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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
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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 claimscopyrightinal 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
LICENSEONLY. 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
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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
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logo). Any unauthorized use of IrDA trademarksis strictly prohibited.
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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:
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DISCLAIMER of WARRANTY:
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LIMITED MEDIA WARRANTY:

IrDA warrants ONLY the media upon which any publication is recorded to be free from defects in materials and
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distribution records of IrDA. IrDA's entire liability and recipient's exclusive remedy will be replacement of the media
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Membershipin IrDA or use of IrDA publications does NOT constitute IrDA compliance. It isthe 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
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conduct business. Theinformation contained in this document is provided asisand is subject to change without notice.
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1

Introduction

1.1 Scope

This document describes the real -time data transmission function for phase 2 IrM C specification. This
specification set new protocol layer named IrUT, which offers a data translation function between an
infrared interface and other interfaces. With IrUT, an infrared interface can provide real-time data

services such as video conferencing.

1.2 Framework
The IrMC (the phase 1 IrM C specifications) definesthe rules for object exchange, voice communication,
and call control utilization through an infrared interface. In this specification, the targeted data

transmission speed is 4 Mbps (or higher).

Handset
PC with IrDA device PDA Pager (Car Cradle)

PC
E_lahemet
IrDA
ADAPTER Transmission
— —i 1.430 (((
1.431 ,_> = i
— Unrestricted Digital r:r:
I ' %‘_( (64 * n kbps) (('- a
CHEEE ADAPTER
Video Conference
Phone
(ISDN Terminal)
Figure 1-1 Possible services provided in IrMC phase 2 specification
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Figure 1-1 shows the infrared data transmission services that will be provided by phase 2 IrMC
specification. As the figure shows, phase2 IrMC can handle rea-time applications such as TV
conference through the ISDN network. Of course, applications supported by the phase 1 IrMC, such as
IrOBEX, IrCOMM, etc., should be supported in this phase.

In order to ensure real-time data transmission, devices should continue to send / receive infrared data
frame at the beginning of every fixed cycle. During a cycle, no data from other applications can be
transmitted because doing so would change the period of the cycle. However, this restriction is not
practical as capability to transmit non-real-time data, such as vCard, during the real-time data
transmission. To cope with such a situation, one can define a function that combines the data of every
application into a single frame.

Figure 1-2 shows the practical implementation of the IrUT layer; the IrUT layer fits on top of the IrDA
protocol stack. As shown by the solid line, not only real-time applications, but also the dataissued by the
phase 1 IrMC applications (IrOBEX and IrCOMM), can be wrapped together into the same IrUT frame.
Combines these applications, in this way, ensures compatibility with phase 1 IrMC devices. Of course,
such data can be transmitted directly to the Tiny TP layer, without going through IrUT layer (Thiscaseis
shown by the broken line.)

IruT

Tiny TP IAS
IrLMP
Ir(LAP

IrPHY

The case of multi-application transmission through IrUT layer.
————— Fhe case of existing IrDA application transmission without IrUT layer.

Figure 1-2 Protocol stack
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1.3 References

[IrMC] Specifications for Ir Mobile Communications ver 1.1

[IrPHY] Serial Infrared Physical Layer Link Specification, ver 1.3, Infrared Data Association
[IrLAP] IrDA Seria Infrared Link Access Protocol ver 1.1

[I'LMP] IrDA Link Management Protocol ver 1.1

[ITU-T BRI] ITU-T Recommendation BRI, Basic user-network interface Layer 1, Internationa

Telecommunication Union
[ITU-T PRI] ITU-T Recommendation PRI, Primary rate user-network interface Layer 2,

International Telecommunication Union

1.4 Acronyms

BRI
H&L
IruT
LSB
MSB
PRI
TTPSAP
UDL

VLsap

1.5 Byte Ordering

Basic Rate Interface

Handling and Length

Infrared Universal Translator
Least Significant Bit

Most Significant Bit

Primary Rate Interface

TinyTP Service Access Point

Unit Data Length

Virtual Link Service Access Points

This document represents IrUT frames as collections of octets (bytes), with each octet being composed of 8

bits numbered 0-7. Bit O isalwaysthe |least significant bit (L SB), and bit 7 is always the most significant bit

(MSB). In some cases, Ir(LMP frames contain components that are composed of multiple bytes. These

larger components are represented as n* 8 bits, where n is the number of bytesin the component. The least

significant bit is numbered bit O while the most significant bit is numbered (n*8)-1. The least significant

byte of a multi-byte component is defined to be the byte that contains bits 0-7.
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2. Infrared Universal Translator (IrUT)

2.1 Data transmission overview
IrUT provides an emulation function that can convert the signals of various types of interfacesinto infrared
signals. The main feature, offered by this layer, is the real-time data transmission function. The targeted
data transmission speed is 4 Mbps (or higher).

IrUT has two operation modes, caled the multi-mode and the single-mode. As described in previous
section, non-real-time application data such as IrOBEX and IrCOMM can be combined with the real-time
data and transmitted through the IrUT layer. This multi-application transmission method is defined as the
multi-mode. On the other hand, in the single-mode operation, only one real-time application data can be
transmitted. This mode is defined to lighten IrUT implementation in consideration of less capable devices
(in terms of computing performance).

If neither ITUT layers (in the communicating state) support multi-mode operation, IrtUT operation can only
be in singleemode. Likewise, if only one device supports multi-mode. Thus, both devices work in
single-mode. When both devices support it, multi-mode operation is possible. Table 2.1-1 summarizes the

possible work modes.

Supported Mode Primary Station
Single Mode Multi Mode
Secondary| Single (Work mode: single) (Work mode: single)
Station Mode Real-time application Real-time application
Multi (Work mode: single) (Work mode: multi)
Mode Real-time application Real-time application

Table 2.1-1 Possible work modes supported by IrUT
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Bit |

2.2

Basic requirements

IrUT dataistransmitted in “1” formatted frames.

The window size of the IrUT transmission is set to one.

2.3

Frame Format

Version 1.0 Draft

Figure 2.3-1 shows the IrTLAP frame payload data. IrUT frames are fitted into the user data field of
TTP-PDU. Thisfield is called UT-Units field. Every UT-Units are wrapped into this field. These units
are defined in the next section.

lbyte 1byte

1 byte

1 byte

1 byte

CA Cil

D-Lsap

SLsap

TTPCredit

UT-Unitsfield

Figure 2.3-1 Frame format

2.3.1 Frame Format of UT-Units Field
Figure 2.3-2 shows the contents of UT-Units field. In multi mode operation, the UT-Unitsfield isto be

shared by every active application.

MSB LSB
| UT-Unitsfield |
| UT-Unit [ UT-Unit | |

He L Control - VDLSAP. Resarved: VSLSAP. DATA: |
16 hits 1 bit 7 bits 1 bit 7 bits (UDL-4)*8 bits
s s ot o
Real-time Credit : Reservedl : UT-Unit Length :
DataBit : 2 bits 2 bits 11 bits

f 1 bit

FiTst byte of payload data delivered to / received from the TTP layer.

Figure 2.3-2 UT-Units field

*H&L: Handling and Length
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Table 2.3-1 shows the contents of every bit in the UT-Units field. The first two octets of this unit are
Handling and Length bits, which handle IrUT datatransmission and indicate the length of the UT-Unit field.
The Real-time data bit is used to distinguish whether the UT-Unit is used for real-time data or not. The
credit bits provide the flow control function for non-real-time data. These bits are used in the same manner
as TTP credits are used. In the UT-Units of real-time data, this value isfixed at 0. The UT-Unit length bits
indicate the length of the UT-Units including the Handling and Length field.

The Control Bit is used to distinguish the type of the UT-Unit. The UT-Unit can be divided two types,
control unit and data unit. UT-Control unit is used to transmit data that control UT_Connect service and
UT_Disconnect service. The dataissued by the upper application layer is transmitted by in the form of the
UT_Data service and the UT_Rdata service. Details of these Units are given in the following section.

Virtual Lsaps are used same as LsapSel of Ir(LMP. Every application that is handled by IrUT layer has
inherent virtual Lsaps. Virtual Lsaps are described in the IAS class IrUT. With thisinformation, IrUT can
classify the multi UT-Units and deliver them to the correct destination.
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Contents Size Bit Description
[bit]
Handling and 16
Length
Real-Time 1 15 1: UT-Unitsfor real-time data
data bit 0: UT-Unit for non-real-time data
Credit 2 14-13 In the case of real-time data: Fixed to O
In the case of non-real-time data: Used to provide flow
control function of non-real-time data. These bits are
used in the same manner as the Credit of TinyTPis used.
Reserved 1 2 12-11 Fixedto O
UT-Unit 11 10-0 UT-Unit length
length [Byte] (' Including the length of handling & length)
Control bit 1 7 1: UT-Unitsfor link control
0: UT-Unitsfor user data
Virtual 7 6-0 Bit 6-0
Destination This parameter is used in the same manner as the
Lsap-SEL Lsap-SEL of Ir'LMP.
Reserved 2 1 7 Fixedto O
Virtual  Source 7 6-0 Bit 6-0
Lsap-SEL This parameter is used in the same manner as the
Lsap-SEL of Ir'LMP.
DATA (UDL-4)*8 UT-Unit datafield
Table 2.3-1  Description of IrUT bits

2.3.2 UT-Unit for Real-Time Data Transmission
UT-Unit for Real-Time Data Control
The UT-Unit for real-time data control is used to transmit UT service primitives, the UT_Connect

23.21

service and the UT_Disconnect service. The content of thisunit is shown in Figure 2.3-3. Asshownin

this figure, this unit is composed of “A” bit, opcode, and UT-Parameters. The “A” bit is used to

indicate the generic types of command primitives. Thisbit and OP code work in same way asthe bits of

the IrLMPlink control frame. These bits control the connect / disconnect procedure between peer IrTUT

layers. The UT-parameters are composed of threefields: Pl, PL, and PV. These parameters are used to

negotiate the real-time data transmission conditions, such as data transmission cycle. The details of the

negotiation process are described in the section 2.7.
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DATA : (UDL-4)*8 bits ‘

real-time Control Data ‘

A: Opcode: ParamO UT-Parameters

1 bit 7 bits : 8 bits

Pl: PL: PV : Pl PL PV |
8 bits | 8hits | PLO* 8 hits

Figure 2.3-3 UT-Unit for control the real-time link

Contents Size Bit Description
[bit]
Real-time (UDL-4)*8
Control Data
A 1 Command reguest / Command indication bit

Same function asan IrLMP Link control frame“A” bit.
0: Signifies acommand request at the source side and should be

interpreted as a command indication at the destination side.
1: Signifies the command response at the source side and a
command confirmation at the destination side.

Control data for real-time data transmission

7 6-0 | Operation code
Same function as an IrLMP Link control frame opcode.

(Used here only as a connect or disconnect code.)

ParamO 8 Same functions as rsvd ( at Opcode : connect ) and reason ( at
Opcode : disconnect ) defined in "parameters’ of IF(LMP Link

Control Frames.

Opcode

PARAMS | (UDL-6)*8 IrUT control parameters
Pl 8 Parameter ID
PL 8 PV length
PV PL*8 Parameter value

Table 2.3-2  Contents of UT-Unit for control the real-time link
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Pl Pl name| PL PV data| PV description
type
0x00 | 2-Way 4% n bytes Defines data transmission cycle and maximum data
Real |combinat length in each cycle.
Time ion This PV is Combination of 4-byte data unit stream.
Data The first two bytes = The data transmission cycle in
millisecond. (Higher bytefirst)
The second two bytes = The number of datalengthin
thiscycle. (Higher byte first)
(Another 4 bytes unit for other allowable combination
repeatedly follows this 4 bytes data unit.)
0x10 User n n bytes User definesthis PV.
Defined
Data
Other Reserved

2322

Table 2.3-3 Contents of UT-Parameters

UT-Unit for Real-Time Data Transmission

Real-time dataissued by the application layer istransmitted asan UT_Rdata service. The structure and

content of this unit are shown below. As shown in the figure, real-time application data should be
placed in the RDATA field without any headers.

DATA : (UDL-4)*8 bits ‘

RDATA : (UDL-4)*8 bits ‘

Figure 2.3-4 UT-Unit for real-time data transmission

Content Size [bit] Description
RDATA (UDL-4)*8 | User datafor real-time data transmission.
Table 2.3-4  Content of UT-Unit for real-time data Transmission
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2.3.3 UT-Units for Non-real-time Data Transmission

233.1 UT-Unit for Non-real-time Data Control
This unit is used to control non-real-time data transmission. The content of this unit is the same asin
the A bit, opcode, and parameters described in the link control frames of Ir(LMP.
Itisnecessary to set the same value with theinitial credit, which is specified by the Credit of “Handling
& Length” field, to the Initial Credit field of virtual Connect TTP-PDU of IrUT layer.

‘ DATA : (UDL-4)*8 bits ‘

:‘ NRCD : (UDL-4)*8 bits ‘

Figure 2.3-5 UT-Unit for control of non-real-time link

Content Size [bit] Description

NRCD (UDL-4)*8 | Non-real-time control data
Same functions as “A”bit, opcode, and
parameters defined in IrLMP control frame.

Table 2.3-5 Contents of UT-Unit for control of non-real-time link

2332 UT-Data Unit for Non-real-time Data Transmission
This unit is used to transmit non-real-time data, issued by the application layer as UT_Data service.
The content of this Unit is shown in Figure 2.3-6. As shown in the figure, non-real-time data can be
placed in the DATA field without any headers.

‘ DATA : (UDL-4)*8 bits ‘

| NRDATA : (UDL-4)*8 bits ‘

Figure 2.3-6 UT-Unit for non-real-time data transmission

Contents Size[bit] Description
NRDATA (UDL-4)*8 | User datafor non-real-time data

Table 2.3-6  Contents of UT-Unit for non-real-time data transmission

10
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2.4 IrUT service primitives

2.4.1 Connect Service

UT_Connect.request (CalledL sap, CalledvL sap, RequestedQos, RequestedUT-Qos, Client Data)
UT_Connect.indication (CallingL sap, CallingvLsap, ResultantQos, TentativeUT-Qos, Client Data)
UT_Connect.response (CallingL sap, CallingvLsap, RespondedUT-Qos,Client Data)
UT_Connect.confirm (CalledL sap, CalledvL sap, ResultantQos, ResultantUT-Qos,Client Data)

Parameters:
CalledL sap, CallingL sap
CalledvL sap

CallingvL sap

RequestedQos

ResultantQos

RequestedUT-Qos

TentativeUT-Qos

RespondedUT-Qos

ResultantUT-Qos

Client Data

TTPSAP address (L sap address)

This is the virtual Lsap-SEL of the application that receives the
UT_Connect.reg.

This is the virtual Lsap-SEL of the application that issues the
UT_Connect reg.

The device which issued the connect request uses this parameter to
indicate the requested communication quality of the TinyTP link.
This parameter indicates the communication quality of the TinyTP
link.

The device which issued the connect request uses this parameter to
indicate the requested communication quality of IrUT link.

This parameter indicates the tentative Qos of the IrUT link. This
parameter is the result of negotiation by the application layer which
received the connect request from the device on the other side. This
parameter is determined by comparing the requested Qos of the
application which issued the connect request and the Qos of the IrUT
layer which executes the negotiation.

The device, which received the UT_Connect.ind, uses this parameter
to indicate the requested communication quality of the IrUT link.
This parameter indicates the resultant Qos of the IrUT link. This
parameter is the result of negotiation by the application layer which
received the connect request from the device on the other side. This
parameter is determined by comparing the requested Qos of the
application which received the connect indication and the
TentativeUT-Qos.

Datathat a service user wantsto send aong in the connection packet.

Description: The connect services are used to establish an IrUT connection with a peer application.

11
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2.4.2 Disconnect Service

UT_Disconnect.request (Client data, Reason)
UT_Disconnect.indication (Client data, Reason)

Parameters
Client Data

Reason

Unspecified Reason

User disconnect

Provider disconnect

Shownin2.4.1.

This parameter indicates the reason why a link is disconnected or
why a connection is refused. The ‘Reason’ should be one of the
following:

The reason is unspecified in this document.

This value is used when the responder refuses to make an IrUT
connection, or when an IrUT user wishes to disconnect the existing
connection.

Thisvaueis used when the provider of the IrUT connection (IrUT or
underlying protocol stack) causes the disconnection.

Description: The disconnect serviceis used to end the connection with a peer application.

2.4.3 Data Service
UT_Datarequest (Data)

UT_Data.indication (Data)

Parameters:
Data

A detailed “Data’ description method is defined for every
application.

Description: The data service is used to transmit non-real-time data.

2.4.4 Real-time Data Service

UT_Rdata.request (Real-Time Data)

UT_Rdata.indication (Real-Time Data)

12
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Parameters:
Real-TimeData A detailed “Data’ description method is defined for every
application.

Description: The real-time data service is used to transmit real-time data. Upper application layer

should issue this service in fixed period determined by a negotiation.

2.4.5 Status Service
UT_Status.indication (Status)

Parameters:
Status This parameter indicates the status of the IrUT link. This parameter
may takes the following value
Status=TxDiscard Indicates the status that the real-time data unit which will be sent is

discarded.

Description: The status service is used to inform the status of IrUT link to upper applications.

2.4.6 Local Flow Service
UT_Loca Flow.request (Flow=on|off)

Parameters:
Flow Flow=on enables the flow of received UT-Unit for non-real-time
data to pass from the receiving UT entity to the local UT client via

the local invocation of UT_Data.indication primitives.

Flow=off haltsthe flow of received UT-Unit for non-real-time data
to the local UT client. Inbound data is held backlogged within the
receiving UT entity, which may apply backpressure to halt the data
flow at the sending peer UT entity.

Description: The LocalFlow serviceisused to control the flow of received UT-Unit for non-real-time

data between the receiving UT entity and itslocal client.

13
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2.5 Internal Organization of the IrUT layer

Version 1.0 Draft

This section exposes the fabric of the IrUT layer. Figure 2.5-1 gives a detailed breakdown of the service

primitives that are handled inside the IrUT modules.

Real-time data application

1

4 Non-real-time data application
A
UT_ConnReq UT._Connlnd UT_ConnReq UT_Connlnd
UT_ConnCnf —
UT_ConnRsp UT_ConnRsp UT_ConnCnf
UT_Rdatalnd —

UT_RdataReq UT_DataReq UT_Datalnd
. UT_StusInd — .
UT_DiscReq UT DiscInd UT _DiscReq UT_DiscInd

UT_FlowReq
IrUT
\ 4
UTL
| TxQue | | RxQue |
[ A
[ A
A

UTF_ConnCnf

UTL_GetTxRsp UTF_Connlnd

UTF_Datalnd
UTF_Rdatalnd

UTF_StusInd

UTF_DiscInd

UTL_GetTxReq
YVvY
UTF
A

TTP_ConnReq TTP_ConnCnf
TTP_ConnRsp TTP_ConnInd
TTP_DataReq TTP_Datalnd

v TTP_DiscReq TTP_DiscInd

TinyTP
Figure 2.5-1 IrUT internal organization

14
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Acronyms and Definitions

UTL (IrUT Link Manager)
This module manages the IrUT link. The function of this module is to control the multi-link
operation of IrTUT. Every IrUT link iscalled UT links. There are as many UTL instances asthere are
UT links.
TxQue (Transmission Queue)
TxQue isthe transmission queue for every UT link.
RxQue (Reception Queue)
RxQue is reception queue for every UT link.
UTF (IrUT Frame Manager)
This module manages the ITUT frame. The functions of this module are as follows.
It provides IrUT link management function of the TinyTP layer.
It divides the Tiny TP user data, transmitted by TTP_Datalndication, into UT-Units and conveys
these unitsto every UTL instance.
It combines UT-Units, issued by every UT link, into one Tiny TP user data unit. Then it issuesthis
dataunit to Tiny TP with the TTP_DataRequest.

It manages the real-time data transmission.

2.6  State Charts

The following sections specify in detail the IrUT operating procedures. These procedures define the
behavior of the IrUT layer during each phase of operation. The operation procedures include the UTL
state chart and the UTF state chart.

- Codes
These state charts described in following sections are written with codes similar to the codes of C

language. The following special codes are a so used:

IX Negation of “x”.

X&&Y Thelogical “AND” of “x” and “y”.
x|y Thelogica “OR” of “x” and “y”".
X==y Indicates “x” equal to“y”.

{x} Indicates a set which has elements "x".
{} Indicates an empty set.

NULL Indicates “nothing”.

15
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2.6.1 The State Chart of UT Link Management Section
26.1.1 State Transition Diagram

Figure 2.6-1 State Transition Diagram of UTL

16
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2.6.1.2 State Transition Tables

26.1.2.1 IDLE State

IDLE stateistheinitial state of UTL.

Event Action Next State
UT_ConnReq & & PutTxQue( ConnReq unit ); SETUP
(UTF stateisIDLE or DISC) && IsReal TimeLink = true;

( ConnReg isareal time unit ) StartWdTimer( SetupTime);

UT_ConnReq( params) && Error; IDLE

(UTF stateisIDLE or DISC ) & & [* Firstlink isareal - timelink only */
I( ConnRegisareal time unit)
UT_ConnReq( params) && Error; IDLE
I(UTF stateisIDLE or DISC) && /* Rea-timelink isonly one*/
( ConnRegisareal time unit)
UT_ConnReq( params) && PutTxQue( ConnReq unit ); SETUP
I(UTF stateisIDLE or DISC) && IsRxBusy = falseg;

I( ConnRegisareal timeunit) && IsReal TimeLink = false;
GetConnectProcLink() == NULL StartWdTimer( SetupTime);
UT_ConnReq( params) && Error; IDLE
I(UTF stateisIDLE or DISC ) && [* The other link isin connect proccess */
I( ConnRegisareal timeunit) &&
GetConnectProcLink() '= NULL
UTF_Connind && if( Connind indicates areal timelink ){ CONN
GetConnectProcLink() == Own link IsReal TimeLink = true;

}
elsg{
SendCdt = Initial credit of the Connind;
IsRxBusy = falsg;
IsReal TimeLink = false;

}

UT_Connind,;
UTF_Connind && [* Issue a disconnect request when other link is | DISC
GetConnectProcLink() = Own link in connect proccess */

if( Connind indicates areal timelink ){
IsReal TimeLink = true;
}

elsg{
SendCdt = Initial credit of the Connind;
IsRxBusy = falsg;
IsReal TimeLink = false;
}
PutTxQue( DiscReq unit );

17
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2.6.1.2.2 SETUP State
Event Action Next State
UT_FlowReg( On) && IsRxBusy = false; SETUP
lIsReal TimeLink
UT_FlowReq( Off ) && IsSRxBusy = true; SETUP
lIsReal TimeLink
UT_DiscReq Empty TxQue(); DISC
EmptyRxQue();
PutTxQue( DiscReq unit );
UTF_ConnCnf && Qos = the gos of the ConnCnf; RDTR
IsReal TimeLink UT_ConnCnf;
UTF_ConnCnf && SendCdt = Initial credit of the ConnCnif; NRDTR
IIsRea TimeLink Qos = the gos of the ConnCnf;
UT_ConnCnf;
UTF_Discind UT_Disclnd; IDLE
Empty TxQue();
EmptyRxQue();
UTF_Connind /* Confict connect establishment proccess */ DISC
UT_Discind;
Empty TxQue();
EmptyRxQue();
PutTxQue( DiscReq unit );
UTL_GetTxReq && unit = GetTxQueHead(); SETUP
IsReal TimeLink /* The "unit" should be a ConnReq unit */
SetCredit( 0, unit );
UTL_GetTxRsp( unit );
UTL_GetTxReq && AvailCdt = 0; SendCdt = 0; SETUP
lIsReal TimeLink n=INITIAL_CDT; /* Local policy */
if(tn>3){ AvallCdt=n-3;n=3;}
RemoteCdt = n;
unit = GetTxQueHead();
/* The "unit" should be a ConnReq unit */
SetCredit( n, unit );
UTL_GetTxRsp( unit );
WdTimerExpired Empty TxQue(); DISC
EmptyRxQue();
PutTxQue( DiscReg unit );

18
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2.6.1.2.3 CONN State
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Event

Action

Next State

UT_ConnRsp

IsRxBusy = falseg;
PutTxQue( ConnRsp unit );

CONN

UT_DiscReq

Empty TxQue();
EmptyRxQue();
PutTxQue( DiscReq unit );

DISC

UTF _Disclnd

UT_Disclnd;
Empty TxQue();
EmptyRxQue();

IDLE

UTL_GetTxReq & &
IsReal TimeLink

unit = GetTxQueHead();
/* The "unit" should be a ConnRsp unit */
SetCredit( O, unit );
Qos = the qos of the "unit";
UTL_GetTxRsp( unit );

RDTR

UTL_GetTxReq &&
IIsReal TimeLink

AvaillCdt = 0;

n=INITIAL_CDT; /* Local policy */
if(n>3){ AvailCdt=n-3;n=3;}
RemoteCdt = n;

unit = GetTxQueHead();
/* The "unit" should be a ConnRsp unit */
SetCredit( n, unit );
Qos = the qos of the "unit";
UTL_GetTxRsp( unit );

NRDTR

19
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2.6.1.2.4 NRDTR State

This state is available on non-real-time links ( I1sReal TimeLink == false) only.

Version 1.0 Draft

Event Action Next State
UT_DataReq( data) PutTxQue( DataReq unit ); NRDTR
UT_FlowReg( On) IsRxBusy = fasg; NRDTR
UT_FlowReg( Off ) IsSRxBusy = true; NRDTR
UT_DiscReq EmptyRxQue(); DISC
PutTxQue( DiscReq unit );
UTF_Datalnd( unit) SendCdt = SendCdt + credit of the "unit"; NRDTR
if( unit = dataless unit ){
RemoteCdt = RemoteCdit - 1;
PutRxQue( unit );
}
UTF_Discind PutRxQue( DiscInd unit ); DISC
Empty TxQue();
UTL_GetTxReq & & n = AvailCdt; AvailCdt = 0; NRDTR
TxQueHead '= NULL && if(n>3){ AvallCdt=n-3;n=3;}
SendCdt > 0 RemoteCdt = RemoteCdt + n;
SendCdt = SendCdit - 1;
unit = GetTxQueHead();
SetCredit( n, unit );
UTL_GetTxRsp( unit );
UTL_GetTxReq & & UTL_GetTxRsp( NULL ); NRDTR
TxQueHead == NULL &&
SendCdt > 0
UTL_GetTxReq & & n = AvailCdt; AvailCdt = 0; NRDTR
SendCdt == 0 & & if(n>3){ AvailCdt=n-3;n=3;}
RemoteCdt <= LowThreshold && | RemoteCdt = RemoteCdt + n;
AvailCdt >0 unit = dataless unit;
SetCredit( n, unit );
UTL_GetTxRsp( unit );
UTL_GetTxReq & & UTL_GetTxRsp( NULL ); NRDTR
SendCdt == 0 &&
I(RemoteCdt <=LowThreshold & &
AvailCdt>0)
RxQueHead == Datalnd unit & & unit = GetRxQueHead(); NRDTR
1IsSRxBusy AvailCdt = AvailCdt + 1;
UT_Datalnd( UserData of the "unit" );
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2.6.1.2.5 RDTR State

This state is available on real-time links ( 1sReal TimeLink ==true ) only.
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Event Action Next State
UT_RdataReq( data) UTF_RdataReq( RdataReq unit ); RDTR
UT_DiscReq EmptyRxQue(); DISC
PutTxQue( DiscReq unit );
UTF_Rdatalnd( unit) UT_Rdatalnd( UserData of the "unit" ); RDTR
UTF_Stusind UT_Stusind; RDTR
UTF_Discind PutRxQue( Disclnd unit ); DISC
Empty TxQue();
UTL_GetTxReq unit = GetTxQueHead(); RDTR
SetCredit( O, unit );
UTL_GetTxRsp( unit );

21



Infrared Universal Translator For High-Speed Radio

Version 1.0 Draft

2.6.1.2.6 DISC State
Event Action Next State
UT_FlowReq(On) && IsRxBusy = fasg; DISC
!IsReal TimeLink
UT_FlowReq( Off ) & & IsRxBusy = true; DISC
lIsReal TimeL ink
UTL_GetTxReq & & unit = GetTxQueHead(); IDLE
TxQueHead == DiscReq unit Empty TxQue();
EmptyRxQue();
UTL_GetTxRsp( unit );
UTL_GetTxReq & & [* Discard a TxQue head element */ DISC
TxQueHead != DiscReq unit & & unit = GetTxQueHead();
TxQueHead !'= DataReq unit UTL_GetTxRsp( NULL );
UTF_GetTxReq & & n = AvailCdt; AvailCdt = 0; DISC
TxQueHead == DataReq unit && | if(n>3){ AvallCdt=n-3;n=3;}
SendCdt >0 && RemoteCdt = RemoteCdt + n;
lIsReal TimeLink SendCdt = SendCdt - 1;
unit = GetTxQueHead();
SetCredit( n, unit );
UTL_GetTxRsp( unit );
UTL_GetTxReq && n = AvailCdt; AvailCdt = 0; DISC
SendCdt == 0 & & if(n>3){ AvailCdt=n-3;n=3;}
RemoteCdt <= LowThreshold & & RemoteCdt = RemoteCdt + n;
AvailCdt >0 & & unit = dataless unit;
IsReal TimeLink SetCredit( n, unit );
UTL_GetTxRsp( unit );
UTL_GetTxReq & & UTL_GetTxRsp( NULL ); DISC
SendCdt == 0 &&
I(RemoteCdt <=LowThreshold & &
AvailCdt>0) &&
!IsReal TimeLink
RxQueHead == Datalnd unit & & unit = GetRxQueHead(); DISC
IsRxBusy UT_Datalnd( UserData of the "unit" );
RxQueHead == Disclnd unit unit = GetRxQueHead(); IDLE
Empty TxQue();
EmptyRxQue();
UT_Disclnd;
RxQueHead !'= Datalnd unit & & /* Discard a RxQue head element */ DISC
RxQueHead != Disclnd unit & & unit = GetRxQueHead();
RxQueHead != NULL
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2.6.1.2.7

IDLE

SETUP

CONN

NRDTR

RDTR

DISC

2.6.1.2.8

State Definitions

The device iswaiting for the UT_ConnectReguest or UT_Connectlndication.

The device is waiting for the UT_ConnectCnfirm, after the issuing of the
UT_ConnectRequest.

The device is waiting for the UT_ConnectResponse, after the receipt of the
UT_ConnectIndication.

The non-rea-time UT link is established, and the station is in the state of
non-real-time data transmission. Only non-real-time UT links can be in this state.
The real-time UT link is established, and the station is in the state of real-time data

transmission. Only real-time UT links can bein this state.

After the receipt of the UT_DisconnectRequest, the station should be in this state
before it transmits a UT-Unit that includes a DisconnectRequest to the UTF module.
Or, after the receipt of a Disconnectindication from the UTF module, the station
should be in this state before the UT_Disconnectindication is sent to upper

applications.

State Variables

IsReal TimeLink Thisvariable containing the UT link type. This variable determines whether it

isreal-timelink or not.

IsSRxBusy This variable contains the flow control flag of the received data. This is
adopted only non-real-time-link.

INITIAL_CDT This variable contains the initial credit value to be given to the peer device.
Thisis adopted only non-real-time-link.

AvailCdt This variable contains the credit value that could be used to set to the peer
devices credit value. Thisis adopted only for non-real-time-link.

RemoteCdt Thisvariable containsthe credit value that correspondsto the data unit number
that peer device can send. Thisis adopted only for non-real-time-link.

SendCdt Thisvariable contains the credit value that correspondsto the data unit number
that the device can send. Thisis adopted only for non-real-time-link.

Qos This variable contains the UT-Qos of the UT link.
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2.6.1.2.9 Event Descriptions

UTF_Connind
UTF_ConnCnf
UTF_Rdatalnd
UTF_Datalnd
UTF_Stuslnd
UTF Discind
UTL_GetTxReq

UTF informsthelocal link that it issued a UT_Connectlndication.

UTF informsthelocal link that it issued a UT_ConnectConfirm.

UTF informsthe local link that it issued a UT_Rdatal ndication.

UTF informsthelocal link that it issued a UT_Datal ndication.

UTF informsthe local link that it issued a UT_Statusindication.

UTF informsthelocal link that it issued a UT_Disconnectindication.

UTF sends a request to get the first element of the TxQue or UT-unit
consisting of only credit to the local link.

GetConnectProcLink() == Own link

RxQueHead ==
TxQueHead ==
WdTimer Expired

The variable of UTF module “ConnectProcLink” indicates the link itself and
thislink isin the connect establishment procedure.

Indicates that the first element of the RxQueisx.

Indicates that the first element of the TxQueis x.

Indicates that the Watch Dog timer is expired.

2.6.1.2.10 Action Descriptions

UTF_RdataReq(unit) Transmit the UT_RdataRequest to the UTF. This information is sent only to

UTL_GetTxRsp(X)

SetCredit( n, unit)
X = GetTxQueHead()

X = GetRxQueHead()

PutTxQue( x)
EmptyTxQue()
EmptyRxQue()

the real-time link.

In response to the UTL_GetTxReq, transmit the “x” to the UTF. In this case
the “x” is to be the first element of the TxQue or the UT-Unit consisting of
only credit value. If thereis no data to be transmitted, then “x” isset to NULL.
Set thevalue “n” in the credit field of UT-Unit.

Set the first element of the TxQue to “x”. The first element of the TxQue
should be deleted after this operation. If the TxQueis empty, then “X” is set to
NULL.

Set the first element of the RxQue to “X”. The first element of the RxQue
should be deleted after this operation. If the RxQue is empty, then “X” is set to
NULL.

Add “x” to the TxQue as the |ast element.

Delete all elementsin the TxQue.

Delete all elementsin the RxQue.

StartWdTimer (Setup Time)

Start the WD timer, which counts the interval of the setup state from the
issuing of the UT_ConncetRequest to the acceptance of the
UT_ConnectConfirm.
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2.6.2 The State Chart of UT Frame Management Section (UTF)

2.6.2.1 State Transmission Diagram

IDLE

D,

(_CONN ) [ SEIUP | —»{ROLEEX WaT]

I

([ NRDTR Je—»{ RDTR

Figure 2.6-2  State Transmission Diagram of UTF
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2.6.2.2

2.6.2.2.1 IDLE State

State Transmission Tables

IDLE stateistheinitial state of UTF.

Version 1.0 Draft

Event Action Next State
GetRtConnRegLink( ALL ) = FirstLink = GetRtConnReqLink( ALL ); SETUP
NULL ConnectProcLink = NULL;
IsGetTx = false;
TTP_ConnReg;
TTP_Connind && [* Ir(LAPisPrimary role */ CONN

IrLAPisPrimary role &&
Primary roleis expected

FirstLink = NULL;
ConnectProcLink = NULL;
IsGetTx = false;
TTP_ConnRsp;

TTP_Connind &&
Ir(LAPisPrimary role & &
I( Primary role is expected )

[* Ir(LAPisPrimary role */
FirstLink = NULL;
ConnectProcLink = NULL;
IsGetTx = false;
TTP_ConnRsp;

[* Secondary role is expected */
StartWdTimer ( RoleExWaitTime);

ROLE_EX_WAIT

TTP_Connind && /* Ir(LAPis Secondary role */ ROLE_EX
I(Ir(LAPisPrimary role) && FirstLink = NULL;
Primary roleis expected && ConnectProcLink = NULL;
Ir(LAP Role Exchange service is | IsGetTx = false;
supported TTP_ConnRsp;
LAP_PrimReq;
TTP_Connind && /* Ir(LAPis Secondary role */ RECONN
I(Ir(LAPisPrimary role) && FirstLink = NULL;
Primary roleis expected && ConnectProcLink = NULL;
I( I'LAP Role Exchange service | 1sGetTx = falsg;
is supported ) TTP_ConnRsp;
TTP_DiscReq;
WaitL apDisconnect;
TTP_ConnReq;
TTP_Connind && /* Ir(LAPis Secondary role */ CONN

I(Ir(LAPisPrimary role) &&
I( Primary role is expected )

FirstLink = NULL;
ConnectProcLink = NULL;
IsGetTx = false;
TTP_ConnRsp;
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2.6.2.2.2 SETUP State
Event Action Next State
TTP_ConnCnf && ISGetTx = true; SETUP

Ir(LAPisPrimary role &&
Primary roleis expected &&
11sGetTx

UTL_GetTxReg( FirstLink );

TTP_ConnCnf &&
IrLAPisPrimary role &&

I( Primary roleis expected ) & &
11sGetTx

StartWdTimer( RoleExWaitTime);

ROLE_EX_WAIT

TTP_ConnCnf && LAP_PrimReq; ROLE_EX
I(IrLAPis Primary role) & &
Primary roleis expected &&
Ir(LAP Role Exchange service is
supported & &
11sGetTx
TTP_ConnCnf && TTP_DiscReq; RECONN
I(IrLAPis Primary role) & & WaitL apDisconnect;
Primary roleis expected && TTP_ConnReq;
I( Ir'LAP Role Exchange service
issupported ) &&
11sGetTx
TTP_ConnCnf && ISGetTx = true; SETUP
I(IrLAPis Primary role) & & UTL_GetTxReq( FirstLink );
I( Primary roleis expected ) & &
11sGetTx
TTP_Disclnd && FirstLink = NULL; IDLE
Primary roleis expected UTF Disclnd( ALL);
TTP_Disclnd && StartWdTimer( ReconnWaitTime); RECONN_WAIT
I( Primary role is expected )
UTL_GetTxRsp( unit) /* The"unit" should be DTR_PEND
areal time ConnReg unit */
ConnectProcLink = link of the "unit";
IsGetTx = false;
TTP_DataReq( unit );
StartWdTimer( DtrPendTime);
2.6.2.2.3 CONN State
Event Action Next State
TTP_Datalnd( data) & & FirstLink = link of the "data; DTR_PEND
data== Real time Connind unit | UTF_Connind( FirstLink );
ConnectProcLink = FirstLink;
StartWdTimer( DtrPendTime);
TTP_Disclnd FirstLink = NULL; IDLE

UTF_Discind( ALL );
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2.6.2.2.4 ROLE_EX State
Event Action Next State
LAP_PrimCnf( deny ) && TTP_DiscReq; RECONN
11sGetTx WaitL apDisconnect;
TTP_ConnReq;
LAP_PrimCnf( not deny ) && IsGetTx =true; ROLE_EX
FirstLink != NULL && UTL_GetTxReq( FirstLink );
11sGetTx
LAP_PrimCnf( not deny ) && /* Wait areal time Connind unit */ ROLE_EX
FirstLink == NULL &&
11sGetTx
TTP_Datalnd( data) & & FirstLink =link of the "data"; DTR_PEND
data== Real time Connind unit && | UTF_Connind( FirstLink );
IrLAPisPrimary role & & ConnectProcLink = FirstLink;
1sGetTx StartWdTimer( DtrPendTime);
TTP_Disclnd UTF Discind( ALL ); IDLE
UTL_GetTxRsp( unit) /* The "unit" should be DTR_PEND
areal time ConnReg unit */
ConnectProcLink = link of the "unit";
IsGetTx = false;
TTP_DataReq( unit );
StartWdTimer( DtrPendTime);
2.6.2.25 ROLE_EX WAIT State
Event Action Next State
LAP_Primind && LAP_PrimRsp; ROLE_EX_WAIT
FirstLink '= NULL && ISGetTx = true;
11sGetTx UTF_GetTxReq( FirstLink );
LAP_Primind && LAP_PrimRsp; ROLE_EX_WAIT

FirstLink == NULL &&
1sGetTx

TTP_Datalnd( data) & & FirstLink = link of the "data"; DTR_PEND
data== Real time Connind unit && | UTF_Connind;
I(IrLAPisPrimary role) ConnectProcLink = FirstLink;

StartWdTimer( DtrPendTime);
TTP_Disclnd StartWdTimer( ReconnWaitTime ); RECONN_WAIT
UTF_GetTxRsp( unit ) [* The "unit" should be DTR_PEND

areal time ConnReq unit */

ConnectProcLink = link of the "unit";

1sGetTx = falsg;

TTP_DataReq( unit );

StartWdTimer( DtrPendTime);
WdTimerExpired & & TTP_DiscReq; IDLE

!1sGetTx

UTF Discind( ALL );
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2.6.2.2.6 RECONN State
Event Action Next State
TTP_ConnCnf && ISGetTx = true; RECONN
IrLAPisPrimary role & & UTL_GetTxReq( FirstLink );
FirstLink '= NULL &&
11sGetTx
TTP_ConnCnf && /* Wait areal time Connind unit */ RECONN
IF(LAPisPrimary role & &
FirstLink == NULL &&
11sGetTx
TTP_ConnCnf && FirstLink = NULL; IDLE
I(IrtLAPis Primary role) & & TTP_DiscReq;
11sGetTx UTF _Discind( ALL );
TTP_Datalnd( data) & & FirstLink = link of the "data"; DTR_PEND
data == Real time Connind unit && ConnectProcLink = FirstLink;
IF(LAPisPrimary role & & UTF_Connind( FirstLink );
1sGetTx StartWdTimer( DtrPendTime);
TTP_Disclnd FirstLink = NULL; IDLE
UTF_Discind( ALL );
UTL_GetTxRsp( unit ) /* The "unit" should be DTR_PEND
areal time ConnReq unit */
ConnectProcLink = link of the "unit";
IsGetTx = false;
TTP_DataReq( unit );
StartWdTimer( DtrPendTime);
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2.6.2.2.7 RECONN_WAIT State
Event Action Next State
TTP_Connind && TTP_ConnRsp; RECONN_WAIT
I(IrLAPis Primary role) & & 1sGetTx =true;
FirstLink 1= NULL && UTL_GetTxReq( FirstLink );
11sGetTx
TTP_Connind && TTP_ConnRsp; RECONN_WAIT
I(IrtLAPis Primary role) & &
FirstLink == NULL
TTP_Datalnd( data) & & FirstLink = link of the "data"; DTR_PEND
data == Real time Connind unit & & ConnectProcLink = FirstLink;
I(IrLAPisPrimary role) && UTF_Connind;
11sGetTx StartWdTimer( DtrPendTime);
TTP_Connind && FirstLink = NULL; IDLE
Ir(LAPisPrimary role && TTP_DiscReq;
11sGetTx UTF Discind( ALL);
TTP_Disclnd UTF Discind( ALL); IDLE
UTL_GetTxRsp( unit) /* The "unit" should be DTR_PEND
area time ConnReq unit */

ConnectProcLink = link of the "unit";

1sGetTx = falsg;

TTP_DataReq( unit );

StartWdTimer( DtrPendTime);
WdTimerExpired & & FirstLink = NULL; IDLE
11sGetTx TTP_DiscReq;

UTF _Discind( ALL );
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2.6.2.2.8 DTR_PEND State
Event Action Next State
TxQueHead( ConnectProcLink ) == ISGetTx = true; DTR_PEND
ConnRsp unit & & UTL_ GetTxReq( ConnectProcLink );
11sGetTx
TxQueHead( ConnectProcLink ) == ISGetTx = true; DTR_PEND
DiscReq unit & & UTL_ GetTxReq( ConnectProcLink );
11sGetTx
TTP_Datalnd( data) & & NegotiateUtQos( the qos of the "data" ); RDTR
data == Real time ConnCnf unit ConnectProcLink = NULL;
of "ConnectProcLink" & & UTF_ConnCnf;
11sGetTx
TTP_Datalnd( data) & & ConnectProcLink = NULL; DISC
data == Real time Disclnd unit UTF_Disclnd( FirstLink );
of "ConnectProcLink" && StartWdTimer( DiscTime);
11sGetTx
TTP_Disclnd && ConnectProcLink = NULL; IDLE
11sGetTx UTF_DiscInd( ALL );
UTL_GetTxRsp( unit) && IsGetTx = false; RDTR
unit == Real time ConnRsp unit NegotiateUtQos( the qos of the "unit" );
Links={ };
ConnectProcLink = NULL;
TTP_DataReq( unit );
UTL_GetTxRsp( unit) && ConnectProcLink = NULL; DISC
unit == Real time DiscReq unit IsGetTx = false;
TTP_DataReq( unit );
UTF _Discind( ALL );
StartWdTimer( DiscTime);
GetldleOrDiscLinks() == ALL && StartWdTimer( DiscTime); DISC
11sGetTx
WdTimerExpired & & UTF _Disclnd( ALL ); DISC
11sGetTx StartWdTimer( DiscTime);
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2.6.2.29 RDTR State
Event Action Next State
TTP_Datalnd( data) & & nextState = RDTR; | nextState
11sGetTx unit = GetAndRemoveHeadUnit( data );

while( unit I= NULL ){
if( unit == Connind unit ){
if( ConnectProcLink == NULL {
ConnectProcLink =
link of the "unit";

}
UTF_Connind;
/* UTL issues a DiscReq if
ConnectProcLink '= NULL */
}
elseif( unit == ConnCnf unit ){
NegotiateUtQos( the qos of the "unit" );
if( link of the "unit" ==
ConnectProcLink }{
ConnectProcLink = NULL;

}
UTF_ConnCnf;

}

elseif( unit == Rdatalnd unit ){
UTF_Rdatalnd;

}

elseif( unit == Datalnd unit }{
UTF_Datalnd;

}

elseif( unit == Disclnd unit }{
if( link of the "unit" ==

ConnectProcLink }{
ConnectProcLink = NULL;

}
UTF_DiscInd( link of the "unit" );
if( unit == Real time unit )}{
nextState = NRDTR;
}

}
/* Other kind unit is discarded */
unit = GetAndRemoveHeadUnit( data );
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UTF_RdataReq( unit) && if( ConnectProcLink != NULL ){ RDTR
IsTtpDataReqConditionOk & & Links= ALL - GetControlLinks() +
11sGetTx { ConnectProcLink };
}
else]
Links = GetTxLinks() - {real timelink};
}
TxTtpUserData = unit;
link = GetAndRemoveLink( Links);
while( link = NULL &&
TxQueHeadUnitSize( link ) >
max size of Data TTP-PDU UserData -
size of TxTtpUserData ){
link = GetAndRemoveLink( Links);
}
if(link == NULL ){
TTP_DataReq( TxTtpUserData );
}
else{
IsGetTx = true;
UTL_GetTxReq( link );
}
UTF_RdataReq( unit) && UTF_Stuslind( link of the "unit", TxDiscard ); RDTR
! IsTtpDataReqConditionOk & &
11sGetTx
TxQueHead( real timelink ) == TxTtpUserData= NULL; RDTR
DiscReq unit & & Links={ALL} - {rea timelink};
IsTtpDataReqConditionOk & & IsGetTx = true;
1sGetTx UTL_GetTxReq( rea timelink);
A redl time link UTL stateis IDLE | /* Do nothing */ NRDTR
&& [* Established UT linksare non real timelinksonly
GetldleOrDiscLinks() = ALL && | */
11sGetTx
GetldleOrDiscLinks() == ALL && | StartWdTimer( DiscTime); DISC
11sGetTx
TTP_Disclnd UTF Discind( ALL); IDLE
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UTL_GetTxRsp( unit) if( unit == Non real time ConnRsp unit }{ RDTR
if(link of the "unit" == ConnectProcLink ){
NegotiateUtQos( the gos of the "unit" );
ConnectProcLink = NULL;
}
}
elseif( unit == Non real time ConnReq unit }{
if( ConnectProcLink == NULL ){
ConnectProcLink = link of the "unit";

}
}

IsGetTx = false;
TxTtpUserData = TxTtpUserData + unit;

link = GetAndRemoveLink( Links);
while( link = NULL &&
TxQueHeadUnitSize( link ) >
max size of Data TTP-PDU UserData -
size of TxTtpUserData ){
link = GetAndRemoveLink( Links);

}
if(link == NULL ){

TTP_DataReq( TxTtpUserData );
}

else{
|sGetTx = true;
UTL_GetTxReq( link );

}
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2.6.2.2.10 NRDTR State
Event Action Next State
TTP_Datalnd( data) & & nextState = NRDTR; | nextState
11sGetTx unit = GetAndRemoveHeadUnit( data );

while( unit = NULL ){
if( unit == Non rea time Connind unit ){
if( ConnectProcLink == NULL ){
ConnectProcLink =
link of the "unit";

UTF_Connind;
}

elseif( unit == Redl time ConnCnf unit ){
NegotiateUtQos( the qos of the "unit" );

if(link of the "unit" ==
ConnectProcLink ){
ConnectProcLink = NULL;

}
UTF_ConnCnf;

nextState = RDTR;

elseif( unit ==
Non real time ConnCnf unit ){

NegotiateUtQos( the qos of the "unit" );

if(link of the "unit" ==
ConnectProcLink }{
ConnectProcLink = NULL;

}
ConnectProcLink = link of the "unit".
UTF_ConnCnf;

}

elseif( unit == Datalnd unit ){
UTF_Datalnd;

elseif( unit == Disclnd unit ){
if(link of the "unit" ==
ConnectProcLink }{
ConnectProcLink = NULL;

}
UTF_DiscInd;

}
* Other kind unit is discarded */
unit = GetAndRemoveHeadUnit( data );
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GetTxLinks() != NULL &&
IsTtpDataReqConditionOk & &
11sGetTx

if( ConnectProcLink '= NULL ){

Links = GetTxLinks() - GetControlLinks() +

{ ConnectProcLink };
}
else{
Links = GetTxLinks();
}

TxTtpUserData= NULL;
link = GetAndRemoveLink( Links);
while( link = NULL &&
TxQueHeadUnitSize( link ) >
max size of Data TTP-PDU UserData -
size of TxTtpUserData ){
link = GetAndRemoveLink( Links);

}
if(link == NULL ){

TTP_DataReq( TxTtpUserData);
}

elsg{
IsGetTx = true;
UTL_GetTxReq( link );

}

NRDTR
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UTL_GetTxRsp( unit)

}
}

}
}

}
}

max size
size of
link = GetA

nextState = NRDTR,; | nextState
if ( unit == Real time ConnRsp unit ){
if( link of the "unit" == ConnectProcLink )}{
NegotiateUtQos( gos of the "unit" );
ConnectProcLink = NULL;
nextState = RDTR;

elseif( unit == Non real time ConnRsp unit ){

if(link of the "unit" == ConnectProcLink ){

NegotiateUtQos( gos of the "unit" );
ConnectProcLink = NULL;

elseif( unit == ConnReq unit ){
if( ConnectProcLink == NULL ){
ConnectProcLink = link of the "unit";

IsGetTx = false;
TxTtpUserData = TxTtpUserData + unit;

link = GetAndRemoveLink( Links);
while( link = NULL &&
TxQueHeadUnitSize( link ) >

of Data TTP-PDU UserData -
TxTtpUserData ){
ndRemoveLink( Links);

}
if(link == NULL ){
TTP_DataReq( TxTtpUserData);

}
elsg(
ISGetTx = true;
UTL_GetTxReq( link );
}
GetldleOrDiscLinks() == ALL | StartWdTimer( DiscTime); DISC
&&
11sGetTx
TTP Disclnd UTF Discind( ALL ); IDLE
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2.6.2.2.11 DISC State

Event Action Next State
TTP_Disclnd /* Do Nothing */ IDLE
TTP_Datalnd( data) & & UTF_Connind,; DTR_PEND
data == Real time Connind unit & & IsGetTx = false;
11sGetTx FirstLink = link of the "data";

ConnectProcLink = FirstLink;

StartWdTimer( DtrPendTime);
GetRtConnRegLink( ALL ) '=NULL && | link = GetRtConnRegLink( ALL ); DISC
11sGetTx FirstLink = link;

ISGetTx = true;

UTL_GetTxReq( link );
UTL_GetTxRsp( unit ) /* The "unit" should be DTR_PEND

areal time ConnReq unit */
ConnectProcLink = link of the "unit";
IsGetTx = false;
TTP_DataReq( unit );
StartWdTimer( DtrPendTime);

WdTimerExpired & &
11sGetTx

TTP_DiscReq; IDLE

2.6.2.2.12 State Definitions

IDLE The station is waiting for either the UT_ConnectRequest or the
TTP_Connectindication .

SETUP The station is waiting for the TTP_ConnectConfirm after the issuing of
the TTP_ConnectRequest.

CONN The station is waiting for the UT_Connectindication after the issuing of
the TTP_ConnectResponse.

ROLE_EX The station is in the state of role exchange with the receipt of
IrLAP_PrimaryRequest. Only the station that is to be a primary station
can bein this state.

RECONN The station is in the state of role exchange with the receipt of either the

ROLE_EX_WAIT

RECONN_WAIT

TTP_DisconnectRequest or the TTP_ConnectRequest when one or both
of the communicating devices do not support the role exchange service.
Only the station that is to be a primary station can bein this state.

The station is waiting for the IrLAP_Primarylndication or the
TTP_DisconnectIndication from the peer device during the role exchange
procedure. Only the station that isto be a secondary station can bein this
State.

The sation is waiting for ether the reconnect action

(TTP_Connectindication) from the peer device when one or both of the
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communicating devices do not support the role exchange service. Only
the station that is to be a secondary station can be in this state.

DTR_PEND The dation is waiting for the UT_ConnectResponse or
UT_ConnectConfirm.

RDTR A real-time data link is already established, and the station is in a
communicating state.

NRDTR There are only non-real-time data links between peer devices.

DISC The station is holding to disconnect the TTP link after all UT links have
been disconnected.

2.6.2.2.13 Event Descriptions

UTF_RdataReg(unit)

UTL_GetTxRsp(x)

Send the UT_RdataRequest to the UTF. This information is sent only to
the real-time.

Thiscommand isissued as aresponseto the UTL_GetTxReq. In this case
the“x” isto bethefirst element of the TxQue or the UT-Unit consisting of
only credit value. If there is no data to be transmitted, then “Xx” is set to
NULL.

GetldleOrDiscLinks() == ALL

Indicatesthat all UT links (UTL instance) arein IDLE or DISC states.

GetRtConnRegLink(ALL)!=NULL

GetTxLinks()!'=NULL

Indicates that there is a UT link whose first element of the TxQue is a
UT-Unit containing real-time connect request.

Indicates that there isa UT link which has first element of the TxQue or
the UT-Unit consisting of only credit to be transmitted.

I sTtpDataReqConnditionOk

WdTimer Expired

Indicates the existence of the condition to reduce the delay of data
transmission time and to keep the interval of frame exchange period
constant.

Indicates that the WD timer is expired.
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2.6.2.2.14 State Variables

FirstLink

ConnecetProcLink

Links
TxTtpUsrData

1sGetTx

DiscTime

RoleExWaitTime

ReconnWaitTime

Thisvariableindicates thefirst UT link. It isused during the first UT link
establishment procedure.

This variable indicates the UT link which is in the link establishment
procedure.

This variable keeps the set of UT link for awhile.

This variable is used for combining any UT-Units. It is Data TTP-PDU
user datafor TTP_DataRequest.

Thisvariableindicateswhether the UTF iswaiting for the UTL_GetTxRsp
after the issuing of the UTL_GetTxReqg.

This variable indicates the time it takes for the issue of
TTP_DisonnectRequest after all UT links to disconnect.

This variable indicates the waiting interval for the
IrLAP_Primaryindication or TTP_Disconnectindication, in the
ROLE_EX_WAIT state.

This Variableindicatesthe waiting interval for the UT_ConnectIndication
or UT_ConnectRequest, in the RECONN_WAIT state.

DtrPendTime This variable indicates the waiting time for the UT_ConnectConfirm or
the UT_ConnectResponse at the DTR_PEND state.
2.6.2.2.15 Action Descriptions

UTF_Connlnd(link )

Sends the UT_Connectindication to the UT link designated by “link”.

UTF_ConnCnf( link ) Sendsthe UT_ConnectcConfirmto the UT link designated by “link”.
UTF_Rdatal nd( link ) Sendsthe UT_Rdatalndication to the UT link designated by “link”.

UTF_Datalnd(link )

UTF_Stusind( link )

UTF_DiscInd( link )
UTL_GetTxReq( link )

Sends the UT_Datalndication to the UT link designated by “link”.

Sends the UT_Statusindication to the UT link designated by “link”.
Sends the UT_Disconnectindication to the UT link designated by “link”.
Sends a request to get the first element of the TxQue or the UT-Unit
consisting of only credit to the UT link indicated by “link”.

links = GetldleOrDiscLinks()

links = GetTxLinks()

Set the UT links (UTL instances) that are in IDLE or DISC states to
“links”.

Setsthe UT links (UTL instances) that have the element in the TxQue or
the UT-Unit consisting of only credit to be transmitted to the set
of "links’.
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links = GetControlLinks()
Set the UT links (UTL instances) to “links’ whose first element is a
UT-Unit for control.

link = GetRtConnRegL ink(x )
Sets a link from the set of link “x” whose first element of TxQue is a
real-time ConnectRequest UT-Unit, to “link”. If the set of link “x” isset to
“All", this process should be applied to all UT links.

link = GetAndRemoveL ink( links)
Setsthe UT link that isin the set of “links” to “link” and deletes this link
from the set of “links”.

unit = GetAndRemoveHeadUnit( data)
Sets the UT-Unit, which is an element of the "data’, to the "unit". The
"data" isaData TTP-PDU UserData. And the unit, which is already set to
"unit", is deleted from the "data".

TxQueHeadUnitSize( link )
Gets the UT-Unit length of the first element of the TxQue or of the
UT-Unit consisting of only credit to be transmitted. If there is no first
element of the TxQue or the UT-Unit consisting of only credit, then gets
zero.

NegotiateUtQos( qos)  If necessary, adjusts "qos" to the appropriate value.

WaitL apDisconnect Wait till the IrLAP is disconnected.

StartWdTimer( x) Start the Watch Dog timer for “x”.
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2.7 Connection Establishment Procedure

2.7.1 The first IrUT link establishment procedure (see Figure 2.7-1)

This procedure starts by issuing of the UT_Connect.req from the application layer that wantsto start data
transmission through the IrUT layer. This service primitive transmits the information used to establish
the data link between IrUT layers. The infrared link establishment procedure proceeds if the infrared
connection under the Tiny TP layer is still not established. The negotiation parameters (datatransmission
cycle and max data length) are transmitted on this service primitive. If there is the necessity of role
exchange, the role exchange procedure should be done at thistime.

The content of the UT_Connect.req istransmitted on the TTP_Data.req. The real-time data transmission
condition is negotiated by the application layer, which receivesthis request. Theresult of thisnegotiation
isput into the UT_Connect.rsp and transmitted to peer application layer. IrUT layer. After the receipt of
this information, the application layer that issued the connect request, starts data transmission.
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Figure 2.7-1 UT connection establishment procedure
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2.7.2 Procedure to add new non-real-time data link (See figure 2.7-2)

In the multi-mode operation, there is the case to add new non-real-time data link.

After the new UT_Connect.req is generated, it is put into the same TTP_Data.req as the real-time data
and sent to the device on the other side of the link. In this case, the real-time data transmission, which is
aready proceeding, should not to be interrupted. The negotiation of the data transmission condition is
done at the application layer on the other side. The negotiated parameter is the data length. The
negotiated parameter is sent back to the device from which the request originated at the time the
real-time data request is issued. With the arrival of this negotiated parameter, the non-rea-time
application starts to issue the UT_Data.reg. The non-real-time data is put into the TTP_Data.req and
transmitted with the real-time data.
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Figure 2.7-2 Procedure to add new non-real-time data link
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2.7.3 Negotiation Parameters

2.73.1 Data transmission cycle
In order to ensure real-time data transmission, the data transmission cycles of both stations should be
the same. To determine this cycle, negotiation should be done before the datatransmission starts. In the
negotiation phase, the actual value of data transmission cycle is determined according to the
capabilities of both application layers.

(1) Negotiation case: one real-time application

When the negotiation about one real-time application A proceeds, the application layer that does the
negotiation determines a common value for the data transmission cycle between both devices. If there
is a common value, the value of data transmission cycle is decided according to the rule of each
application. If not, the negotiation for the application A will fail.

(2) Negotiation case: one real-time application and other non-real-time application

If there isademand to transmit application A (real-time) and application B (non-real-time) through the
IrUT, the negotiation is executed at the application layer, which received the UT_Connect.indication.
The negotiated parameter is the data length. The available data length iswithin the remaining range of
the user data field.

2.7.3.2 Maximum data length

When one or more non-real-time data are transmitted with real-time type data through the IrUT layer,
the data length of non-real-time data should be limited to the rest of user data range. In this case, the
non-real-time application should know the permitted maximum data length. This value will be
determined and be informed to each application after the negotiation

If it is necessary to inform the maximum data length clearly, it should be set to the MaxSdu of virtua
TinyTP Connect TTP-PDU transmitted by UT-Unit for control. In this case, the maximum data length
isinformed to application layer after [imited to the length, which can be transmitted, by the IrUT layer.

46



Infrared Universal Translator For High-Speed Radio Version 1.0 Draft

3

ISDN
3.1 Data Transmission Overview
IrUT will provide reliable 64 kbps* n full-duplex user data transmission by converting an ISDN electric
interface (BRI or PRI wired interface) to an infrared interface. This section describes the structure of the

IrUT frame format.

For the ISDN data transmission service, IfUT service primitives, which are defined as services used for
the real-time data transmission, are used entirely. These services are shown in section “2.4 IrUT service
primitives’. In the following sections, only formats of user data, which are used by these services, are

defined.

The frame format, described in the next section, indicates the format of "Real-Time Datd', which is a

parameter of real-time data service primitive. (see section 2.4.4)

The format of ISDN parameters, transmitted to the peer device encapsulated in the UT-Parameters field
of UT-Unit for control, is shown in section "3.2.3.4 Contents of UT-Parameters for ISDN".

3.2 Frame Format

3.2.1 BRI Frame Structure
BRI isthe layer 1 protocol, called the basic rate interface, between the Network Terminal (NT) and
Terminal Equipment (TE). BRI is a bi-directional (2B+D: B:64 kbps, D:16 kbps) transmission, and
the frame structure is different for each direction of transmission. In order to support BRI in the Ir

interface, the data shown in Table 3.3-1 must be transmitted.

Table 3.2-1
D D-channel bits 16 kbps
Bl B1-channel bits 64 kbps
B2 B2-channel bits 64 kbps
Fa Assist frame bit 4 kbps
M Multi-frame bit 4 kbps
(Only down link: NT to TE)
S Reserved bit (Fix 0) 4 kbps
(Only down link: NT to TE)
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3.2.2 PRI frame structure
PRI is the layer 1 protocol, called the primary rate interface, between NT and TE. It serves 24 time
dots (TSs) with 64 kbps of data each.

3.2.3 Frame Descriptions
The unified frame format is defined for both BRI and PRI. Figure 3.3-1 shows the proposed frame
structure for the IrUT for ISDN data transmission. For effective data transmission there are three
common flag fields (CFF) in front of the user data for effective data transmission. These frames are

sent alternately on the Ir connection between the TE and the NT.

CFF1 indicates which channels of the BRI interface are used. When more than two BRI lines are used,
the 7th bit (Extension byte) is set to 1, and the flag field is extended.
CFF2 indicates which TSs of the PRI interface is used. 24 TSs are defined in proposed frame

structure.
BRI Frame
1 byte N bytes N bytes  N/2 bytes
Common B1 B2 BRI bits | ...
Flag Field 1 3

N/2 bytes

Downstreeam(NT TE) |D|D|D|D|Fa|S|M|1].........

UPstream (TE NE) D/ DID|D|Faf21|1]1].........

MSB LSB
PRI Frame
1 byte N bytes N bytes N bytes
Common Flag TS1 TS2 | ... TS24

Field 2

Figure 3.2-1 Proposed IrUT frame structure (IrUT payload data).
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3.2.3.1 Common flag field 1
Thisflag field indicates what channels of the BRI interface are in use.

Table 3.2-2 Contents of common flag field 1.
1st Byte
Bit Function Value Description
0 BRI first line 0 None
1 Use
1 BRI first line 0 None
B1 channel 1 Use
2 BRI first line 0 None
B2 channel 1 Use
3 BRI second line 0 None
1 Use
4 BRI second line 0 None
B1 channel 1 Use
5 BRI second line 0 None
B2 channel 1 Use
6 0 0 (Fixed)
7 Extension byte 0 None
1 Use
2nd Byte
Bit Function Vaue Description
0 BRI third line 0 None
1 Use
1 BRI third line 0 None
B1 channel 1 Use
2 BRI third line 0 None
B2 channel 1 Use
3-5 Reserved 0
6 0 0 (Fixed)
7 Extension byte 0 None
1 Use
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3.2.3.2 Common flag field 2
Thisflag field indicates which TSs of the PRI isin use.

Table 3.2-3 Contents of common flag field 2.
1st Byte
Bit Function Value Description
0 TS1 0 None
1 Use
7 TS8 0 None
1 Use
2nd Byte
Bit Function Value Description
0 TS9 0 None
1 Use
7 TS16 0 None
1 Use
3rd Byte
Bit Function Vaue Description
0 TS17 0 None
1 Use
7 TS24 0 None
1 Use
3.2.3.3 Bit stream ordering

The transmitted ISDN bit stream is packed into the user data field of the UT-Unit in order from MSB.
Figure 3.3-2 gives the order of the ISDN bit stream and packed IrUT user data. In Fig 3.3-2, the time

increases from left to right. Of course, the same method is adopted to D-Channel bits.
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BRI bit stream

1.430/1.431 bit stream
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Bla

Blb|| Bic|| Bld|| Ble|| Bif || Blg|| Blh

B1li

—->
Time

Bla| Bilb

Blc| Bld| Ble| Bif| Blg| Blh

B1li

MSB

Figure 3.2-2

LSB

The order of ISDN bit stream and packed IrUT user data

3.2.34 Contents of UT-Parameters for ISDN

Table 3.3-3 and 3.3-4 defines the contents of UT-Parameters for ISDN. These parameters are

encapsulated into the PV field of parameter identified by Pl “Ox10" of the UT-Parameters. The detail of

this parameter is shown in Table 2.3-3.

PI PL PV Description
0x00 1 Number of Supported 1.430 lines
0x01 1 Number of Supported B-chin 1st 1.430 line
0x02 1 Number of Supported B-ch in 2nd 1.430 line
0x03 1 Number of Supported B-chin 3rd 1.430 line
Other Reserved
Table 3.2-3 User Defined Data in case of 1.430 Virtual Lsap-SEL
Pl PL Contents
0x00 1 Number of Supported TS-ch (including TS24 ch)
Other Reserved
Table 3.2-4 User Defined Data in case of 1.431 Virtual Lsap-SEL
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3.3 Basic requirements
If more than one line is used to transmit BRI data, the bits that were transmitted on the same ISDN
frame in every channel should be transmitted in the same It frame.
The NT-side device must be the primary station because during the real-time data transmission, the
secondary station sets the clock frequency from the transmitted signals sent by mobile network.
During non-synchronous data transmission periods, this procedure is necessary preparation for

synchronous data transmission.

3.4 Hardware requirement

3.4.1 Bit synchronization
The difference in accuracy between the transmission clock frequency and reception clock frequency
causes bit dlip in the user data. In cases like voice transmission, bit dips are not so big a problem.

However, in communications that require more reliability, bit slips must be extinguished.

The following mechanism is needed. The NT-side device (primary station) must send infrared signal
that is synchronized with the signal from the radio network. The TE-side device (secondary station)
must adjust its clock by the data signal sent from the NT device. As aresult, both side devices can be

synchronized with the radio network.

If there is no severe bit dlip restriction, the TE-side device generates the clock.
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4.

IrOBEX

4.1 Data transmission overview

IrOBEX data is to be transmitted through the IrUT layer when both stations support the
multi-application mode. The details of IrOBEX communication through IrUT follow the IrOBEX
specification, except to using the datalink through the IrUT layer not through the Tiny TP layer and using
the different frameformat. IrOBEX datain the IrUT frame correspondsto IrOBEX framesinthe Tiny TP
user datafield.

4.2 Frame format example
Figure 4.3-1 shows an example of the frame format of IrOBEX datatransmission through the IrUT layer.
In this example, IrOBEX data is transmitted with BRI data.

BRI Unit IrOBEX Unit
H&L | Con | VD Rsvd | VS BRI Data H&L | Con | VD Rsvd | VS IrOBEX Data
trol | Lsap Lsap trol | Lsap Lsap

Note: H& L is Handling and Length bits.

Figure 4.2-1 Frame format example (BRI and IrOBEX data transmission)
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5 IrCOMM

5.1 Datatransmission overview

IrCOMM data is to be transmitted through the IrUT layer when both stations support the
multi-application mode. The details of IrCOMM communication through IrUT follow the IrCOMM
specification, except to using the datalink through the IrUT layer not through the Tiny TP layer and using
the different frame format. IrCOMM data in the IrUT frame corresponds to IrCOMM frames in the
TinyTP user datafield.

5.2 Frame format example
Figure 5.3-1 shows an example of the frame format of IrCOMM data transmission through the IrUT
layer. In this example, ITCOMM datais transmitted with BRI data.

BRI Unit IrCOMM Unit
H&L | Con | VD Rsvd | VS BRI Data H&L | Con | VD Rsvd | VS IrCOMM Data
trol | Lsap Lsap trol | Lsap Lsap

Note: H& L is Handling and Length bits.

Figure 5.2-1 Frame format example (BRI and IrCOMM data transmission)
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6. Service sequence example

6.1 Primary / Secondary exchange
When the TE-side deviceinitiates the IrLAP connection with the radio-network-side device, and the
radio-network-side device acts as the secondary station, the radio-network-side device should
exchange the roles of the primary and secondary stations. First, it triesto exchange primary/secondary
roles, which isan optional procedure of IrLAP (case 1). If thisfails, the portable phone shuts down the

IrLAP connection and re-starts it immediately (case 2).

Case 1: The TE-side device supports IrLAP role exchange service.

NT-side device TE-side device
Application IruT TTP LAP LAP TTP IruT Application
TTP_Comnect.ind TTP Comectreq | UT_Comned.req
?Tpi -
> Comnect.rsp TTP_Comnett.of

—_>
IrLAP Pimay.reg u:rxd19r33 I'LAP Pimay.ind

> > _
IrLAP Primay.af u:lmmgmd &/?_I?_F’nmy-r
UT Comedt.ind TTP Daaind M—
— 44—
“ UT_Comnedt.reg TTP Daarey TTP Daaind UT Comedt.af
> > - - .
Case 2: The TE-side device does not support IrLAP role exchange service.
NT-side device TE-side device
Appiction IruT TTP LAP LAP TTP IrtuT Application
TTP_Connectind |‘TTP_C onnectreq | UT_Connectreq
TTP_Connect: | TTP_Comectayf
ILAP_Prim
- aquk umchgasp
ILLA P_Prim ary onfdeny »4 sy r’
TTP_D bwnnecgeg TTP_D Bmonnectind
B ——
TTP_Connectreg TTP_Connecting
> ,
TTP_Connectenf TTP_Connectisp
4—
L UT Connectind |, TTP_ Data.ind  TTP Datateq
h = TTP_Dataseq TTP_Dataind
UT Connectisp > > ——»  UT_Connectonf
»
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7.

IAS
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The IrUT device must have IAS entries about IrUT itself and application layers which are to be handled

by IrUT. In this specification, these |ASs are divided each other aiming for the operational usability.

7.1 1AS Entries for Class IrDA:IrUT
The information needed to accessing the IrUT application isincluded in the IAS class IrDA:IrUT. This

class contains information about IrUT itself. The following tables define the attributes associated with

thisclass. For further information about | AS entries and access, please refer to the IrL M P specifications.

7.1.1 IrDA:TinyTP:LsapSel

This attribute contains the TinyTP/IrLMP MUX channel number for the service. This attribute must be

present for connection-oriented use.

Attribute Name Value Type Description
IrDA:TinyTP:LsapSel Integer LsapSel for IrtUT
(0x01)

7.1.2 Parameters

The Parameters attribute uniquely identifies the IrUT services provided by a device. All IrUT service

information is packed into this one attribute to allow a single IAS GetVaueByClass query. Use of this

attribute is mandatory. The attribute is defined as follows:

Attribute Name Value Type

Description

Parameters Octet sequence
(0x02)

A collection of one or more parameters

characterizing the IrUT service.

Parameters attribute is an octet sequence, which consists of one or more 3-tuples with the following

format:

[Pl pPv] P | P PV ..

[
Parameter 1

Parameter 2

Figure 7.1-1 The structure of the parameters attribute

Thefieldsin the 3-tuples are

Table 7.1-1
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Field Value Type | Description

Pl — Parameter Identifier | UINT8 A unique parameter identifier

PL — Parameter Length UINT8 The length of the PV field in bytes.

PV — Parameter Value UINTS8 Vaue, who's meaning depends on the PI.
sequence

The Parameters of the various services of the IrDA:IrUT class are listed in the following sections. If a

serviceis not supported the service parameters may be omitted.

The IAS parameters should be added, according to the addition of applications which works on [rUT

layer.

The following table indicates actual contents of the attribute named parameter.

Table 7.1-2 Contents of parameters
Pl Pl name PL PV datatype PV description
0x00 | Multi application | 1 | Byte (bit mask)
mode support bit 0 0: Single application mode
1: Multi application mode
bit 1-7 Reserved
0x01 IrUT version 2 Two octets 1st octet =
Major version number
2nd octet =
Minor version number
0x02 Devicetype 1 Byte (bit mask)
bit 0 0: Equipment act asNT side
1: Equipment act as TE side
bit 1-7 Reserved
0x03 | RoleExchange | 1 | Byte (bit mask)
Support Bit 0 0: Not supporting Role Exchange|
1: Supporting Role Exchange
bit 1-7 Reserved
0x10 | Virtual Lsepfor | 1 One octet Virtual Lsap for ISDN BRI
ISDN BRI
O0x11 | Virtua Lsapfor | 1 One octet Virtual Lsap for ISDN PRI
ISDN PRI
0x12 | Virtua Lsapfor | 1 One octet Thisvaueis sameto the VIsapSel
IrOBEX of the IAS class
IrDA:ITUT:IrOBEX
0x13 | Virtual Lsepfor | 1 One octet Thisvaueis sameto the VIsapSel
IrCOMM of the IAS class
IrDA:ITUT:IrCOMM
other Reserved
Descriptions

Multi-application mode support

This parameter indicates the presence of a multi application mode.
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IrUT version Thistwo-octet field is provided to ensure compatibility with future versions. The
first octet is the mgjor version number and the second octet is the minor version
number. This parameter is optional.

Devicetype The bit 0 indicates the supportable side of the adapter (Radio network side or TE
side). Connection between the same-side adapters must not be implemented. This
parameter is mandatory.

Role exchange support
This parameter indicates whether the device supports the role exchange function
or not.

Virtual LSAPs These parameters indicate the virtual LSAPs for every application. With these
parameters, the other device can know the supported application of this IrUT

layer.
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7.2 1AS Entries for Class IrDA:IrUT:IrOBEX
The information needed for accessing the IrOBEX service over IrUT layer isincluded in the IAS class
IrDA:IrUT:IrOBEX. The following tables define the attributes associated with this class.

7.2.1 IrDA:TinyTP:LsapSel
This attribute contains the virtual LsapSel of IrOBEX over IrUT for the service. This attribute must be
present for connection-oriented use.

Attribute Name Value Type Description
VL0 sapSe Integer Thisvalueisthe virtual LsapSel
(0x01) for IrOBEX

7.2.2 Other Attributes
Other attributes are same to these described in the IrOBEX specification. For further information, please
refer to the IrOBEX specification.

7.3 1AS Entries for Class IrDA:IrUT:IrCOMM
The information needed for accessing the IrCOMM service over IrUT layer isincluded in the IAS class
IrDA:IrUT:IrCOMM. The following tables define the attributes associated with this class.

7.3.1 IrDA:TinyTP:LsapSel
This attribute contains the virtual LsapSel of IrCOMM over IrUT for the service. This attribute must be
present for connection-oriented use, whatever the class name is.

Attribute Name Value Type Description
VLsapSel Integer Thisvaueisthe virtual LsapSel
(0x01) for TCOMM

7.3.2 Other Attributes
Other attributes are same to these described in the IrCOMM specification. For further information,
please refer to the IrCOMM specification.
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7.4 Service Hint Bit

The Telephony service hint bit (bit 8) of the IrLMP service hints issued in the device discovery to inform

about the Telecom application capabilities of the device. [IrTLMP]

It should be noted that the Telephony bit does not indicate the type of device in question. It only points out
that the device supports some Telecom services specified in the phase 1 IrMC specifications and this
document (the phase 2 IrMC specifications). Consequently, al PCs, pagers and other non-phone devices
are also expected to indicate their Telecom capability with the Telephony bit.
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Appendix A Overview of procedure for errors

This section describes the procedure when the frame error occurs. During the data transmission, there

are possibilities of the frame error like CRC error.

Case 1: During normal communication
Rtine
gdiction

| Datarequest Data request
(Sent constantly)

TinyTP Send request

IrLMP
I[r'LAP —P sad

IrPHY

@)

Re-tinme Nowed-ting
gdiction gdiction

Discarded —TDharequed
(Sent constantly) ¢

[JINIE

[rLM
Ir(LAP
[rPHY —X
[ The frame error occurs)|
Case 2:During error occurring
(b)

Figure A-1 Overview of procedure for errors
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Appendix B The Detailed Sequence of IrUT Connection
These sequences are drawn based on the State Transition Table. In the sequence diagrams, the "RL"
represents areal-time link, and the "NRL" represents a non-real-time link.

B-1 The First Link Connection Establishment Procedure.

NT - side de 1ice TE - side de ice
UTL UTL UTL UTF TTP TTP UTF UTL UTL UTL
RL NRL NRL RL NRL NRL
(pLelprelipre] UpLE (pLe) Gprrelinrelinre)

UT_ConnR§
' TTP_ConnReq

“|TTP_ConnRsy

4 UL, GeffrsReq  |[LTP_ConnCnf P
UL GefTxRep o |TTP-DataRed  |TTP Datalnd|UTF_Cginind UT_Connind
| DTR_ P | DTR_ ’_CQNN_]
g UT_ConnRsp
_I.Kﬂé‘ethReq

LTP_DataRed , /71, detTxR{
(epTR I RDTRJ

°

§-ConnCnfla  UFF CoqnCnf |LI'P Datalnd
L&D (erDTR ]

UT_RdataRgl UTF_KdataReg |TTP_DataR, TTP_Datal UTF Hdatalnfl UTﬁRdataIrg
D

...... € 2-D3taRed (11T HegraRda  |UT RdataReq
UT?RdataRgI UTF_KRdataReg [TTP_DataR, TTP_Datal UTF Hdatalnfl UT_Rdatahﬁ
HT_RdataInd UTF_Kdatalnd 3 |

.| g E-DataRed e TR HegtaRda  |UT RdataReq
UT_RdataRgl UTF_KdataReg |[TTP_DataR TTP_Datal UTF Hdatalnfd UTfRdataIrg
! Rdatalnd UTF_HdataInd I

- T<TPfDataReq < [ EiE#mRea UT_RdataReq
UT?RdataRgI UTF_KRdataReg [TTP_DataR, TTP_Datal UTF Hdatalnfl UT_Rdatahﬁ
HT_RdataInd UTF_Kdatalnd 3 |
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B-2 Data Transmission Procedure

NT - side de ice TE - side de ice
UTL UTL UTL UTL UTF TTP TTP UTF UTL UTL UTL UTL
RL NRL NRL NRL RL NRL NRL NRL
(RDTRINRDTANRDTHNRDTE (RDTR) (BDTR] (RDTRINRDTHNRDTH NDTRJ
U'I_‘:DitaReq
UT DataReq ... UT_pPataReq
UT DataReq of [ ¢ | | | | UITF_Rd’ % UT_RdataReq
UT_Rdgt! | RdataReq | UTL_(§ ethﬁ q
[ GetTqReq [+ | | ROV etTxR4p
UI'L_Get[TxRsp pl... UTL_GetTxRé¢q >
UlgCetxkeq | | | | UIL_GetTxRip
U I'LiGet TxRsp U TTP_DataReq
TTP DataReq i [TTP_Datglhd
> >
TTP_Datalnd UTF_Rddtalnd UT_Rdatalnd
¢ - >
HT_Rdata d UTF_HRdatalnd UTF_Datjalnd UT m““i
H’T’_Dnm nd UTF Datalnd UTF_Datlalnd UT | gmymb
UTF_Datalnd
H’T‘ '_Datallnd
UT_pPataRe
..... 4_*—61
UT DataReq pl.. UT_pPataReq
UT DataReq - | | UTF_Rdj UT RdataReq
UT_RdgthReq | RdatalRéq | UTL_( ethﬁg q
[ GetT§Réq [+ | | UL etTxRp
I'L,_Get[T'xRsp .. UTL_GetTxR¢q >
UTL (glxReq| | | | UTL_GetTxRip
UTL qetTxksgl | ] rP_DataReq
TTP DataReq . |TTP_Datglhd
> ——b
TTP_Datalnd UTF_Rddtalnd UT_Rdatalnd
- : r;
HT?Rdati d UTF_HRdatalnd UTF_Datalnd UT Dataingy,
H’T‘i]—)afa nd UTF Datalnd UTF_Datlalnd U'BDHI‘M
H’F_Dafn nd UTFfDataInd
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B-3 Communication Error Occurs
NT - side de ice
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TE - side de ice

UTL UTL UTL UTL  UTF  TTP TTP UTF  UTL UTL UTL UTL
RL NRL NRL NRL RL NRL NRL NRL
(BprelpLelmpielpre) (BRpTR) (zpTR] (BDTRLIDLELIDIELIDIE)
. TTP_DataReq UTF_HdataRqdq UT_RdataReq
UT_RdgthReq UTH RdataReq ‘P_DataRebq TTP_Datglhd UTF,Hdatalnl UT | Rdatahg
HT?Rdat iind UTH Rdatallnd TTP_Datalnd <
_____ ETPfDataRe UTF_K gataRe q UT_RdataReq
UT RdgthReq | UTH RdataReq '] ‘P_DataRebq
HTF_Rdc tiiRE(l UT_RdataReq
UT_RdgthReq UTH _RdataReq > CUTF_S ukInd UT quan$
HT?Stus UTH_Stuslpd )
UlTF,Rdf gReq UT_RdataReq
UT_RdgthReq UTH RdataReq > C UTF_StukInd UT qh,qn$
HT_Stus UTH_StusIpd )
HTF_Rdc taReq UT RdataReq
UT_RdgthReq UTH _RdataReq > CUTF_S ukInd UT quan$
HT?Stus UTH_Stuslpd )
HT_Rdata d UTH Rdatalnd  TTP Datalnd|™ . %’ UlTF,Rd’ gReq UT_RdataReq
UT_RdgthReq UTF?RdataIReq > < § C UTF_StukInd UT qh,qn$
HT_Stus UTH_Stuslpd ) TTP_Dat hd UTF, StusInd UT dafaTrﬂ
| TTP_DataReq UTEH RdataReq UT_RdataReq
UT_RdgthReq UTH RdataReq ‘PfDataRebq TTP_Datglpd UTF,Hdatalnfl UT | Rdatahg
HT?Rdati d UTH _Rdatallnd TTP_Datalnd
...... W, WPG UT_RdataReq
UT_RdgthReq UTH RdataReq I’ ‘P_DataRebq TTP_Datglpd UTF Hdatalnfl UT_ Rdatalrg
HT_Rdata d UTFH _Rdatallnd _ TTP Datalnd
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B-4 The Second Link Connection Establishment Procedure.
NT - side de ice

UTL UTL UTL UTL  UTF  TTP
RL NRL NRL NRL
(RpTrUOpLEIDLELIDLE) (RDTR)

_ hReq UTH RdatalReq gLDaLan
4L Bdatpdpd UTH Rdat 1&-Datalnd
UT_ConnReq m

(sETUP)
hReq UTH Rdat. -
<_:U’I‘T GetTNReq
TUTI] GetT«Rsp > [P_ )aj;ﬁ
1§ -Rdatidpd UTH Rdat. T@-Datalnd

_ hReq UTH RdatalReq gLDaLan
1§ -Rdatidpd UTH Rdat. T@-Datalnd

' hReq UTH RdatalReq g‘_P__D_a_t,a_Rv
HCLRda.t@d UTH Rdat. a,Da.taln.d.

' CondCrf | 4 UTH Conn(inf 5
1T DataReq y,)...

' hReq UTH Rdat

<_ZUTT GetTHReq

UTI] GetToRsn TP DataRyg

1 Rdathépd P 1o Rt T§-Datalnd|
§-Datafnd UTH Datalhd
' hReq UTH RdatalReq
<_:U’I‘T GetTNReq

UTH GetT{Rsn TP DataRyg
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TE - side de ice

TTP UF UTL UTL UTL UTL
RL NRL NRL NRL
(rpTR) (RDTRIIDLEIIDIE[IDIE)
T Dt g1 g UT_RdataReq
o ' Rgdtatnd UT_Rdatal
| BIP Datalng] 3
gT.er.ﬂQHT_F__Rd_QRPn UT RdataReq
o _ _Reldtalnd UT Rdatal
eq pI'P Datalng] 3
< . |UTE_codnTnde UT_{anning,
ET'MHJLR&&RP“ UT RdataReq
,,,,, < UT [ConnRsp
| PP DatalnglUTE Rydtaln UT_Rdatalng.
,,,,,, _ Req UT_RdataReq
: HPHII_F_RH_Q
i [UTE_GetlTxRé
T]g-DataReq|gIF_Getl'xRip
| pIP DatalgglUTE Rgltaind U7 Rdatalng.
4_ ,,,,, < UT _DataReq
...... ' RdqigRedq UT _RdataReq
; i
i [UTF_Gef{TxRe
,TWMLHTF_GMTXR%

,,,,, < UT_PataReq
taln UT_Rdatal
| BIP Datalng[UTF_ _ 3
4_._ ..... _ UT ameb

_ Req UT_RdataReq
HPHII_F_RH_Q
UTF_GetlTxRé
T Q-DataReq|gTF_GetlTxRp
op ' Rgdtatnd UT_Rdatal
| BIP Datalnyl 3
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B-5 The Last Link Disconnect Procedure.

NT - side de 1ice TE - side de ice
UTL UTL UTL UTL UTF  TTP TTP UTF UTL UTL UTL UTL
RL NRL NRL NRL RL NRL NRL NRL
(RpRUpLElpLEl1pLE) (RDTR) (roTtR) (RDTRUIDLELDILE[IDIE)
e ETPfDataRe _ *afchn UT_RdataReq
UT_RdagthReq UTH_RdataReq TP_DataR; TTP_Datglnd UTF Hdatalnfl UT?RdataIrg
ORdatignd | UTH Rdatalind__p} ¢
...... ETP_DataRe . *amRea UT_RdataReq
UT_RdgthReq UTH RdataReq TP_DataR, TTP_Datglnd UTF Hdatalnfl UT_Rdatahﬁ
O Rdatignd | UTH Rdatalind g —
UT,D%Req
4, UTI] GetTxReq
UTI| GetT u TP_DataInd [TITF DigbInd
LipLE ] ( gié% i ’ [_D_IS_CJ_DJIS_CJ
UP Discld
(pLE ]

WD [limer is runnin

T 1 TP Disclns
( 1%1[5i ’ LnLE ]
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