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1. Introduction

At present, various digital devices are connected using various communication protocols such as the Internet, mobile
network and so on. In the field of the personal area network and home network, various technologies such as
ECHONET, DLNA (UPnP) have been developed and are being utilized. They are very effective for specific problem
areas and are being considered to be adopted as standards. However, each technology raises several problems for the
user, for example, vendor specific and no interoperability.

Given this background, we expect that with the widespread use of mobile phones, digital cameras, printers and digital
TVs, technologies that enable these devices to connect to global networks, to be seamlessly utilized from various
locations, are strongly desired. The goals of PUCC are just such enabling technologies. To bring about a
breakthrough, PUCC aims to research and develop a computing environment that provides interoperability for
various networks and advanced services using peer-to-peer communication technology without user-troubling
procedures.

This PUCC Imaging Protocol specification provides a protocol stack structure for peer-to-peer Imaging applications

over a heterogeneous network consisting of the various networks mentioned above.
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2. Terminology
2.1. Definition
[Direct Imaging] The Projection and Display devices gets the content from the cell phone.

[Reference Imaging] The content comes from a content provider on the Internet.

2.2. Abbreviation

PUCC Peer-to-Peer Universal Computing Consortium
HTTP Hypertext Transfer Protocol

XML eXtensible Markup Language

P2P Peer-to-peer

iAppli i-mode Java Application

OBEX Object Exchange Protocol

IPP Internet Printing Protocol

BPP Bluetooth Printing Profile

SVG Scalable Vector Graphics

XHTML  eXtensible Hypertext Markup Language

3. Reference

[PUCC] “Peer-to-Peer Universal Computing Consortium”,

URL: http://www.pucc.jp/

[XML] “Extensible Markup Language (XML) 1.0 (Second Edition) ”, W3C Recommendation 6 October 2000, T.

Bray et al. URL: http://www.w3.0rg/TR/2000/REC-xmI-20001006
[HTTP] “Hypertext Transfer Protocol -- HTTP/1.17, RFC2616, R. Fielding et al., June 1999.

URL:http://www.ietf.org/rfc/rfc2616.txt

[IrDA] ”IrDA Data Specifications”, Infrared Data Association.

URL: http://irda.org/index.cfm

[OBEX] "OBEX(Object Exchange) Protocol”, Infrared Data Association.

URL: http://irda.org/index.cfm
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4. Goals and Requirements

4.1. Goals

The goals of this document are:

@ To define a Imaging application protocol over the Peer-to-Peer Core Protocol.

@ To leverage existing standards where possible, especially existing and evolving Internet standards.

4.2. Requirements

421. 7O IV 2 DREICEDE RTHE

EREFENL TR Y27 XK LT, TrY 7 FORBERGT LI ENFAETHD L L, MG LR
EbEIT Y= ZOFRFHMET) L LT D,

i

0]

=
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.2.2. Various content types

We require the displaying various kinds of content from a cell phone. Cell phones have many kinds of content. Cell
phones treat not only JPEG and PDF contents but also SVG content. We require the projectioning and displaying of
these contents.

4.2.3. Various network interfaces

Recent cell phones use various network interfaces. For example, cell network (3G), Wi-Fi, USB, IrDA, Bluetooth are
being used. Each network interface usually has its own printing or Imaging protocol. For example, IPP, UPnP, BPP
are major printing protocols. PUCC Imaging Protocol is to support various network interfaces.

4.2.4. Lightweight protocol

Since wireless networks have unique characteristics such as latency, low bandwidth, and expensive data packets,
traffic on wireless networks should be minimized. Calculations run on the cell phone should be minimized because it
has scant resources. #EH BN D T 0T = 7 Z WU T — T & AW TZRIRBAG DR 7R 15 F 13T 22
Wk ET 5, HEER, oY= 2RO NI ey 7 I30NERNRIZT S.

4.2.5. Content location

There are two imaging models: direct imaging and reference imaging. Direct imaging means the Projection and
Display devices gets the content from the cell phone. Reference imaging means the content comes from a content
provider on the Internet. PUCC Imaging Protocol should support both imaging models.

4.2.6. Application extensibility

PUCC Imaging Protocol should support not only Projection and Display devices but also displays/TVs as output
devices.

4.2.7. Security

To support a broad range of imaging applications, the right to print needs to be considered which requires some form

of security. Security for peer-to-peer applications based on PUCC platform is considered in peer-to-peer security

© 2009 PUCC All Rights Reserved. Confidential — Disclosure to PUCC members
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5. PUCC Imaging Protocol system architecture

Figure 1 {Z PUCC Imaging Protocol 2315, Y AT AT —F%7 7 F X Zaxd. BEH KSR TV O
nYx s HEOEBRMEEH T OMMERL, VT YR F A v H—Fy F koarT Y
TanRg ZRERMET ST Y =R R R,

BRI T Y s ey N EHSN, Tu v XFEEHEEELUSNCa T Y S —
BT D, £, HEEN L Y= ZITPUCC Y u ha ko TP2PIEETS.

PUCC Imaging Protocol Ti&, 7R ¥ = 7 ¥ NERRT HHGB L QWG a7 37 ey = 7 2 B3
Haib LT a7 oY= "= b lGT 2R HRET 5. el ZIERELESEa T YR
H S OREEBICRET 5. 2T Y BIG BT HITP Z0BEFEo 7 a ha Ltz fns o & L, PUCC
Imaging Protocol TIXEFE L7V, I 2TV VHREN O 2 7 L 43| O ALiklE Appendix BB Sz,

PEHEERII 7 1 ¥ = 7 Z 2% LT, PUCC Imaging Protocol |2 CHET DR RHIEHA v B —VE2EETD
LT, TuYa g ARERT 53T Y ORTHIENARETH S, HOSE THIARE R T Y
FEBIOHI R 24T D720,
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Figure 1 PUCC Imaging Protocol system architecture

© 2009 PUCC All Rights Reserved. Confidential — Disclosure to PUCC members
only



pucc

P2P Universal Computing Consortium Page9 (3 5)

PUCC Imaging Protocol

6. Imaging Protocol
6.1. Protocol Overview

Figure 2 (Z PUCC Imaging Protocol % 1V 7= Imaging Application O 7'12 h )L A X v 7 %R T .

AAEEE#EIL, PUCC Core Protocol {2 C PUCC Imaging Protocol % E 9% . PUCC Core Protocol _|- C/E %
THFO hIVIREL ST T HEHY, Bya VEHRY ) — NOBEREEH Y45 PUCC System
Protocol £ v h &, AVHER, YU X EDT Y r— a VEICET S5 PUCC Application Protocol &
v NBFEET D . AREEEETIE PUCC System Protocol &~ k& LC, PUCC Basic Communication Protocol
& PUCC Control Message Protocol % i\, PUCC Application Protocol & L C PUCC Imaging Protocol % EF 9
%. PUCC System Protocol £ » b33 & U PUCC Core Protocol {ZEJ L Ci%, PUCC Protocol fiAkEL B S
/AN

2T Y ORUEROEE T 1 k2 LiE PUCC 7 b 2L TIEEF LARWAS, HTTP, OBEX, & L< i
Bluetooth(Serial Port Profile) & VY5 Z & ZH#E4E 5 5.

Imaging Application

PUCC PUCC
HTTP POST i came OBEX Bluetooth
(Content Communicat Message (Content SPP
ion Protocol Protocol
Transfer) Transfer) (Content

Transfer)

PUCC Core Protocol '
TCP/IP I OBEX ' Serial I

Cellular NW, Wi-Fi, etc., ][ Bluetooth, USB, IrDA, etc., I Bluetooth ]

Figure 2 PUCC Imaging protocol stack
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6.2. PUCC Core Protocol

This protocol provides the common peer-to-peer transport functions needed to establish or process a peer-to-peer
connection between two nodes on the peer-to-peer network. The functions provided by this protocol include
designate communication mode, provide communication type, source information, destination information, trace
route information and so on. For details please see PUCC Protocol Specification.

The following is an example of fields (Parameter) defined in Core Protocol.

Table 1: Fields of PUCC Core Protocol

Attribute name Attribute Occurren

Element name Element Value (if present) Value - Status Description
. - - 1 Required
Core Following
XML fragment xmlns URI 1 Required
“Unicast”,”Multic .
ComType ast”,”Broadcast” - - 1 Required
Message ID .
MsgID (String) - - 1 Required
. MsgType
ReplyID MsgID (String) - - 1 dependent

“Request”,”Respo .
MsgType nse”,”Advertise” - - 1 Required

Community ID

CommunityID (String) - - 1 Optional
Source Node ID (String) - - 1 Required
Destination Route, Target - - 1 ComType
element dependent
Route, Target - - Multiple Optional
Route element
Node Node ID 1 Required
Node 1D, . .
Target Multicast GroupID - - Multiple Required
(String)
TraceRoute Route element - - 1 Optional
- - 1 Optional
Route Route element
Node Node ID 1 Required
. ComType
HopCount Integer (String) - - 1 dependent
GatewayActio 1 Optional
“Hook”,"Hop” R )
n
SessionID Session ID(String) - - 1 Optional
- - 1 Required
MsgBody XML document
protocol URI 1 Required
© 2009 PUCC All Rights Reserved. Confidential — Disclosure to PUCC members

only
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6.3. PUCC Basic Communication Protocol

The PUCC Basic Communication Protocol is defined to realize the establishment and release of a peer-to-peer
session. Additionally, this protocol has the function of exchanging resource information of a node such as names of
adjacent nodes and PUCC applications running on the node. For details please see PUCC Protocols Specification.

Hello method and Bye method are defined in PUCC Basic Communication Protocol.

6.4. PUCC Control Message Protocol

© 2009 PUCC All Rights Reserved. Confidential — Disclosure to PUCC members
only
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6.5. Imaging Protocol
PUCC Imaging protocol consists of following 3 methods.

Table 2: Fields of PUCC Imaging Methods

No. Method Summary

This method is used by cell phone to obtain projection and display
device’s capability.

1 ImagingCapability

2 Asset This method is used by cell phone to send content’s URL to
projection and display devices.

TuYxy ZRTV R EOFREZ, HHEEREN LTI

3 DisplayControl
DIV D.

© 2009 PUCC All Rights Reserved. Confidential — Disclosure to PUCC members
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6.5.1.

ImagingCapability Method

6.5.1.1. ImagingCapability message
Table 3: Field of ImagingCapability message
Attribute q
Element name Element Value name (if i LCG TG Status Description
Value ce
present)
RequestedCapa - - 1 Required
ImagingCapability
bility element xmlns URI 1 Required
RequestedCapability AW T
CapabilityList, T DL
- - 1 Optional
Size B W T
5o
CapabilityList - - - 1 Optional
Size - - - 1 Optional
The ImagingCapability message is mapped as per following table.
Table 4: Mapping of ImagingCapability message to Core Protocol
Attribute q
Element name Element Value name Attribute Occurren Status Description
. Value ce
(if present)
. - - 1 Required
Core Following
XML fragment xmlns URI 1 Required
ComType “Unicast” - - 1 Required
MsgID Message ID (String) - - 1 Required
ReplyID MsgID (String) - - 1 Unused
MsgType “Request” - - 1 Required
. Community ID .
CommunityID (String) - - 1 Optional
Source NodelD (String) - - 1 Required
Destination Route, Target element - - 1 Required
- - Multiple Optional
Route Route, Target element
Node Node ID 1 Required
Target Node ID(String) - - Multiple Required
TraceRoute Route element - - 1 Optional
- - 1 Optional
Route Route element
Node Node ID 1 Required

© 2009 PUCC All Rights Reserved.

only
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HopCount Integer (String) - - 1 Unused
GatewayActio 1
“Hook”,”Hop” - - Unused
n
SessionID Session ID(String) - - 1 Optional
- - 1 Required
MsgBody XML fragment
protocol URI 1 Required
A) ImagingCapability element

B)

ImagingCalability element is used by the cell phone to request details of a Display and projection devicest
capabilities.Asset K> DisplayControl 72 & D A v & — PR DONAFHEIZ BIfR 7 < L3S U THWS
RequestedCapability element
TRT e BORNIE, TRV ERYR— T 2avr RYUZAMREDEN LN DL, R
TUVRBREHNENMTDLOND L, BT HATVEREEZT B Y =7 Z~EHIICHWE DY
DG, NERHNR A~y R A MR OA— =~y RBRET D720, GEIIEOFEE A IR
TX 5 H D L3 5, RequestedCapability %32 1 LF1IRE /1 % fi5 3 CapabilityList & BHJHE JIfE 2 3 Size
wEde. FRA. BIOMEZZRT 2513, BT 25D LT 5. Size EREIZLV TR =7 2D
AEVRBERZEETLIZLICL- T,

v

.

RSB N T vy Va2 E T ar T Y ERRAEE 75

C) CapabilityList element
TaYe g EARYR— T 5avr R A RMEERT HERICEELRT D
D) Size element
TRy ZOEE AT Y FEEERT DHEICRET D
The following is a sample ImagingCapability message.
<{Core xmlns=" Namespace of PUCC Core Protocol” >
<ComType>Unicast</ComType>
<Msg1D>12345. 2006-04-20T16:15:327@968742ab-f9abb-4305-9900-f98e5612352</Msg1D>
<MsgType>Request</MsgType>
<Source>968742ab-f9bb-4305-9900-198e56112352</Source>
<Destination>
<Target>874542ab-abc6-4305-8745-f98e56112547</Target>
</Destination>
<{MsgBody protocol=" Namespace of PUCC Imaging Protocol” >
<ImagingCapability xmlIns=" Namespace of PUCC Imaging Protocol” />
<RequestedCapabi | ity>
<Size/>
</RequestedCapabi | ity>
</MsgBody>
</Core>
Figure 3 Sample of ImagingCapability message
© 2009 PUCC All Rights Reserved. Confidential — Disclosure to PUCC members
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6.5.1.2. ImagingCapabilityResponse message

Table 5: Field of ImagingCapabilityResponse message

Element name Element Value Att.r ibute name Attribute LCG TG Status Description
(if present) Value ce
CapabilityList - - 1 Required
gnaglngCapablllty element, Size
esponse xmlns URI 1 Required
element
R CommandList .
CapabilityList element - - 1 Required
) Command - - Multiple Required
CommandList lement
cleme ContentType MIME type 1 Optional
Command string - - Multiple Optional
Size integer (Byte) - - 1 Optional

The ImagingCapabilityResponse message is mapped as per following table.

Table 6: Mapping of ImagingCapability Response message to Core Protocol

Attribute Attribute Occurren
Element name Element Value name Status Description
. Value ce
(if present)
. - - 1 Required
Core Following
XML fragment xmlns URI 1 Required
ComType “Unicast” - - 1 Required
MsgID Message ID (String) - - 1 Required
ReplyID MsgID (String) - - 1 Required
MsgType “Response” - - 1 Required
. Community ID .
CommunityID (String) - - 1 Optional
Source Node ID (String) - - 1 Required
Destination Route, Target element - - 1 Required
- - Multiple Optional
Route Route, Target element
Node Node ID 1 Required
Target Node ID(String) - - Multiple Required
TraceRoute Route element - - 1 Optional
- - 1 Optional
Route Route element
Node Node ID 1 Required
HopCount Integer (String) - - 1 Unused
© 2009 PUCC All Rights Reserved. Confidential — Disclosure to PUCC members
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GatewayActio 1 Unused
“Hook”,"Hop” B B
n
SessionID Session ID(String) 1 Optional
1 Required
MsgBody XML document
protocol URI 1 Required

A)

B)

&)

D)

© 2009 PUCC All Rights Reserved.

only

ImagingCapabilityResponse element

ImagingCapabilityResponse A > Z— X ImagingCapability A > —IZR LTOLV AR A A vk
HPEEAGIE L T2 ar 7 oy of@il, £rfli= -~y FegiEasicixd.
ImagingCapabilityResponse #* v —1%, LLTFOEREZEH LD LT 5.

—UThHY,

CapabilityList element
WHBEHF LT D, —ob L<IE, #H0 CommandList 2H A& & 0.
CommandList element

HAVEE N R A RE/R = 2T Y DT % ContentType JEMEE LTHH MIME # A FETHRET 5.
% ContentType BN Y AR — ¥+ 5a~ N4 KT Command EHFEZ—2bH D5 WV ITHEE .
CommandList ZHIINHEER LT 5.

Command element

AV EEENEREFENOZ T MIT 22N TELav FERBETDL. Favr FORNFERTE
L, KRITAT. RRHTERIZE U TIIEE D image/jpeg & K-l 25354 (Page by page)
&, application/vnd.ms-powerpoint <> application/pdf @ & 9 72[fl— = > 7 >V N TERHIET 854

(Packed content) T3} b D, KERRFIHERILa~y FMAEILETINRBMHEIZL - T,
FHRIENEZ XA 2. 228, a~vr FRIENEORINZ T e =7 ZRITITS D LT5.

ML I E PSR e SIZ R VBRI R ATRE T d H 554, Command EHRZ TR LRV, £z,
Vender-defined M H TiE, [RX—YNTRX—L] REDRUVF—MEDa~ Y FEEEEHRETE 5.
elEL, RUF—MEOa~vy AL, HE 1L T0a~vy FAEEBEL TUIRLARV.

o~

Table 7: Fields of Command for a display control (page by page)

No. Command Summary

1 Start R

2 End Ik

3 Forward W a7y ~tEite. FHANAFIL, Asset £V KT
ERIND.

4 Backward AiDar 7Y ~RK5., BEIEEL, Asset AV v KT
ERIND.

5 Last BEDarT oy~ FHAIERE, Asset XYV v F

Confidential — Disclosure to PUCC members
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TERIND.
6 First BOD AL T ~F 5. BANEET, Asset AV v R
TERIND.
7 Page BELEarT vy ~iite.
8 Vender-defined FFaravwy ReME EHRFRE

E) Size element

TRV 5 0EE AT ER (BREDYA X) £RET 5. WL Byte £75,

© 2009 PUCC All Rights Reserved.
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Table 8: Fields of Command for a display control (packed content)

No. Command Summary

1 Start A,

2 End &1k,

3 Forward WDR— T~ e,

4 Backward A DR—TU~RD.

5 Last It DR— T~

6 First RADR—=T~RD.

7 Page e Li-_X—y~fEde.

8 Vender-defined FTvavav s REMAERTHE

The following is a sample of ImagingCapabilityResponse message.

<{Core xmlns=" Namespace of PUCC Core Protocol” >
<ComType>Unicast</ComType>
<Msg1D>12345. 2006-04-20T16:15:327@968742ab-f9abb-4305-9900-f98e5612352</Msg1D>
<ReplyID>12345. 2006-04-20T16:15:32Z@874542ab-abc6-4305-8745-F98e56112547</Rep | y1D>
<MsgType>Response</MsgType>
<Source>968742ab-f9bb-4305-9900-198e56112352</Source>
<Destination>
<Target>874542ab-abc6-4305-8745-f98e56112547</Target>
</Destination>
<{MsgBody protocol=" Namespace of PUCC Imaging Protocol” >
<{ImagingCapabi |l ityResponse xmlns=" Namespace of PUCC Imaging Protocol” >
<CapabilityList>
<CommandList ContentType=’
<Command>Star t</Command>
<Command>End</Command>
<Command>Forwar d</Command>
<Command>Backwar d</Command>
<Command>Last</Command>
<Command>F i r st</Command>
<Command>Page</Command>
</CommandList>
<CommandList ContentType=’
<Command>Star t</Command>
<Command>End</Command>
<Command>Forwar d</Command>
<Command>Backwar d</Command>
<Command>Last</Command>
<Command>F i r st</Command>
<Command>Page</Command>
</CommandList>
</CapabilityList>
</ImagingCapabi | ityResponse>

4

image/ jpeg” >

4

application/pdf” >

</MsgBody>
</Core>
Figure 4 Sample of ImagingCapabilityRresponse message
© 2009 PUCC All Rights Reserved. Confidential — Disclosure to PUCC members
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6.5.2. Asset Method
6.5.2.1. Asset message

Table 9: Field of Asset message

Element . descriptio
Element name Att.r ibute name Attribute Value Occurren Status
(if present) ce
Value n
AssetList - - 1 Required
Asset
element xmlns URI 1 Required
AssetList ContentsList - - 1 Required
element

- - Multiple Required

. “[arbitrary .
JobTicketID . - 1 Required

ContentList Content integer]@Node ID

element . .
Number integer 1 Required

“page by page”, “packed .
Format content” 1 Required
- - Multiple Required
1D arbitrary integer 1 Required
Content | URL Type MIME type 1 Required
Method “direct”, “indirect” 1 Required
Size iteger 1 Required

The Asset message is mapped as per following table.

Table 10: Mapping of Asset message to Core Protocol

Attribute Attribute Occurren
Element name Element Value name v u Status description
. Value ce
(if present)
. - - 1 Required
Core Following
XML fragment xmlns URI 1 Required
ComType “Unicast” - - 1 Required
MsgID Message ID (String) - - 1 Required
ReplyID MsgID (String) - - 1 Unused
MsgType “Request” - - 1 Required
. Community ID .
CommunityID (String) - - 1 Optional
Source Node ID (String) - - 1 Required
Destination Route, Target element - - 1 Required
Route Route, Target element - - Multiple Optional
© 2009 PUCC All Rights Reserved. Confidential — Disclosure to PUCC members
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Node Node ID 1 Required
Target Node ID(String) Multiple Required
TraceRoute Route element 1 Optional
1 Optional
Route Route element

Node Node ID 1 Required

HopCount Integer (String) - - 1 Unused

GatewayAction “Hook”,”Hop” - - 1 Unused
SessionID Session ID(String) 1 Optional
1 Required

MsgBody XML document

protocol URI 1 Required

A) Asset element
PEEERIIERT A a T YO URL & idkE
element (I FTOHEFEEL LD LT 5.

Asset TL A2 R EHWT ~EET D, Asset
B) AssetList element
AssetList BHR (X, —DFEIFEED ContentList EH%Z & H, 4 ContentList FH(IIE T 5
JobTicketID JEMEIZ L » TXBIS 5.
C) ContentList element
ContentList B3 13J& M & L T JobTicketID &P, Number J&1, Format &% 2. £7-, ContentList
WX, Content EHK % —>b L ITEKEA, H%kE
L9 5. JobTicketID J&Hi% ContentList & = =—72 72 CFFITHAT 272HDID TH Y,
BITTIEEITHN Y IR 64 2 EEHE@NodeID” THILS415. FE72, Number JEMEIT ContentList EH N
& e Content B D% % L, Format JEIEIT ContentList N =27 Y & FAT 5 B0 R RHIETT R %
7. UANMFO Content HADMEBLRZ =27 Y HAEIRE L, EFflHa~r FE2ZELE
Projection and Display device IZFTiL = > T v Y HENEZ B LFRHE 24T 5 .

TEATHa7 Y0 URL DU A N34
“Cell Phone

D) Content element

Content EFHE (XJEM: L LT ID J&YE, Type B, Method BIEZFiH, EHREE L Ta 7Y URL
ZFFo. ID JBMEILIA — ContentList BN DML Content 355 & B L7 WIEEHE L 35, Type )&

ML Content EHEED URL BNIEET D 2T Y D MIME type i & 9" %. £7=, projection and display
device DM EMNO 27T Y 2HE, b LI, HHEFRUAOINTRY NV —F Eoav T
YH—=N— LD T Y ERET DI L& EKT Method BIEEZFFO. HEHEFRANO LT Y H I

BT 25A I direct?, HEREFTLSNONTR Y NV —2 LOa T oY — "= G T 554

1213 ”indirect” % Method JBMEMEIZFEIR§ 2. 4 £ PUCC Imaging Protocol System Architecture % 2 S i

72\ . Size JEPEIE, Content HHEENIEET D 2T oY DY A XaFK L, HALIL Byte L9 5. 2B,
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RS IL, BETDHar Ty ey X A€ Y ETORB%Y A X & ImagingCapability A ~

=D Size BHEEA L & 1T AssetList Z 1ERLT 5,

The following is a sample of Asset message.

<{Core xmlns=" Namespace of PUCC Core Protocol” >
<ComType>Unicast</ComType>
<Msg1D>12345. 2006-04-20T16:15:327@968742ab—f9abb-4305-9900-f98e5612352</Msg1D>
<MsgType>Response</MsgType>
<Source>968742ab-f9bb-4305-9900-198e56112352</Source>
<Destination>
<Target>874542ab-abc6-4305-8745-f98e56112547</Target>
</Destination>
<{MsgBody protocol=" Namespace of PUCC Imaging Protocol” >
<{Asset xmlns=" Namespace of PUCC Imaging Protocol” >
<{AssetList>
<ContentList
Format=" page by page” >

JobTicketID=" 10968742ab-f9bb-4305-9900-f98e5612352" Number= “3”

<Content ID=" 1" Type=" image/ jpeg” Method=" indirect”
Size=" 2”7 >pucc. co. jp/member. jpg</ContentType>

<Content ID=" 11" Type=" audio/mp3” Method=" indirect”
Size=" 4”7 >pucc. co. jp/title. mp3</ContentType>

<Content ID=" 2" Type=" image/ jpeg” Method=" indirect”

Size=" 2” >pucc. co. jp/board_members. jpg</ContentType>
</ContentList>

{ContentList JobTicketID=" 2@968742ab-f9bb-4305-9900-198e56112352” Number= “1”
Format=" packed content” Size=" 35" >
<Content ID="1" Type=" application/vnd.ms-powerpoint”

Method=" indirect” >pucc. co. jp/intro. ppt</ContentType>
</ContentList>
</AssetList>
</Asset>
</MsgBody>
</Core>

Figure 5 Sample of Asset message

6.5.2.2. AssetResponse message

Table 11: Field of AssetResponse message

Element name Element Value Att.r ibute name Attribute Occurrence Status description
(if present) Value
AssetResponseList - - 1 Required
AssetResponse
element xmlns URI 1 Required
AssetResponseList StatusList element
- - Multiple Required
StatusList Status element
JobTicketID String 1 Required
Status Result element - - Multiple Required
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Reason element ContentID Integer 1 Required
“Success”, .
Result “Failure” - - 1 Required
Reason String - - 1 Optional

The AssetResponse message is mapped as per following table.

Table 12: Mapping of AssetResponse message to Core Protocol

Attribute Attribute Occurre
Element name Element Value name Status description
. Value nce
(if present)
. - - 1 Required
Core Following
XML fragment xmlns URI 1 Required
ComType “Unicast” - - 1 Required
MsgID Message ID (String) - - 1 Required
ReplyID MsgID (String) - - 1 Required
MsgType “Response” - - 1 Required
. Community ID .
CommunityID (String) - - 1 Optional
Source Node ID (String) - - 1 Required
Destination Route, Target element - - 1 Required
- - Multiple Optional
Route Route, Target element
Node Node ID 1 Required
Target Node ID(String) - - Multiple Required
TraceRoute Route element - - 1 Optional
- - 1 Optional
Route Route element
Node Node ID 1 Required
HopCount Integer (String) - - 1 Unused
GatewayAction “Hook”,”Hop” - - 1 Unused
SessionID Session ID(String) - - 1 Optional
- - 1 Required
MsgBody XML document
protocol URI 1 Required

A) AssetResponse element
AssetResponse A v — 1% Asset A v E—VIZHTHLVARVAA vy E—UTHD. Asset A vt —
VNTHRIE SN 7= 37 Y % projection and display device 28 Hf5H L < 1%, HAETRETH I NEDNE
Y. a7 Y OFRFEIL Asset message PN D JobTicketID B L OV ID BIEEZ W TIT .
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B)

&)

D)

E)

F)

AssetResponseList element
AssetResponseList B (X, —-DF 72138 D StatusList B3 % & A, 45 StatusList 23 (3% 1k TR
% JobTicketID JEMEIZ L » TRBIENS.

StatusList element
StatusList %52 X JobTicketID J& % £F 5, Status 55 % 5 Tp. JobTicketID D JEMEMEIZIE, Asset message
TREFE S 7z JobTicketID fESMEME NS .

Status element

Status element (X Asset A v E—VNTHREINTZa 7T YOID #@MEE L TR,

Result element
projection and display devise 23 If5 & 2 VWML, FEATTHE Th 5456 121X “Success” A HFRE & L TIRT.
RAETH 2 YA I Failure”F BRE L L TRT DO ET 5.

Reason element
Status element O ZE3Z{H A3 Failure” DA BT A HZ 7V —7 % A2 F Titik 4 %. Reason LRI A4

TrarvERETS.

The following is a sample of AssetResponse message.

<{Core xmlns=" Namespace of PUCC Core Protocol” >
<ComType>Unicast</ComType>
<Msg1D>12345. 2006-04-20T16:15:327@968742ab—f9abb-4305-9900-f98e5612352</Msg1D>
<ReplyID>12345. 2006-04-20T16:15:32Z@874542ab-a5c6-4305-8745-F98e56112547</Rep |y 1D>
<MsgType>Response</MsgType>
<Source>968742ab-f9bb-4305-9900-198e56112352</Source>
<Destination>
<Target>874542ab-abc6-4305-8745-f98e56112547</Target>
</Destination>
<{MsgBody protocol=" Namespace of PUCC Imaging Protocol” >
<{AssetResponse xmlns=" Namespace of PUCC Imaging Protocol” >
<{AssetResponselList>
<StatusList JobTicketID=" 1@968742ab-f9bb-4305-9900-198e56112352” >
<Status ID="1">
<Result>Success</Result>
</Status>
<Status ID="2">
<Result>Success</Result>
</Status>
<Status ID="3">
<Result>Success</Result>
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</Status>
</StatusList>
{StatusList JobTicketID=" 2@968742ab—f9bb-4305-9900-f98e56f12352” >
{Status ID=4>
<Result>Failure</Result>
<Reason> The MIME type is not supported </Reason>
</Status>
</StatusList>
</AssetResponselist>
</AssetResponse>
</MsgBody>
</Core>

Figure 6 Sample of AssetResponse message

6.5.3. Content Transfer Protocol

PUCC Imaging Protocol Specification supports the Projection and Display devices which uses a reference to

retrieve the content that to be displayed. The reference is sent as part of the Asset message. The Projection and

Display device processes this reference and returns a response to the Cell phone. The Projection and Display

devices may either process this reference locally or access a network / Internet-based content provider service to

process the request.

Projection and Display devices D HZ1E, X E U YA XDV T SA AEHFIE LD, TDizd, A€

YA ZXBDIRNT IS AL, Asset A v E—VUPRET2R2TOarT YT ra— RETIZ,

RO T oY DR EL T = RLERT D, Bl vrn— Rix&ary7 oy R ELEy

alit, MEF T -T2

TaYe s ZEAEVNOaLT Y ORIBRICBEIL TR 3 HAOWN, &3 (MUST) — D&k

THHLDET D,

. Zrm—RLjzar7 3 O ContentList ZHAEDORFFHIIRITR KT, Bye A v E—TETL
L, FRHFEAOEEDOZ A I

o HEWTEGS L 'm Y= 7 ¥[W T Diagonose A v E—IZ LD Keep Alive Z#FHIT L, ¥ A LT U NEMR
U7

s UmvxlZO

Tuv=r ZnERERE,. bLFar Ty A= o FELCERIEI T e Y= AN AE Y B

TEEAENSTZO, ar7 YR ERIRER%DO a7 Y%A X L& ImagingCapability A vt — I

Ko Travc s bR aini Size # 5LIC, a7 Y DOREEITD.

The reference accessed on the network according to the protocol scheme is specified in the Asset message. The

HTTP ,OBEX or Bluetooth Serial Port Profile protocol shall be supported for this specification.

When the Projection and Display devices access the content server on Internet to retrieve the content, the

Projection and Display devices must leave the server log data. The log shall includes! NodelD, time and accessed

content URL.
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6.5.4.

DisplayControl Method

6.5.4.1. DisplayControl message
Table 13: Field of DisplayControl message
Element name Element Value Att'r ibute name Attribute Value Occurr Status description
(if present) ence
Command element - - 1 Required
DidplayControl Page element
xmlns URI 1 Required
Content ID element
string  ( Start, End, } } ! Required
Command Forward, B;ckward, JobTicketID String 1 Required
Lastpage, Firstpage,
Page, vender-defined) Effect String | Optional
Page number - - 1 Optional
Content ID ID - - 1 Optional
The DisplayControl message is mapped as per following table.
Table 14: Mapping of DisplayControl message to Core Protocol
Attribute q
Element name Element Value name Attribute O Status description
. Value ce
(if present)
. - - 1 Required
Core Following
XML fragment xmlns URI 1 Required
ComType “Unicast” - - 1 Required
MsgID Message 1D (String) - - 1 Required
ReplyID MsgID (String) - - 1 Unused
MsgType “Advertise” - - 1 Required
. Community ID .
CommunityID (String) - - 1 Optional
Source Node ID (String) - - 1 Required
Destination Route, Target element - - 1 Required
- - Multiple Optional
Route Route, Target element
Node Node ID 1 Required
Target Node ID(String) - - Multiple Required
TraceRoute Route element - - 1 Unused
Route Route element - - 1 Optional
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Node Node ID 1 Required
HopCount Integer (String) - - 1 Unused
GatewayAction “Hook”,”Hop” - - 1 Unused
SessionID Session ID(String) - - 1 Optional
- - 1 Required
MsgBody XML document
protocol URI 1 Required
A) DisplayControl element

B)

&)

D)

DisplayControl =L A > M, #EHEZEN D HIEE OFRREHIHNE 2Lk 3 5. il =~ RiEh|
I% table 7 DERIZ 72 > TE Y, DisplayControl BRI TOEEZEZ G LD LT 5.

Command element

Command Z#|3 table 7 IZ TR END A~ REHEET 5. Command E# 3 JobTicketID JEM: &, Effect
JEMEZFFD. JobTicketID JBRYEIZ & - T, RKRHl#IZ (page by page or packed content) Z X579 5.
Effect JEVEICIE, Forfilil= <> FETR FRar 7oy oy Bz l) k05, 9% (5,
W7o &) XX —A O ID JEX TR T 5 Z & 23 TE 5. PUCC Imaging Protocol T, 15D ID
ZRE LRV,

Page element

Page %513 Command 5% D BHEH A "Page” DIGH, D> >R H#EITE R 73 "packed content” D IFA IZF]
MAAREE T 2. M—ar T YNOBEE—VHEzT LAy MEE LTHD.

ContentID element
ContentID E ¥ Command 3 D BRI "Page”DIFH, M OEHIEIE R page by page” DA
FIATRECTH D LT 5. BHEEE Asset A v E—TVNTaLT Y T EIZHRE LR ID BHEMEEZ AW S
Asset A v E—VHNTHEINTWARNWI T Y ZEE LT $54E1E, DisplayControl message (2 Cx

—ZRTHEDOETD.

<{Core xmlns=" Namespace of PUCC Core Protocol” >
<ComType>Unicast</ComType>
<Msg1D>12345. 2006-04-20T16:15:327@968742ab—f9abb-4305-9900-f98e5612352</Msg1D>
<MsgType>Request</MsgType>
<Source>968742ab-f9bb-4305-9900-198e56112352</Source>
<Destination>
<Target>874542ab-abc6-4305-8745-f98e56T12547</Target>
</Destination>
<{MsgBody protocol=" Namespace of PUCC Imaging Protocol” >
<DisplayControl xmlns=" Namespace of PUCC Imaging Protocol” >
<Command JobTicketID=" 1@968742ab-f9bb-4305-9900-f98e56f12352” Effect=" vender defined effect
ID. (e.g. #4 Flash)” >Forward</GCommand>
</DisplayControl>

</MsgBody>
</Core>
Figure 7 Sample of DisplayControl message
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6.5.4.2.

DisplayControlResponse message

Element name Element Value Att'r ibute name Attribute Value Occurr Status description
(if present) ence
DisplayControlRespo Result element - - 1 Required
nse Reason element xmlns URI 1 Required
- - 1 Required
Result Sl;tcce?ss - JobTicketID String 1 Required
or "Failure
Content ID String 1 Requierd
Reason String - - 1 Optional
Table 15: Field of DisplayControlResponse message
The DisplayControlResponse message is mapped as per following table.
Attribute q
Element name Element Value name Attribute O Status description
. Value ce
(if present)
. - - 1 Required
Core Following
XML fragment xmlns URI 1 Required
ComType “Unicast” - - 1 Required
MsgID Message 1D (String) - - 1 Required
ReplyID MsglID (String) - - 1 Required
MsgType “Response” - - 1 Required
. Community ID .
CommunityID (String) - - 1 Optional
Source Node ID (String) - - 1 Required
Destination Route, Target element - - 1 Required
- - Multiple Optional
Route Route, Target element
Node Node ID 1 Required
Target Node ID(String) - - Multiple Required
TraceRoute Route element - - 1 Optional
- - 1 Optional
Route Route element
Node Node ID 1 Required
HopCount Integer (String) - - 1 Unused
GatewayActio “Hook”,”Hop” - - 1 Unused
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n
SessionID Session ID(String) - - 1 Optional
- - 1 Required
MsgBody XML document
protocol URI 1 Required

A)

B)

Table 16: Mapping of DisplayControlResoponse message to Core Protocol

DisplayControlResponse element
DisplayControlResponse A v = —3 1%, JobTicketID JEMFS LU Content]D JEME% Rf %, DisplayControl
A o — U L D RTFHIE O FITHE R 2~ 925 % 5 Le. JobTicketID JBMEIZIE, Asset A v & —I T
& L7- JobTicketID Z 57 L, ContentID JEMEIZIT Asset A v — N ContentList 213N Content

HEOID BEAIEET 5.

Result element

FoRHH 2~ 2 ROEITHARD) L2858 121E " Success” & ftib L, LB L 72 85-A 13 Failure” 2 5tk 5 .

C) Reason element
KRl o~ FOFATRHERICHT 22 A 27 ) —FTF X MNTRET 5.
<{Core xmlns=" Namespace of PUCC Core Protocol” >
<ComType>Unicast</ComType>
<Msg1D>12345. 2006-04-20T16:15:327@968742ab—f9abb-4305-9900-f98e5612352</Msg1D>
<MsgType>Response</MsgType>
<Source>968742ab-f9bb-4305-9900-198e56112352</Source>
<Destination>
<Target>874542ab-abc6-4305-8745-f98e56112547</Target>
</Destination>
<{MsgBody protocol=" Namespace of PUCC Imaging Protocol” >
<DisplayControlResponse xmlins=" Namespace of PUCC Imaging Protocol” >
<Result JobTicketID=" 1@968742ab-f9bb-4305-9900-198e56112352”
ContentID=" 1" >Succcess</Result>
</DisplayGControlResponse>
</MsgBody>
</Core>
Figure 8 Sample of DisplayControlResponse message
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6.6. Protocol Sequence

6.6.1. Direct

Projection and

Cell Phone Display Devices
Lookfor
4
LookforResponse
¢
Hello
>
HelloResponse
¢
ImagingCapability >
< ImagingCapabilityResponse
Asset
>
AssetResponse
<

Content Transfer

(HTTP POST/OBEX/Bluetooth(SPP)/...)

DisplayControl

\
"\
(.E‘

DisplayControlResponse

Bye

N
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6.6.2. Indirect

Projection and Content
Cell Phone Display Devices Server
. i
o —
) Lookfor
>
LookforResponse
<
Hello
>
HelloResponse
<
ImagingCapability >
< ImagingCapabilityResponse
Asset
>
AssetResponse
<
N Content Transfer
N \ (HTTP)
DisplayControl ( ~y
> = *
DisplayControlResponse ' y
Repeat N times
Bye
g
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6. Transport Protocol bindings

7.1. OBEX Transport
This section describes the transport binding of the PUCC Protocols over OBEX. Content transfer protocol
messages LA PUCC A v E&—T D7 L— AMERROFEMIZ, PUCC Basic Protocol Specification @ OBEX

Transport DFEESHOZ L,

Content transfer protocol messages are encapsulated by the following frame when the Content Transfer Protocol is
used over OBEX. The encapsulation format of the Content Transfer Protocol is informative.

Table 17: The format of the frame for binding of Content Transfer Protocols over OBEX

Description Status
There are 2 kinds of header. .
Header A)  Frame of normail message Required
CFRM<SP>Connectiontype<SP>FrameNo (- SeqNo/WholePacketCounts)
<SP>Size<SP>DestNodeID<SP>SrcNodeID ( <SP>GommunityID ) <GR><LF>
B)  Frame in response to a frame error
FRMERRSGR><LF>
Connectiontype Required
The Connectiontype parameter is used to designate a connection type.
0: keep-alive (Transport connection not disconnected after this frame. When content transfer
protocols are over OBEX, this value must be set.)
1: single (Disconnect transport connection after this frame.)
FrameNo Required
The FrameNo parameter is sequential number used to distinguish frames. This parameter is set at
the default value at 0 and final value is 2147483647. If a message is divided,
“-SeqNo/WholePacketCounts" is given to the end of FrameNo. The frame is specified by changing
only the part of "- SeqNo/WholePacketCounts". The position of a frame is specified by "-
SeqNo/WholePacketCounts".
Size . Required
The Size parameter is used to designate size of payload (without header and trailer) by the octet
number.
DestNodelD Required
The DestNodelID parameter is used to designate destination node ID. If destination node ID is not
fixed, “*” is specified.
SrcNodelD Required
The SrcNodelD parameter is used to designate source node ID.
CommunitylID Optional
The CommunityID parameter is used to distinguish which community the message belongs to.
A)  Frame of normal message .
Payload . Required
Y (MIME entity header) <CR><LF> [Content] d
The MIME entity header is optional. The Payload has one Content.
B)  Frame to response to a frame error
[Header of CFRM]
The Payload has one header of CFRM which is regarded as error.
Trailer | FRMEND<GR><LF> Required
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Figure 9The following shows a sample CFRM frame.

FRMEND

CFRM 0 0-1/3 702 965841a8-aa56-8746-b456c458450 113541a8-bb56-8746-b456¢457581 urn:pucc:community:X

// content

Figure 9 A sample of CFRM frame

7.2. TCP Transport
PUCC A vE&—V D7 L— AMEEEOFEMIZ, PUCC Basic Protocol Specification @ TCP  Transport D% %

SOz &,

a T UVERKIE, XA V7 FOBAITZHTTPPOST, UV 7 7 L2 ADEAIFHTTP GET 2 W5 Z &,

7.3. Blueooth (Serial Port Profile)Transport

This section describes the transport binding of the PUCC Protocols over Bluetooth(SPP). Content transfer protocol

messages A7 D PUCC A vE—T D7 L — AflfFED

Bluetooth Transport(SPP) DEZZH D Z &,

FFM1X. PUCC Basic Protocol Specification ¢

Content transfer protocol messages are encapsulated by the following frame when the Content Transfer Protocol is

used over Bluetooth(SPP). The encapsulation format of the Content Transfer Protocol is informative.

Table 18: The format of the frame for binding of Content Transfer Protocols over Bluetooth(SPP)
Description Status
There are 2 kinds of header. .
Header C)  Frame of normail message Required
CFRM<SP>Gonnectiontype<SP>FrameNo (- SeqNo/WholePacketGounts)
<SP>Size<SP>DestNodeID<SP>SrcNodelID ( <SP>CommunityID ) <GR><LF>
D)  Frame in response to a frame error
FRMERR<GR><LF>
Connectiontype . Required
The Connectiontype parameter is used to designate a connection type.
0: keep-alive (Transport connection not disconnected after this frame. When content transfer
protocols are over OBEX, this value must be set.)
1: single (Disconnect transport connection after this frame.)
FrameNo ) Required
The FrameNo parameter is sequential number used to distinguish frames. This parameter is set at
the default value at 0 and final value is 2147483647. If a message is divided,
“-SeqNo/WholePacketCounts" is given to the end of FrameNo. The frame is specified by changing
only the part of "- SeqNo/WholePacketCounts". The position of a frame is specified by "-
SeqNo/WholePacketCounts".
Size Required
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The Size parameter is used to designate size of payload (without header and trailer) by the octet

number.
DestNodelD ‘ ‘ Required
The DestNodelID parameter is used to designate destination node ID. If destination node ID is not
fixed, “*” is specified.
SrcNodelD Required
The SrcNodelD parameter is used to designate source node ID.
GommunitylD Optional
The CommunityID parameter is used to distinguish which community the message belongs to.
C)  Frame of normal message .
Payload . Required
Y (MIME entity header) <CR><LF> [Content] d
The MIME entity header is optional. The Payload has one Content.
D)  Frame to response to a frame error
[Header of CFRM]
The Payload has one header of CFRM which is regarded as error.
Trailer | FRMEND<GR><LF> Required

Figure 10 The following shows a sample CFRM frame.

FRMEND

CFRM 0 0-1/3 702 965841a8-aa56-8746-b456c458450 113541a8-bb56-8746-b456¢457581 urn:pucc: community:X

// content
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Appendix A. =T VY BEOT7 V—I v TAE
LT UVERERC, Ik n halickoTCEar T YRS EIENSGAENH D
D=, CFRM 7L — Al ko TarvrrypElanizar sy OEMEITH,
a7 Y E@RIT % 729 JobTicketID & ContentID (X, CFRM 7 L' — A ® MIME ~
y BEICHER~ v X L LTRET D, $LETIEIX. RFC822 IZ L=y, ‘X" #1575
(<>HITEAEND),
(Content-Type %™ RFC2045 THIE Z 415 MIME ~v X |IXEFHETH 5 ,)

5, €

JobTicketID><CR><LF>
mtentID><CR><LF>

X A-1. $EIE~ > X OFLiR

YEgE~y X &MWL CFRM 7 L — A O3tk i 2 DL T I2E81,

CFRM 0 0-1/3 702 965841a8-aa56-8746-b456¢458450
113541a8-bb56-8746-b456¢457581<CR><LF>
Content-Type: image/jpeg<CR><LF>
X-JobTicketID:
1@968742ab-f9bb-4305-9900-f98e56f12352<CR><LF>
X-ContentID: 11<CR><LF>
<CR><LF>

JPEG Z A F U F—X

X A-2. LR~y X &3 L7z CFRM 7 L — A O Ftak 4
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Appendix B. Version History

Document number Date Note

PUCC Imaging Protocol 31 Mar, 2009 | Version 1.0

PUCC Imaging Protocol 30 July, 2009 Content Transfer
Protocol I
Bluetooth(SPP) % 2,

TEZFNT U AR—F
NA T TR E

B,
Appendix C: Namespace Definitions
Namespaces are defined with URL
http://www.pucc.jp/2009/03/imaging
xmlns attribute of MsgBody element uses it in PUCC Imaging Protocol.
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