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American
National
Standard

Approval of an American National Standard requires verification by ANSI that
the requirements for due process, consensus, and other criteria for approval
have been met by the standards developer.

Consensus is established when, in the judgment of the ANSI Board of Stan-
dards Review, substantial agreement has been reached by directly and materi-
ally affected interests. Substantial agreement means much more than a simple
majority, but not necessarily unanimity. Consensus requires that all views and
objections be considered, and that a concerted effort be made towards their res-
olution.

The use of American National Standards is completely voluntary; their existence
does not in any respect preclude anyone, whether he has approved the stan-
dards or not, from manufacturing, marketing, purchasing, or using products, pro-
cesses, or procedures not conforming to the standards.

The American National Standards Institute does not develop standards and will
in no circumstances give interpretation on any American National Standard.
Moreover, no person shall have the right or authority to issue an interpretation of
an American National Standard in the name of the American National Standards
Institute. Requests for interpretations should be addressed to the secretariat or
sponsor whose name appears on the title page of this standard.

CAUTION NOTICE: This American National Standard may be revised or with-
drawn at any time. The procedures of the American National Standards Institute
require that action be taken periodically to reaffirm, revise, or withdraw this stan-
dard. Purchasers of American National Standards may receive current informa-
tion on all standards by calling or writing the American National Standards
Institute.

CAUTION: The developers of this standard have requested that holder’s of patents that may be
required for the implementation of the standard disclose such patents to the publisher. However, neither
the developers nor the publisher have undertaken a patent search in order to identify which, if any, pat-
ents may apply to this standard.

As of the date of publication of this standard, following calls for the identification of patents that may be
required for the implementation of the standard, no such claims have been received.

By publication of this standard, no position is taken with respect to the validity of this claim or of any
rights in connection therewith. The known patent holder(s) has (have), however, filed a statement of
willingness to grant a license under these rights on reasonable and nondiscriminatory terms and condi-
tions to applicants desiring to obtain such a license. Details may be obtained from the publisher.

No further patent search is conducted by the developer or the publisher in respect to any standard in
process. No representation is made or implied that this is the only license that may be required to avoid
infringement in the use of this standard.
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Foreword (This Foreword is not part of American National Standard X3.xxx-200x.)

This American National Standard specifies limitations and requirements that may be
accepted within the Scheduled Transfer (ST) protocol in order to facilitate interopera-
bility for reliable data transports.

This document includes annexes which are informative and are not considered part of
the standard.

Requests for interpretation, suggestions for improvement or addenda, or defect
reports are welcome. They should be sent to the National Committee for Information
Technology Standards (NCITS), ITI, 1250 Eye Street, NW, Suite 200, Washington, DC
20005.

This standard was processed and approved for submittal to ANSI by Accredited Stan-
dards Committee on Information Processing Systems, X3. Committee approval of the 
standard does not necessarily imply that all committee members voted for approval. 
At the time it approved this standard, the NCITS had the following members:

Karen Higgenbottom, Chairman (Acting)
Karen Higgenbottom, Vice-Chair
Monica Vago, Secretary
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AMP, Inc. John Hill 
ANSI Lisa Rajchel
Aonix Alexander Nawrocki
Apple Computer, Inc. David Michael 

Jerry  Kellenbenz (Alt.) 
AT&T Thomas Frost 

Paul Bartoli (Alt.)
Boeing Company Janie Wiegand

Andrea Vanosdoll (Alt.)
Bull HN Information Systems, Inc. Randall Kilmartin 
Compaq Computer Corporation Scott Jameson 

Stephen Heil (Alt.)
Hewlett-Packard Company Karen Higginbottom 

Wendy Fong (Alt.)
Hitachi American, Ltd. John Neumann 

Hal Miyamoto  (Alt.)
IBM Corporation Ronald F. Silletti 

Joel Urman (Alt.)
Institute for Certification of Computer Professionals (ICCP) Kenneth M. Zemrowski 

Tom Kurihara (Alt.)
Imation Corporation Stuart Adcock
JTC1 Tag Administrator Jennifer Garner

Kathleen McMillan
Lucent Technologies, Inc. Herbert Bertine 

Tom Rutt (Alt.)
Microsoft Corporation Mark Ryland

John Montgomery (Alt.)
National Institute of Standards & Technology Michael Hogan 

William LaPlant Jr. (Alt.)
Bruce Rosen (Alt.)

Newmonics, Inc. Kelvin Nilsen
John Weis (Alt.)

 Omron Corporation Hiroshi Kuribayashi
Tak Natsume (Alt.)

Panasonic Technologies, Inc. Judson Hofmann  
Terence Nelson (Alt.)

Perennial Barry Hedquist  
Plum Hall, Inc. Thomas Plum

Lana Lee Plum (Alt.) 
Share, Inc. Dave Thewlis  
Sony Electronics, Inc. Masataka Ogawa 

Michael Deese (Alt.)
Sun Microsystems, Inc. Carl Cargill 

Roger Martin (Alt.)
Ken Urquhart (Alt.)

Sybase, Inc. Andrew J. Eisenberg
Unisys Corporation Arnold F. Winkler 

Stephen Oksala (Alt.)
U.S. Department of Defense/DISA Russ Richards  

Doris Bernardini  (Alt.)
U.S. Department of Energy Bruce White

Carol Blackston
Venable Baetjer Howard & Civiletti William Coston
Xerox Corporation Jean Baronas

Kathleen O’Reilly  (Alt.)
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Introduction

This American National Standard specifies limitations and requirements that may be
accepted within the Scheduled Transfer (ST) protocol in order to facilitate interopera-
bility for reliable data transports.

This Profile is an interoperability specification. The Profile provides implementation
guidelines for systems manufacturers, system integrators, component manufacturers,
and users seeking to design and select interoperable ST peripherals, hosts, and com-
ponents. This Profile specifies which settings of the ST parameters and protocol
options have been selected for interoperable implementation. 

This Profile is not a certification document; conformance can only be assured by
actual testing of interoperability with independently developed products that have the
same Profile. 
xi



Working draft proposed American National Standard ANSI X3.xxx-200x
American National Standard

for Information Technology –

Scheduled Transfer Reliable Transport Profile (ST-RTP)

1  Scope

This American National Standard specifies limita-
tions and requirements that may be accepted
within the Scheduled Transfer (ST) protocol (ANSI
NCITS Project 1245-D) in order to facilitate interop-
erability for reliable data transports.

This Profile is an interoperability specification. The
Profile provides implementation guidelines for sys-
tems manufacturers, system integrators, compo-
nent manufacturers, and users seeking to design
and select interoperable ST peripherals, hosts, and
components. This Profile specifies which settings
of the ST parameters and protocol options have
been selected for interoperable implementation. 

There should be no implication that this profile is
suitable for all users or circumstances. Other map-
pings for the ST protocol are being developed and
may be more suitable for a particular set of needs.
Or, requirements may force implementors to oper-
ate outside of any profile definition.

This Profile is not a certification document; con-
formance can only be assured by actual testing of
interoperability with independently developed prod-
ucts that have the same Profile. 

This profile prohibits or requires features that are
optional, and prohibits the use of some non-
optional features in the referenced ANSI standards.

Internal characteristics of conforming implementa-
tions are not defined by this standard.

2  Normative references

The following standards contains provisions which,
through reference in this text, constitute provisions
of this standard. At the time of publication, the edi-
tions indicated were valid. All standards are subject
to revision, and parties to agreements based on
this standard are encouraged to investigate the
possibility of applying the most recent edition of the
standard listed below. 

Copies of the following documents can be obtained
from ANSI: Approved ANSI standards, approved
and draft international and regional standards
(ISO, IEC, CEN/CENELEC, ITUT) and approved
and draft foreign standards (including BSI, JIS, and
DIN). For further information, contact ANSI Cus-
tomer Service Department at 212-642-4900
(phone), 212-302-1286 (fax) or via the World Wide
Web at http://www.ansi.org. Additional availability
contact information is provided below as needed.

2.1  Approved references

None.

2.2  References under development

At the time of publication, the following referenced
standards were still under development. For infor-
mation on the current status of the document, or
regarding availability, contact the relevant stan-
dards body or other organization as indicated. For
more information about obtaining copies of this
document or for more information of the current
status of the document, contact National Commit-
tee for Information Technology Standards, 1250
Eye Street, NW, Suite 200, Washington, DC 20005,
202-626-5746.
1
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ANSI NCITS T11.1, Scheduled Transfer (ST),
Project 1245-D

3  Definitions and conventions

3.1  Definitions

Since this document does not allow any behavior
that is not already specified by the Schedule Trans-
fer protocol and the definitions of that document
are included by reference, there are no new words
to be defined herein. 

3.2  Editorial conventions

In this standard, certain terms that are proper
names of signals or similar terms are printed in
uppercase to avoid possible confusion with other
uses of the same words (e.g., DATA). Any lower-
case uses of these words have the normal techni-
cal English meaning.

A number of conditions, sequence parameters,
events, states, or similar terms are printed with the
first letter of each word in uppercase and the rest
lowercase (e.g., State, Source). Any lowercase
uses of these words have the normal technical
English meaning.

The word shall when used in this American
National standard, states a mandatory rule or
requirement. The word should when used in this
standard, states a recommendation.

3.2.1  Binary notation

Binary notation is used to represent relatively short
fields. For example a two-bit field containing a
binary value of 10 is shown in binary format as
b’10’.

3.2.2  Hexadecimal notation

Hexadecimal notation is used to represent some
fields. For example a two-byte field containing a
binary value of b’1100010000000011’ is shown in
hexadecimal format as x'C403'.

3.2.3  Bit/Byte naming conventions

In a parameter that uses multiple bytes, the most-
significant byte is the lowest-numbered byte.

In a parameter that uses multiple bits, the most-sig-
nificant bit is the highest-numbered bit.

3.2.4  Acronyms and other abbreviations

FTP File Transfer Protocol
ST Scheduled Transfer
WAN Wide Area Network

3.3  Applicability and use of this document

Since the nature of this standard is a profile, the
usual definitions of the following words do not
apply.

Prohibited: If a feature is Prohibited, it means that
it shall not be used with this profile. An implemen-
tation may use the feature to communicate with ST
implementations when not using this profile.

This document does not prohibit the implementa-
tion of features, only their use between compliant
implementations.

Required: If a feature or parameter value is
Required, it means that it shall be used between
compliant implementations. Compliant implemen-
tations are required to implement the feature. An
implementation may use the feature or other fea-
tures to communicate with non-compliant imple-
mentations.

Allowed: If a feature or parameter value is
Allowed, it means that it may be used between
compliant implementations. Compliant implemen-
tations are not required to implement the feature,
but if they do, the feature shall be used as
described in this document. Typically, the potential
user of a feature may determine if the potential
recipient supports that feature via a Required dis-
covery process.

Invocable: If a feature or parameter value is Invo-
cable, it means that it may be used between com-
pliant implementations. Compliant implementations
are required to implement the feature, and make
available the use of the feature. Invocable is differ-
ent than Allowable or Required in that an originator
may invoke the feature if needed, but the originator
is not required to invoke it, and may never need to. 
2
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Tables in the following clauses list features
described in the ST protocol. These tables indicate
whether the feature is Required, Prohibited, Invo-
cable, or Allowed for compliance with this profile; or
whether a parameter is Required to be a particular
value or limited range of values for compliance with
this profile. 

Features or parameters that are not listed do not
affect the interoperability of ST implementations.

The following legend is used for table entries in
these clauses:

- ‘P’ the implementation is Prohibited from
using the specified feature

- ‘R’ the implementation is Required to sup-
port the specified feature

- ‘A’ use of the specified feature is Allowed

- ‘I’ the implementation may Invoke the speci-
fied feature

4  System overview

This paragraph provides an overview of the struc-
ture, concepts, and mechanisms used in this ST
Reliable Transport Profile. 

This ST Reliable Transport Profile is designed to
support interoperability for applications that need
the general ability to transfer data reliably between
one another. One example might be a File Transfer
Protocol (FTP) implemented on top of ST.

In exchange for providing interoperability, this pro-
file reduces flexibility and may reduce performance
over less constrained implementations. For exam-
ple, this profile does not allow using variable Block
sizes, a mode of ST operation that provides a dif-
ferent method for flow control that might work bet-
ter than consistent Blocks over a Wide Area
Network (WAN).

Applications that require added flexibility will need
to arrive at a different agreement:

- negotiations at the ANSI standards level can
establish a new, more suitable profile; or

- negotiations between application develop-
ers can establish a defacto working arrange-
ment where consistency in settings and options
is agreed upon; or

- negotiations between hardware can select
the appropriate behavior of that hardware.

4.1  Environmental requirements beyond ST

This profile and the ST protocol make many of the
same assumptions about underlying protocol lay-
ers. For example, it is assumed that there is a
mechanism whereby ST Messages are delivered
from the sender to the receiver. 

While some implementations of ST may be
designed to work only with reliable underlying lay-
ers, this specification does not make that assump-
tion.

5  Profile Settings

Table 1 lists general characteristics and assigns
behavior(s) or parameter value(s). 

Table 2 lists connection characteristics and assigns
behavior(s) or parameter value(s). 

Table 3, table 4, and table 5 lists data transfer char-
acteristics and assign behavior(s) or parameter
value(s).
3
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Table 1 -  General Behavior and Options

Parameter or Characteristic Setting Note

Timeout on operation pairs as described in 
clause 10 of the ST specification

R

Heartbeat Timer (keep-alive timer) R

Timer Settings R As specified by Annex E, “State Tables”, in the
ST specification

Push Semantics (i.e., ST Write Sequences.) R

Pull Semantics (i.e., ST Read Sequences) P

Persistent Memory P

Checksums for Messages other than Data 
STUs

A

Option Payloads A

Slot accounting R

NOPs P

Table 2 -  Connection Behavior and Options

Parameter or Characteristic Setting Note

Party line connections (i.e.,multiple connec-
tions from different points that use the same 
S_Port value and/or D_Port value.

P

Interrupt bit set (I = b’1’) on connection man-
agement Messages

R

Silent bit off (T = b’0’) on connection man-
agement Messages

R

Out of Order Blocks (O=b’1’) R Needed to allow retransmissions.

Minimum number of slots per connection. 16 This is the minimum value that ST-RTP 
allows for the I-Slots and R-Slots parame-
ters (passed during the 
Request_Connection and Connect_Answer 
exchange).
4
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Table 3 -  Flags during Data Transfers

Parameter or Characteristic Setting Note

Silent (T = b’1’) on all STUs, other than the 
last STU within a Block (L ≠ b’1’)

R

Silent (T = b’1’) on the last STU within a 
Block (L = b’1’)

P

Interrupt (I = b’1’) on any STU, other than 
the last STU within a Block (L ≠ b’1’)

P

Interrupt (I = b’1’) on the last STU within a 
Block (L = b’1’)

R

Data Channel 1 Usage (D=b’01’) I Subject to maximum STU size limit of 4K 
bytes. 

Note: ST-RTP chooses a smaller limit than 
the ST specification in order to encourage 
leaving VC1 as a low latency channel.

Data Channel 2 Usage (D=b’10’) I Subject to STU size limit of 128K bytes

Data Channel 3 Usage (D=b’11’) I

Table 4 -  Transfer Units

Parameter or Characteristic Setting Note

Variable Block Sizes P

Consistent Block Sizes R

Buffer size greater than Block size I  

Block size greater than Buffer size I  

Unlimited Transfer size P

Minimum number of CTS operations that 
must be sent during a Transfer

1

Maximum number of CTS operations that 
can be outstanding

Limited only by 
the current num-
ber of receiver 
advertised slots

Maximum number of CTS operations that 
must be received and acted upon

Equal to number 
of currently 
advertised slots

Non-zero offsets I
5



dpANS X3.xxx-200x
Table 5 -  Other Data Transfer Behaviors and Options

Parameter or Characteristic Setting Note

Checksums for Data STU Blocks A Trailing or leading checksums allowed.

Each STU within a Block must start at a 
higher address than the previous STU

R Sending STUs containing data that is not 
in ascending buffer memory order is pro-
hibited.

Data must be transferred to all bytes within a 
Block.

R Gaps in tiling (areas not written by a STU) 
are prohibited.

Data must only be transferred to any byte 
within a Block once (except for retransmis-
sions required by a retransmitted CTS) 

R Multiple writes to the same location, 
except in response to a retransmitted 
CTS, are prohibited.

Block Retransmission to correct errors I Sources of data must be able to retransmit 
data if a request for a previously transmit-
ted Block is received (i.e., if a CTS is 
retransmitted).

Number of retransmits requested for a single 
Block before giving up on transfer

minimum 
of 2

At least 3 tries required for each Block.

Data transfer time-outs as specified in 
clause 10.3 of ST

R

Opaque Data in Data Operations P

Request Status Response R Required when invoked by a Request Sta-
tus or S=1 in Data STU or S=1 in RTS.

Bi-directional transfer capability R

Striping P
6
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