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1 CONFORMANCE STATEMENT OVERVIEW

E-CUBE?7 Ultrasound system implement s DICOM services to download work

lists from an information system,

save acquired US Images and Structured Reports to a network storage device or media, print to a networked

hardcopy device and inform the information

system about the work actually done.

Table 1 provides available network services.

Table 1 : NETWORK SERVICES

SOP Classes User of Service(SCU) Provider of Service (SCP)
Transfer
Ultrasound Image Storage Yes (see Note 1) No
Ultrasound Image Storage (Retired) Yes (see Note 1) No
Ultrasound Multiframe Image Storage Yes (see Note 1) No
Ultrasound Multiframe Image Storage (Retired) Yes (see Note 1) No
Secondary Capture Image Storage Yes (see Note 1) No
Storage Commitment Push Model Yes (see Note 1) No
Comprehensive SR Yes (see Note 2) No
Workflow Management
Modality Worklist Yes (see Note 1) No
Modality Performed Procedure Step Yes (see Note 1) No
Print Management
Basic Grayscale Print Management Yes (see Note 1) No
Basic Color Print Management Yes (see Note 1) No
Verification
Verification Yes No

NOTE 1 : Requires licensable option rDICOM 3.0 Connectivity R

NOTE 2 : Requires licensable option rDICOM SR (OB and Adult Echo)R

Table 2 provides an overview of the Media Storage Application Profiles.

Table 2 : MEDIA SERVICES

Media Stor age Application Profile Write Files (FSC or FSU) Read Files (FSR)
STDUS ID-SFCDR Yes / Yes Yes
STDUS-ID-SFDVD Yes / Yes Yes
STDUS SGSF&MFCDR Yes / Yes Yes
STDUS SGSF&MFDVD Yes / Yes Yes
STD-GEN-USB Yes / No Yes
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3 INTRODUCTION

3.1 AUDIENCE
This document is intended for understanding how the System will integrate into healthcare facilities. This
includes both those responsible for overall imaging network policy and architecture, as well as integrators who

need to have a detailed understanding of the DICOM features of the product.

3.2 REMARKS

The scope of this DICOM Conformance Statement is to facilitate integration between the ECUBE7 System and
other DICOM products. The Conformance Statement should be read and understood in conjunction with the
DICOM Standard. DICOM by itself does not guarantee interoperability. =~ The Conformance Statement does,
however, facilitate a first-level comparison for interoperability between different applications supporting

compatible DICOM functionality.

This Conformance Statement is not supposed to replace validation with other DICOM equipment to ensure

proper exchange of intended informa tion. In fact, the user should be aware of the  following important issues:

- The comparison of different Conformance Statements is just the first step towards assessing interconnectivity
and interoperability between the product and other DICOM conformant equipment.
- Test procedures should be defined and executed to validate the required level of interoperability with specific

compatible DICOM equipment, as established by the healthcare facility.

3.3 TERMS AND DEFINITIONS
Informal definitions are provide d for the following terms used in this Conformance Statement. The DICOM

Standard is the authoritative source for formal definitions of these terms.

Abstract Syntax  the information agreed to be exchanged between applications, generally equivalent to a
Service/Object Pair (SOP) Class. Examples: Verification SOP Class, Modality Worklist Information Model Find
SOP Class, Computed Radiography Image Storage SOP Class.

Application Entity (AE) f an end point of a DICOM information exchange, including the DICOM network or
media interface software; i. e., the software that sends or receives DICOM information objects or messages. A

single device may have multiple Application Entities.

Application Entity Title  f the externally known name of an Application Entity, used to identify a DICOM

application to other DICOM applications on the network.

Application Context f the specification of the type of communication used between Application Entities.

Association f a network communication channel set up between Application Entities.
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Attribute  a unit of information in an object definition; a data element identified by a tag. The inf ormation

may be a complex data structure (Sequence), itself composed of lower level data elements.

Information Object Definition (IOD) f the specified set of Attributes that comprise a type of data object;
does not represent a specific instance of the da ta object, but rather a class of similar data objects that have
the same properties. The Attributes may be specified as Mandatory (Type 1), Required but possibly unknown
(Type 2), or Optional (Type 3), and there may be conditions associated with the use of an Attribute (Types 1C
and 2C). Examples: MR Image IOD, CT Image 10D, Print Job 10D.

Joint Photographic Experts Group (JPEG) Ra set of standardized image compression techniques, available for

use by DICOM applications.

Media Application Profile  f the specification of DICOM information objects and encoding exchanged on

removable media (e.g., CDs)

Module f a set of Attributes within an Information Object Definition that are logically related to each other.

Example: Patient Module includes Patient Name, Patient ID, Patient Birth Date, and Patient Sex.

Negotiation f first phase of Association establishment that allows Application Entities to agree on the types of

data to be exchanged and how that data will be encoded.

Presentation Context f the set of DICOM network services used over an Association, as negotiated between

Application Entities; includes Abstract Syntaxes and Transfer Syntaxes.

Protocol Data Unit (PDU) f a packet (piece) of a DICOM message sent across the network. Devices m ust

specify the maximum size packet they can receive for DICOM messages.

Security Profile f a set of mechanisms, such as encryption, user authentication, or digital  signatures, used by

an Application Entity to ensure confidentiality, integrity, and/or ava ilability of exchanged DICOM data

Service Class Provider (SCP) f role of an Application Entity that provides a DICOM network service; typically, a
server that performs operations requested by another Application Entity (Service Class User). Examples: Picture
Archiving and Communication System (image storage SCP, and image query/retrieve SCP), Radiology

Information System (modality worklist SCP).
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Service Class User (SCU) f role of an Application Entity that uses a DICOM network service; typically, a client.
Examples: imaging modality (image storage SCU, and modality worklist SCU), imaging workstation (image
query/retrieve SCU).

Service/Object Pair (SOP) Class [ the specification of the network or media transfer (service) of a particular
type of data (object); the fundamental unit of DICOM interoperability specification. Examples: Ultrasound Image

Storage Service, Basic Grayscale Print Management.

Service/Object Pair (SOP ) Instance f an information object; a specific occurrence of information exchanged in
a SOP Class.

Tag f a 32-bit identifier for a data element, represented as a pair of four digit hexadecimal numbers, the
rgroupR and the el emen tiRadd, thd tagtishfar a prigate (nuiapufacturen mspecific) data

element.

Transfer Syntax f the encoding used for exchange of DICOM information objects and messages. Examples:

JPEG compressed (images), little Endean explicit value representation.

Unique Id entifier UID) fa gl obally unique rdotted decimalR string tl
objects; an 1ISO-8824 Object Identifier.

Value Representation (VR) f the format type of an individual DICOM data element, such as text, an integer, a
personSs name, or a code. DI COM information objects ca
the type of each data element (Explicit VR), or without explicit identification (Implicit VR); with Implicit VR, the

receiving application must use a DICOM data dictionary to look up the format of each data element.

3.4 ABBREVIATIONS

AE Application Entity

AET Application Entity Title

CD-R Compact Disk Recordable

DICOM Digital Imaging and Communications in Medicine
FSC File-Set Creator

FSU File-Set Updater

FSR File-Set Reader

HIS Hospital Information System

IOD Information Object Definition

ISO International Organization for Standards
JPEG Joint Photographic Experts Group

MF Multi Frame
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MPPS
MTU
MWL
PDU
RIS
RLE
SC
SCP
SCU
SF
SOP
SR
TCP/IP
uib
us
VR

Modality Performed Procedure Step
Maximum Transmission Unit (IP)
Modality Worklist

Protocol Data Unit

Radiology Information System

Run Length Encoding

Secondary Capture

Service Class Provider

Service Class User

Single Frame

Service Object Pair

Structured Reporting

Transmission Control Protocol/Internet Protocol
Unique Identifier

Ultrasound

Value Representation

3.5 REFERENCES

NEMA PS3

Digital Imaging and Commu nication in Medicine (DICOM) Standard, available at

http://medical.nema.org/
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4.1 IMPLEMENTATION MODEL

4.1.1 Application Data Flow

Send
Images & SR,
Commit

Update
Worklist

Acquire
Images

Verify
Connectivity

Figure 1 : APPLICATION DATA FLOW DIAGRAM

4 NETWORKING

Storage
Application
Entity

Workflow
Application
Entity

Hardcopy
Application
Entity

Receives MPPS

Verification
Application
Entity

DICOM Standard Interface
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- The Storage Application Entity sends images and Structured Reports and requests Commitments to a
remote AE. It is associated with the local real -wor | d acti vity $RRand dConmii g gsSe& d
Images & SRR i s performed upon user request fific imagesaselécteds t u dy
(but, SR transfer is performed by End Examonly). When acti vat ed b yArchive Optidhfawoet t i n
send option ), each marked set of images and associated Presentation States can be immediately stored to a
preferred destination whenever a Patient/Study is closed by the user. If the remote AE is configured as an
archive device the Storage AE will request Storage Commitment . If a commitment response is obtained

successfully, the information will be displayed the DICOM Spooler dial og.

- The Workflow Application Entity receives Worklist information from and sends MPPS information to a
remote AE. It is associated with the localreal ~-wor | d acti vities rUpdate Worklist
the rUpdate Wor brld sattity is pecfarhed rtleeaWorkflow Application Entity queries a
remote AE for worklist items and provides the set of worklist ite  ms matching the query request. RUp dat e
WorklistR is performed as a result of an alpaspecificdime r equ
interval s. When t he r Awalddctvig is periarged s fRe Wookitow Applicatian IEntity
creates and updates MPPS instances managed by a remote AE. Acquisition of images will result in
automated creation of an MPPS Instance. Completion of the MPPS is performed as the result of an

operator action.

- The Hardcopy Application Entity prints images on a remote AE (Printer). It is associated with the local
reakwor 1l d activity rFilm | mag e sjBbwithinfhe prim queneacgntisiig oneore at e s

more virtual film sheets composed from images selected by the user.

- The Verification Application Entity verifies connectivity with the local and a remote AE. It is associated
with the local activity rVerifyR When the rVerifyR local real-world activity is performed, the Verification
Application Entity requests a response for connectivity on the remote AE  and receives the response by the
remote AE.

4.1.2 Functional Definition of AE &

4.1.2.1 Functional Definition of The Storage Application Entity

The Storage AE performs rSend Images & SRand Commit Rto a remote AE by rPrintR rSend toRand rEnd ExanmR
function s.

- Print : stores an acquired image in the local AE or sends it to a remote AE and receives Commitment , if the
option is configured.

- Send to : stores selected images to a remote AE or media.

- End Exam : stores all acquired images in the local AE or send them to a remote AE.
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4.1.2.2 Functional Definition of  The Workflow Application Entity
The Workflow AE performs rUpdate Worklist and Acquire ImagesRto a remote AE by rWorklist or Query R
and FPrint, End Exam and Delete All Rfunctions.

Worklist or Query : receives worklist information as a result from a remote AE .
Print : notifies a remote AE of N-CREATEIN PROGRESS MPPS status.

End Exam : notifies a remote AE of N -SET COMPLETE MPPS status.

Delete All : notifies a remote AE of N -SET DISCONTINUED- MPPS status.

4.1.2.3 Functional Definition of  The Hardcopy Application Entity
The Hardcopy AE performs rFilm ImagesRto a remote AE by rPrintRfunction only.

- Print : prints images to a remote AE when the queue which is configured as the format is full.

4.1.2.4 Functional Definition of  The Verification Application Entity
The Verification AE performs rVerify ConnectivityRto a remote AE by rVerifyR function on each Connectivity
configure Ul .

- Verify : verifies the connection between the local AE and a remote AE.
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4.1.3 Sequencing of Real -World Activities

Storage || Hardcopy || Workflow || Verification Department Printer Image
Scheduler Server

1. Verify Connectivity JJ]

Lt

L

2. Query Worklist
B 3. Receive Worklist ]
4. Select Worklist Iltem
Acquire|Images
< | 5. Create MPPS(Acquire the first image) |J]
r L

6. Store & Commit Images & SR

A 4

7. Receive Responses of Commitment

r] 8. Print Acquired Images J]
| |
End Exam :[Delete All
9. Discontinue MPPS I
End Exam :[Save All
10. Finalize MPPS
11. Store All Images & SR ‘D
T

Figure 2 : SEQUENCING CONSTRAINTS

Under normal scheduled workflow conditions , the sequencing constraints illustrated in Figure 2 apply :
1. Verify Connectivity between AEs

Query Worklist

Receive Worklist as a result of conditions

Select one Item of Worklist

Acquire the first Image and Create MPPS (IN PROGRESS)

Acquire, Store and Commit Images & SR

Receive responses of Commitment, if requested

Print Acquired Images when the format queue is full

Discontinue MPPS(DISCONTINUED) by Delete All for End Exam

10. Finalize MPPS(COMPLETE) by Save Afior End Exam

11. Store All Images & SR by Save All for End Exam, if Archive Option is configured

© ©® N o g~ N
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4.2 AE SPECIFICATIONS
4.2.1 Storage Application Entity Specification
4.2.1.1 SOPClass

The Storage AE provides Standard Conformance in the following SOP Classes.

Table 3 : SOP CLASSES FOR AE STORAGE

SOP Class Name SOP Class UID SCuU SCP
Ultrasound Image Storage 1.2.840.10008.51.4.1.1.6.1 Yes No
Ultrasound Image Storage (Retired) 1.2.840.10008.51.4.1.1.6 Yes No
Ultrasound Multiframe Storage 1.2.840.10008.5.1.41.1.3.1 Yes No
Ultrasound Multiframe Storage (Retired) 1.2.840.10008.5.1.41.1.3 Yes No
Secondary Capture Image Storage 1.2.840.100085.1.4.1.1.7 Yes No
Comprehensive SR 1.2.840.100085.1.4.1.1.88.33 Yes No
Storage Commitment Push Model 1.2.840.10008.1.20.1 Yes No

4.2.1.2 Association Establishment Policy
4.21.2.1 General
The DICOM standard application context name for DICOM 3.0 is always proposed :

Table 4 : DICOM APPLICATION CONTEXT FOR AE STORAGE
Application Context Name 1.2.840.10008.3.1.1.1

4.2.1.2.2 Number of Associations
The Storage AE initiates one Association at a time for each destination to which a transfer request is being
processed in the active job queue list. Only one job will be active at a time, the other remains pending until

the active job is completed or failed.

Table 5 : NUMBER OF ASSOCIATIONS INITIATED FOR AE STORAGE

Maximum number of simultaneous Associations 1

The Storage AE accepts Associations to receive N -EVENTREPORT notifications for the Storage Commitment
Push Model SOP Class.

Table 6 : NUMBER OF ASSOCIATIONS ACCEPTED FOR AE STORAGE

Maximum number of simultaneous Associations 1

4.2.1.2.3 Asynchronous Nature

The Storage AE does not support asynchronous communication.
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4.2.1.2.4 Implementation Identifying Information

The implementation information for this Application Entity is:

Table 7 : DICOM IMPLEMENTATION CLASSAND VERSIONFOR AE STORAGE
Implementation Class UID 1.2.410.114480 ModelNumber .VersionNumber

Implementation Version Name E-CUBE ModelNumber _VersionNumber

4.2.1.3 Association Initiation Policy

4.2.1.3.1 Activity RSend Images and Structured Reports

4.2.1.3.1.1 Description and Sequencing of Activities

A user can select images and request them to be sent to multiple destinations.  Each request is forwarded to
the job queue and processed individually . When the rArchive Option Ris configured as a Storage server, all
acquired images and SR will be forwarded to the network job queue by implementing rEnd ExanmR Additionally ,
when an image is acquired or captured with rAuto Archiving Patient Data R option active, it is sent to the

destinations automatically.

The Storage AE attempts to initiate a new Association in order to issue C -STORE request. If the job contains

multiple images , multiple C -STORE requests will be issued over the same Association.

If the Remote AE is configured as an archive device , the Storage AE will, after all images have been sent,
transmit a single Storage Commitment request (N -ACTION) over the same Associati on. Upon receiving the N -
ACTION response, the Storage AE will delay releasing the Association for a  defined time. If no N -EVENT
REPORT is received within this time period , the Association will be immediately released (i.e. notification of
Storage Commitment success or failure will be received over a separate association). However, the Storage AE

is capable of receiving an N -EVENTFREPORT request at any time while an association provided a Presentation
Context for the Storage Commitment Push Model has been successfully negotiated (i.e. the N -ACTION is sent
at the end of one association and the N -EVENTREPORT is receivedwhile an association initiated for a
subsequent send job , or while an association initiated by the Remote AE for the specific purpose of sending
the N-EVENTREPORT).
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Storage Image
AE Server

1. Open Association

2. C-STORE (Images & SR)

3. N-ACTION (Storage Commitment Request for Images & SR)

4. N-EVENT-REPORT (Storage Commitment Response)

5. Close Association

T T

Figure 3 : SEQUENCING OF ACTIVITYR SEND IMAGES AND STRUCTURED REPORTS

A possible sequence of interactions between the Storage AE and an Image Server is illustrated in Figure 3 :

1. The Storage AE opens an association with the Image Server .

2. Acquired images and SR are transmitted to the Image Server using a C -STORE request and the Image
Server replies with a C -STORE response (status success).

3. An N-ACTION request is transmitted to the Image Server to obtain storage commitment of previously
transmitted images and SR. The Image Server replies with a n N-ACTION response indicating the
request has been received and is being processed.

4. The Image Server immediately transmits an N -EVENFREPORT request notifying the Storage AE of the
status of the Stora ge Commitment Request (sent in step 3 using the N -ACTION message). The Storage
AE replies with an N-EVENTREPORT response confirming receipt. The Image Server could send this
message at any time, or omit it entirely in favor of transmitting the N -EVENTREPRORT over a separate
dedicated associatio n.

5. The Storage AE closes the association with the Image Server.
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4.2.1.3.1.2 Proposed Presentation Contexts

The Storage AE is capable of proposing the Presentation Contexts shown in the following table :

Table 8 : PROPOSED PRESENTATION CONTEXTS FOR ACTIVITY SEND IMAGES AND STRUCTURED

REPORTS
Presentation Context Table
Abstract Syntax Transfer Syntax Ext.
Name uiD Name List UID List Role | Neg.
1.2.840.10008.| Implicit VR Little Endian 1.2.840.10008.1.2
Ultrasound 5.1.4.1.1.6.1 | Explicit VR Little Endian 1.2.840.10008.1.2.1
Image or RLE Lossless 1.2.840.10008.1.2.5
- SCU | None
Storage 1.2.840.10008.| JPEG BaselingProcessl)- Lossy | 1.2.840.10008.1.2.4.50
or (Retired) 514116 JPEG Lossless, NorHierarchical
1.2.840.10008.1.2.4.57
(Process 14)
Implicit VR Little Endian 1.2.840.10008.1.2
1.2.840.10008. . ) X
Ultrasound Explicit VR Little Endian 1.2.840.10008.1.2.1
5.1.4.1.131
Multi -frame RLE Lossless 1.2.840.10008.1.2.5
or - SCU | None
Image Storage JPEG BaselingProcessl)- Lossy | 1.2.840.10008.1.2.4.50
) 1.2.840.10008.
or (Retired) JPEG Lossless, NorHierarchical
5.1.4.1.1.3 1.2.840.10008.1.2.4.57
(Process 14)
Implicit VR Little Endian 1.2.840.10008.1.2
Explicit VR Little Endian 1.2.840.10008.1.2.1
Secondary
1.2.840.10008.| RLE Lossless 1.2.840.10008.1.2.5
Capture Image - SCU | None
st 514117 JPEG BaselingProcessl)- Lossy | 1.2.840.10008.1.2.4.50
orage
JPEG LosslessNon-Hierarchical
1.2.840.10008.1.2.4.57
(Process 14)
Comprehensive | 1.2.840.10008.| Implicit VR Little Endian 1.2.840.10008.1.2 sculn
one
SR 5.1.4.1.1.88.33| Explicit VR Little Endian 1.2.840.10008.1.2.1
Storage o i i
g. 1.2 840.10008 | IMPlicit VR Little Endian 1.2.840.10008.1.2
Commitment 1201 SCU | None
Push Model e Explicit VR Little Endian 1.2.840.10008.1.2.1

Presentation Contexts for US, USMF, SC Image Storage provide the Monochrome conversion which has 3

options (Off, Monoch rome or Color, Monoch rome Only). If the option is set as

Monochrome is available in 2D mode only.

rMonochrome or Color R the

A Presentation Context for the Storage Commitment Push Model will only be proposed if the Remote AE is

configured as an archive device .
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4.2.1.3.1.3 SOP Specific Conformance for Image Storage and Structured Report ing SOP Classes
All Image Storage and Structured Reporting SOP Classes supported by the Storage AE exhibit the same

behavior, except where stated, and are described together in this  section.

The behavior of Storage AE when encountering status codes in a C -STOREresponse is summarized in the Table

below :
Table 9 : STORAGE GCSTORE RESPONSE STATUS HANDLING BEHAVIOR
Service
Further Meaning Error Code Behavior
Status
Success Success 0000 The SCP has successfully stored the SOP Instance. If all SOP
Instances in a send job have status success then the job is
marked as complete d.
* * Any other The Association is aborted using A -ABORT and the send job
status code |is marked as failed. The status code is logged and the job
failure is reported to the user via the job control application.

The behavior of Storage AE during communication failure is summarized in the Table below:

Table 10 : STORAGE COMMUNICATION FAILURE BEHAVIOR

Exception Behavior

Timeout The Association is aborted using A -ABORT and the
send job is marked as failed. The reason is logged and
the job failure is reported to the user via the job

control application.

Association aborted by the SCP or network layers The job is marked as failed. The reason is logged and

the job failure is reported to the user via the job

control application.

A failed job can be restarted by user interaction. The system can be configured to autom atically resend failed
jobs if a transient status code is received. The delay between resending failed jobs and the number of retries

is also configurable.

The more information, Storage 10Ds, is included in  Section 8, ANNEX A - STORAGE IODS.
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4.2.1.3.1.4 SOP Specific Conformance for Storage Commitment SOP Class

4.2.1.3.1.4.1 Storage Commitment Operations (N -ACTION)

The Storage AE will request storage commitment for Image Storage and Structured Reporting SOP Class if the
Remote AE is configured as an archive device and a presentation context for the Storage Commitment Push

Model has been accepted.

Table 11 : STORAGE COMMITMENT N-ACTION RESPONSE STATUS HANDLING BEHAVIOR

Service Further _
Status Meaning Error Code Behavior
Success | Success 0000 The request for storage comment is considered successfully sent. A
timer is started which will expire if no N -EVENFREPORT for the
Transaction UID is received within a configurable timeout period.
* * Any other | The Association is aborted using A -ABORT and the request for storag e
status comment is marked as failed. The status meaning is logged and reported
code. to the user.

The behavior of Storage AE during communication failure is summarized in the Table below:

Table 12 : STORAGE COMMITMENT COMMUNICATION FAILURE BEHAVIOR

Exception Behavior

Timeout The Association is aborted using A -ABORT and the
send job is marked as failed. The reason is logged
and the job failure is reported to the user via the job

control application.

Association aborted by the SCP or network layers The send job is marked as failed. The reason is
logged and the job failure is reported to the user via

the job control application.

4.2.1.3.1.4.2 Storage Commitment  Notifications (N-EVENT-REPORT

The Storage AE is capable of receiving an N -EVENTFREPORT notification if it has successfully negotiated a
Presentation Context for the Storage Commitment Push Model.  Upon receipt of a n N-EVENFREPORT the
timer associated wit h the Transaction UID will be canceled. The behavior of Storage AE when receiving Event
Types within the N -EVENTFREPORT is summarized in the Table below.
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Table 13 : STORAGE CMMITMENT N -EVENT-REPORT BEHAVIR

Event Type Name ID Behavior

Storage Commitment Request Successful 1 | The storage commitment request has been completed

successfully,

Storage Commitment Request Complete f | 2 | The storage commitment request was failed.

Failures Exist

The reasons for returning specific status codes in a N -EVENFREPORT response are summarized in the Table

below.

Table 14 : STORAGE COMMITMENT N-EVENT-REPORT RESPONSE STATUS REASONS
Service Status | Further Meaning | Error Code Reasons
Success Success 0000 The storage commitment result has been successfully received.

4.2.1.4 Association Acceptance Policy
4.2.1.4.1 Activity RReceive Storage Commitment Response
4.2.1.4.1.1 Description and Sequencing of Activities

The Storage AE will accept associations to receive responses from a Storage Commitment Request.

Storage Image
AE Server

: |

1. Open Association

2. N-EVENT-REPORT (Storage Commitment Response)

3. Close Association

Figure 4 : SEQUENCING OF ACTIVITY- RECEIVE STORAGE COMMITMENT RESPONSE

A possible sequence of interactions between the Storage AE and an Image  Server is illustrated in the Figure

above:

1. The lmage Server opens a new association with the Storage AE.

2. The Image Server sends an N-EVENFREPORT request notifying the Storage AE of the status of a
previous Storage Commitment Request. The Storage AE replies with a n N-EVENTREPORT response
confirming receipt.

3. The Image Server closes the association with the Storage AE.
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4.2.1.4.1.2 Accepted Presentation Contexts

The Storage AE will accept Presentation Contexts as shown in the Table below.

Table 15 : ACCEPTABLE PRESENTATION CONTEXTS FOR ACTIVITY RECEIVE STORAGE COMMITMENT
RESPONSE

Presentation Context Table

Abstract Syntax Transfer Syntax

Name uID Name List UID List Ext.
Role | Neg.

Storage
9 Implicit VR Little Endian | 1.2.840.10008.1.2
Commitment Push |1.2.840.10008.1.20.1 L ) ) SCU | None
Model Explicit VR Little Endian |1.2.840.10008.1.2.1
ode

The Storage AE will prefer to select the Explicit VR Little Endian Transfer Syntax if multiple transfer syntaxes are
offered. The Storage AE will only accept the SCU role (which must be proposed via SCP/SCU Role Selection

Negotiation) within a Presentatio n Context for the Storage Commitment Push Model SOP Class.

4.2.1.4.1.3 SOP Specific Conformance for Storage Commitment SOP Class

4.2.1.4.1.3.1 Storage Commitment Notifications (N  -EVENT-REPORT)

Upon receipt of a N -EVENTREPORT the timer associated with the Transaction UID will be canceled.

The behavior of Storage AE when receiving Event Types within the N -EVENFREPORT is summarized in Table13.

The reasons for returning specific status codes ina n N-EVENFREPORT response are summarized in Table 14.

-24- /1LPINION

MEDICAL SYSTEMS



DICOM Conformance Statement (E-CUBE7)
4.2.2 Workflow Application Entity Specification
4.2.2.1 SOP Classes
The Workflow AE provides Standard Conformance to the following SOP Classes :
Table 16 : SOP CLASSES FOR AE WORKFLOW
SOP Class Name SOP Class UID SCuU SCP
Modality Worklist Information Model f FIND 1.2.840.10008.5.1.4.31 Yes No
Modality Performed Procedure Step 1.2.840.10008.3.1.2.3.3 Yes No

4.2.2.2 Association Policies
4.2.2.2.1 General
The DICOM standard application context name for DICOM 3.0 is always proposed :

Table 17 : DICOM APPLICATION CONTEXT FOR AE WORKFLOW

Application Context Name 1.2.840.10008.3.1.1.1

4.2.2.2.2 Number of Associations

The Workflow AE initiates one Association at a time for a Worklist request.

Table 18 : NUMBER OF ASSOCIATIONS INITIATED FOR AE WORKFLOW

Maximum number of simultaneous Associations 1

4.2.2.2.3 Asynchronous Nature

The Workflow AE does not support asynchronous communication

Table 19 : ASYNCHRONOUS NATURE AS A SCU FOR AE STORAGE

Maximum number of outstanding asynchronous

transactions

4.2.2.2.4 Implementation ldentifying Information

The implementation information for this Application Entity is :

Table 20 : DICOM IMPLEMENTATION CLASS AND VERSION FOR AE WORKFLOW

Implementation Class UID 1.2.410.114480 ModelNumber. VersionNumber

Implementation Version Name E- CUBEModelNumber _VersionNumber
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4.2.2.3 Association Initiation Policy

4.2.2.3.1 Activity RWorklist Update

4.2.2.3.1.1 Description and Sequencing of Activit  ies

The request for a Worklist Update is initiated by user interaction, i.e. implementing the actions rWorklist
UpdateRor rPatient Worklist Query R The result data of Worklist will display a dialog for search criteria which is

configurable by a Service Engineer and located at rSystem Preset > Connectivity > Worklist R

Upon initiation of the request, the Workflow AE will build an identifier for the C -FIND request, will initiate an
Association to send the request and will wait for Worklist responses. After retrieval of all responses, the
Workflow AE will access the local database to add or update patient data. To protect the system from overflow,

the Workflow AE will limit the number of processed worklist responses to a maximum defined number .
During receiving the worklist response items are counted and the query processing is canceled by issuinga C -
FIND-CANCEL if the configurable limit of items is reached. The results will be displayed in a separate list, which
will be cleared with the next worklist update.

The Workflow AE will initiate an Associat ion in order to issue a C -FIND request according to the Modality

Worklist Information Model.

Storage Department
AE Scheduler

: |

1. Open Association

2. C-FIND Request (Worklist Query)

3. C-FIND Request (Worklist Item) i Status = Pending, (Loop)

4. C-FIND Response i Status = Success

5. Close Association

A 4

| 6. Select Worklist Item

Figure 5 : SEQUENCING OF ACTIVITYRWORKLIST UPDATE

A possible sequence of interactions between the Workflow AE and Departmental Scheduler is illustrated in the

Figure above :

1. The Worklist AE opens an association with the Departmental Scheduler
2. The Worklist AE sends a C-FIND request to the Departmental Scheduler containing the Worklist Query

attributes.
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3. The Departmental Scheduler returns a C -FIND response containing the requested attributes

matching Worklist item

repeatedly until matching Worklist items e xist or the maximum number of

Worklist responses exceeds.

4. The Departmental Scheduler returns another C -FIND response with status Success indicating that no

further matching Worklist Items exist.

The Worklist AE closes the association with the Departmental

Scheduler.

6. The user selects a Worklist item from the Worklist and prepares to acquire new images

4.2.2.3.1.2 Proposed Presentation Contexts

The Workflow AE will propose Presentation Contexts as shown in the following table :

Table 21 : PROPOSED PRESENTATION CONTEXTS FOR ACTIVITY WORKLIST UPDATE

Presentation Context Table

Abstract Syntax Transfer Syntax
Name uID Name List UID List Ext.
Role | Neg.
Modality =~ Worklist Implicit VR Little Endian |1.2.840.10008.1.2
Information Model |1.2.840.10008.5.1.4.31 SCU |None
f FIND Explicit VR Little Endian |1.2.840.10008.1.2.1

4.2.2.3.1.3 SOP Specific Conformance for Modality Worklist

The behavior of the Workflow AE when encountering status codes in a Modality Worklist

summarized in the Table below .

Table 22 : MODALITY WORKLIST C-FIND RESPONSE STATUS HANDLING BEHAVIOR

Service Further Error .
Status Meaning Code Behavior
Success | Matching is | 0000 The SCP has completed the matches. Worklist items are
complete available for display or further processing.
Refused | Out of | A700 The Association is aborted using A -ABORT and the worklist
Resources query is marked as failed. The status meaning is logged and
reported to the user if an interactive query. Any additional error
information in the Response will be logged.
Failed Identifier does | A900 The Association is aborted using A -ABORT and the worklist
not match query is marked as failed. The status meaning is logged and
SOP Class reported to the user if an interactive query. Any additional error
information in the Response will be logged.
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Failed Unable to |CO00 f |The Association is aborted using A-ABORT and the worklist

Process CFFF | query is marked as failed. The status meaning is logged and
reported to the user if an interactive query. Any additional error
information in the Response will be logged.

Cancel | Matching FEOO If the query was cancelled due to too may worklist items then
terminated the SCP has completed the matches. Worklist items are available
due to Cancel for display or further processing. Otherwise, the Association is
request aborted using A -ABORT and the worklist query is marked as

failed. The status meaning is logged and reported to the user if
an interactive query.

Pending | Matches are | FFOO The worklist item contained in the Identifier is collected for later
continuing display or further processing.

Pending |Matches are |FFO1l The worklist item contained in the Identifier is collected for later
continuing f display or further processing. The status meaning is logged only
Warning that once for each C -FIND operation.
one or more
Optional Keys
were not
supported

* * Any The Association is aborted using A -ABORT and the worklist is

other marked as failed. The status meaning is logged and reported to
status | the user if an interactive query. Any additional error information
code in the Response will be logged.
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The behavior of the Workflow AE during communication failure is summarized in the  table below.

Table 23 : MODALITY WORKLIST COMMUNICATION FAILURE BEHAVIOR

Exception Behavior

Timeout The Association is aborted using A -ABORT and the worklist query
marked as failed. The reason is logged and reported to the user if an

interactive query.

Association aborted by the | The worklist query is marked as failed. The reason is logged and

SCP or network layers reported to the user if an interactive query.

The Table provides a description of the Worklist Request Identifier and specifies the attributes that are copied

into images. Unexpected attributes returned in a C -FIND response are ignored.

Requested return attributes not supported by the SCP are set to have no value. Non -matching responses

returned by the SCP due to unsupported optional matching keys are ignored.

The more information, Worklist Request Identifier , is included in Section 9, ANNEX B - WORKLIST REQUEST
IDENTIFIER

4.2.2.3.2 Activity RAcquire Images

4.2.2.3.2.1 Description and Sequencing of Activit ies

After Patient registration using Worklist, as acquiring the first image, an A ssociation to the configured MPPS
SCP System is established immediately and the related MPPS SOP Instance will be create d (fIN-PROGRESR
state).

A manual update can be performed with the MPPS user interface where is possible to set the final state of
rCOMPLETRor rDISCONTINUEDR

The Workflow AE will support cr eat i oumschedfiled casesR by allowing MPPS instances to be
communicated for locally registered Patients and only supports a 1 -1 relationship between Scheduled and

Performed Procedure Steps.

The Workflow AE will initiate an Association to issue an :

- N-CREATE requestaccording to the CREATE Modality Performed Procedure Step SOP Instance operation or
an

- N-SETrequest to update the contents and state of the MPPS according to the SET Modality Performed

Procedure Step Information operation .
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Workflow Department
AE Scheduler

Acqui]{: the flst image

1. Open Association

2. N-CREATE (MPPS) i IN PROGRESS

3. Close Association

4. Acquire images

End|Bxam
5. Open Association

6. N-SET(MPPS) i COMPLETE or DISCONTINUED

A 4

7. Close Association

h 4

Figure 6 : SEQUENCING OF ACTIVITYRACQUIRE IMAGES

A possible sequence of interactions between the Workflow AE and a Departmental Scheduler is illustrated in
Figure 6 :

1. The Workflow AE opens an association with the Departmental Scheduler upon acquiring the first
image.

2. The Workflow AE sends an N-CREATE request to the Departmental Scheduler to crea te an MPPS
instance with status of rIN PROGRESRand create all necessary attributes. The Departmental Scheduler
acknowledges the MPPS creation with an N -CREATE response (status success).

The Workflow AE closes the association with the Departmental Scheduler.

All images are acquired and stored in the local storage.

The Workflow AE opens an association with the Departmental Scheduler upon implementing  rEnd
ExarrRto set the final state.

6. The Workflow AE sends an N-SET request to the Departmental Scheduler to update an MPPS instance
with status of rCOMPLETRto save all images or rDISCONTINUEDRto delete all images and set all
necessary attributes. The Departmental Scheduler acknowledges the MPPS update with an N -SET
response (status success).

7. The Workflow AE closes the association with the Departmental Scheduler.
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4.2.2.3.2.2 Proposed Presentation Contexts

The Workflow AE will propose Presentation Contexts as shown in the following ta  ble.

Table 24 : PROPOSED PRESENTATION CONTEXTS FOR REAWORLD ACTIVITY ACQUIRE IMAGES

Presentation Context Table

Abstract Syntax

Transfer Syntax

Name uID Name List UID List Ext.
Role | Neg.
Modality Performed Implicit VR Little Endian | 1.2.840.10008.1.2
1.2.840.10008.3.1.2.3.3 o ] ) SCU | None
Procedure Step Explicit VR Little Endian | 1.2.840.10008.1.2.1

4.2.2.3.2.3 SOP Specific Conformance for MPPS
The behavior of the Workflow AE when encountering status codes in an MPPS N -CREATE or NSETresponse is

summarized in Table below.

Table 25 : MPPS N-CREATE / N-SET RESPONSE STATUS HANDLING BEHAVIOR

Service ) Error )
Status Further Meaning Code Behavior
Success | Success 0000 The SCP has completed the operation successfully.
Failure Processing Failure f 0110 The Association is aborted using A -ABORT and the MPPS
Performed Procedure Step is marked as failed. The status meaning is logged and
Object may no longer be reported to the user. Additional information in the
updated Response will be logged.
Warning | Attribute Value Out of |[0116H The MPPS operation is considered successful but the
Range status meaning is logged. Additional information in the
Response identifying the attributes out of range will be
logged .
* * Any other | The Association is aborted using A -ABORT ard the MPPS
status is marked as failed. The status meaning is logged and
code. reported to the user.
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The behavior of the Workflow AE during communication failure is summarized in the Table below :

Table 26 : MPPS COMMUNICATION FAILURE BEHAVOR

Exception Behavior

Timeout The Association is aborted using A -ABORT and MPPS marked as failed.

The reason is logged and reported to the user.

Association aborted by the SCP | The MPPS is marked as failed. The reason is logged and reported to the

or network layers user.

The more information, MPPS Request Identifier, is included in Section 10, ANNEX C - MODALITY PERFORMED
PROCEDURE STEREQUESTDENTIFIER

4.2.2.4 Association Acceptance Policy

The Workflow Application Entity does not accept Associations.
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4.2.3 Hardcopy Application Entity Specification

4.2.3.1 SOP Classes

Table 27 : SOP CLASSES FOR AE HARDCOPY

SOP Class Name SOP Class UID SCuU SCP
Basic Grayscale Print Management Meta 1.2.840.10008.5.1.1.9 Yes No
Basic Color Print Management Meta 1.2.840.10008.5.1.1.18 Yes No

4.2.3.2 Association Policies
4.2.3.2.1 General
The DICOM standard application context name for DICOM 3.0 is always proposed:

Table 28 : DICOM APPLICATION CONTEXT FOR AE HARDCOPY

Application Context Name 1.2.840.10008.3.1.1.1

4.2.3.2.2 Number of Associations

The Hardcopy AE initiates one Association at a time for each configured hardcopy device.

Table 29 : NUMBER OF ASSOCIATIONS INITIATED FOR AE HARDCOPY

Maximum number of simultaneous Associations 1

4.2.3.2.3 Asynchronous Nature

The Hardcopy AE does not support asynchronous communication.

4.2.3.2.4 Implementation ldentifying Information

The implementation information for this Application Entity is

Table 30 : DICOM IMPLEMENTATION CLASS AND VERSION FOR AE HARDCOPY

Implementation Class UID 1.2.410.114480ModelNumber. VersionNumber

Implementation Version Name E-CUBE ModelNumber _VersionNumber
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4.2.3.3 Association Initiation Policy

4.2.3.3.1 Activity RFilm Images

4.2.3.3.1.1 Description and Sequencing of Activities

A user composes images onto film sheets and requests them to be sent to a specific hardcopy device. The
user can select the film format and number of copies. Each print job is forwarded to the job queue and

processed individually.

Hardcopy Printer
AE

) |

. Open Association

IR

2. N-CREATE (Film Session)

A 4

3. N-CREATE(Film Box)

4. N-SET(Image Box)

5. N-ACTION(Film Box)

6. Print film sheets

7. N-DELETE(Film Box)

8. N-DELETE(Film Session)

A 4

9. Close Association

A 4

Figure 7 : SEQUENCING OF ACTIVITYRFILM IMAGES

A typical sequence of DIMSE messages sent over an association between Hardcopy AE and a Printer is
illustrated in Figure 7 :

1. Hardcopy AE opens an association with the Printer.

2. N-CREATE on the Film Session SOP Class creates a Film Session

N-CREATE o the Film Box SOP Class creates a Film Box linked to the Film Session. A single Image Box
will be created as the result of this operation.

N-SET on the Image Box SOP Class transfers the contents of the film sheet to the printer.

N-ACTION on the Film Box SOP Class instructs the printer to print the Film Box.

The printer print s a requested number of film sheets.

N-DELETE on the Film Box SOP Class deletes the completed Film Box SOP Instance hierarchy.
N-DELETE on the Film Session SOP Class deletes the completaed Film Session SOP Instance hierarchy.

© ©®© N o g &

Hardcopy AE closes the association with the Printer.
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Status of the print -job is reported through the job control interface (DICOM Spooler). Only one job will be
active at a time for each separate hardcopy device. If any Response from the remote Application contains a
status other than S uccess or Warning, the Association is aborted and the related Job is switched to a failed

state. It can be restarted any time by user interaction or, if configured, by automated retry.

4.2.3.3.1.2. Proposed Presentation Contexts

The Hardcopy AE is capable of proposing the Presentation Contexts shown in the Table below.

Table 31 : PROPOSED PRESENTATION CONTEXTS FOR ACTIVITY FILM IMAGES

Presentation Context Table

Abstract Syntax Transfer Syntax
Name uID Name List UID List Ext.
Role | Neg.
Basic Grayscale| Implicit VR Little Endian |1.2.840.10008.1.2
Print Management | 1.2.840.10008.5.1.1.9 | Explicit VR Little Endian |1.2.840.10008.1.2.1 | SCU |None
Meta Explicit VR Big Endian 1.2.840.10008.1.2.2
) ) Implicit VR Little Endian |1.2.840.10008.1.2
Basic Color Print o ) )
1.2.840.10008.5.1.1.18| Explicit VR Little Endian |1.2.840.10008.1.2.1 | SCU | None
Management Meta o ] )
Explicit VR Big Endian | 1.2.840.10008.1.2.2

4.2.3.3.1.3 Common SOP Specific Conformance for all Print SOP Classes
The general behavior of Hardcopy AE during communication failure is summarized in the Table below.

This behavior is common for all SOP Classes supported by Hardcopy AE.

Table 32 : HARDCOPY COMMUNICATION FAILURE BEHAVIOR

Exception Behavior

Timeout The Association is aborted using A -ABORT and the
print-job is marked as failed. The reason is logged and
the job failure is reported to the user via the job

control application.

Association aborted by the SCP or network layers The print-job is marked as failed. The reason is logged

and the job failure is reported to the user via the job

control application.

4.2.3.3.1.4 SOP Specific Conformance for the Printer SOP Class
Hardcopy AE does not support N-GET and N-REPORT.
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4.2.3.3.1.5 SOP Specific Conformance for the Film Session SOP Class
Hardcopy AE support the following DIMSE operations for the Film Session SOP Class :

- N-CREATE
- N-DELETE

Details of the supported attributes and status handling

4.2.3.3.1.5.1 Film Session SOP Class Operations (N -CREATE)
The attributes supplied in an N -CREATE Request are listed in the Table below :

Table 33 : FILM SESSION SOP CLASS NCREATE REQUEST ATTRIBUTES

behavior are described in the followin g subsections.

. Presence
Attribute Name Tag VR Value Source
of Value

Number of

_ (2000,0010) |IS |1to 100 ALWAYS User
Copies
Print Priority (2000,0020) |CS |HIGH, MED or LOW ALWAYS User
Medium Type (2000,0030) |CS |CLEAR FILMPAPERor BLUE FILM ALWAYS User
Film Destination |(2000,0040) |CS |MAGAZINE or PROCESSOR ALWAYS User
Film Session .
Label (2000,0050) |LO |User configurable ALWAYS User

abe

The behavior of Hardcopy AE when encountering status codes in a N -CREATE response is summarized in the

Table below :

Table 34 : FILM SESSION SOP CLASS NCREATE RESPONSE STATUS HANDLING BEHAVIOR

Service Further )
Status Meaning Error Code Behavior
Success | Success 0000 The SCP has completed the operation successfully.
Warning | Attribute Value |0116H The N-CREATEoperation is considered successful but the status
Out of Range meaning is logged. Additional information in the Response
identifying the attributes out of range will be logged
Warning Attribute  List | 0107H The N-CREATE operation is considered successful but the status
Error meaning is logged. Additional information in the Response
identifying the attributes will be logged
* * Any other | The Association is aborted using A -ABORT and the print-job is

status code.

marked as failed. The status meaning is logged.
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4.2.3.3.1.5.2 Film Session SOP Class Operations (N -DELETE)
The behavior of Hardcopy AE when encountering status codes in a n N-DELETE response is summarized in the

Table below:

Table 35 : PRINTER SOP CLASS NDELETE RESPONSE STATUS HANDLING BEHAVIOR

Service Further
) Error Code Behavior
Status Meaning
Success Success 0000 The SCP has completed the operation successfully.
* * Any other | The Association is aborted using A -ABORT and the print-job is
status code marked as failed. The status meaning is logged.

4.2.3.3.1.6 SOP Specific Conformance for the Film Box SOP Class

Hardcopy AE supports the following DIMSE operations for the Film Box SOP Class
- N-CREATE

- N-ACTION

Details of the supported attributes and status handling behavior are described in the following subsections.

4.2.3.3.1.6.1 Film Box SOP Class Operations (N -CREATE)
The attributes supplied in an N -CREATE Request are listed in the Table below :

Table 36 : FILM BOX SOP CLASS N-CREATE REQUEST ATTRIBUTES

. Presence
Attribute Name Tag VR Value Source
of Value
Image Display
(2010,0010)| CS | STANDARD N,M (N : row and M : column) ALWAYS | User
Format
Referenced Film
. (2010,0500)| SQ ALWAYS | Auto
Session Sequence
>Referenced SOP
(0008,1150)| UI |1.2.840.10008.5.1.1.1 ALWAYS | Auto
Class UID
>Referenced  SOP ) )
(0008,1155)| Ul | From created Film Session SOP Instanceby SCP ALWAYS | Auto
Instance UID
Film Orientation (2010,0040)| CS | PORTRAIT or LANDSCAPE ALWAYS | User
. . 8INX10IN, 10INX12IN, 10INX14IN, 11INX14IN, 14INX14IN,
Film Size ID (2010,0050)| Cs ALWAYS | User
14INX17IN, 24CMX24CM or 24CMX30CM
Magnification Type |(2010,0060)| CS | REPLICATE, BILINEAR, CUBIC or NONE ALWAYS | User
Border Density (2010,0100)| CS | BLACK or WHITE ALWAYS User
Max Density (2010,0130) | US | Userconfigurable ALWAYS User
Min Density (2010,0120) | US | Userconfigurable ALWAYS User
Configuration ]
. (2010,0150)| ST | Userconfigurable ALWAYS | User
Information
Smoothing Type (2010,0080) | CS | Userconfigurable ALWAYS User
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Empty Image (2010,0110)

. CS | BLACK or WHITE ALWAYS | User
Density
Trim (2010,0140) | CS | YES or NO ALWAYS | User

The behavior of Hardcopy AE when encountering status codes in an N-CREATEesponse is summarized in the

Table below

Table 37 : FILM BOX SOP CLASS N-CREATE RESPONSE STATUS HANDLING BEHAVIOR

Service ) )
Status Further Meaning Error Code Behavior

Success | Success 0000 The SCP has completed the operation

successfully.

Warning Requested Min Density or Max |B605H The N-CREATE operation is considered
Density out si de successful but the status meaning is logged.
operating range

* * Any  other | The Association is aborted using A -ABORT and

status code. [the print-job is marked as failed. The status
meaning is logged.

4.2.3.3.1.6.2 Film Box SOP Class Operations (N -ACTION)
An N-ACTION Request is issued to instruct the Print SCP to print the contents of the Film Box. The behavior of

Hardcopy AE when encountering status codes in an N -ACTION response is summarized in the Table below.

Table 38 : FILM BOX SOP CLASS N-ACTION RESPONSE STATUS HANDLING BEHAVIOR

Service Further )
) Error Code Behavior
Status Meaning
Success Success 0000 The SCP has completed the operation successfully. The film has
been accepted for printing.
* * Any other | The Association is aborted using A -ABORT and the print-job is
status code. marked as failed. The status meaning is logged.

4.2.3.3.1.7 SOP Specific Conformance for the Image Box SOP Class
Hardcopy AE supports the following DIMSE operations for the Image Box SOP Cla ss:
- N-SET

Details of the support attributes and status handling behavior are described in the following subsections.

4.2.3.3.1.7.1 Image Box SOP Class Operations (N -SET)
The attributes supplied in an N -SET Reques are listed in the Table below :
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