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THIS SERVICE MANUAL IS AVAILABLE IN ENGLISH ONLY.

IF A CUSTOMER'S SERVICE PROVIDER REQUIRES A LANGUAGE
OTHER THAN ENGLISH, IT IS THE CUSTOMER’S RESPONSIBILITY TO
PROVIDE TRANSLATION SERVICES.

DO NOT ATTEMPT TO SERVICE THE EQUIPMENT UNLESS THE
SERVICE MANUAL HAS BEEN CONSULTED AND UNDERSTOQOD.
FAILURE TO HEED THIS WARNING MAY RESULT IN INJURY TO THE
SERVICE PROVIDER, OPERATOR OR PATIENT FROM ELECTRIC
SHOCK, MECHANICAL OR OTHER HAZARDS.
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1 SECTION 1 -INTRODUCTION

1.0 Overview
This DICOM Conformance Statement is divided into Sections as described bel ow:

Section 1, Introduction, which describes the overall structure, intent, and references for
this Conformance Statement

Section 2, Network Conformance Statement, which specifies the GEM S equipment
compliance to the DICOM requirements for the implementation of Networking features.

Section 3, Media Storage Conformance Statement, which specifies the GEM S equipment
compliance to the DICOM requirements for the implementation of Media Storage
featuresg

Section 4, Print SCU Conformance Statement, which specifies the GEM S equipment
compliance to the DICOM reguirements for the implementation of DICOM Print SCU.

doc ver 2.7 7
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1.1 Overall Conformance Statement Documentation Structure

The Documentation Structure of the GEMS Conformance Statements and their
relationship with the DICOM v3.0 Conformance Statements is shown in Illustration
below.

doc ver 2.7 8



GE Medical Systems SIGNA PROFILE CONFORMANCE STATEMENT
REV 2.7 sm 2303346
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doc ver 2.7 9



GE Medical Systems

SIGNA PROFILE CONFORMANCE STATEMENT

REV 2.7

doc ver 2.7

sm 2303346

This DICOM Conformance Statement documents the DICOM v3.0 Conformance
Statement and Technical Specification required to interoperate with the GEMS network
interface. Introductory information, which is applicable to all GEMS Conformance
Statements, is described in the document:

Introduction to the Integrated DICOM/Network v3.0 (ID/Net v3.0)
Conformance Statement
Direction: 2118780.

This Introduction familiarizes the reader with DICOM terminology and general concepts.
It should be read prior to reading the individual products GEM S Conformance
Statements.

The GEM S Conformance Statement, contained in this document, also specifiesthe Lower
Layer communications which it supports (e.g., TCP/IP). However, the Technical
Specifications are defined in the DICOM v3.0 Part 8 standard.

For moreinformation including Network Architecture and basic DICOM concepts, please
refer to the Introduction.

For the convenience of software developers, thereis "collector” Direction available. By
ordering the collector, the Introduction described above and all of the currently published
GEMS Product Conformance Statements will be received. The collector Direction is:

ID/Net v3.0 Conformance Statements
Direction: 2117016

For more information regarding DICOM v3.0, copies of the Standard may be obtained by
written request or phone by contacting:

NEMA Publication
1300 North 17th Street
Suite 1847

Rosslyn, VA 22209
USA

Phone: (703) 841-3200

10
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1.2 Intended Audience

The reader of this document is concerned with software design and/or system integration
issues. It isassumed that the reader of this document is familiar with the DICOM v3.0
Standards and with the terminology and concepts which are used in those Standards.

If readers are unfamiliar with DICOM v3.0 terminology they should first refer to the
document listed below, then read the DICOM v3.0 Standard itself, prior to reading this
DICOM Conformance Statement document.

Introduction to the Integrated DICOM/Network v3.0 (ID/Net v3.0)
Conformance Statement
Direction: 2118780

1.3 Scope and Field of Application

It isthe intent of this document, in conjunction with the Introduction to the Integrated
DICOM/Network v3.0 (ID/Net v3.0) Conformance Statement, Direction: 2118780, to
provide an unambiguous specification for GEMS implementations. This specification,
called a Conformance Statement, includes a DICOM v3.0 Conformance Statement and is
necessary to ensure proper processing and interpretation of GEMS medical data
exchanged using DICOM v3.0. The GEMS Conformance Statements are available to the
public.

The reader of this DICOM Conformance Statement should be aware that different GEMS
devices are capable of using different Information Object Definitions. For example, a
GEMS CT Scanner may send images using the CT Information Object, MR Information
Object, Secondary Capture Object, etc.

Includedin thisDICOM Conformance Statement are the Modul e Definitionswhich define
all data elements used by this GEMS implementation. If the user encounters unspecified
private data elements while parsing a GEM S Data Set, the user is well advised to ignore
those data elements (per the DICOM v3.0 standard). Unspecified private data element
information is subject to change without notice. If, however, the deviceisacting asa"full
fidelity storage device", it should retain and re-transmit all of the private data elements
which are sent by GEMS devices.

doc ver 2.7 11
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1.4 Important Remarks

doc ver 2.7

The use of these DICOM Conformance Statements, in conjunction with the DICOM v3.0
Standards, isintended to facilitate communication with GE imaging equipment. However,
by itself, it is not sufficient to ensure that inter-operation will be successful. Theuser
(or user's agent) needs to proceed with caution and address at |east four issues:

Integration - Theintegration of any device into an overall system of interconnected
devices goes beyond the scope of standards (DICOM v3.0), and of this introduction
and associated DICOM Conformance Statements when interoperability with non-GE
equipment is desired. The responsibility to analyze the applications requirements and
to design a solution that integrates GE imaging equipment with non—GE systems is
the user's responsibility and should not be underestimated. The user is strongly
advised to ensure that such an integration analysis is correctly performed.

Validation - Testing the complete range of possible interactions between any GE
device and non—GE devices, before the connection is declared operational, should not
be overlooked. Therefore, the user should ensure that any non—GE provider accepts
full responsibility for all validation required for their connection with GE devices.
Thisincludesthe accuracy of theimage data once it has crossed the interface between
the GE imaging equipment and the non—GE device and the stability of the image data
for the intended applications.

Such a validation is required before any clinical use (diagnosis and/or treatment) is
performed. It applies when images acquired on GE imaging equipment are
processed/displayed on anon-GE device, aswell aswhen images acquired on non-GE
equipment is processed/displayed on a GE console or workstation.

Future Evolution - GE understands that the DICOM Standard will evolve to meet the
user's growing requirements. GE is actively involved in the development of the
DICOM v3.0 Standard. DICOM v3.0 will incorporate new features and technologies
and GE may follow the evolution of the Standard. The GEMS protocol is based on
DICOM v3.0 as specified in each DICOM Conformance Statement. Evolution of the
Standard may require changes to devices which have implemented DICOM v3.0. In
addition, GE reserves the right to discontinue or make changes to the support of
communications features (on its products) reflected on by these DICOM
Conformance Statements. The user should ensure that any non—GE provider, which
connectswith GE devices, also plansfor the future evolution of the DICOM Standard.
Failure to do so will likely result in the loss of function and/or connectivity as the
DICOM Standard changes and GE Products are enhanced to support these changes.

To be informed of the evolution of the implementation described in this
document, the User is advised to regularly check the GE Internet Server,
accessible via anonymous ftp (GE Internet Server Address: ftp.med.ge.com,
192.88.230.11).

Interaction - It is the sole responsibility of the non—-GE provider to ensure that

communication with the interfaced equipment does not cause degradation of GE
imaging equipment performance and/or function.
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1.5 References

A list of references which is applicable to all GEM S Conformance Statementsis included
in the Introduction to the Integrated DICOM/Network v3.0 (ID/Net v3.0) Conformance
Statement, Direction: 2118780.

1.6 Definitions

A set of definitionswhich is applicable to all GEMS Conformance Statementsis included
in the Introduction to the Integrated DICOM/Network v3.0 (ID/Net v3.0) Conformance
Statement, Direction: 2118780.

1.7 Symbols and Abbreviations

A list of symbols and abbreviations which is applicable to all GEMS Conformance
Statementsisincluded in the Introduction to the Integrated DICOM/Network v3.0 (ID/Net
v3.0) Conformance Statement, Direction: 2118780.

doc ver 2.7 13
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2 SECTION 2 - NETWORK CONFORMANCE STATEMENT

2.0 INTRODUCTION

This Conformance Statement (CS) specifies the SIGNA CONTOUR compliance to
DICOM v3.0. It detailsthe DICOM Service Classes and roles which are supported by this
product init’s version 7.71.

The SIGNA CONTOUR product uses DICOM services to import images for possible
further analysis and/or processing. It also uses DICOM services to export images to other
DICOM-compliant machines.

Note the format of this section follows the format of the DICOM Standard Part 2

(conformance) Annex A hence the paragraph numbering scheme. Please refer to that part
of the standard while reading this section.

2.1 IMPLEMENTATION MODEL

All DICOM functionality on the SIGNA CONTOUR product is handled by the DICOM
Server Application Entity (AE). The DICOM Server AE is commanded to perform
DICOM services through the buttons and menu selections on the main user interface
panel. The DICOM Server AE is aso listening to a pre-defined port for incoming
connections.

doc ver 2.7 14
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2.1.1 Application Data Flow Diagram
DICOM Standard

ILLUSTRATION 2-0 Interface
IMPLEMENTATION MODEL DATA FLOW DIAGRAM

Image
Remotely
Stored

Remote system
requests image
storage

Image
Installation

> DICOM SERVER

AE
Choose Get
Option g ¢
Query
Retrieve P>
scp Request
Verify
Request
> ¢

There are three Real-World Activities that will cause the DICOM Server
Application Entity (DICOM Server AE) to initiate a DICOM association to a remote
DICOM Application Entity.

The Choose “Push” Option Real-World activity consists of an operator selecting
one or more study, series or image in the local database manager and choosing
either “Send examination”, “Send series” or “Send image” from the “Network” pull
down menu on the local database manager to send the image(s) to a selected
destination.

Real-World Activity, Query Remote, causes the DICOM Server AE to initiate an
association to the Remote DICOM AE and request the list of all studies. Once the
DICOM Server AE receives the list of studies, it will select the first study (as
determined through the local database manager list sort criterion) and request the
list of series for that study. After receiving the list of series the DICOM Server AE
will ask for the list of images for the first series in the list. The operator can then
select any study in the study list to retrieve the list of series and images.

Real-World Activity, Choose “Pull” Option, will be available once the Query
Remote activity is performed. The operator can now select one or more study
(series or image) and ask the DICOM Server AE to retrieve the selected image(s)
from the Remote DICOM AE by choosing either “Get Examination”, “Get Series”,
or “Get Images”.

doc ver 2.7 15
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Real-World Activity, Choose DICOM Ping, consists of an operator selecting
DICOM Ping from the “Network” pull down menu on the local database manager to
check the status of the selected remote DICOM AE.

There is no Real-World activity required for the DICOM Server AE to respond to
an incoming DICOM store, query or retrieve. The DICOM Server AE is always
prepared to respond to a DICOM Store, Query, or Retrieve by any remote DICOM
AE.

The DICOM Server AE will perform the Real-World activity Image Installation after
the remote AE sends an image to the SIGNA CONTOUR product.

Once a Query request is received, the DICOM Server AE will search the local
database for all entries that match the keys requested by the Remote DICOM AE
and send back the list of matches. The DICOM Server AE will also respond to an
incoming retrieval request from a Remote AE by sending the image(s) to the
Destination AE.

2.1.2 Functional Definition of AE’s

doc ver 2.7

DICOM Server Application Entity initiates the following operations:

Initiate an association to a Remote AE for the purpose of sending images to
the Remote AE. If the Remote AE accepts the presentation context applicable
to the image(s) being sent, the DICOM Server AE will send the image(s) to the
receiving Remote AE by invoking C-STORE-RQ operation for each image on
the same association.

Initiate an association with a Remote AE to query for images on the remote
host. A Study-Root Study-Level C-FIND-RQ request will be sent to the
Remote AE once an association has been established. After all responses are
received, DICOM Server AE will issue a Series-Level C-FIND-RQ request to
get the series for a study in the list. An Image-Level C-FIND-RQ will be issued
for the first series in the series list.

Send a C-MOVE-RQ request to a Remote AE for retrieve of images after
successful association establishment. The DICOM Server AE'’s Storage SCP
will receive the images over a separate association.

Initiate an association with a Remote AE to verify it's status with a C-ECHO-
RQ. The Remote AE will report it's status in a C-ECHO-RSP.

The DICOM Server AE waits for association requests from Remote AEs that wish
to perform the following operations:

Verification: If a C-ECHO-RQ message is received, the DICOM Server AE will
send back a C-ECHO-RSP message with a status of “success”.

Image Storage: If a C-STORE-RQ message is received, the DICOM Server
AE will receive the image and try to update the local database. If the image is
stored successfully on storage media and the database updated a status of
“success” will be returned in a C-STORE-RSP message.

Query: If a C-FIND-RQ message is received the DICOM Server AE will search
the database for the requested attributes and send back a C-FIND-RSP
message containing a match and a status of “pending”. After all matching
records have been sent, a status of “success’ will be returned in a C-FIND-
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RSP message. The Remote AE can terminate the query by sending a C-
CANCEL-FIND-RQ message.

Retrieve: If a C-MOVE-RQ message is received the DICOM Server AE will
lookup its list of configured Remote AEs for the Destination AE. If the
Destination AE is configured, the DICOM Server AE will open a new
association to the Destination AE and use C-STORE-RQ to send the image(s).
The DICOM Server AE will send a C-MOVE-RSP message with a status of
“pending” after every five images are sent. When all images are sent or if
DICOM Server AE receives a C-CANCEL-MOVE-RQ a final C-MOVE-RSP
will be sent back with an appropriate status.

2.1.3 Sequencing of Real-World Activities

Real-World Activity Query Remote must be performed before Choose Pull Option
can be performed.

2.2 AE SPECIFICATIONS

2.2.1 DICOM Server AE Specification

This Application Entity provides Standard Conformance to the following DICOM
v3.0 SOP Classes as an SCU:

SOP Class Name (SCU) SOP Class UID

Verification (Echo) 1.2.840.10008.1.1

CT Image Information Storage 1.2.840.10008.5.1.4.1.1.2

MR Image Information Storage 1.2.840.10008.5.1.4.1.1.4
Secondary Capture image storage 1.2.840.10008.5.1.4.1.1.7
Standalone Overlay storage 1.2.840.10008.5.1.4.1.1.8

Study Root Query/Retrieve - FIND 1.2.840.10008.5.1.4.1.2.2.1
Study Root Query/Retrieve - MOVE 1.2.840.10008.5.1.4.1.2.2.2

This Application Entity provides Standard Conformance to the following DICOM
v3.0 SOP classes as an SCP:

SOP Class Name (SCP) SOP Class UID

Verification (Echo) 1.2.840.10008.1.1

CT Information Storage 1.2.840.10008.5.1.4.1.1.2

MR Information Storage 1.2.840.10008.5.1.4.1.1.4
Secondary Capture image storage 1.2.840.10008.5.1.4.1.1.7
Standalone Overlay storage 1.2.840.10008.5.1.4.1.1.8

Study Root Query/Retrieve - FIND 1.2.840.10008.5.1.4.1.2.2.1
Study Root Query/Retrieve - MOVE 1.2.840.10008.5.1.4.1.2.2.2

doc ver 2.7 17
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2.2.1.1 Association Establishment Policy

2.2.1.1.1 General
The DICOM Application Context Name (ACN), which is always proposed, is:

Application Context Name | 1.2.840.10008.3.1.1.1

The Maximum Length PDU negotiation is included in all association establishment
requests. The maximum length PDU for association initiated by the DICOM Server
AE is:

Maximum Length PDU | 36 Kbytes

SOP class Extended Negotiation is not supported.

The maximum number of Presentation Context Iltems that is supported is 60.
Note that the same Abstract Syntax may be offered multiple times with different
Transfer Syntaxes.

The user information items sent by this product are:

Maximum PDU Length and,
Implementation UID

2.2.1.1.2 Number of Associations

The DICOM Server AE (SCU) will initiate only one DICOM association at a time to
perform an image store to a remote host or retrieve image(s) from a Remote AE.

The DICOM Server AE (SCP) can have a maximum of four DICOM associations open simultaneously to
receive and store image or respond to an echo.

2.2.1.1.3 Asynchronous Nature

Asynchronous mode is not supported. All operations will be performed
synchronously.

2.2.1.1.4 Implementation Identifying Information

The Implementation UID allows unique identification of a set of products that
share the same implementation.

The Implementation UID for this GEMS Implementation is:

| SIGNA CONTOUR Implementation UID | 1.2.840.113619.6.92

doc ver 2.7 18
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2.2.1.2 Association Initiation by Real-World Activity

This AE attempts to initiate a new association due to a “Push” operation initiated by
the user. A new association is also initiated when the user performs a “Query
Remote” operation or issues a retrieve operation by performing a “Get” operation
at Study/Series/Image level.

2.2.1.2.1 Push Image(s) to Remote AE

2.2.1.2.1.1 Associated Real-World Activity

The operator must first select a destination by choosing “Select Remote Host”
from the “Network” pull-down menu on the local database manager and then
choose a hostname.

The “Push” operation will cause the DICOM server AE to initiate an Association
when the operator selects one or more study, series, or images in the local
database manager and then chooses either “Send examination”, “Send series”, or
“Send image” from the “Network” pull-down menu on the local database manager.

Note: If multiple study, series, or images are chosen to be pushed, one association will be established for
each of the studies, series, or images. A single association for a single series will be used for the multiple
C-STORE operations necessary for the images in the series.

2.2.1.2.1.2 Proposed Presentation Contexts

The following table shows the proposed presentation contexts for the DICOM
Server AE after Real-World Activity “Push” Operation has been performed. The
following selection method is used when choosing from multiple accepted transfer
syntaxes:

1. Ifimage is stored locally in Implicit VR the order of preference is as follows:
i) Implicit VR Big Endian (GE private transfer syntax, see section 2.4.3)
i) Implicit VR Little Endian

2. Ifimage is stored locally in Explicit VR or in proprietary Advantage format the
order of preference is as follows:
i) Explicit VR Big Endian
i) Implicit Big Endian (GE private transfer syntax, see section 2.4.3)
iii) Implicit VR Little Endian
iv) Explicit VR Little Endian

Table 2.2.1.2.1.2-1 Proposed Presentation Contexts for DICOM Server AE and Real-World
activity Push Image(s)

Presentation Context Table - Proposal

Abstract Syntax Transfer Syntax Role Extended
Negotiation
Name uiD Name List UID List
CT Image Storage 1.2.840.10008.5.1.4.1.1.2 Implicit VR Little 1.2.840.10008.1.2 SCU None
Endian
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Implicit VR Big 1.2.840.113619.5.2
Endian (GE private)
CT Image Storage 1.2.840.10008.5.1.4.1.1.2 Explicit VR Little 1.2.840.10008.1.2.1 SCU None
Endian
Explicit VR Big 1.2.840.10008.1.2.2
Endian
MR Image Storage 1.2.840.10008.5.1.4.1.1.4 Implicit VR Little 1.2.840.10008.1.2 SCU None
Endian
Implicit VR Big 1.2.840.113619.5.2
Endian (GE private)
MR Image Storage 1.2.840.10008.5.1.4.1.1.4 Explicit VR Little 1.2.840.10008.1.2.1 SCU None
Endian
Explicit VR Big 1.2.840.10008.1.2.2
Endian
Secondary Capture 1.2.840.10008.5.1.4.1.1.7 Implicit VR Little 1.2.840.10008.1.2 SCU None
Endian
Implicit VR Big 1.2.840.113619.5.2
Endian (GE private)
Secondary Capture 1.2.840.10008.5.1.4.1.1.7 Explicit VR Little 1.2.840.10008.1.2.1 SCU None
Endian
Explicit VR Big 1.2.840.10008.1.2.2
Endian
Stand-alone 1.2.840.10008.5.1.4.1.1.8 Implicit VR Little 1.2.840.10008.1.2 SCU None
Overlay Endian
Implicit VR Big 1.2.840.113619.5.2
Endian (GE private)
Stand-alone 1.2.840.10008.5.1.4.1.1.8 Explicit VR Little 1.2.840.10008.1.2.1 SCU None
Overlay Endian
Explicit VR Big 1.2.840.10008.1.2.2
Endian
Study Root 1.2.840.10008.5.1.4.1.2.2.1 Implicit VR Little 1.2.840.10008.1.2 SCU None
Query/Retrieve Endian
FIND
Study Root 1.2.840.10008.5.1.4.1.2.2.2 Implicit VR Little 1.2.840.10008.1.2 SCU None
Query/Retrieve Endian
MOVE

Note: Other Presentation contexts with private SOP class names may be offered when
establishing an association. These are private SOP classes which may be ignored.

See section 2.4.2.

2.2.1.2.1.2.1 SOP Specific Conformance Statement for Image Storage SOP
Classes

This implementation can perform multiple C-STORE operations over a single
association. A single association for a single series will be used for the multiple
C-STORE operations necessary for the images in the series

Upon receiving a C-STORE confirmation containing a Successful status, this
implementation will perform the next C-STORE operation. The association will be
maintained if possible.

Upon receiving a C-STORE confirmation containing a Refused status, this
implementation will terminate the association.

Upon receiving a C-STORE confirmation containing any status that is not Success
or Refused, this implementation will consider the current request to be a failure but
will continue to attempt to send the remaining images in the request on the same
association.
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Each C-STORE operation supports an “Association Timer”. This timer starts when
the association request is sent and stops when the association is established or
rejected. The time-out is configurable in dcs.cfg as bi_assoc_tio and defaults to 30
seconds.

Each C-STORE operation also supports an “Operation Inactivity Timer”. This
time-out starts once the first C-STORE request has been issued (on association)
or received and is reset each time a C-STORE response has been received or
when subsequent C-STORES are sent. This time-out is configurable in dcs.cfg as
bi_store_tio and defaults to 90 seconds.

Each C-STORE operation also supports a “Session Timer”. This timer starts when
the association is established and stops when the association is ended. This
time-out is configurable in dcs.cfg as bi_session_tio and defaults to 60 minutes.

If any of the three timers mentioned above expires, the connection is closed and
the operation in progress is considered failed.

When DICOM Server AE initiates an association to issue a C-STORE, one of the
following two operations will be performed:

If the image is stored locally on the SIGNA CONTOUR in DICOM format (“Dic”
appears in the “Fmt” column at the exam level of the local database manager), the
image will be transmitted by the DICOM Server AE with the same elements as was
originally received or created locally (for the standard elements only).

If the image is stored locally on the SIGNA CONTOUR in a non-DICOM
Advantage format (“Adv appears in the “Fmt” field at the exam level of the local
database manager), the image will be translated and then transmitted by the
DICOM Server AE to the identical profiles specified by the CT Advantage
Conformance Statement for DICOM v3.0 (Direction 2118781) and the MR Signa
Advantage Conformance Statement for DICOM v3.0 (Direction 2118782).

2.2.1.2.2 Query Remote AE

2.2.1.2.2.1 Associated Real-World Activity

doc ver 2.7

The operator must first select a destination by choosing “Selected remote host:”
from “Network” pull-down menu on the local database manager and then choose a
hostname.

Provided that the operator had set “Custom search?” to “Off” when setting the
Remote host parameters, the “Query” operation will cause the DICOM Server AE
to initiate an association (with zero length Patient name, Patient id, Study date,
Accession number, and Study id) to the selected Remote AE when the “Receive”
entry is selected from the “Network” pull-down menu.

Otherwise, if the operator had set “Custom search?” to “On” when setting the
Remote host parameters, the “Query” operation will cause a Customize search
parameters menu to appear. The operator can enter values for Patient name,
Patient id, Study date, Accession number, and Study id. Not entering a value
means match on any value for that field. Patient name will match on any patient
name that contains what the operator entered. Patient id, Study id, and Accession
number will match on what the operator enters. For Study date, the operator
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selects a range type from the “Exam date” pull down menu, where the choices are
All, Before, Between, or Exactly. Once a range type is selected, the correct
number of fields appear and the operator enters dates into those fields.

Once the desired parameters are entered the operator chooses “OK” and that will
cause the DICOM Server AE to initiate an association to the selected Remote AE.

Once a list of Study/Series/Image is retrieved, the operator can invoke the “Pull”
operation by choosing “Get Exam” or “Get Series” or “Get Image” from the
“Network” pull-down menu, or the operator can cause a new association with
different parameters to the same Remote AE by choosing “Change search
parameters” from the “Search” pull-down menu on the remote database manager.

2.2.1.2.2.2 Proposed Presentation Contexts

When the Real-World activity “Query” or “Pull” is initiated all presentation contexts
shown in table 2.2.1.2.1.2-1 are proposed during association establishment, but
only the Query/Retrieve-FIND related contexts are applicable to this activity.

2.2.1.2.2.2.1 SOP Specific Conformance Statement for C-FIND SCU

After the Query operation is initiated, the DICOM Server AE will perform a study-
root C-FIND-RQ request at each of the three levels (Study, Series, and Image) in
succession.

The Initial Study-Level request will ask for all studies in the Remote database that
match the user specified Patient name, Patient id, Study date, Accession number,
and Study id. Zero length data in any of those fields means match on any value.
Zero length data is the default value if the user does not specify a value. The user
specified Patient name will come surrounded by single asterisks (asterisk is a wild
card that matched any number of characters). The Study date is a range of dates
where a date is exactly 8 characters long and the format of the range is:

“’is any date,

“yyyymmdd-* is any date on or before that year/month/day,

“yyyymmdd-yyyymmdd” is any date on or between those dates,

“yyyymmdd” is only on that date.

The C-FIND SCU will not perform any extended negotiation and so will only
perform hierarchical query.

Each C-FIND SCU operation supports an “Association Timer”, “Operation
Inactivity Timer” and “Session Timer” with time out values of 900 seconds, 900
seconds and 60 minutes respectively. These values are configurable in dcs.cfg.

If a “Cancel” or “Refused” status is returned from the Remote AE the association is
closed and the operation terminated.

The DICOM Server AE will parse each matching C-FIND-RSP reply and ignore the
entries that do not contain a valid DICOM data stream. No VR validation is
performed which means that syntax errors will be ignored.

Tables 2.2.1.2.2.2.1-1 - 2.2.1.2.2.2.1-3 shows the various fields that are requested
at the Study, Series, and Image levels of the C-FIND request.

Table 2.2.1.2.2.2.1-1: Requested Study Level Keys
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Description

Type

Tag

Value

Study date

0008,0020

Zero length for any Study date,
or “yyyymmdd-yyyymmdd”
matches inclusive range of
‘from-to’ Study dates. ‘From’ or
‘To’ date can be zero length
meaning that side of the range
is any date.

Study time

0008,0030

Zero length

Accession number

0008,0050

Zero length for any Accession
number, or Accession number
matches this value

Patient’s name

0010,0010

Zero length for any Patient
name, or Patient’s name
matches this value

Study id

0020,0010

Zero length for any Study id, or
Study id matches this value

Study Instance UID

0020,000D

Zero length for Study level
guery. Study Instance UID of
study for which matches are
requested at a lower level

Study description

0008,1030

Zero length

Private Creator Identification

0009,0010

GEMS_IDEN_01

Suite Id

0]
=)
=)

0009,1002

Zero Length

Table 2.2.1.2.2.2.1-2: Requested Series Level Keys

Description Type Tag Value

Modality R 0008,0060 Zero length

Series number R 0020,0011 Zero length

Series Instance UID U 0020,000E Zero length for Series
level query. Series
instance UID of series
for which matches are
requested at a low
level

Series description ®) 0008,103E Zero length

Manufacturer ®) 0008,0070 Zero length

Images in series ©) 0020,1002 Zero length

Table 2.2.1.2.2.2.1-3: Requested Image Level Keys

Description Type Tag Value

Image number R 0020,0013 Zero length

Image Instance UID U 0008,0018 Zero length

Image type ®) 0008,0008 Zero length

Rows ®) 0028,0010 Zero length

Columns ®) 0028,0011 Zero length

Image position 0 0020,0032 Zero length

Image orientation ®) 0020,0037 Zero length

Slice thickness ®) 0018,0050 Zero length

Slice spacing 0 0018,0088 Zero length

Gantry tilt ©) 0018,1120 Zero length
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Description Type Tag Value
Convolution kernel 0] 0018,1210 Zero length
Reconstruction diameter ®) 0018,1100 Zero length

Data collection diameter ®) 0018,0090 Zero length

Flip angle ®) 0018,1314 Zero length

Echo number 0 0018,0086 Zero length

Echo time ®) 0018,0081 Zero length
Inversion time 0 0018,0082 Zero length
Repetition time ®) 0018,0080 Zero length
Private Creator ldentification P 0019,0010 GEMS ACQU 01
Dfov Rect P 0019,101E Zero Length
Midscan Time P 0019,1024 Zero Length
Azimuth P 0019,1026 Zero Length
Number of Echo P 0019,107E Zero Length
Private Creator Identification P 0021,0010 GEMS RELA 01
Scout Anref P 0021,104A Zero Length
Private Creator Identification P 0027,0010 GEMS _IMAG_01
Location RAS P 0027,1040 Zero Length
Location P 0027,1041 Zero Length
Center R Coordinate P 0027,1042 Zero Length
Center A Coordinate P 0027,1043 Zero Length
Table Start Location P 0027,1050 Zero Length
Table End Location P 0027,1051 Zero Length
RAS Letter for Side of Image P 0027,1052 Zero Length
RAS Letter for Anterior/Posterior P 0027,1053 Zero Length
RAS Letter for Scout Start Location P 0027,1054 Zero Length
RAS Letter for Scout End Location P 0027,1055 Zero Length
Image Dimension X P 0027,1060 Zero Length
Image Dimension Y P 0027,1061 Zero Length

Note: In the above tables the type field has the following meaning:

R - Required
U - Unique
O - Optional
P - Private

2.2.1.2.3 Get Image(s) from Remote AE

2.2.1.2.3.1 Associated Real-World Activity

The operator must first select a destination by choosing “Selected remote host:”

from “Network” pull-down menu on the local database manager and then choose a
hostname. The operator then has to perform the Real-World activity “Query” to get
a list of Study/Series/Image. Once the list of Study/Series/Image is retrieved, the
operator can invoke the “Get” operation by choosing “Get Exam” or “Get Series” or

“Get Image” from the “Network” pull-down menu.

2.2.1.2.3.2 Proposed Presentation Contexts
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When the Real-World activity “Get” is initiated all presentation contexts shown in
table 2.2.1.2.1.2-1 are proposed during association establishment, but only the
Query/Retrieve-MOVE related contexts are applicable to this activity.

2.2.1.2.3.2.1 SOP Specific Conformance Statement for C-MOVE SCU

When the operator starts a Get operation at any level (Study, Series, Image) the
DICOM Server AE will initiate a C-MOVE-RQ request to the Remote AE with the
DICOM Server AE as the Destination AE. The Storage SCP will handle the
incoming images as described in section 2.2.1.3.1.

Each C-MOVE SCU operation supports an “Association Timer”, “Operation
Inactivity Timer” and “Session Timer” with time out values of 900 seconds, 900
seconds and 60 minutes respectively. These time-outs are configurable in dcs.cfg
as bi_assoc _tio, bi_move_tio and bi_session_tio respectively.

The DICOM Server AE will send a C-CANCEL-MOVE-RQ to the Remote AE if the
operator “Pauses” or “Clears” the job from the local database manager Network
queue.

2.2.1.2.4 DICOM Ping to Remote AE

2.2.1.2.4.1 Associated Real-World Activity

The operator must first select a destination by choosing “Selected remote host:”
from “Network” pull-down menu on the local database manager and then choose a
hostname. The operator then has to perform the Real-World activity “Choose
DICOM PING” to send a C-ECHO request to get the status of the Remote AE.

If the C-ECHO response is received with a success, the DICOM Server will post a pop-up
to the operator indicating that the
remote deviceisalive.

2.2.1.2.4.2 Presentation Context Table

Table 2.2.1.3.2.2-1: Acceptable Presentation Contexts for DICOM Server AE
and Real-World Activity DICOM Ping

Presentation Context Table

Abstract Syntax Transfer Syntax Role Extended
Negotiation
Name Name List UID List
Verification 1.2.840.10008.1.1 Implicit VR Little 1.2.840.10008.1.2 SCP None
Endian
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2.2.1.2.4.2.1 SOP Specific Conformance Statement to Verification SOP Class

The DICOM Server AE provides standard conformance to the DICOM Verification
Service Class.

Each ECHO operation supports an “ Association Timer”, ” Operation Inactivity Timer”
and “Session Timer” with atime out values of 300 seconds, 90 seconds and 60 minutes
respectively.

Upon receiving a C-ECHO-RSP, containing a successful status, a message will be posted
to the operator indicating success.

2.2.1.3 Association Acceptance Policy

The DICOM Server AE places no limitations on who may connect to it.

When the DICOM Server AE accepts an association for image storage, it will
receive any images transmitted on that association and store the images on disk.

It will also respond to queries from Remote AEs by sending matching entries. Any
Remote AE can request and receive a list of images on the local database. The
Remote AE must be configured in the local database manager’s list of Remote AE
for it to be able to retrieve images from DICOM Server AE.

Any remote AE can open an association to the DICOM Server AE for the purpose
of verification.

2.2.1.3.1 Receive Image(s)

This AE is indefinitely listening for associations. No operator action is required to
receive an image.

2.2.1.3.1.1 Associated Real-World Activity

The Real-World Activity associated with the Receive Image(s) operation is the
storage of the image on the disk drive of the SIGNA CONTOUR .

2.2.1.3.1.2 Presentation Context Table

Table 2.2.1.3.1.2-1: Acceptable Presentation Contexts for DICOM Server AE and Real-World
Activity
Receive Image(s)

Presentation Context Table

Abstract Syntax Transfer Syntax Role Extended
Negotiation
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Name UiD Name List UID List

Verification 1.2.840.10008.1.1 Implicit \(R Little 1.2.840.10008.1.2 SCP None
CT Image Storage 1.2.840.10008.5.1.4.1.1.2 Impliléi?c\j};nuttle 1.2.840.10008.1.2 SCP None
CT Image Storage 1.2.840.10008.5.1.4.1.1.2 GE Imi?ig;?CR Big 1.2.840.113619.5.2 SCP None
CT Image Storage 1.2.840.10008.5.1.4.1.1.2 Expliliirtm\j}aRnLittle 1.2.840.10008.1.2.1 SCP None
CT Image Storage 1.2.840.10008.5.1.4.1.1.2 Expl:irildsg Big 1.2.840.10008.1.2.2 SCP None
MR Image Storage 1.2.840.10008.5.1.4.1.1.4 Impliléi?c\j};nuttle 1.2.840.10008.1.2 SCP None
MR Image Storage 1.2.840.10008.5.1.4.1.1.4 GE Imi?ig;?CR Big 1.2.840.113619.5.2 SCP None
MR Image Storage 1.2.840.10008.5.1.4.1.1.4 Expliliirtm\j}aRnLittle 1.2.840.10008.1.2.1 SCP None
MR Image Storage 1.2.840.10008.5.1.4.1.1.4 Expl:irildsg Big 1.2.840.10008.1.2.2 SCP None
Secondary Capture 1.2.840.10008.5.1.4.1.1.7 Implilii?c\j};nuttle 1.2.840.10008.1.2 SCP None
Secondary Capture 1.2.840.10008.5.1.4.1.1.7 ImpIiEc?td{?Q Big 1.2.840.113619.5.2 SCP None

Endian(GE Private)
Secondary Capture 1.2.840.10008.5.1.4.1.1.7 Explicit \(R Little 1.2.840.10008.1.2.1 SCP None
Secondary Capture 1.2.840.10008.5.1.4.1.1.7 Expl:irildspe Big 1.2.840.10008.1.2.2 SCP None
Standalone Overlay 1.2.840.10008.5.1.4.1.1.8 Impliléi?c\j};nuttle 1.2.840.10008.1.2 SCP None
Standalone Overlay 1.2.840.10008.5.1.4.1.1.8 ImpIiEc?td{?Q Big 1.2.840.113619.5.2 SCP None
Endian(GE Private)
Standalone Overlay 1.2.840.10008.5.1.4.1.1.8 Explicit \{R Little 1.2.840.10008.1.2.1 SCP None
Standalone Overlay 1.2.840.10008.5.1.4.1.1.8 Expl:iril:sg Big 1.2.840.10008.1.2.2 SCP None
Endian

Note: The SCP does not have a default acceptance policy if more that one
acceptable transfer syntaxes are proposed by the SCU. It is the responsibility of
the SCU to make a selection from more than one transfer syntanxes accepted. If
multiple transfer syntaxes are proposed in the same presentation context, the SCP
will accept the first one.

2.2.1.3.1.2.1 SOP Specific Conformance to Storage SOP Classes

The DICOM Server AE conforms to the SOP’s of the Storage Service Class at
level 1 (base). Type 3 elements will be discarded unless explicitly stated otherwise
(reference Appendix A IOD Definitions). Private elements will be discarded from
the image when receiving images containing non-GE private data elements.

Each C-STORE SCP operation supports an “Association Timer”, “Operation
Inactivity Timer” and “Session Timer” with time out values of 900 seconds, 900
seconds and 60 minutes respectively.

Image Reception

If the DICOM Server AE returns one of the following status codes, then the C-
STORE operation was unsuccessful and no image will be installed:

0110 (Processing Failure) Indicates that an internal system call has failed
while processing an image.
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A711 (Out of Resources) Indicates that probably there was not enough disk
space to store the image. The user should attempt recovery by removing
some images from the SIGNA CONTOUR system.

A712 (Out of Resources) Indicates that there was not enough resource (such
as memory) to store the image.

A800 (SOP Class not supported)

In the event of a successful C-STORE operation, the image has successfully been
written to disk. The image will then be accessed in the same manner as any other
image by the applications on the SIGNA CONTOUR system.

Images may be deleted when instructed to do so by the user. Thus the duration of
the storage of the image is determined by the users of the SIGNA CONTOUR
system.

Image Installation

If the image installation is unsuccessful, a message will appear in the Message
Log informing the user of the failure and the image will be removed.

If the image installation process finds that an element is not encoded according to
the DICOM standard, it will fail to install the image and the file will be removed.

Image Installation of GE Created MR or CT Images

Images that were originally created on recent GE MR and CT scanners will be
converted from their native Advantage Proprietary Format to DICOM format for
transmission. If the images are stored as full fidelity representations and are
subsequently returned to recent GE scanners, then the images will be transformed
back to Advantage Proprietary Format.

There is an assumption made by such GE scanners:

The private element (0009,1001) is used as the full fidelity flag. If this flag
contains the string: “GE_GENESIS_FF” when received by a scan