radio" 
Talk shows, programs. 

Purchased 
Tracks 
MP3, MPEG, AVI, etc.l PGR 

_\n _ 
"i 

J \ 
tiiiiiir 

Piicilim; 
Promo Tracks 
(From Broadcast) 

Limited trial period, or 
30sec snippet, or 
downgraded quality. ; 

Promo information. ! 

Daily Set 
(Custom Service) PGR 

QCD: 
SS; w 

i; Customized to user's 
preferences/ provided as 
subscriber service. 

PGR 
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Possible Content Sources Digital Satellite 
Radio 

(XMRadio/Sirius) 
• Aggregator provides batch or stream of custom-
tailored content via Cable or Internet (interactive) 

- ex. MusicChoice, YahooLaunchcast subscriber service 

• Digital Satellite Radio received by car or home 
- ex. XM/Sirius add-on subscriber service 

• Digital FM received by car or home 
- free digital broadcast 

Digital 
FM 

PGR 

Time Slip, Purchased 
Tracks u iamii fill 

Pause 
M Cable modem 

or set top box E Promo Daily Set PGR Digital CATV 
Time Slip, Purchased 
Pause Tracks A (for ex. MusicChoice) 

Dally Set Promo 
iSetMer* Internet tr v;v-

PGR 

P 
Subscriber Service 

(for ex. Yahoo Launchcast) IHIiiWk 
MHai • Time Slip, Purchased 

" Pause Tracks 
Ipvj 

[ow 

« Promo Daily Set 
00 
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Content 
HP 

Content Use 
m 

Time slip and pause/resume 
- requires copy of content to 
destination device PGR 

I I Time Slip, Purchased • 1 
Pause Tracks " ' Wi Daily Set 

- synchronize to any device 
Enables Push-to-Buv rl 

Promo Daily Set 
II 111 

HlliMBB r 
PGR Promotional Tracks Synchronize 

between PCRs Time Slip, Purchased 
Pause Tracks 

- synchronize to any device 
lm Enables Push-to-Buv 

Content im • and 
Promo fZ Daily Set 

Transfer content for 
Pause/Resume . Purchased Tracks 

- MP3-like functionality 
- synchronize across devices 
Seamless experience 

• "9̂ 

• 
ikji 

ii 
iSi r® PGR 

\ 

Time Slip, Purchased 
Pause Tracks 

M 
Dally Set Promo Strictly personal use 

No redistribution in any form 
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Questions - Time-Slip, Pause/Resume - Broadcast 
Digital Satellite 
s. Radio For each content source: 

-Digital Satellite Radio (XMRadio/Sirius) (subscription service) 

-Digital FM Digital 
FM 

1. Is an additional license 
needed to perform seamless 
time-slip and pause/resume? 

2. If so, would either the 
content providers or copyright 
owners be likely to negotiate a 
license? 

3. What is the risk of 
infringement litigation and how 
can it be reduced? 

PCR 

if Time Slip, 
Pause m 

if liPPfl i f 11 a? L4H i 
500 yrts 

m 
PCR •••••••••••a 

Time Slip, 
Pause 

W) 
PCR 

i 
Time Slip, 
Pause 

iy> 
fmm. 

Kj/fev 

& 
SVS 
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Questions - Time-Slip, Pause/Resume - Internet/Cable Stream 
Cable modem 
or set top box For each content source: Digital CATV 

- Cable content service 
(ex. MusicChoice) 

- Internet interactive service 
(ex. YahooLauchcast) 

(for ex. MusicChoice) 

Internet 
werver 

Subscriber Service 

(for ex. Yahoo Launchcast) 

* V 1 w 

1. Is an additional license 
needed to perform seamless 
time-slip and pause/resume? 

2. If so, would either the 
content providers or copyright 
owners be likely to negotiate a 
license? 

3. What is the risk of 
infringement litigation and how 
can it be reduced? 

PGR 

IS Time Slip, 
Pause ^ KM [ill [ill 

gj 
if m ipfli STiWydS * LM •'A***** E r PGR jpj. 

Time Slip, 
Pause 

w. 

P • 
PGR 

5,̂ 

10 
ft! Time Slip, 

Pause ML 
IjlaB] 

v\<« 
SJa! 
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Questions - Daily Set Cable modem 
or set top box For each content source: Digital CATV 

- Cable content service 
(ex. MusicChoice) 

- Internet interactive service 
(ex. YahooLauchcast) 

life (for ex. MusicChoice) 

Internet 
H? Se'ryefe. 
•fctjHHP Subscriber Service 

(for ex. Yahoo Launchcast) 
1. Is an additional license 
needed to perform seamless 
time-slip and pause/resume? 

2. If so, would either the 
content providers or copyright 
owners be likely to negotiate a 
license? 

3. What is the risk of 
infringement litigation and how 
can it be reduced? 

4. Does push-to-buv. push-for-
more and/or recommend 
track/artist/album-to-friend 
require a transactional patent 
license? 

PCR 
l A 

1 1 xtil 
riii fXep] 

By > B tsT™0'10* *(* "1 .-i-y E m PCR Daily Set 
1 

n 
tantatilMtrif 

m Daily Set 
v?v <4 

PCR 
MP 1 

fri Kl 1 . KM y'"'^ 
'do I 

Dally Set 
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Questions - Promotional Tracks For each content source: Digital Satellite 
\ Radio 5. Can purchased tracks be 

downloaded to different device? 

6. What is the risk of ^ 
infringement litigation and how/ Djgjtal 
can it be reduced? 

-Digital Satellite Radio 
(subscription service) 

(XMRadio/Sirius) 
-Digital FM 

FM 
1. Is a license needed to 

a) Record track at lower quality 
(Analog FM or worse)? 

b) Record 30 second snippet? 

c) Record track which expires 
after certain period? 

d) Export track from daily set to 
promotional tracks in one of the 
above formats? 

2. If so, would either the 
content providers or copyright 
owners be likely to negotiate a 
license? 

3. Is a license needed to 
provide push-to-buv service for 
promotional tracks? 

r__m§L 
PGR 

m Biftj fill [Ijl 

llFliBil 
PGR PJ 

Promo 

4 

Daily Set Promo 

n PCR 
M % Cv-

['(D mm, 

fp © Promo 
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Questions - Purchased Tracks 
For content which was 
purchased: 

1. Is a additional license 
needed to copy tracks to other 
devices for play? 

2. If so, would either the 
content providers or copyright 
owners be likely to negotiate a 
license? (ex. iTunes)? 

3. What is the risk of 
infringement litigation and how 
can it be reduced? 

PGR ESl 
Bfra 

••••••••a 'A8-^ • • " l ifVTTVMl|l|l 
Purchased 
Tracks 1 [jInniHiBi] 

PGR ••••••••• •••••••• 
[m 

Purchased 
Tracks 

I Synchronize \ 
I between PCRs 1 |i 

PGR 
Bl 

!• 
Purchased 
Tracks 

iud 
1 

OD 

M 
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Radio™ jRadio Phase I Approach 
Second 45 days First 45 days 

External 
Customer 
Consumer 
Competition 
Technology 

Set Targets 

"Where" 
Solution Definitiorr 
v & Business Model 

Car Other Person Home 

Navigation 

Seamless Digital Audio across Person-Home-Car 

Information 
Business Case 
& Eco-System I 

i. Safety & 
Security Internal 

Competencies 
Resources 
Goal 

Seed Funding 
Request 
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^ Radjo u Entertainment is shifting to digital delivery 
10 mechanisms & portable devices 

Digital Consumer Market ($M) 
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.-••.INNOSIGHT * A * unlocking new market growth 

^ Radi©™ Two Distinct Market Entry Strategies 

Option 1: Sustain Broadcast Radio by offering customers a 
premium service that allows them to purchase songs they 

hear, create customized playlists and listen to precisely what 
they want, when they want 

T3 
(0 
E 0) 

\ o 
0 
o 
(0 
E 
o 
t <D 
Q. 

Option 2: Disrupt Broadcast Radio by offering a distinct 
business model, with less total choice but lower prices, greater 

flexibility and more customization. Partner with alternate content 
provider (e.g., YahoolLaunch) to provide content 

Time 
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History & Vision 
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Consumer Perspective 
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Solution Summary & Status 
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Consumers' Perspective - An opportunity to 
serve the 97% 

ff* Radio 
TM 
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^ Radio™ What do consumers want? 

• I want my content..."The best of both worlds"! 
• Includes my home music collection (66%) 
• A wide variety of audio content that better matches my moods 

and tastes (65%) 

• Where I listen to music 
• In my car (89%) 
• On my home stereo (71%) 

• /•"O-vl • On my PC (48%) 

rjp b®* • And with the ability to: 
• Skip commercials (70%) 
• Pause, resume, rewind (61%) 
• Add song I'm hearing to my home collection (53%) 

Source: eBrain/iRadio consumer research, Aug. 04 
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 ̂Radio™ And a high willingness to pay! 
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cV RadjoTM Conservative Estimates for Initial Offering 
Reveal $500M Business Readily Achievable 
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JEFF 
4? Radio™ AudioFeast Will Be Our Initial Content Partner 
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Seamless Digital Audio ... At home, in the car & on the go ^ Radio™ 
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# Radio™ Rhone/Controller 
IfM' » Launch .gTb̂ 

Volumo up> 
i.SfeiSa?!; 

• ROLE: 
• Acts as UPnP controller in all domains 
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^ Radio™ Overview 
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^ Radio™ other View 
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^ Radio™ Person 
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<i? Radio™ Home Gateway 

PC or MS 1000 
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Input 

Bulk Update 
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^ Radio™ Qg f 
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& Radio™ Goals & Milestones 
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Radio™ 
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protocol for Wireless Audio 
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^ Radio TM r 

1 AN INTRODUCTION TO THIS DOCUMENT 
1.1 WHAT IT IS 

ERROR! BOOKMARK NOT DEFINED. 
ERROR! BOOKMARK NOT DEFINED. 
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& Radio™ 

1 Introduction 

1.1 Transport Frame Structure: 

Please use whichever is fastest to implementXM -like CBM or iPOD TBD 

E.g. SOARS CBM transport: 

OCTET FIELD 
octet 0 start header MSB 

start header LSB octet 1 
length MSB octet 2 

octet 3 length LSB 

iRadio Bus Message 

checksum MSB octet n-1 
checksum LSB octet n 

Start header: 2 bytes - 00A5h / 005ah 
Length: 2 bytes - OOOOh-FFFFh 
iRadio message: 
- Transaction code = 1 byte 
- Message body 
Checksum: 2 bytes (XOR 00 to rv2 Octet) 

1.2 iRadio Bus Message structure 

1.2.1 Messages from the Head-Unit 

What we need: 
Userjnterface control type: e.g Button, dial, switch 
Userjnterface control number #ID 
User interface control 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 

Page 600 of 667



& Radio TM 

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: 

UI_CONTROL_BUTTON 
U ICONTROLDIAL  
Ul CONTROL SWITCH 

UI_ACTION_DOWN 
UI_ACTION_HOLD 
U IACT IONUP 
UI_ACTION_ON 
U IACT IONOFF 
UIACTIONCLOCKWISE 
Ul ACTION COUNTERCLOCKWISE 

1.2.2 Messages to the Head-Unit 

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 
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J iRadio ~ Experimentation 
Last updated: June 16 

Introduction 
We have an 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: 

• Have something to demonstrate the iRadio idea 
• Refine ideas by squarely facing implementation details 
• 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 MPS files. Other alternatives are: 

• Purchase popular CDs for the the office 
• Purchase music which is specifically royalty free (this is available on the net) 
• 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 /Radio Server. Being a laptop, it could more easily be moved for connection 
to the external Internet. 

/Radio 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 
• channel/playlist storage service 
• User configuration service 
• General Preferences/Profile service 
• Authorized user service 
• Usage Tracking/logging service 
• Content fetching agent 

There would also be servlet which would be called by the mobile devices to update provide 
feedback and get updated content. 
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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: 

• Limited range 
• Less interference and interoperation problems with the building's existing wireless LAN 

which is 802.11 based. 
• 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 /Radio 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 /Radio Server 
• Updating content in the Mobile Device 
• Capturing feedback from the Mobile Device 
• Pause/Resume between different Mobile Devices 

What's Not Included 
• NoDRM 
• 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. 
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/ 

1. Design and implement preferences/profile service (reused elsewhere) 
2. Design, document and write stubs for HTTP login and channel protocol 
3. Design and implement channel building tool 
4. Design and implement channel storage service (reused elsewhere) 
5. Design and implement media storage service (reused elsewhere) 
6. Design and implement the channel servlets 

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) 

/Radio 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 UI 
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 
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i^iRadio ~ 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 
• 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 MPS files. Other longer-term 
alternatives are: 

• Purchase popular CDs for the the office 
• Purchase music which is specifically royalty free (this is available on the net) 
• 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 /'Radio Server. Being a laptop, it could more easily be moved for connection 
to the external Internet. 

/Radio 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 
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• User Authentication service 
• Usage Tracking/logging service 
• Content fetching agent 
• 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: 

• Limited range 
• 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 /Radio 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 /'Radio 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 
• NoDRM 
• 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. 
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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. 

1. Design and implement preferences/profile service (reused elsewhere) 
2. Design, document and write stubs for HTTP login and channel protocol 
3. Design and implement play list/content stream building tool 
4. Design and implement playlist storage service (reused elsewhere) 
5. Design and implement media storage service (reused elsewhere) 
6. Design and implement the playlist/content stream servlets 

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) 

/Radio 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 UI 
3. Design and implement updating agent 

4. Design and implement server connection discovery 

Optional 

5. Design and implement owned content browser 
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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 J2ME 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. 
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^ iRadio — Initial Approach 
The initial /Radio 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 

• User listens to audio channels (like Yahoo launch & XM) with supporting images, text and links 
available. 

• 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. 

• 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. 

• Abiltity to search and play owned content on the device. This would have the same pause 
capability. 

• Do we want a limited rewind/replay capability just incase the user misses something the first time. 
(This would be more for talk radio.) 
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Initial /Radio Architecture 

Mark Clayton 
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System Components 

The system is composed of the following 
physical components: 

• Content Provider 
• iRadio Server 
• Home Gateway 
• Mobile Devices 
• Home Device 
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Content Provider Subsystems 

• /Radio interface 
- Supplier interface (server) - supplying content 
- Feedback interface (server) - getting feedback 
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/Radio Server Subsystems 
• Content Provider interface 

- Supplier interface (client) - getting content 
- Feedback interface (client) - providing feedback 
Content Repository - user's enqueued content 
Media Storage service - bulk media storage 
Content fetching Agent 
DRM encoder 
User/device authentication/subscription services 
User preferences service 
Device sync agent 
Home Gateway sync agent 
Web preferences/configuration interface 
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Home Gateway Subsystems 

• Content Repository - user's enqueued 
content 

• Device sync agent 
• /Radio server sync agent 
• User/device authentication - lightweight 
• UPnP A/V services for home device support 

Page 614 of 667



Mobile Device Subsystems 

• Sync agent 
• Client authentication 
• Content repository - lightweight version 
• Media streamer - device independent 
• DRM decoder 
• Platform media player 

Platform UI 
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Home Device Subsystems 

• UPnP A/V renderer implementation 
• UPnP A/V controller implementation 
• DRM decoder 
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Architectural Issues 

• Need to setup the master/slave relationships 
and other details for the for the various 
synchronizations. 

• Do we use UPnP (SimpleDevices stuff) for 
synchronization? - this would require using 
a special tunnel for UPnP to work at a 
HotSpot. 
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Home Gateway Details 
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non-UPnP Car Details 
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SfRadio 2004 
This note is a companion to the May 20 "Initial /Radio System" slides. 

For 2004, the /Radio 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 
/Radio 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 /Radio 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 
• community services would allow content suggestions and playlists to be made between users 
• Import existing MPS or other content 

System Operations 

These points are half user expectations, half implementation and half requirements. :-) 

Service Assumptions 

• 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 

• Audio is accompanied by supporting text and images 
• Audio is seamless between home and car. (Pause resume across devices in different domains.) 
• A service provider will have access to feedback and disposition (listened, skipped, timed-out) 

concerning the content they supply. 
• Instant buy. 
• The /Radio 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. 

• 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 
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at a time. The picture is much more complex if a user's content is allowed to be consumed 
concurrently at multiple points. 

• 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. 

• Regardless of the encryption method chosen, there needs to be rights management on the pieces of 
content once they reach the user. 

• There are many caches in the system. There is provision for cached content to expire. The Service 
Provider is notified of this. 

Home Experience 

• User can play audio on their sound system. 
• 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. 
• 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.) 

• 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.) 

• Abilitity to search and play owned content on the device. This would have the same pause 
capability. 

• 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.) 

• 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. 

• 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 
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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.). 

/Radio 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 /Radio Server must provide for for 

tunneling (or other mechanism) to allow UPnP to work between subnets. 
• /Radio 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 /Radio 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. 

• With the /Radio Server caching the actual content, the content provider can specify channel 
content as a list of content id which refer to the actual content. 

• We need a way to map and handle internally content ids from different content providers. 
• 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. 
• The /Radio 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 

• This is assumed to be a commercial 802.11 access point. 
• It is also assumed that firewalls will largely require that connections be initiated by the device 

rather than the /Radio Server. 
• 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. 
• A reliable broadband connection is assumed to exist between the Home Gateway and the /Radio 

Server so that they are always in sync. 
• Local (at home) synchronization engine for devices within range of the home wireless network. 
• Preemptively caches user content so that it is ready to be copied to mobile devices or streamed to 

home devices. 
• 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.) 

http://pts-web.tcg.mcg.mot.eom/.ir/patents/common/initial_iradio_system.html 2/11/2005 Page 623 of 667



Page 4 of 4 . <I>i</I>Radio 2004 

• To avoid Internet latencies, the Home Gateway should be able to function independent of the 
/'Radio Server for hours at a time. 

• Communications with the /Radio Server should be secure. 
• The Home Gateway initiates communications with the /Radio Server to help avoid firewall issues. 

Mobile Devices 

• In-vehicle devices are the current focus. 
• Play stored content. 
• 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 
• We'll probably want to keep tabs on the trade-ofifs 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). 

• A modified OmniFi is the early leading candidate for the actual mobile device. (SimpleDevices 
did the original software for it.) 

• If the OmniFi (or other existing device) were used, extensions would be required for consumption 
feedback including pause information. 

• The mobile device will have to initiate the connection to the /Radio Server on foreign networks to 
help avoid firewall issues. 

• Instant buy copies content to owned area on the device for immediate replay and actual purchase 
transaction completes when the device next contacts the /Radio Server. 

• The Mobile Device doesn't need cellular access. 
• All network communications should be secure. 

Home Device 

• UPnP A/V (with extensions) will be used for all in-home audio 
• UPnP A/V extensions are required for consumption feedback including pause information. 
• No device has been chosen yet. 

Web Browser 

• Any web browser. 
• Required Plug-ins would depend on the interface implementation. 
• 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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Minimal /Radio Functionality 

• Channels (like launch.yahoo.com or XM Radio) 
• Seamless media consumption between home & car 
• Pause/resume works between home & car 
• Everything is subject to change depending on 

business deals 
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User Interface - Mobile 

• Ability to listen to any of the channels configured 
for that device 

• Possible ability to provide feedback for the 
currently playing content (skip, rating ...) 

• Instant purchase and repeat of content 
• Future -ability to mark a piece of content for 

further attention/purchase later (via email?) 
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User Interface - Home 

• Primarily determined by UPnP A/V 
controller/renderer 

• Ability to select and stream any channels 
configured for home (probably at higher quality 
than mobile devices) 

• Actual capabilities determined by selected 
device(s) 

• Allow search and playing of purchased content 
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User Interface - Browser 

• Allows a user to manage their preferences 
(channels available) for each device 

• Updated preferences are stored on the /Radio 
Server and Home Gateway 

• U/I details TDB 
• Ability to consume content from Browser -TBD 
• Future - ability to review marked content 

(including purchase) 
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System Overview Picture 
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System Components 
Content Providers - Supplier of audio 

content 
/Radio Server - Our aggregation point and 

remote sync engine 
HotSpot - Any public Internet hot spot 
Home Gateway - Local content cache and 

local sync engine 
Home Device - Home streaming player 
Mobile Device - Mobile storage player with 

sync capability 
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Content Providers 

• Supplies all content 
• Organizes content into channels 
• Provides metadata associated with content 
• Receives user consumption feedback 
• Maintains royalty agreements with 

copyright owners 
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/Radio Server 

• Single point of contact with the Content 
Provider 

• /Radio content aggregation point 
• Central synchronization master 
• Synchronization engine for public hot spots 
• /Radio configuration web site 
• Cache of user channel content 
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HotSpot 

• Any public hot spot - nothing special 
• Acts as a pipe back to the /Radio Server 
• Allows synchronization of device content 

away from home 
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Home Gateway 

• Local preemptive caching of user channels 
so that Internet latency is eliminated 

• Local synchronization engine 
• Always in sync with /Radio Server 
• Streaming server for home consumption of 

content (via UPnP) 
• Could be MA-1000 or PC (always on) 
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Mobile Devices 

• Vehicle or personal devices 
• Play stored content anytime, anywhere 
• Synchronize consumption and feedback 

information when connected to a network 
• Load new content as needed when 

connected to a network 
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Home Device 

• Streams information from the Home 
Gateway 

• Fundamentally different from Mobile 
Devices because it doesn't store content. 

• Streaming via UPnP with extensions. 
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Web Browser 

• Allows user to configure their preferences 
on the /Radio Server 

• Likely via the user's home PC 
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Component Connections 
A - Preemptive fetching of user channel 

content and consumption feedback 
B - Interactive configuration of preferences 
C - Preemptive fetching of user channel 

content and consumption feedback 
D - UPnP+ streaming of channel content 
E - Synchronization of new content and 

consumption feedback 
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Connection A 
Content Provider - z'Radio Server 

• /Radio Server requests x minutes of user y channel 
z content 

• Content Provider responds with a list of content 
items and associated metadata 

• /Radio Server provides consumption feedback to 
the Content Provider on a per user/channel/item 
basis 

• High capacity connection 
• Should consider having the /Radio Server cache 

content items to avoid redundant transfers 
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Connection B 
/Radio Server - Web Browser 

• User channel and device preference information is 
managed via a Browser 

• Handled via standard HTTP/HTML/JavaScript as 
required for the desired user experience 

• Typical web browsing connection capacity 
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Connection C 
/Radio Server - Home Gateway 

• Synchronization: 
- /Radio Server sends new channel pause/consumption 

information (due to hot spot sync) 
- Home Gateway sends new channel pause/consumption 

information (due to local sync or streaming) 
- /Radio Server sends new channel content and 

associated metadata to the Home Gateway 

• Relatively high capacity connection preferred to 
facilitate content loading 
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Connection D 
Home Gateway - Home Device 

• UPnP A/V protocol with extensions for pause, 
consumption and device management 

• Moderate capacity connection for content 
streaming - probably wireless 
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Connection E 
Home Gateway/zRadio Server - Mobile Devices 

• Synchronization: 
- Sync Engine sends new channel pause/consumption 

information (due to update from /'Radio Server) 
- Mobile Device sends new channel pause/consumption 

information (due to pause or consumption) 
- Sync Engine sends new channel content and associated 

metadata to the Mobile Device 
• Relatively high capacity connection preferred to 

facilitate content loading - wireless assumed 
• No upload of content from Mobile Devices 
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Beyond the Initial System 

•No significant communication paths change 
• Complexity and breadth of transferred 

information will increase 
• Integration of purchased/pre-owned content 

will prompt more sophisticated interfaces 
• Integration of commercial video shouldn't 

introduce significant changes 
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Updating Approach 
Created: Sept 16, 2004 

Introduction 

The /Radio 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 /Radio 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 /Radio 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 /Radio 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. 

• The communications channel is assumed to be secure. Otherwise security will have to be 
introduced as an updating requirement. 

• Although the system will probably support multiple users in the future, we are largely assuming a 
single user per device for this note. 

• /Radio/Home Gateway bandwidth issues are not addressed as part of this note. 

• User preference information will reuse the audio updating system to be updated on clients. 

• 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 

1. Bulk content can be loaded over USB or network updating 
2. Consumption and usage data is sent from clients 
3. Updating works with HTTP port 80 (to traverse firewalls) 
4. Updating works with a single two-way serial channel 
5. Updating works with multiple two-way serial channels 
6. Tolerates sudden disconnects 
7. Mobile Clients discover connections which cover matching user(s) 
8. Clients can act as update bridges 
9. /Radio 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 

Data 
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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 /Radio 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 /Radio 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 UI actuation is captured here whether or not any action resulted. This usage tracking 
information is intended for later analysis on the /Radio 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 /Radio 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 /Radio 
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: 

0. Discovery or establish session 
Initial connection to setup communication. 

X. Playpoint updating for all /Radio 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. /"Radio Channel updating 
If channel content has been consumed, this phase allows new content to be added to 
an /Radio 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 /Radio 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 /Radio 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 /Radio Server. These direct Mobile Client connections to the /Radio Server also use 
HTTP/HTTPS. 

Playpoint Updating for All iRadio 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 /Radio Server. With this information 
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the Mobile Client can erase the information which the /Radio 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. 

/Radio Channel Updating 

In this last phase the /Radio 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 

http://pts-web.tcg.mcg.mot.eom/.ir/patents/common/updating.html 2/11/2005 Page 650 of 667



. iRadio Updating Approach Page 6 of 6 
^ 7  

This note outlines a common updating system which could use multiple transports to address all 
/Radio updating situations including /Radio 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||Mark Clayton||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 
Jan 6, 2005 
Apr 4, 2005 
Sep 30, 2005 

iHollywood show 
CES Demo 
Trial start 
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 MPS audio (at least 96 Kbps) 
• supports BT switching of MPS 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 devioss 

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: 

o fits in the CES kiosk 
o supports Pioneer car radio 
• supports BT transmission of car radio presets 
• supports BT transmissbn of pause, resume, and purchase 
o supports BT receipt and display of metadata 
o supports BT streaming of MPS audio (at least 96 Kbps) 
o supports BT switching of MPS audio streams 
• supports BT echo of metadata back to streamer 

The following WACA use cases must be 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: 
• Bluetooth binding/association has already occurred 
• Streamer already has content 
• WACA is already connected to the car radio 
• Car radio is already powered and in iRadio mode 

Flow of Events: 
1. WACA uses iMCP to connect to streamer 
2. Streamer sends initial car radio text over iMCP 
3. Car radio displays initial text on car radio 
4. Streamer sends metadata for song 
5. Metadata is displayed on car radio display 
6. Streamer sends MPS audio data as a stream 
7. iRadio channel audio is playing from car radio 

Post-Conditions: 
• Audio content is playing from car radio 
• 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 radio This same series of steps occurs 
then a track is skipped within a channel. 

Actors: Streamer (E680), Car radio 
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Pre-Conditions: 
• Bluetooth binding/association has already occurred 
• 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 preset press notification to WACA 
2. WACA notifies streamer via iMCP connection of button press 
3. Streamer commands WACA to stop an flush current content 
4. Streamer sends metadata for song on new channel 
5. Metadata is displayed on car radio display 
6. Streamer sends MPS audio data as a stream 
7. iRadio channel audio is playing from car radio 

Post-Conditions: 
• Audio content for new channel is playing from car radio 
• Associated metadata is displayed on car radio 

Switching iRadio channels from streamer 
This use case describes the process of changing from one iRadio 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 flcsv, 
presumably some user interface associated directly with the streamer is used. 

Actors: Streamer (E680), Car radio 

Pre-Conditions: 
• Bluetooth binding/association has already occurred 
• 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. 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: 
• Audio content for new channel is playing from car radio 
• Associated metadata is displayed on car radio 

Motorola Confidential Proprietary 6 

Page 657 of 667



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: 
• Bluetooth binding/association has already occurred 
• 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. Streamer streams last bit of previous track to WACA 
2. Streamer sends metadata for song on new channel 
3. Last bit of previous track plays on car radio 
4. Metadata is displayed on car radb display 
5. Streamer sends MPS audio data as a stream 
6. iRadio channel audio is playing from car radio 

Post-Conditions: 
• Audio content for new channel is playing from car radio 
• 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 
• 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. 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: 
• 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 
• 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 be 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 3rd Bluetooth device 

Pre-Conditions: 
• Bluetooth binding/association has already occurred with associated 

streamer 
• 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: 
• No change to WACA 
• WACA is not in list of discovered devices 
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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 
meetinq, Drodiint offering, etc.)? 

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 
arnnnovator(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 
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