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INFRARED DATA ASSOCIATION (IrDA) - NOTICE TO THE TRADE -

SUMMARY:

Following is the notice of conditions and understandings upon which this document is made available to members and non-
members of the Infrared Data Association.

Availability of Publications, Updates and Notices

Full Copyright Claims Must be Honored

Controlled Distribution Privileges for IrDA Members Only
Trademarks of IrDA - Prohibitions and Authorized Use
No Representation of Third Party Rights

Limitation of Liability

Disclaimer of Warranty

Certification of Products Requires Specific Authorization from IrDA after Product Testing for IrDA Specification
Conformance

IrDA PUBLICATIONS and UPDATES:

IrDA publications, including notifications, updates, and revisions, are accessed electronically by IrDA membersin good
standing during the course of each year as a benefit of annual IrDA membership. Electronic copies are available to the public
on the IrDA web site located at irda.org. IrDA publications are available to non-IrDA members for a pre-paid fee. Requests for
publications, membership applications or more information should be addressed to: Infrared Data Association, P.O. Box 3883,
Walnut Creek, California, U.S.A. 94598; or e-mail address: info@irda.org; or by calling John LaRoche at (510) 943-6546 or
faxing requests to (510) 934-5600.

COPYRIGHT:

1. Prohibitions: IrDA claims copyright in al IrDA publications. Any unauthorized reproduction, distribution, display or
modification, in whole or in part, is strictly prohibited.

2. Authorized Use: Any authorized use of IrDA publications (in whole or in part) is under NONEXCLUSIVE USE LICENSE
ONLY. No rightsto sublicense, assign or transfer the license are granted and any attempt to do so is void.

DISTRIBUTION PRIVILEGES for IrDA MEMBERS ONLY:

IrDA Members Limited Reproduction and Distribution Privilege: A limited privilege of reproduction and distribution of IrDA
copyrighted publications is granted to IrDA members in good standing and for sole purpose of reasonable reproduction and
distribution to non-IrDA members who are engaged by contract with an IrDA member for the development of IrDA certified
products. Reproduction and distribution by the non-IrDA member is strictly prohibited.

TRANSACTION NOTICE to IrDA MEMBERS ONLY:

Each and every copy made for distribution under the limited reproduction and distribution privilege shall be conspicuously
marked with the name of the IrDA member and the name of the receiving party. Upon reproduction for distribution, the
distributing IrDA member shall promptly notify IrDA (in writing or by e-mail) of the identity of the receiving party.

A failure to comply with the notification requirement to IrDA shall render the reproduction and distribution unauthorized and
IrDA may take appropriate action to enforce its copyright, including but not limited to, the termination of the limited
reproduction and distribution privilege and IrDA membership of the non-complying member.
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TRADEMARKS:

1. Prohibitions: IrDA claims exclusive rights in its trade names, trademarks, service marks, collective membership marks and
certification marks (hereinafter collectively "trademarks"), including but not limited to the following trademarks: INFRARED
DATA ASSOCIATION (wordmark alone and with IR logo), IrDA (acronym mark aone and with IR logo), IR logo, IR DATA
CERTIFIED (composite mark), and MEMBER IrDA (wordmark alone and with IR logo). Any unauthorized use of IrDA
trademarks s strictly prohibited.

2. Authorized Use: Any authorized use of a IrDA collective membership mark or certification mark is by NONEXCLUSIVE
USE LICENSE ONLY'. No rights to sublicense, assign or transfer the license are granted and any attempt to do so is void.

NO REPRESENTATION of THIRD PARTY RIGHTS:

IrDA makes no representation or warranty whatsoever with regard to IrDA member or third party ownership, licensing or
infringement/non-infringement of intellectual property rights. Each recipient of IrDA publications, whether or not an IrDA
member, should seek the independent advice of legal counsel with regard to any possible violation of third party rights arising
out of the use, attempted use, reproduction, distribution or public display of IrDA publications.

IrDA assumes no obligation or responsibility whatsoever to advise its members or non-members who receive or are about to
receive IrDA publications of the chance of infringement or violation of any right of an IrDA member or third party arising out of
the use, attempted use, reproduction, distribution or display of IrDA publications.

LIMITATION of LIABILITY:

BY ANY ACTUAL OR ATTEMPTED USE, REPRODUCTION, DISTRIBUTION OR PUBLIC DISPLAY OF ANY IrDA
PUBLICATION, ANY PARTICIPANT IN SUCH REAL OR ATTEMPTED ACTS, WHETHER OR NOT A MEMBER OF
IrDA, AGREES TO ASSUME ANY AND ALL RISK ASSOCIATED WITH SUCH ACTS, INCLUDING BUT NOT LIMITED
TO LOST PROFITS, LOST SAVINGS, OR OTHER CONSEQUENTIAL, SPECIAL, INCIDENTAL OR PUNITIVE
DAMAGES. IrDA SHALL HAVE NO LIABILITY WHATSOEVER FOR SUCH ACTS NOR FOR THE CONTENT,
ACCURACY OR LEVEL OF ISSUE OF AN IrDA PUBLICATION.

DISCLAIMER of WARRANTY:

All IrDA publications are provided "AS IS" and without warranty of any kind. IrDA (and each of its members, wholly and
collectively, hereinafter "IrDA") EXPRESSLY DISCLAIM ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE AND WARRANTY OF NON-INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS.

IrDA DOES NOT WARRANT THAT ITS PUBLICATIONSWILL MEET YOUR REQUIREMENTS OR THAT ANY USE OF
A PUBLICATION WILL BE UN-INTERRUPTED OR ERROR FREE, OR THAT DEFECTS WILL BE CORRECTED.
FURTHERMORE, IrDA DOES NOT WARRANT OR MAKE ANY REPRESENTATIONS REGARDING USE OR THE
RESULTS OR THE USE OF IrDA PUBLICATIONS IN TERMS OF THEIR CORRECTNESS, ACCURACY, RELIABILITY,
OR OTHERWISE. NO ORAL OR WRITTEN PUBLICATION OR ADVICE OF A REPRESENTATIVE (OR MEMBER) OF
IrDA SHALL CREATE A WARRANTY ORIN ANY WAY INCREASE THE SCOPE OF THISWARRANTY.

LIMITED MEDIA WARRANTY:

IrDA warrants ONLY the media upon which any publication is recorded to be free from defects in materials and workmanship
under normal use for a period of ninety (90) days from the date of distribution as evidenced by the distribution records of IrDA.
IrDA's entire liability and recipient's exclusive remedy will be replacement of the media not meeting this limited warranty and
which isreturned to IrDA. IrDA shall have no responsibility to replace media damaged by accident, abuse or misapplication.
ANY IMPLIED WARRANTIES ON THE MEDIA, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE, ARE LIMITED IN DURATION TO NINETY (90) DAY S FROM THE
DATE OF DELIVERY. THISWARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, AND YOU MAY ALSO HAVE
OTHER RIGHTS WHICH VARY FROM PLACE TO PLACE.
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CERTIFICATION and GENERAL:

Membership in IrDA or use of IrDA publications does NOT constitute IrDA compliance. It is the sole responsibility of each
manufacturer, whether or not an IrDA member, to obtain product compliance in accordance with IrDA rules for compliance.All
rights, prohibitions of right, agreements and terms and conditions regarding use of IrDA publications and IrDA rules for
compliance of products are governed by the laws and regulations of the United States. However, each manufacturer is solely
responsible for compliance with the import/export laws of the countries in which they conduct business. The information
contained in this document is provided asis and is subject to change without notice.

Vi
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1. Introduction

1.1 Purpose

The purpose of this document is to present the rules that apply any Ultra protocols that utilize IrDA data link layer
framing. Ultra protocols in the context of this document refer to all protocols implemented on top of the
connectionless data service of the IrLAP specification.

1.2 Scope

This document is intended to be a companion document to the IrDA IrLAP, Ir(LMP, and OBEX specifications (see
section 1.3 References). For most part the aforementioned specifications provide the complete description of the
respective protocols. Where exceptions are made, they are clearly marked with Exception text next to the
exception. Reader should be familiar with the aspects of the connectionless data service described in IrLAP and
IrLMP specifications.

1.3 References

IRDALAP Serial Infrared Link Access Protocol, IFLAP, Version 1.1, Infrared Data Association
IRDALMP Link Management Protocol, Ir(LMP, Version 1.1, Infrared Data Association
IRDAOBEX IrDA Object Exchange Protocol, IrOBEX, Version 1.0, Infrared Data Association
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2. Minimum Capabilities

This section describes the minimum IrLAP and IrLMP capahilities that are required in every device that
supports Ultra. Every station that supports receiving and/or transmitting Ultra frames shall implement the
IrLAP framing as specified in the IrLAP specification. Every station shall follow the IrLAP Media Access
Control (MAC) rules. The following sections further explain the requirements.

Ultra devices are not required to support device discovery, sniffing, or connection-oriented services. All
communication takes place on 9600 BPS, with optional support for 2400 BPS. Ultra protocol aone does
not support reliable data service, nor does it support device selection based on addressing.

Nothing prevents the data packets from including additional information that is interpreted by the set of
cooperating devices as address information.

Higher level software can be layered on top of Ultra to achieve reliable data transport, on a frame-by-
frame basis, or, indeed, file transfer.

2.1 Framing

The IrDA-SIR framing requirements described in IrLAP 1.1 specification, appendix D (Ir(LAP Frame
Wrappers) apply to all Ultra protocols. In Figure 1 is shown the framing, and the IrLAP and IrTLMP layer
specific headers.

Framing Framing
[xeor | .. | BoF IrLAP Frame Payload Data o FCS | EoF |
A C ------------
1) | OxFF | Ul I'LMP Frame Payload Data
DLSAP SLSAP
2) o0 | ox70 Service Data.
3 PID |Protoco| Data

Figure 1. The framing and headers

This Figure shows three levels of definition for the connectionless Ul frames. Level 1 headers are defined
in the Ir(LAP specification, level 2 headers are defined in IrLMP, and this document defines the headers
specificto level 3.

When the connectionless Ul frames are utilized, the following restrictions apply:

The service data payload is required to start with a protocol identifier octet (PID). This octet is used to
indicate what protocol is used in the payload. The eight bit of the PID octet is an extension bit and
indicates whether or not an additional PID octet follows. PID information must always be presented with
minimum possible number of PID octets. See Table 1 for the PID bit definitions. The definition of the
extension capability follows closely the extension capability defined in section 3.4.1.1 Service Hints of
IrLMP.

For more information on the requirements for connectionless Ul frames, please refer to section 3.2.2
Receive Demultiplexer in Ir(LMP specification, cases (f), and (g). Note, that the Poll bit is required to be
set in all connectionless Ul frames.
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The service data field including the protocol identifier(s), prior to transparency byte-stuffing, shall not

exceed 382 octets in length.

It is highly recommended that the service data field including the protocol identifier(s), prior to
transparency byte-stuffing, shall be limited to 62 octets in length. Resource restrained systems may not be
able to send or to receive frames that exceed thisvalue.

Table 1. The PID Octet Encoding

PID Octet

@
=

Function

Protocol ID bit O

Protocol ID bit 1

Protocol ID bit 2

Protocol ID bit 3

Protocol ID bit 4

Protocol ID bit 5

Protocol ID bit 6

N|{o|o| W[N] O

Extension

All PID values are reserved and assigned by IrDA.

Protocol Identifier: 0x01 - Ultra OBEX

The service data payload following the Ultra OBEX protocol identifier shall follow the
conventions set forth in the IrDA OBEX specification for utilization of OBEX in Ultra protocols.
This means that only PUT and GET primitives defined in the OBEX specification may be placed
in the service data field when the protocol identifier has a value of 01h. Furthermore, Ultra
OBEX utilizes SAR functionality, which isimplemented by placing SAR header in front of the
OBEX command primitive. Refer to section 3.2. Segmentation and Re-assembly (SAR) for more
information on the SAR functionality.

The Ultra OBEX frame structure is shown in Figure 2.

Framing Framing
[xeoF | .. | BOF IrLAP Frame Payload Data FCS | EoF |
A C |DLSAP SLsAP | PID
uitraoBex:  [oxeF [ urm | ox70 [ox7o Joxor | sar | oBEX Payload

Figure 2. Ultra OBEX frame structure

2.2 Media Access Control Procedures

The MAC procedures described in Ir(LAP 1.1 specification, section 6.13 generally apply to all Ultra

protocols.

2.2.1 Unidirectional Devices

No exceptions.
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2.2.2 Bi-directional Devices

Exception: When any Ultra protocol provides device selection capability to ensure that only one
station will try to reply to initiated requests, the replying station may generate a frame reply to incoming
frame without media sense period, provided that it initiated the reply before 500 ms passes.

In other words, when it is clear that the request is directed to the local station, the local station may
initiate reply as soon as possible. If 500 ms passes before the reply isinitiated, then a media sense period
isrequired. Care should be taken to always use the number of XBOFs required in the IrL AP specification
when sending the reply frames, or problems with minimum turn-around time are inevitable.
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3. Optional Capabilities

This section describes the optional capahilities that can be utilized by Ultra protocols.

3.1 Optional operation to support 2400 BPS-only stations

Devices supporting Ultra protocols may be implemented in such away that they support operation only on
2400 BPS, and not on 9600 BPS as the IrL AP specification states. Refer to IrL AP specification, appendix
A (2400 BPS devices) for full list of requirements. The following additional requirements apply:

The IrLMP frame payload datafield, prior to transparency byte-stuffing, shall not exceed 92
octetsin length.

The Service datafield, prior to transparency byte-stuffing, shall not exceed 90 octets in length.

3.2 Segmentation and Re-assembly (SAR)

The SAR functionality means the capability to segmentate transmitted data to several smaller frames, and
on the receiving side to re-assembl e the received data back to the original size. This functionality may be
implemented for an Ultra service in order to enable devices that can handle only minimum size frames
while still being capable of sending/receiving larger information content.

All MAC rules apply to devices implementing SAR. This means that after each data fragment, the device
must initiate a new 500+ ms media sense period. If the medium is free after the media sense period, then
sending of the rest of the fragments can continue.

The SAR functionality specified here does not contain transaction id or any similar facility. It is prone to
errorsif used for extensive data exchange. Errors can happen for example in a situation where two
messages contain the same amount of fragments, and the end first message is lost and the start of the
second message is lost, while messages are being sent back-to-back.

The receiving station does not have any facility to indicate back to the sending station that a fragment was
not received. Thus this SAR facility is only applicable to situations in which information is offered by one
station to another unidirectionally. Receiving station is always required to discard all the fragments it
receivesif any of the fragments belonging to the message islost, or any fragment is received out of
sequence.

If no fragments of a message are received for 2 seconds while the current index is not equal to the final
index, the receiving station is allowed to discard all the fragments. In practice this means that if the
transmission medium is lost while sending a long sequence, then the sending must be started again.

In Figure 3 is shown an example in which three frames are sent using the SAR facility, while following
the MAC procedures set forth in the IrLAP 1.1 specification.

SAR[0/2] SAR[1/2] SAR[2/2]
500 ms ! i 500 ms L i 500 ms L —
Media Sense Period Media Sense Period Media Sense Period

Figure 3. SAR and MAC timing
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Table 2. The PID Octet Encoding

SAR Octet
Function

@
=

Bit O of current segment index
Bit 1 of current segment index
Bit 2 of current segment index
Bit 3 of current segment index

Bit O of final segment index
Bit 1 of final segment index
Bit 2 of final segment index
Bit 3 of final segment index

N[ OO B”lfwW[N]|F]|O

The segment index may be any value from 0 to 14 decimal. Value 15 isreserved. The final segment index
may be any value from 0 to 14. Vaue 15 is reserved.

When SAR is defined to be a part of the payload for a service but the functionality is not needed, then this
can be indicated by setting both current segment index and the final segment index to 0, i.e., only one
segment in the sequence.



