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Abstract

This technical report defines a set of features necessary to implement a real-time Fibre Channel network
(switched fabric or arbitrated loop) supporting the FC-AE-RDMA Upper Level Protocol.  Any device com-
plying with this report should interoperate with other devices that comply with the FC-AE-RDMA protocol.
The FC-AE-RDMA ULP was first defined in the FC-AE Technical Report, INCITS TR-31-2002.  This is the
first update to FC-AE-RDMA as a standalone document.
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INCITS Technical Reports are produced in some cases to disseminate the
technical and logical concepts reflected in standards already published or under
development. In other cases, they derive from studies in areas where it is found
premature to develop a standard due to a sti l l changing technology, or
inappropriate to develop a rigorous standard due to the existence of a number of
viable options, the choice of which depends on the user’s particular requirements.
These Technical Reports, thus, provide guidelines, the use of which can result in
greater consistency and coherence of information processing systems.

When the draft Technical Report is completed, the Technical Committee approval
process is the same as for a draft standard. Processing by INCITS is also similar
to that for a draft standard.

Patent
Statement

CAUTION: The developers of this Technical Report have requested that holders
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, patents may
apply to this Technical Report. 

As of the date of publication of this Technical Report and following calls for the
identification of patents that may be required for the implementation of the
Technical Report, no such claims have been made. No further patent search is
conducted by the developer or the publisher in respect to any Technical Report it
processes. No representation is made or implied that licenses are not required to
avoid infringement in the use of this Technical Report.

This is a preview of "INCITS TR-40-2005 (R...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/INCITS/INCITSTR402005R2020?source=preview


   

Contents 
 
Foreword ......................................................................................................................................................iii
 
Introduction ................................................................................................................................................viii
 
1. Scope ........................................................................................................................................................1 
 
2. Normative References ..............................................................................................................................2 

2.1 Overview..............................................................................................................................................2 
2.2 Approved references ...........................................................................................................................2 
2.3 References under development ..........................................................................................................2 

 
3. Definitions and conventions ......................................................................................................................3 

3.1 Overview..............................................................................................................................................3 
3.2 Definitions............................................................................................................................................3 
3.3 Editorial conventions ...........................................................................................................................4 

3.3.1 Overview.......................................................................................................................................4 
3.3.2 Binary notation..............................................................................................................................4 
3.3.3 Hexadecimal notation ...................................................................................................................4 

3.4 Abbreviations and acronyms ...............................................................................................................5 
3.5 Applicability and use of this document ................................................................................................6 

 
4. FC-AE-RDMA Protocol .............................................................................................................................7 

4.1 Introduction to FC-AE-RDMA..............................................................................................................7 
4.2 Remote Direct Memory Access (RDMA) using FCP...........................................................................7 

4.2.1 FC-AE-RDMA Modifications to FCP.............................................................................................7 
4.2.2 Logical Unit ...................................................................................................................................7 
4.2.3 FC-AE-RDMA Frame Header .......................................................................................................8 
4.2.4 FC-AE-RDMA Features ................................................................................................................8 

4.2.4.1 Overview ................................................................................................................................8 
4.2.4.2 Port Login Service Parameters ............................................................................................12 
4.2.4.3 Process Login Service Parameters......................................................................................12 
4.2.4.4 FCP_CMND IU.....................................................................................................................12 

4.2.4.4.1 Overview........................................................................................................................12 
4.2.4.4.2 Logical Unit Number (FCP_LUN) ..................................................................................12 
4.2.4.4.3 Control Field (FCP_CNTL) ............................................................................................12 
4.2.4.4.4 Command Descriptor Block (FCP_CDB) ......................................................................12 
4.2.4.4.5 Data Length (FCP_DL)..................................................................................................12 

4.2.4.5 FCP_XFER_RDY IU ............................................................................................................12 
4.2.4.6 FCP_DATA IU......................................................................................................................13 
4.2.4.7 FCP_RSP IU ........................................................................................................................13 

 
Annex A.......................................................................................................................................................15 

A.1 Introduction ......................................................................................................................................15 
A.2 FC-FS and FC-AL-2 Features for FC-AE-RDMA ............................................................................15 

A.2.1 Overview....................................................................................................................................15 
A.2.2 Link Protocols ............................................................................................................................21 
A.2.3 Arbitrated Loop ..........................................................................................................................21 
A.2.4 Fabric Login...............................................................................................................................22 

A.2.4.1 Overview .............................................................................................................................22 
A.2.4.2 Fabric Login – Common Service Parameters .....................................................................22 
A.2.4.3 Fabric Login – Class Specific Service Parameters .............................................................23 

A.2.5 N_Port Login...................................................................................................................................23 
A.2.5.1 Overview .............................................................................................................................23 

i 

This is a preview of "INCITS TR-40-2005 (R...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/INCITS/INCITSTR402005R2020?source=preview


 

A.2.5.2 N_Port Login – Common Service Parameters....................................................................23 
A.2.5.3 N_Port Login – Class 2 Service Parameters ......................................................................24 
A.2.5.4 N_Port Login – Class 3 Service Parameters ......................................................................24 

A.2.6 Fabric Reject/Fabric Busy ..............................................................................................................24 
A.2.7 Port Reject/Port Busy .....................................................................................................................24 
A.2.8 Well Known Address Support.........................................................................................................25 
A.2.9 Basic Link Services ........................................................................................................................25 
A.2.10 Extended Link Services................................................................................................................25 

 
 
Figures 
 
Figure 1 FC-AE-RDMA Parameter Field Usage – FCP_CMND IU only.......................................................8 
 
Tables 
 
Table 1 Summary of Implementation and Use of Features ..........................................................................6 
Table 2 FC-AE-RDMA Features ...................................................................................................................9 
Table A.1 FC-FS and FC-AL-2 Features for Example Avionics Network ...................................................15 
 

ii 

This is a preview of "INCITS TR-40-2005 (R...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/INCITS/INCITSTR402005R2020?source=preview


iii

Foreword    (This foreword is not part of American National Standard INCITS TR-40-2005.)

The original Fibre Channel Avionics Environment (FC-AE) Technical Report, INCITS
TR-31-2002, is a set of protocols and profiles that specify Fibre Channel options for
devices that could be used in commercial and military aerospace applications.  The
FC-AE-2 task group determined that it was best to allow protocols and profiles de-
fined in FC-AE to be updated independently.  The Fibre Channel - Avionics Environ-
ment - SCSI-3 Remote Direct Memory Access (FC-AE-RDMA) Technical Report is
the first update to the FC-AE-RDMA protocol since FC-AE was released.  This tech-
nical report is recommended for new designs, but does not obsolete clause 4.6 of 
INCITS TR-31-2002.

This technical report was developed by Technical Committee T11 of Accredited
Standards Committee INCITS during 2004-2005. The final approval process started
in 2005.

This technical report contains one annex, which is informative and is not part of the
technical report.

Requests for interpretation, suggestions for improvements or addenda, or defect re-
ports are welcome. They should be sent to the INCITS Secretariat, Information Tech-
nology Industry Council, 1250 Eye Street, NW, Suite 200, Washington, DC 20005-
3922.

This technical report was processed and approved for submittal to ANSI by the Inter-
National Committee for Information Technology Standards (INCITS). Committee ap-
proval of the technical report does not necessarily imply that all committee members
voted for approval. At the time it approved this technical report, INCITS had the fol-
lowing members:
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Introduction

The Fibre Channel - Avionics Environment - SCSI-3 Remote Direct Memory Access
(FC-AE-RDMA) Technical Report defines a set of features necessary to implement a
real-time Fibre Channel network (switched fabric or arbitrated loop) supporting the
FC-AE-RDMA Upper Level Protocol.

FC-AE-RDMA is intended to support bidirectional communication between two
N_Ports in a constrained and carefully defined environment, typical of avionics appli-
cations. The intended usage is avionic command, control, instrumentation, simula-
tion, signal processing, and sensor/video data distribution.  These application areas
are characterized by a variety of requirements, among them a need for high reliabili-
ty, fault tolerance, and deterministic behavior to support real-time control/response.

FC-AE-RDMA follows the FCP standard in its definition of the services necessary to
support low-latency, low overhead communication between elements of a mission-
critical avionics system.  The key feature of FC-AE-RDMA is that it allows an Initiator
to read data from, or write data to, a remote Target memory in peer-to-peer mode
(similar to SCSI-3 processor device type) with lower latency.  

This technical report is divided into four clauses:

Clause 1 is the scope of this technical report.

Clause 2 enumerates the normative references that apply to this technical report.

Clause 3 describes the definitions, abbreviations, and conventions used in this tech-
nical report.

Clause 4 defines the FC-AE-RDMA Upper Level Protocol.  This clause lists features
defined in the FCP standard and indicates whether the features are Re-
quired, Prohibited, Allowed, or Invocable in FC-AE-RDMA.  FC-AE-RDMA
places certain restrictions on FCP in order to improve support for low latency,
real-time applications. This clause also defines some new features for FC-
AE-RDMA that are not defined in FCP.

This technical report has one annex:

Annex A is an informative annex that contains a profile of the FC-FS and FC-AL-2
standards for an example avionics Fibre Channel network that uses FC-AE-
RDMA.   
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1. Scope 
The FC-AE-RDMA technical report defines the FC-AE-RDMA Upper Level Protocol. FC-AE-RDMA 
follows the FCP standard in its definition of the services necessary to support low-latency, low overhead 
communication between elements of a mission-critical avionics system.   
 
This technical report is intended to serve as an implementation guide to maximize the likelihood of 
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