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1. DICOM Conformance Statement Overview

This document is the DICOM Conformance Statement for MR systems later referred to as the MR System.
This document holds for the following:
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The system creates the DICOM MR Image, CT Image, Enhanced MR Image, MR Spectroscopy and Raw Data objects. (Please refer
to Chapter 8 for more details.) These objects can be sent and received. It depends on the capabilities of the remote system, which of
these objects are supported in the transactions. The capabilities of the remote systems are locally stored on the MR System in
configuration files per DICOM node. In case the remote system does not support Enhanced MR Images, the MR System will send the
object as standard (‘classic’) MR Images.

The MR System is a modality that generates MR Images. It supports the following DICOM functionality:
DICOM Verification service (for both SCU and SCP).

Storage of DICOM objects on a remote DICOM system.

Commitment of stored DICOM objects on a remote DICOM system (Push Model).
Querying for data on a remote DICOM system.

Retrieval of DICOM objects from a remote DICOM system.

Basic Worklist Management (BWLM).

Implementation of Modality Performed Procedure Step (MPPS).

Storage and Retrieval of DICOM objects per removable media.

Printing of hardcopies on a remote DICOM printer.

Query for data by a remote DICOM system.

=8 =4 =8 -8 -8 88 _8_9_9

The MR system includes the Real World Value Macro information in the MR Image and Enhanced MR Image objects.

The information in the RWYV attributes is consistent with the information in the Rescaling attributes, but might be differently scaled.
Images of type APTW contain pixels that have no Real World Value as expressed through the Real World Value First Value Mapped
and Real World Value Last Value Mapped.

As a result a measurement that uses the Rescaling attributes might give a different value compared to the same measurement using
the RWYV attributes as not all Pixels might contribute to the measurement based on the real world values.
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Figure 1. MR System in a DICOM network overview

Table 1: Network Services

SOP Class

Name

Verification SOP Class

Basic Grayscale Print Management Meta SOP Class
>Basic Film Session SOP Class

>Printer SOP Class

>Basic Film Box SOP Class

>Basic Grayscale Image Box SOP Class

Patient Root QR Information Model - FIND SOP Class
Study Root QR Information Model - FIND SOP Class
Patient Root QR Information Model - MOVE SOP Class
Study Root QR Information Model - MOVE SOP Class

Grayscale Softcopy Presentation State Storage SOP Class
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SOP Class User of Provider of
Name uID Service (SCU) Service (SCP)
MR Image Storage SOP Class 1.2.840.10008.5.1.4.1.1.4 Yes Yes
Enhanced MR Image Storage SOP Class 1.2.840.10008.5.1.4.1.1.4.1 Yes Yes
MR Spectroscopy Storage SOP Class 1.2.840.10008.5.1.4.1.1.4.2 Yes Yes
Raw Data Storage SOP Class 1.2.840.10008.5.1.4.1.1.66 Yes Yes
Secondary Capture Image Storage SOP Class 1.2.840.10008.5.1.4.1.1.7 Yes Yes
Philips Private MR Spectrum Storage 1.3.46.670589.11.0.0.12.1 Yes Yes
Philips Private MR Series Data Storage 1.3.46.670589.11.0.0.12.2 Yes Yes
Philips Private MR Examcard Storage 1.3.46.670589.11.0.0.12.4 Yes Yes
CT Image Storage SOP Class 1.2.840.10008.5.1.4.1.1.2 Yes No
Workflow Management
Modality Worklist Information Model - FIND SOP Class 1.2.840.10008.5.1.4.31 Yes No
Modality Performed Procedure Step SOP Class 1.2.840.10008.3.1.2.3.3 Yes No
Storage Commitment Push Model SOP Class 1.2.840.10008.1.20.1 Yes No

In case a remote DICOM system supports both the Enhanced MR Image Storage SOP Class and the MR Image Storage SOP Class
and on the MR system both SOP Classes are enabled, then the MR system holds a preference to send data in the Enhanced format.

MR system supports C-MOVE to a third system whoés AE shall be configured ¢
the MR system. This kind of data transfer can be interpreted as data forwarding from a different location.
Table 2: Media Services

Media Storage Application Profile File-set Creator (FSC) File-set Updater (FSU) File-set Reader (FSR)
DVD
CT/MR Studies on DVD Media Yes No Yes
USB
General Purpose USB Media. Yes Yes Yes

MR supports DVD (only DVD+RW) and USB devices for media storage.
Image compression is not supported. Finalization of the DVD will automatically be done after the burning process has finished.
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3. Introduction

3.1. Revision History

The revision history provides dates and differences of the different releases.

Table 3: Revision History

Document Version Date of Issue Description of change

00 2-March-2021 First release for MR-R580

3.2. Audience

This Conformance Statement is intended for:

1 (Potential) customers

1  System integrators of medical equipment

1 Marketing staff interested in system functionality

1  Software designers implementing DICOM interfaces

It is assumed that the reader is familiar with the DICOM standard.

3.3. Remarks

The DICOM Conformance Statement is contained in chapter 4 through 8 and follows the contents and structural requirements of
DICOM PS 3.2.

This DICOM Conformance Statement by itself does not guarantee successful interoperability of Philips equipment with non-Philips
equipment. The user (or user's agent) should be aware of the following issues:

1 Interoperability
Interoperability refers to the ability of application functions, distributed over two or more systems, to work successfully together.
The integration of medical devices into an IT environment may require application functions that are not specified within the
scope of DICOM. Consequently, using only the information provided by this Conformance Statement does not guarantee
interoperability of Philips equipment with non-Philips equipment.
It is the user's responsibility to analyze thoroughly the application requirements and to specify a solution that integrates Philips
equipment with non-Philips equipment.

§ Validation
Philips equipment has been carefully tested to assure that the actual implementation of the DICOM interface corresponds with
this Conformance Statement.

Where Philips equipment is linked to non-Philips equipment, the first step is to compare the relevant Conformance Statements. If
the Conformance Statements indicate that successful information exchange should be possible, additional validation tests will be
necessary to ensure the functionality, performance, accuracy and stability of image and image related data. It is the responsibility

of the user (or user's agent) to specify the appropriate test suite and to carry out the additional validation tests.

Y New versions of the DICOM Standard
The DICOM Standard will evolve in future to meet the user's growing requirements and to incorporate new features and
technologies. Philips is actively involved in this evolution and plans to adapt its equipment to future versions of the DICOM
Standard. In order to do so, Philips reserves the right to make changes to its products or to discontinue its delivery. The user

should ensure that any non-Philips provider linking to Philips equipment also adapts to future versions of the DICOM Standard. If

not, the incorporation of DICOM enhancements into Philips equipment may lead to loss of connectivity (in case of networking)
and incompatibility (in case of media).
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3.4. Definitions, Terms and Abbreviations

Abbreviation/Term
ACSE
AE
AP
CD
CT
DICOM
DIMSE
EBE
ELE
FSC
PSC
FSR
FSU
GUI
ILE
10D
MPPS
MR
NEMA
PDU
PDU
RIS
RQ
RSP
RWA
SC
SCM
SCP
SCuU
SOP
TCP/IP
uiD
UL
WLM

3.5. References

Table 4: Definitions, Terms and Abbreviations

Explanation
Association Control Service Element
Application Entity
Application Profile
Compact Disc
Computed Tomography
Digital Imaging and Communications in Medicine
DICOM Message Service Element
DICOM Explicit VR Big Endian
DICOM Explicit VR Little Endian
File-set Creator
Philips Support Connect
File-set Reader
File-set Updater
Graphic User Interface
DICOM Implicit VR Little Endian
Information Object Definition
Modality Performed Procedure Step
Magnetic Resonance
National Electrical Manufacturers Association
Protocol Data Unit
Protocol Data Units
Radiology Information System
Request
Response
Real-World Activity
Secondary Capture
Study Component Management
Service Class Provider
Service Class User
Service Object Pair
Transmission Control Protocol/Internet Protocol
Unique Identifier
Upper Layer
Worklist Management

[DICOM] Digital Imaging and Communications in Medicine, Parts 1 - 21 (NEMA PS 3.1- PS 3.21),
National Electrical Manufacturers Association (NEMA)
Publication Sales 1300 N. 17th Street, Suite 900 Rosslyn, Virginia. 22209, United States of America
Internet: https://www.dicomstandard.org/
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4. Networking

4.1. Implementation model

The implementation model consists of three sections:

1  The application data flow diagram, specifying the relationship between the Application Entities and the "external world" or Real-
World Activities,

1 Afunctional description of each Application Entity, and

1  The sequencing constraints among them.

4.1.1. Application Data Flow

The MR System incorporates two networking Application Entities (AE). The related networking application data flow as a functional
overview of the MR system is shown in Figure 2:

02021 Koninklijke Philips N.V.
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Verification
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Figure 2: MR System AE Data Flow Diagram

4.1.2. Functional Defini ti on of AEO s

This section contains a functional definition for each individual local Application Entity.
4.1.2.1. Functional Definition of MR AE

Verification
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The MR System Network AE as Verification SCP implements the RWA Verify to handle verification requests.

Query Worklist

The MR System Network AE as Basic Worklist Management SCU implements the RWA Query Worklist to request the worklist from a

DICOM Radiology Information System (RIS).

The function is initiated on t heAftdRceSiggthe warklisbdata tomihe RIS thegVRiSysem i R1 S
will display the worklist on the user interface.

After selection of the relevant patient record the received patient data is displayed. The tags Performed Procedure Step Start Date i
0x00400244 and Performed Procedure Step Start Time- 0x00400245 are modified to the current date and time before the patient

data is stored in the local database.

Report MPPS

The MR System Network AE as SCU implements the RWA Report MPPS to create and update a Modality Performed Procedure Step
object.

The RWA is initiated at the start of the first scan of a new examination to inform the DICOM Radiology Information System (RIS)
(stat-BROGBRESSO) .

When the image object has been acquired and archived one may click the "Ready" button when the MPPS is completed or the
"Incomplete" button if the MPPS is discontinued. The MR System Network AE will send a new MPPS notification with the status
ACOMPLETEDO or @ADI SCONTI NUEDO.

Query Images

The MR System Network AE as Query/Retrieve SCU implements the RWA Query Images to find Examinations on a remote system
(e.g. PACS).

The MR System Network AE as Query/Retrieve SCP implements the RWA Query Images to let a remote system find Examinations
on the MR system.

Retrieve Images

The MR System Network AE as Query/Retrieve SCU implements the RWA Retrieve Images to initiate MOVE of selected objects from
a remote system (e.g. PACS).

The MR System Network AE as Query/Retrieve SCP implements the RWA Retrieve Images to move selected objects to another
DICOM node.

Import Images

The MR System Network AE as Storage SCP implements the RWA Import Images to store images and related objects from a remote
archive using the relevant storage SOP classes.

The MR System Network AE will respond to a remote request and store the images in the patient database. DICOM instances
(Secondary Capture, original Grayscale Softcopy Presentation State, MR images from a Philips MR System and Private Philips MR
SOP classes) may be imported for reference purposes only; when these are exported again then consistency and completeness
cannot be guaranteed.

Export Images

The MR System Network AE as Storage SCU implements the RWA Export Images to store images and related object data on a
remote system using the relevant storage SOP classes.

The acquired images and object data, as selected per Examinations, can be sent to a selected remote system, either manually or
automatically.

The MR System can be configured to send Grayscale Softcopy Presentation State data for the selected Images.

By default a considerable amount of information is stored in private attributes of the exported images and related objects. When
modifying/processing those images such application is responsible for data consistency and therefore should use the private data
elements with caution. Note that the MR System can be configured to export DICOM objects without private attributes. These images
cannot be imported anymore on the MR scanner.

1  Splitting series into different dimensions
In the PSC of the MR system DICOM templates are present that can be used to split series on export from the MR system to a
remote system. Parameters for series splitting are: echo, Phases, Image Types, dynamic and diffusion b-value. Only one
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dimension can be split in order of priority.

Note that when several related split series are imported again from a remote node, these will be combined again into one series.
1 Converting images with color to color Secondary Capture images

In the PSC of the MR system a DICOM template is present that can be used to configure a network node to *not* create the next

behavior. Convert Grayscale images with a COLOR LUT to Color Secondary Capture images during export.

For nodes supporting the Enhanced MR SOP class the images will not be converted as the Enhanced MR SOP class is

supporting the COLOR LUT information.

Note that the conversion to Color Secondary Capture images cannot be reversed. MR color images as generated in the Fiber

Tracking application are also converted to Color Secondary Capture images during export.

This conversion is however reversed when these images are imported.

Archive Images

The MR System Network AE implements the RWA Archive Images to store (as Storage SCU) and, if configured, commit (as Storage
Commitment SCU) images on the configured remote archive (e.g. PACS) using the Storage and Storage Commitment Push Model
SOP class.

After sending a series of images to the archive, the MR System will request a storage commitment from this archive for all exported
images and related objects. The storage commitment status is indicated in the Patient Administration User Interface.

Deleting image(s) is independent of commitment from the PACS on the local MR system.

4.1.2.2. Functional Definition of MR System Print

The MR System Print AE as Print Management SCU implements the RWA Print Images to send and print images on a DICOM
network printer using the Basic Grayscale Print Management Meta SOP class.
After selecting the images, these can be sent to a DICOM network printer.

4.1.3. Sequencing of Real World Activities

4.1.3.1. Description of specific Sequencing of Integrated Workflow as performed by the MR AE
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Figure 3: Sequencing of Integrated Workflow

Figure 3 shows a typical example of an integrated workflow (using a single acquisition, a single storage with commitment, without

pre-fetching).

The MR System workflow is

display the worklist on the user interface.

nitiated by cl

cki

ng

t

he ARI&mwillbutt o

Then one may select a relevant patient record and add missing data or modify a restricted set of data only (as specified) before the
received patient data is stored in the local database.
At the start and at the end of the acquisition/processing the configured MPPS system (RIS) is informed of the progress of the

selected procedure step.

A remote system can send related images of one or more of the scheduled patients to the MR System (pre-fetching, for reference

only).

The created images are converted into DICOM objects that can be sent to the remote system, or can be written on a DVD or local
disk. After storage in a remote archive the MR System will request a storage commitment, if configured.

After preparation of the scanner and the patient, the operator will perform the requested or locally planned procedure steps. Results
may be MR images, CT images, Presentation State objects, object and screen-grabs stored as Secondary Capture images, MR
Spectroscopy and Private Philips MR Series Data, images and other related objects; and data about the scan protocol and examcard

data.
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4.1.3.2. Description of specific Sequencing of Import Images per Query/Retrieve
Figure 4 shows a typical example of a sequence for import of a series of images per Query/Retrieve (e.g. pre-fetching).

MR Query Images Retrieve Images Import Images Remote AE
| | | ] |
i 1 . ! 1

Filter : Query Requests :
Patient Administration : Query Responses :
K mmmmm S m————————— mm—
L | I
“:) Select : : T
Copy Selection To Local Database ] Query R"equesls ]
|| !
OUBWJ’RQ’UiQVG Status Query Résponses
e ——————— et e ———————— == ————

Retrieve'Request
J

Status Update
. ] e ae s an m an m a m

=N

I

T 3T |
I I I
Figure 4: Sequencing of import Images per Query/Retrieve

aE
|
|
|

The MR System sends initial query requests to the remote AE to find all Examinations matching the specified filter.

New query requests are sent to find the Series related to the selected Examinations. After selecting the Examinations to be retrieved

the copy selection to local database is initiated. This is followed by retrieve requests to the remote AE to move all required Series of
Images. Then for each retrieve request the remote AE will store the related Images on the MR System.

Query/ Retrieve as SCP is supported by MR system. Note that the
Service Application of the MR system.

Modality MR supports sending C-MOVE-RQ messages with a move destination (AE title) other than itself. This allows MR to initiate
storage from a remote system to itself or to another remote system. This remote system must be defined on the MR system as
destination.

4.2. AE Specifications

This section in the DICOM Conformance Statement is a set of Application Entity specifications. There are as many of these
subsections as there are different AE's in the implementation.

4.2.1. MR AE
Detail of this specific Application Entity is specified in this section.
4.2.1.1. SOP Classes

This MR Application Entity provides Standard Conformance to the SOP Classes mentioned in Table 5.
Table 5: SOP Classes for MR AE

SOP Class Name SOP Class UID SCuU SCP
Verification SOP Class 1.2.840.10008.1.1 Yes Yes
Storage Commitment Push Model SOP Class 1.2.840.10008.1.20.1 Yes No
Modality Performed Procedure Step SOP Class 1.2.840.10008.3.1.2.3.3 Yes No
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SOP Class Name SOP Class UID SCU SCP
Grayscale Softcopy Presentation State Storage SOP Class 1.2.840.10008.5.1.4.1.1.11.1 Yes Yes
CT Image Storage SOP Class 1.2.840.10008.5.1.4.1.1.2 Yes No
MR Image Storage SOP Class 1.2.840.10008.5.1.4.1.1.4 Yes Yes
Enhanced MR Image Storage SOP Class 1.2.840.10008.5.1.4.1.1.4.1 Yes Yes
MR Spectroscopy Storage SOP Class 1.2.840.10008.5.1.4.1.1.4.2 Yes Yes
Raw Data Storage SOP Class 1.2.840.10008.5.1.4.1.1.66 Yes Yes
Secondary Capture Image Storage SOP Class 1.2.840.10008.5.1.4.1.1.7 Yes Yes
Patient Root QR Information Model - FIND SOP Class 1.2.840.10008.5.1.4.1.2.1.1 Yes Yes
Patient Root QR Information Model - MOVE SOP Class 1.2.840.10008.5.1.4.1.2.1.2 Yes Yes
Study Root QR Information Model - FIND SOP Class 1.2.840.10008.5.1.4.1.2.2.1 Yes Yes
Study Root QR Information Model - MOVE SOP Class 1.2.840.10008.5.1.4.1.2.2.2 Yes Yes
Modality Worklist Information Model - FIND SOP Class 1.2.840.10008.5.1.4.31 Yes No
Philips Private MR Spectrum Storage 1.3.46.670589.11.0.0.12.1 Yes Yes
Philips Private MR Series Data Storage 1.3.46.670589.11.0.0.12.2 Yes Yes
Philips Private MR Examcard Storage 1.3.46.670589.11.0.0.12.4 Yes Yes
MR Series can be exported either as Enhanced MR I mage Storage o

destination, the Enhanced MR Image storage is preferred.
This is configurable via PSC.

Note:
- RAW Data Storage is used to store MR Series Data and MR Examcard data if this is supported by the destination even if the
Philips private SOP classes are supported.
- Any SOP specific behavior is documented later in the conformance statement in the applicable SOP specific conformance
section.

4.2.1.2. Association Policies

Each AE specification contains a description of the general association establishment and acceptance policies of the AE.
4.2.1.2.1. General

The DICOM standard application context is specified in Table 6.

Table 6: DICOM Application Context

Description Value
Application Context Name 1.2.840.10008.3.1.1.1

4.2.1.2.2. Number of Associations

The number of simultaneous associations that an Application Entity may support as an Initiator or Acceptor is specified in Table 7 and
Table 8.

Table 7: Number of associations as an Association Initiator for this AE

Description Value
Maximum number of simultaneous associations 4 (fixed)
Table 8: Number of associations as an Association Acceptor for this AE

Description Value

Maximum number of simultaneous incoming associations Configurable, default = 4
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4.2.1.2.3. Asynchronous Nature

The MR System Network AE supports asynchronous operations only for Storage Commitment, and does not negotiate other
asynchronous operation windows. When a synchronous Storage Commitment times out, it automatically becomes an asynchronous
Storage Commitment.

4.2.1.2.4. Implementation ldentifying Information
The value supplied for Implementation Class UID and version name are documented in Table 9.

Table 9: DICOM Implementation Class and Version for MR AE

Implementation Class UID 1.3.46.670589.11.0.0.51.4.58.0
Implementation Version Name Philips MR 58.0

4.2.1.2.5. Communication Failure Handling
The behavior of the AE during communication failure is summarized in the next table.

Table 10: Communication Failure Behavior

Exception Behavior

ARTIM Timeout Association setup failed and is closed. The reason is logged and reported to the user.

4.2.1.3. Association Initiation Policy

The MR AE initiates associations as a result of the following events:

-The operator or a remote (Query/Retrieve) application copies selected images from the MR System.
-The operator requests to print selected images of the MR system database.

-The operator queries a remote database.

-The operator copies selected images from a remote database to another database.

-The archive requests storage commitment of images on a remote database.

The possible Reject Responses during Association are shown in Table 11.

Table 11: Association Rejection response

Result Source Reason/Diagnosis Behavior
1 - rejected- 1 - DICOM UL service-user 1 - no-reason-given The user will be informed. The information is
permanent logged in central log file.

2 - application-context-name-not ~ The user will be informed. The information is

supported logged in central log file.

3 - calling-AE-title-not-recognized  The user will be informed. The information is
logged in central log file.

7 - called-AE-title-not-recognized  The user will be informed. The information is
logged in central log file.

2 - DICOM UL service-provider (ACSE 1 - no-reason-given The user will be informed. The information is
related function) logged in central log file.
2 - protocol-version-not- The user will be informed. The information is
supported logged in central log file.
3 - DICOM UL service-provider 1 - temporary-congestion The user will be informed. The information is
(Presentation related function) logged in central log file.
2 - local-limit-exceeded The user will be informed. The information is
logged in central log file.
2 - rejected- 1 - DICOM UL service-user 1 - no-reason-given The user will be informed. The information is
transient logged in central log file.
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Result Source Reason/Diagnosis

2 - application-context-name-not-
supported

3 - calling-AE-title-not-recognized
7 - called-AE-title-not-recognized

2 - DICOM UL service-provider 1 - no-reason-given
(ACSE related function)

2 - protocol-version-not-
supported

3 - DICOM UL service-provider 1 - temporary-congestion
(Presentation related function)
2 - local-limit-exceeded
The possible association Abort Responses is listed in Table 12.

Table 12: Association Abort Handling

Source Reason/Diagnosis

Behavior

The user will be informed
logged in central log file.

The user will be informed.

logged in central log file.

The user will be informed.

logged in central log file.

The user will be informed.

logged in central log file.

The user will be informed.

logged in central log file.

The user will be informed.

logged in central log file.

The user will be informed.

logged in central log file.

Behavior

. The information is

The information is

The information is

The information is

The information is

The information is

The information is

0 - DICOM UL service-user 0 - reason-not-specified When received, the Network AE terminates the connection and logs the event.

(initiated abort) This is Sent when:

- There are problems in SCU/SCP role negotiation.
- Any other problem than the ones specified for the MR System as

SCU in the rows below.

- When received, the Network AE terminates the connection and logs

the event.

2 - DICOM UL service-provider 0 - reason-not-specified When received, the Network AE terminates the connection and logs the event.

(initiated abort) This is Sent when:

- There are problems in SCU/SCP role negotiation.
- Any other problem than the ones specified for the MR System as

SCU in the rows below.

1 - unrecognized-PDU When received, the Network AE terminates the connection and logs the event.

This is Sent when:

- An unrecognized PDU type is received.

2 - unexpected-PDU When received, the Network AE terminates the connection and logs the event.

This is Sent when:

- The received PDU type is not expected in the current state of

connection.

4 - unrecognized-PDU- When received, the Network AE terminates the connection and logs the event.

parameter This is Sent when:

- An unrecognized Associate PDU item is received.

5 - unexpected-PDU- When received, the Network AE terminates the connection and logs the event.

parameter This is Sent when:

- One of the Associate PDU items is received more than once.
- One of the Associate PDU items is received unexpectedly.
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Source Reason/Diagnosis Behavior
6 - invalid-PDU-parameter- When received, the Network AE terminates the connection and logs the event.
value This is Sent when:

- One of the Associate PDU items is received more than once.
- One of the Associate PDU items is not received.
There is mismatch in the application context names between the
SCU and the SCP.
- lllegal Asynchronous Operations Window invoke value is received.
- lllegal Asynchronous Operations Window perform value is received.
- Unknown presentation context id is received.
Unknown abstract syntax is received.
- The length or the format of a received PDU item is invalid.

4.2.1.3.1. (Real-World) Activity i Verification as SCU

4.2.1.3.1.1. Description and Sequencing of Activities
As defined by the MR System RWA Verify, the Network AE acts as a Verification SCP for any remote Verification SCU.

MR AE Remote AE

A-ASSOCIATE-RQ

~

A-ASSOCIATE-AC

A

C-ECHO-RQ

~

C-ECHO-RSP

A

A-RELEASE-RQ

N

A-RELEASE-RSP

A

T T
1 1
Figure 5. Sequencing of Verify
The Network AE accepts associations to verify application level communication using the C-ECHO command.
4.2.1.3.1.2. Proposed Presentation Contexts

The presentation contexts for Verification are defined in Table 13.
Table 13: Proposed Presentation Contexts for (Real-World) Activity i Verification as SCU

Presentation Context Table

Abstract Syntax Transfer Syntax role Extended
Name uID Name List UID List NEE e
Verification SOP Class 1.2.840.10008.1.1 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCU None
Explicit VR Little Endian 1.2.840.10008.1.2.1
Implicit VR Little Endian 1.2.840.10008.1.2
JPEG Lossless, Non-Hierarchical, 1.2.840.10008.1.2.4.70
FOP (Process 14)
JPEG 2000 Image Compression 1.2.840.10008.1.2.4.90

(Lossless Only)

The order of the proposed transfer syntaxes is configurable. The preferred transfer syntax is ELE and is chosen in case multiple
Transfer Syntaxes are proposed in the Association Negotiation.

The MR System Network AE can accept multiple proposed Presentation Contexts with the same SOP class but different Transfer
Syntaxes.
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There is no check for duplicate contexts and these will therefore be accepted by MR. No extended negotiations supported by MR
System Network AE.

4.2.1.3.1.3. SOP Specific Conformance for Verification SOP Class

4.2.1.3.1.3.1. Dataset Specific Conformance for Verification C-ECHO SCU

The Dataset Specific Response behavior is as shown in the Table 14.

Table 14: Status Response

Service Status Error Code Further Meaning Behavior

Success 0000 Confirmation Message in log file.

4.2.1.3.2. (Real-World) Activity i Modality worklist as SCU

4.2.1.3.2.1. Description and Sequencing of Activities
The MR System RWA Query Worklist may be used to provide or update the worklist for the MR System.

MR AE Remote AE
\ T
\ I

- A-ASSOCIATE-RQ wh
?
Vi A-ASSOCIATE-AC
<
C-FIND-RQ N
7
Vi C-FIND-RSP [Pending 1:N)
A
Vi C-FIND-RSP (Success)
<
A-RELEASE-RQ N
?
Vi A-RELEASE-RSE
<

Figure 6: Sequencing of Query Worklist

The Query Worklist function is accessible through the MR System user interface. An association will be initiated to the configured
remote system (typically a RIS) to send the worklist query. The RIS processes the query and returns the Worklist to the MR scanner.
After receiving the Worklist the association will be released.

4.2.1.3.2.2. Proposed Presentation Contexts
The proposed presentation contexts for Modality Worklist as SCU are defined in the Table 15.

Table 15: Proposed Presentation Contexts for (Real-World) Activity T Modality worklist as SCU

Presentation Context Table

Abstract Syntax Transfer Syntax role Extended
Name uID Name List UID List Negotiation
Modality Worklist Information 1.2.840.10008.5.1.4.31 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCU None
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Presentation Context Table

Abstract Syntax

Name
Model - FIND SOP Class

uiD

Explicit VR Little Endian
Implicit VR Little Endian

Transfer Syntax

Name List

The order of the proposed transfer syntaxes is configurable. The preferred transfer syntax is ELE.

4.2.1.3.2.3.

UID List

1.2.840.10008.1.2.1
1.2.840.10008.1.2

SOP Specific Conformance for Modality Worklist Information Model - FIND SOP Class
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Extended

Role .
Negotiation

The MR System provides the RIS dialog to enter criteria for the matching keys. The use of specific character set is as specified in

chapter 6,

Support

of Character

providing the mapping of the DICOM attribute to the Ul entry.

Ul Entry

Examination
Accession number
Referring Physician
Performing Physician
Patientds
Registration ID

Date of birth
Sex
Patient weight

Exam name
Exam date

Comments

Implant
Allowed SAR Mode
PIIM_MAX_SAR

PIIM_MAX_DB_DT

PIIM_MR_STUDY_B1RMS

General Worklist (RIS)
Medical Alerts

Allergies

Pregnancy Status
Requested Procedure
Code Value

Code Scheme Designator
Code Scheme Version

02021 Koninklijke Philips N.V.

name

DICOM Element Name

Accession Number
Referring Physician's Name
Performing Physician
Patient's Name

Patient ID

Other Patient IDs
Patientds Birth
Patient's Sex
Patient s Weight
Scheduled Procedure Step Sequence

> Scheduled Procedure Step Description

Study Date

Performed Procedure Step Start Date
Performed Procedure Step End Date
Study Comments

Comments on the Performed Procedure Step

Metal Implant Status
SAR Operation Mode
MaxSAR

MaxDbDt

MRStudyB1rms

Medical Alerts

Contrast Allergies

Pregnancy Status

Requested Procedure Code Sequence
> Code Value

> Coding Scheme Designator
>Coding Scheme Version

SNIP-IOCC-T-020001.09 (Version 2.0)

Dat e

Set s. Tabl e

DICOM Element Tag

(0008,0050)
(0008,0090)
(0008,1050)
(0010,0010)
(0010,0020)
(0010,1000)
(0010,0030)
(0010,0040)
(0010,1030)
(0040,0100)
(0040,0007)
(0008,0020)
(0040,0244)
(0040,0250)
(0032,4000)
(0040,0280)
(2005,1578)
(2005,1581)
2005,1575

2005,1574

2005,1587

(0010,2000)
(0010,2110)
(0010,21C0)
(0032,1064)
(0008,0100)
(0008,0102)
(0008,0103)

16

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes
Yes
Yes
No
No
No
No

Table 16: Mapping between Ul Fields and DICOM Attributes for New Exam.

ists thalogattrib

Exam Entry Editable

Manual RIS

No
No
Yes
No
No
No
Yes*
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

No

No

No
No
No
No
No
No
No
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Exam Entry Editable

Ul Entry DICOM Element Name DICOM Element Tag
Manual RIS

Code Meaning > Code Meaning (0008,0104) No No
Procedure ID Requested Procedure ID (0040,1001) No No
Comments Requested Procedure Comments (0040,1400) No No
Procedure Step Description > Scheduled Procedure Step Description (0040,0007) No No
Scheduled Procedure Step

Scheduled Procedure Step Sequence (0040,0100) No No
Modality > Modality (0008,0060) No No

> Scheduled Procedure Step Start Date (0040,0002) No No

> Scheduled Procedure Step Start Time (0040,0003) No No

> Scheduled Protocol Code Sequence (0040,0008) No No
Code Value >> Code Value (0008,0100) No No
Coding Scheme Designator >> Coding Scheme Designator (0008,0102) No No
Code Scheme Version >> Coding Scheme Version (0008,0103) No No
Code Meaning >> Code Meaning (0008,0104) No No
Procedure Step Description > Scheduled Procedure Step Description (0040,0007) No No
Procedure Step ID > Scheduled Procedure Step ID (0040,0009) No No
Pre-Medication > Pre-Medication (0040,0012) No No
Comments > Comments on the Scheduled Procedure Step (0040,0400) No No
Performed Procedure Step

Performed Protocol Code Sequence (0040,0260) No No
Code Value >> Code Value (0008,0100) Yes Yes
Coding Scheme Designator >> Coding Scheme Designator (0008,0102) Yes Yes
Code Scheme Version >> Coding Scheme Version (0008,0103) Yes Yes
Code Meaning >> Code Meaning (0008,0104) Yes Yes
Comments Study Comments (0032,4000) Yes Yes

Comments on the Performed Procedure Step** (0040,0280) Yes Yes

*Date of birth is editable only if it comes empty from the RIS.
**Comments on the Performed Procedure Step are copied from the Comments on scheduled procedure Step.

4.2.1.3.2.3.1.

Table 17 should be read as follows:

Attribute Name:

Attributes supported to build a Modality Worklist Request Identifier.

Dataset Specific Conformance for Modality Worklist Information Model - FIND SOP Class C-FIND-SCU

Tag: DICOM tag for this attribute.

VR: DICOM VR for this attribute.

M: Matching Keys for (automatic) Worklist Update.

R: Return Keys. An "X" indicates that this attribute as matching key can be used.

Q: Interactive Query Key. An "X" indicates that this attribute as matching key can be used.

D: Displayed Keys. An "X" indicates that this attribute is displayed when registering a new patient in the New Exam
window.

10D: An "X" indicates that this attribute is included in all exported images after execution of the related Procedure Step.

Type of matching: The following types of matching exists:
Single Value Matching
List of UID Matching
Wild Card Matching
Range Matching
Sequence Matching
Universal Matching
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Table 17: Worklist Request Identifier

Type of

Attribute Name Tag VR M R Q D IOD . Comment
Matching
Patient Identification Module
Other Patient IDs 0010,1000 LO X X
Patient's Name 0010,0010 PN X X X
Patient ID 0010,0020 LO X X X Universal Registration ID in Ul
Patient Demographic Module
Ethnic Group 0010,2160 SH X X
Patient Comments 0010,4000 LT X X
Patient's Birth Date 0010,0030 DA X X X Universal
Patient's Sex 0010,0040 CS X X X
Patient's Weight 0010,1030 DS X X X
Patient Medical Module
Additional Patient History 0010,21BO0 LT X X
Allergies 0010,2110 LO X X X
Medical Alerts 0010,2000 LO X X X
Pregnancy Status 0010,21C0 US X X X
Visit Status Module
Current Patient Location 0038,0300 LO X
SOP Common Module
Specific Character Set 0008,0005 CS X X Required if
expanded/replacement character
set used.
Scheduled Procedure Step Module
Scheduled Procedure Step Sequence 0040,0100 SQ X
>Comments on the Scheduled 0040,0400 LT X X
Procedure Step
>Modality 0008,0060 CS X X X X X Single Value Select * or MR.
Default value is empty
>Pre-Medication 0040,0012 LO X X
>Requested Contrast Agent 0032,1070 LO X
>Scheduled Performing Physician's 0040,0006 PN X X X
Name
>Scheduled Procedure Step Description  0040,0007 LO X X X
>Scheduled Procedure Step End Date 0040,0004 DA X X X X Single Value Ul requires positive number of
days excluding today Ex. 1
>Scheduled Procedure Step End Time 0040,0005 TM X X
>Scheduled Procedure Step ID 0040,0009 SH X X X
>Scheduled Procedure Step Location 0040,0011 SH X
>Scheduled Procedure Step Start Date 0040,0002 DA X X X X X Single Value Ul requires positive number of
days including today. Ex 1
>Scheduled Procedure Step Start Time  0040,0003 TM X X
>Scheduled Procedure Step Status 0040,0020 CsS X
>Scheduled Station AE Title 0040,0001 AE X X X Single Value Select one of the configured AE
Titles. Default value is the local
AE Title.
>Scheduled Station Name 0040,0010 SH X
>Scheduled Protocol Code Sequence 0040,0008 SQ X X
>>Code Meaning 0008,0104 LO X X X
>>Code Value 0008,0100 SH X X X
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Type of

Attribute Name Tag VR M R Q D IOD . Comment
Matching
>>Coding Scheme Designator 0008,0102 SH X X X
>>Coding Scheme Version 0008,0103 SH X X X
Requested Procedure Module
Names of Intended Recipients of 0040,1010 PN X
Results
Requested Procedure Comments 0040,1400 LT X X X
Requested Procedure Description 0032,1060 LO X X X
Requested Procedure ID 0040,1001 SH X X X X
Study Instance UID 0020,000D UI X X
Referenced Study Sequence 0008,1110 SQ X X
>Referenced SOP Class UID 0008,1150 Ul X X
>Referenced SOP Instance UID 0008,1155 Ul X X
Requested Procedure Code Sequence 0032,1064 SQ X
>Code Meaning 0008,0104 LO X X
>Code Value 0008,0100 SH X X
>Coding Scheme Designator 0008,0102 SH X X
>Coding Scheme Version 0008,0103 SH X X
> Mapping Resource 0008,0105 CsS X
>Context Group Version 0008,0106 DT X
>Context Group Local Version 0008,0107 DT X
>Context Group Extension Creator UID 0008,010D UI
Imaging Service Request Module
Accession Number 0008,0050 SH X X X X X Single Value Any value, Default value is
empty.
Imaging Service Request Comments 0040,2400 LT X
Referring Physician's Name 0008,0090 PN X X X
Requesting Physician 0032,1032 PN X X
Requesting Service 0032,1033 LO X X
The possible Status Responses during a Worklist query are shown in Table 18.
Table 18: Status Response
Service Error . .
— Code Further Meaning Behavior

Success 0000 Matching is complete The query results are displayed. The association is
released. Report message in console.

Failed A900 Identifier does not match SOP No query results are displayed. The association is
released. The reason is logged and reported by message
in console.

Cxxx Unable to process No query results are displayed. The association is
released. The reason is logged and reported by message
in console.

Refused A700 Out of resources No query results are displayed. The association is
released. The reason is logged and reported by message
in console.

Pending FFOO0 Matches are continuing i Current match is supplied and any The Query Worklist job continues.

optional keys were supported in the same manner as required

keys
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Service Error : .
Further Meaning Behavior
Status Code
FFO1 Matches are continuing i Warning that one or more optional The Query Worklist job continues.
keys were not supported for existence and/or matching for this
identifier
Cancel FEOO Matching terminated due to Cancel request No query results are displayed. The association is

released. The reason is logged and reported by message

in console.

The possible Communication Failures during a Worklist query are shown in Table 19.
Table 19: DICOM Command Communication Failure Behavior.

Exception Behavior
ARTIM Time-out The Query Worklist job fails and the association is aborted. The reason is logged and reported to the user.
Association Time-out SCU The association is released.
Association Aborted The query fails. The reason is logged and reported to the user.

4.2.1.3.3. (Real-World) Activity i Modality Performed Procedure Step as SCU

4.2.1.3.3.1. Description and Sequencing of Activities

When the first scan of an examination is initiated the Network AE sets up an association to the MPPS server (typically a RIS) and
sends an N-CREATE message with all appropriate information about the examination on the MR scanner; the status will be set to IN-

PROGRESS.

After clicking the AReadyo or Al ncompleted button
been archived yet)and sendanN-SET message with the end date and
iDI SCONTI NUED6. The MPPS function is independent
The sequence diagram in figure 7 shows the interaction for the MR System RWA Report MPPS.

MR AE Remote AE

A-ASSOCIATE-RQ (M-CREATE)  \
4
pl A-ASSOCIATE-AC (N-CREATE)
A
W-CREATE-RQ N
4
Vi N-CREATE-RSP
Al
A-RELEASE-RQ (N-CREATE] N
4
y A-RELEASE-RSP [N-CREATE]
Al
A-ASSOCIATE-RQ (N-SET) N
4
/ A-ASSOCIATE-AC (N-SET)
A
N-SET-RQ N
4
Vi N-SET-RSP
A
A-RELEASE-RG (N-SET) N
4
7z A-RELEASE-RSP (M-SET)
Al

Figure 7: Sequencing of Report MPPS

4.2.1.3.3.2. Proposed Presentation Contexts
The presentation context proposed by Network AE for Report MPPS is defined in Table 20.
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Table 20: Proposed Presentation Contexts for (Real-World) Activity i Modality Performed Procedure Step As SCU

Abstract Syntax

Name

Modality Performed Procedure
Step SOP Class

uUID Name List
1.2.840.10008.3.1.2.3.3

Presentation Context Table

Transfer Syntax Extended

Role —
Negotiation

UID List
1.2.840.10008.1.2.2 SCU None
1.2.840.10008.1.2.1
1.2.840.10008.1.2

Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian

Note that the order of the proposed transfer syntaxes is configurable.

4.2.1.3.3.3.

SOP Specific Conformance for Modality Performed Procedure Step SOP Class

The mapping of attributes for Report MPPS is specified in chapter 8.1.2.

4.2.1.3.3.3.1.

Dataset Specific Conformance for Modality Performed Procedure Step SOP Class N-CREATE-SCU

The possible responses behavior for N-CREATE-RQ is shown in Table 21.
Table 21: MPPS Request Identifiers for N-CREATE-RQ

Attribute Name

Specific Character Set

Patient ID

Patient's Birth Date

Patient's Name

Patient's Sex

Referenced Patient Sequence
Scheduled Step Attributes Sequence
>Accession Number

>Requested Procedure Description
>Requested Procedure ID
>Scheduled Procedure Step Description
>Scheduled Procedure Step ID
>Study Instance UID

>Referenced Study Sequence
>>Referenced SOP Class UID
>>Referenced SOP Instance UID
>Scheduled Protocol Code Sequence
>>Code Value

>>Coding Scheme Designator
>>Coding Scheme Version
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Tag VR Value Comment

SOP Common Module
0008,0005 Cs ISO 2022 IR 100, ISO 2022 IR Attribute required if
101, ISO 2022 IR 109, ISO 2022 expanded character set
IR 110, ISO 2022 IR 13, ISO used
2022 IR 148, ISO 2022 IR 149,
ISO 2022 IR 159, ISO 2022 IR
87, 1SO_IR 100, ISO_IR 101,
ISO_IR 109, ISO_IR 110,
ISO_IR 126, ISO_IR 13, ISO_IR
144, 1SO_IR 148, GB18030

Performed Procedure Step Relationship Module

0010,0020 LO
0010,0030 DA
0010,0010 PN
0010,0040 Cs F, M, O
0008,1120 SQ
0040,0270 SQ
0008,0050 SH
0032,1060 LO
0040,1001 SH
0040,0007 LO
0040,0009 SH
0020,000D ul
0008,1110 SQ
0008,1150 ul
0008,1155 ul
0040,0008 SQ
0008,0100 SH
0008,0102 SH
0008,0103 SH
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Attribute Name

>>Code Meaning

Performed Location

Performed Procedure Step Description
Performed Procedure Step End Date
Performed Procedure Step End Time
Performed Procedure Step ID
Performed Procedure Step Start Date
Performed Procedure Step Start Time
Performed Procedure Step Status
Performed Procedure Type Description
Performed Station AE Title

Performed Station Name

Procedure Code Sequence

Modality

Study ID

Performed Protocol Code Sequence
Performed Series Sequence

>Code Value

>Coding Scheme Designator
>Coding Scheme Version

>Code Meaning

>Protocol Context Sequence

Film Consumption Sequence

DICOM Conformance Statement MR-R580
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Tag VR Value Comment
0008,0104 LO
Performed Procedure Step Information Module
0040,0243 SH
0040,0254 LO
0040,0250 DA
0040,0251 ™
0040,0253 SH
0040,0244 DA
0040,0245 ™
0040,0252 CS IN PROGRESS
0040,0255 LO
0040,0241 AE
0040,0242 SH
0008,1032 SQ
Image Acquisition Results Module
0008,0060 CS MR Applied value: MR
0020,0010 SH
0040,0260 SQ
0040,0340 SQ Always EMPTY
0008,0100 SH
0008,0102 SH
0008,0103 SH
0008,0104 LO
0040,0440 SQ

Billing And Material Management Code Module

0040,0321

SQ Always EMPTY

The possible status responses for N-CREATE-RQ actions are shown in Table 22.

Table 22: Status Response

Behavior

The SCU has successfully returned all matching information. The association will be

released. Message in console.

The Association is aborted using A-ABORT and the MPPS is marked as failed. The status
meaning is logged and reported to the user. Message in console. The reason is logged.

Service Error .
Further Meaning
Status Code
Success 0000 Conformation, Matching is
complete
Failed XXXX (any other failure)
0110 Performed procedure step

object may no longer be

updated

Warning 0116 Attribute Value Out of Range

(Error ID A710) Message in console. The reason is logged.

The MPPS operation is considered successful but the status meaning is logged. Additional

information in the Response identifying the attributes out of range will be logged (i.e.
Elements in the Modification List / Attribute List)

4.2.1.3.3.3.2. Dataset Specific Conformance for Modality Performed Procedure Step SOP Class N-SET-SCU
The possible responses behavior for N-SET-RQ is shown Table 23.
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Attribute Name

Performed Procedure Step Description
Performed Procedure Step End Date
Performed Procedure Type Description
Performed Procedure Step End Time
Performed Procedure Step Status

Procedure Code Sequence
Code Value

Coding Scheme Designator
Coding Scheme Version
Code Meaning

Performed Protocol Code Sequence
>Code Value

>Coding Scheme Designator
>Coding Scheme Version
>Code Meaning

Performed Series Sequence
>Operators' Name
>Performing Physician's Name
>Protocol Name

>Retrieve AE Title

>Series Description

>Series Instance UID
>Referenced Image Sequence

DICOM Conformance Statement MR-R580
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Table 23: MPPS Request Identifiers for N-SET-RQ

VR Value Comment

COMPLETED, Not always present
DISCONTINUED

Tag
Performed Procedure Step Information Module
0040,0254 LO
0040,0250 DA
0040,0255 LO
0040,0251 ™
0040,0252 CS
0008,1032 SQ
0008,0100 SH
0008,0102 SH
0008,0103 SH
0008,0104 LO
Image Acquisition Results Module
0040,0260 SQ
0008,0100 SH
0008,0102 SH
0008,0103 SH
0008,0104 LO
0040,0340 SQ
0008,1070 PN
0008,1050 PN
0018,1030 LO
0008,0054 AE
0008,103E LO
0020,000E ul
0008,1140 SQ

Possible status responses from N-SET-RQ actions are shown in Table 24.

Service Error
Status Code

Success 0000 Confirmation, The SCP has
completed the operation

successfully.

Table 24: Status Response

Further Meaning

Failed 0110 Performed procedure step
object may no longer be
updated

XXXX (Any other status code.)

Warning 0116 Attribute Value Out of Range
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Behavior

The association will be released. Message in console. The SCU has successfully
returned all matching information

(Error ID A710) Message in console. The reason is logged.

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

status meaning is logged and reported to the user. Message in console. The reason is

logged.

The MPPS operation is considered successful but the status meaning is logged.

Additional information in the Response identifying the attributes out of range will be
logged (i.e. Elements in the Modification List/Attribute List)
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4.2.1.3.4. (Real-World) Activity i FIND as SCU

4.2.1.3.4.1. Description and Sequencing of Activities

The MR System RWA Find as SCU (Find Remote Images) involves the query of a remote system to find matching data in the remote
database. The operator queries a remote database by means of the query tool in the MR System. After clicking the Patient
Administratoni iFi | ter o button the Filter dialog offers the possibilit
AApply Filtero button to activate the s pe cRafientddministiaion accordingedthiei ng s
specified filter settings.

MR AE Remote AE

]
|
- A-ASSOCIATE-RQ -

A-ASSOCIATE-AC

C-FIND-RG
L4
ri C-FIND-RSP
Al
A-RELEASE-RQ
I 4
ri A-RELEASE-RSP
.

Figure 8: (Real World) Activity i Find Remote Images

The Query dialog is initiated when clicking either the Patient Administration dialogi i Con n e ¢ t 0 théFRilterdialagi B Pr oc e e d ¢
button. The Network AE will try and request an association with the Query/Retrieve SCP. Then a query filter can be specified and the
Network AE initiates a new association to send query requests (as specified in the Filter dialog) to the Query/Retrieve SCP, starting

with Patient or Study level query (for Patient Root (preferred) or Study Root model respectively) through to Series level queries (i.e.

no Image level queries).

The association is released when the execution of the query completes (the Q/R dialog on the GUI is closed).

4.2.1.3.4.2. Proposed Presentation Contexts
The proposed presentation contexts for FIND as SCU are defined in Table 25.

Table 25: Proposed Presentation Contexts for (Real-World) Activity i FIND As SCU

Presentation Context Table

Abstract Syntax Transfer Syntax Role Extended
Name uID Name List UID List NEgEEien
Patient Root QR Information 1.2.840.10008.5.1.4.1.2.1.1 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCuU None
Model - FIND SOP Class Explicit VR Little Endian 1.2.840.10008.1.2.1
Implicit VR Little Endian 1.2.840.10008.1.2
Study Root QR Information 1.2.840.10008.5.1.4.1.2.2.1 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCuU None
Model - FIND SOP Class Explicit VR Little Endian 1.2.840.10008.1.2.1

Implicit VR Little Endian 1.2.840.10008.1.2
The order of the proposed transfer syntaxes is configurable. The preferred transfer syntax is ELE.

The MR System does not support extended negotiations.
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4.2.1.3.4.3. SOP Specific Conformance for Patient Root QR Information Model - FIND SOP Class

The MR System provides standard conformance to this SOP class. The MR System AE does not generate queries containing
optional keys and it does not generate relational queries.

4.2.1.3.4.3.1. Dataset Specific Conformance for Patient Root QR Information Model - FIND SOP Class C-FIND-SCU
In Table 26 the supported query keys for each query level are described. Universal matching is supported by default.

Table 26: Supported Query Keys for Patient Root Information Model

Patient Root Information Model

Attribute Name Tag VR Comments
Query/Retrieve Level 0008,0052 CS PATIENT/STUDY/S
ERIES/IMAGE
Q/R Patient Level
Patient ID 0010,0020 LO
Patient's Name 0010,0010 PN
QIR Study Level
Accession Number 0008,0050 SH
Patient ID 0010,0020 LO No filter value
Study Date 0008,0020 DA
Study ID 0020,0010 SH
Study Instance UID 0020,000 ul
D
Study Time 0008,0030 TM
Q/R Series Level
Modality 0008,0060 CS MR
Patient ID 0010,0020 LO Not filter value
Series Number 0020,0011 IS
Series Instance UID 0020,000E UI
Study Instance UID 0020,000 ul
D
Q/R Image Level
SOP Class UID 0008,0016 Ul
SOP Instance UID 0008,0018 UI
Patient ID 0010,0020 LO
Series Instance UID 0020,000E UI
Study Instance UID 0020,000 ul
D
Instance Number 0020,0013 IS

Depending on the configuration, the MR System shows the following behavior.

If the remote system is configured as archive (PACS) then the MR System requires a non-universal matching query filter before
performing a query on the remote system.

Otherwise the Network AE will perform an initial universal matching query. After this initial query the subsequent queries will be as
specified in the Patient Administration Filter.

The MR System provides the Patient Administration i Filter dialog to enter matching criteria for the following matching keys.
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Filter Key

Accession Number

Modality

Scheduled Station

Start Date

End Date
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Table 27: Patient administration Filter

. DICOM Matching
DICOM Matching Key Name

Key Tag
Accession Number (0008,0050)
Scheduled Procedure Step Sequence (0040,0100)
> Modality (0008,0060)
> Scheduled Station AE Title (0040,0001)
> Scheduled Procedure Step Start Date (0040,0002)
> Scheduled Procedure Step End Date (0040,0003)

Note (Ul Input)

Any value. Default value is empty.

Select * or MR. Default value is empty (*).

Select one of the configured AE Titles. Default value is
the local AE Title.

Begin of range: positive number for days before today.
Default value is today (0).

End of range: positive number for days after today.
Default value is tomorrow (1).

The use of specific character set is as specified in section 6, Support of Character Sets. The specific character set value is not

checked.

The possible Status Responses are shown in table 28.

Service

Status
Success

Refused

Failed

Cancel

Pending

Error

Code

0000

A700

A900

Cxxx

FEOO

FFOO0

FFO1

Exception

ARTIM Time-out
Reply Time-out

Table 28: Status Response

Further Meaning

Matching is complete

Out of resources i Unable to calculate number of matches

Identifier does not match SOP class

Unable to process

Sub-operations terminated due to Cancel indication

Matches are continuing i Current match is supplied and any
optional keys were supported in the same manner as required
keys

Matches are continuing i Warning that one or more optional
keys were not supported for existence and/or matching for this
identifier

Behavior

The query results are displayed. The association is
released. Report message in console.

No query results are displayed. The association is
released. The reason is logged and reported by message
in console.

No query results are displayed. The association is
released. The reason is logged and reported by message
in console.

No query results are displayed. The association is
released. The reason is logged and reported by message
in console.

No query results are displayed. The association is
released. The reason is logged and reported by message
in console.

The Query Images job continues.

The Query Images job continues.

Table 29: DICOM Command Communication Failure Behavior

Behavior

N/A

The query fails and the association is aborted. The reason is logged and reported to the user.

Association Time-out SCU The association is released.

Association Aborted

4.2.1.3.4.4.

The query fails. The reason is logged and reported to the user.

SOP Specific Conformance for Study Root QR Information Model - FIND SOP Class

The MR System provides standard conformance to this SOP class. The MR System AE does not generate queries containing
optional keys and it does not generate relational queries.
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42.1.3.44.1. Dataset Specific Conformance for Study Root QR Information Model - FIND SOP Class C-FIND-SCU
In table 30 the supported query keys for each query level are described. Universal matching is supported as default.
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Table 30: Supported Query Keys for Study Root Information Model

Study Root Information Model

Attribute Name Tag VR Comment
Query/Retrieve Level 0008,0052 CS STUDY/SERIES/IMAGE
Q/R Study Level
Accession Number 0008,0050 SH
Patient ID 0010,0020 LO No filter value
Patient Name 0010,0010 PN
Study Date 0008,0020 DA
Study ID 0020,0010 SH
Study Instance UID 0020,000D ul
Study Time 0008,0030 ™
Q/R Series Level
Modality 0008,0060 CS MR
Series Number 0020,0011 IS
Series Instance UID 0020,000E ul
Study Instance UID 0020,000D ul
Q/R Image Level
SOP Class UID 0008,0016 ul
SOP Instance UID 0008,0018 ul
Series Instance UID 0020,000E ul
Study Instance UID 0020,000D ul
Instance Number 0020,0013 IS

The possible Status Responses for Study Root Information Model are shown in Table 31.

Table 31: Status response

Service Error : .
Further Meaning Behavior
Status Code
Success 0000 Matching is complete The find results are displayed.
Refused A700 Out of Resources No find results are displayed. The
reason is logged.
Failed A900 Identifier does not match SOP class No find results are displayed. The
reason is logged.
Cxxx Unable to process No find results are displayed. The
reason is logged.
Cancel FEOO Matching terminated due to Cancel Request No find results are displayed. The
reason is logged.
Pending FFO0 Matches are continuing i Current match is supplied and any optional keys were The find command continues.
supported in the same manner as required keys
FFO1 Matches are continuing i Warning that one or more optional keys were not The find command continues.

supported for existence and/or matching for this identifier
The possible Communication Failures for Study Root Information Model are listed in Table 32.
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Table 32: DICOM Command Communication Failure Behavior for Study Root Information Model.

Exception Behavior
ARTIM Time-out N/A
Reply Time-out The query fails and the association is aborted. The reason is logged and reported to the user.
Association Time-out SCU The association is released.
Association Aborted The query fails. The reason is logged and reported to the user.

4.2.1.35. (Real-World) Activity i MOVE as SCU

4.2.1.35.1. Description and Sequencing of Activities

The RWA Move as SCU (Move Remote Images) involves the retrieval of objects from a remote system by moving matching objects
from the remote database to the local database or to another remote database.

The MR System Network AE initiates for each copy request an association to the selected remote DICOM node and uses this node to
send the Retrieve (C-MOVE) request (and receives the associated responses). An examination may contain Images, Presentation
states, Raw data objects or Private objects. For successfully operation all systems must be configured to make a Retrieve (C-MOVE)
possible. In case the move is to a third station this must also be defined on both systems (MR system and system sending the
objects). It is important that the definition on the MR system is consistent with the definition at the moving station.

The association is released after the final Retrieve (C-MOVE) response for the related request has been received (no more pending).

MR AE Remote AE
[ [
| |
- A-ASSOCIATE-RQ N
4
Vi A-ASSOCIATE-AC
<
C-MOVE-RQ \|
’ §
{____"';» Store Image
Vi C-MOVE-RSP
<
A-RELEASE-RQ N
7
Vi A-RELEASE-RSP
<

T T
| |
Figure 9: (Real World) Activity i Move Remote Images

4.2.1.35.2. Proposed Presentation Contexts
The presentation contexts for MOVE as SCU are defined in table 33.

Table 33: Proposed Presentation Contexts for (Real-World) Activity i MOVE As SCU

Presentation Context Table

Abstract Syntax Transfer Syntax

Extended
Role N —
Name uID Name List UID List egotiation
Patient Root QR Information 1.2.840.10008.5.1.4.1.2.1.2 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCuU None
Model - MOVE SOP Class Explicit VR Little Endian 1.2.840.10008.1.2.1
Implicit VR Little Endian 1.2.840.10008.1.2
Study Root QR Information 1.2.840.10008.5.1.4.1.2.2.2 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCuU None
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Presentation Context Table

Abstract Syntax Transfer Syntax

Extended

Role L
Negotiation

UID List

1.2.840.10008.1.2.1
1.2.840.10008.1.2

uiD Name List
Explicit VR Little Endian

Implicit VR Little Endian

Name
Model - MOVE SOP Class

The order of the proposed transfer syntaxes is configurable. The preferred transfer syntax is ELE.
The MR System AE does not support extended negotiations.

4.2.1.3.5.3. SOP Specific Conformance for Patient Root QR Information Model - MOVE SOP Class

The MR System provides standard conformance for the Patient Root QR Information Model - MOVE SOP Class.

4.2.1.35.3.1. Dataset Specific Conformance for Patient Root QR Information Model - MOVE SOP Class C-MOVE-SCU
The behavior of the Identifiers for MOVE is summarized in this section. The move destination will be MR system here.

Table 34: Identifiers for MOVE Patient Root Information Model as SCU

Patient Root Information Model

Attribute Name

Query/Retrieve Level

0008,0052

Tag

VR Comment

CsS Applied value: SERIES

QIR Series level

Patient ID 0010,0020 LO
Series Instance UID 0020,000E ul
Study Instance UID 0020,000D ul

The DICOM C-MOVE Patient Root Information Model Command Status Response Handling is shown in the Table 35.

Table 35: Status Response for C-MOVE Patient Root Information Model

Service Error . .
Further Meaning Behavior
Status Code
Success 0000 Sub-operations complete-No Failures The move job is marked as completed. The association is released.
Refused A701 Out of Resources- Unable to calculate The move job is marked as failed. The association is released. The reason
number of matches is logged and reported to the user.
A702 Out of Resources i Unable to perform The move job is marked as failed. The association is released. The reason
sub-operations is logged and reported to the user.
A801 Move destination unknown The move job is marked as failed. The association is released. The reason
is logged and reported to the user.
Failed A900 Identifier does not match SOP class The move job is marked as failed. The association is released. The reason
is logged and reported to the user.
Cxxx Unable to process The move job is marked as failed. The association is released. The reason
is logged and reported to the user.
Cancel FEOO Sub-operations terminated due to Cancel = The move job is marked as failed. The association is released. The reason
Indication is logged and reported to the user.
Warning B0O0O Sub-operations complete i One or more The move job is marked as completed. The association is released.
failures
Pending FFOO0 Sub-operations are continuing. The move job continues.

The possible Communication Failures during a C-MOVE as SCU are shown in the Table 36.
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Table 36: DICOM Command Communication Failure Behavior for C-MOVE Patient Root Information Model.

Exception
ARTIM Time-out
Network Reply Time-out
Association Time-out SCU
Association aborted

Behavior

The move job fails in case of association setup. The reason is logged and reported to the user.

The move job fails and the association is aborted. The reason is logged and reported to the user.

N/A

The move job fails. The reason is logged and reported to the user.

4.2.1.3.5.4. SOP Specific Conformance for Study Root QR Information Model - MOVE SOP Class
The MR System provides standard conformance to this SOP class.

4.2.1.35.4.1. Dataset Specific Conformance for Study Root QR Information Model - MOVE SOP Class C-MOVE-SCU
The identifiers for C-MOVE as SCU are listed in the Table 37.

Attribute Name

Query/Retrieve Level

Series Instance UID
Study Instance UID

Table 37: Identifiers for MOVE Study Root Information Model as SCU

Study Root Information Model

Tag VR Comment
0008,0052 CS Applied value: SERIES
QIR Series level
0020,000E ul
0020,000D ul

The DICOM Status Response for C-MOVE-SCU is shown in Table 38.

Service Error
Status Code
Success 0000
Refused A701
A702
A801
Failed A900
CXXX
Cancel FEOO
Warning B000O
Pending FFOO0

Table 38: Status response for Study Root Information Model C-MOVE-SCU.

Further Meaning

Sub-operations complete-No Failures

Out of Resources- Unable to calculate
number of matches

Out of Resources i Unable to perform
sub-operations

Move Destination unknown
Identifier does not match SOP class
Unable to process

Sub-operations terminated due to Cancel
Indication

Sub-operations complete i One or more
Failures

Sub-operations are continuing.

Behavior

The move job is marked as completed. The association is released.

The move job is marked as failed. The association is released. The reason
is logged and reported to the user.

The move job is marked as failed. The association is released. The reason
is logged and reported to the user.

The move job is marked as failed. The association is released. The reason
is logged and reported to the user.

The move job is marked as failed. The association is released. The reason
is logged and reported to the user.

The move job is marked as failed. The association is released. The reason
is logged and reported to the user.

The move job is marked as failed. The association is released. The reason
is logged and reported to the user.

The move job is marked as completed. The association is released.

The move job continues.

The possible Communication Failures for C-MOVE-SCU are shown in the table 39.

Table 39: DICOM Command Communication Failure Behavior for Study Root Information Model C-MOVE-SCU

Exception

ARTIM Time-out

Behavior

The move job fails in case of association setup. The reason is logged and reported to the user.
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Exception Behavior
Reply Time-out The move job fails and the association is aborted. The reason is logged and reported to the user.
Association Time-out SCU N/A
Association aborted The move job fails. The reason is logged and reported to the user.

4.2.1.3.6. (Real-World) Activity i Image Export

4.2.1.3.6.1. Description and Sequencing of Activities

As defined by the MR System RWA Archive Images, using the local patient database one may export Images to the selected network
destination by clicking the PACS but t othExainDatipnythe Setwork AR will sutcessivelyP AC S
do the following actions.

Note: - For any other DICOM node configured as Others, use Network button.

The Network AE initiates an association with the configured PACS node. Over this association all images, presentation states and
other related data are exported. When the storage job has finished, be it successfully or not, the Network AE releases the
association.

If the storage job failed then the storage job has to be executed over again.

If storage commitment is configured for each exported Series the Network AE requests storage commitment from the PACS. Each
storage commitment request handles the storage commitment of one series of images over a separate association.

The Figure below shows the sequence diagram for the storage of an Examination containing one Series of images.

Export Images Request Storage Commitment Remote AE

A-ASSOCIATE
|

:C-STORE(S)

:A~RELEASE

|
I A-ASSOCIATE

-

(If Configured)

Request Storage Commitment

Storage Commitment

A-RELEASE

| |
Figure 10: (Real Word) Activity - Export Images

4.2.1.3.6.2. Proposed Presentation Contexts
The presentation contexts proposed by Network AE for Image Export are defined in Table 40.

Table 40: Proposed Presentation Contexts for (Real-World) Activity i Image Export

Presentation Context Table

Abstract Syntax Transfer Syntax role Extended
Name uID Name List UID List By e
Grayscale Softcopy 1.2.840.10008.5.1.4.1.1.11.1 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCU None
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Presentation Context Table

Abstract Syntax

Name

Presentation State Storage
SOP Class

CT Image Storage SOP Class

MR Image Storage SOP Class

Enhanced MR Image Storage
SOP Class

MR Spectroscopy Storage SOP
Class

Raw Data Storage SOP Class

Secondary Capture Image

02021 Koninklijke Philips N.V.
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1.2.840.10008.5.1.4.1.1.2

1.2.840.10008.5.1.4.1.1.4

1.2.840.10008.5.1.4.1.1.4.1

1.2.840.10008.5.1.4.1.1.4.2

1.2.840.10008.5.1.4.1.1.66

1.2.840.10008.5.1.4.1.1.7
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Transfer Syntax

Name List

Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP (Process
14)

JPEG 2000 Image
Compression (Lossless Only)

Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP (Process
14)

JPEG 2000 Image
Compression (Lossless Only)

Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP (Process
14)

JPEG 2000 Image
Compression (Lossless Only)

Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP (Process
14)

JPEG 2000 Image
Compression (Lossless Only)

Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP (Process
14)

JPEG 2000 Image
Compression (Lossless Only)

Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP (Process
14)

JPEG 2000 Image
Compression (Lossless Only)

Explicit VR Big Endian

UID List
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2

Role EXteI‘.ld?d
Negotiation
SCU None
SCU None
SCU None
SCU None
SCU None
SCU None
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Transfer Syntax

Role Exter?dt.ed
Name uID Name List UID List Negotiation

Storage SOP Class Explicit VR Little Endian 1.2.840.10008.1.2.1

Implicit VR Little Endian 1.2.840.10008.1.2

JPEG Lossless, Non- 1.2.840.10008.1.2.4.70

Hierarchical, FOP (Process

14)

JPEG 2000 Image 1.2.840.10008.1.2.4.90

Compression (Lossless Only)
Philips Private MR Spectrum 1.3.46.670589.11.0.0.12.1 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCU None
Storage Explicit VR Little Endian 1.2.840.10008.1.2.1

Implicit VR Little Endian 1.2.840.10008.1.2

JPEG Lossless, Non- 1.2.840.10008.1.2.4.70

Hierarchical, FOP (Process

14)

JPEG 2000 Image 1.2.840.10008.1.2.4.90

Compression (Lossless Only)
Philips Private MR Series Data 1.3.46.670589.11.0.0.12.2 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCU None
Storage Explicit VR Little Endian 1.2.840.10008.1.2.1

Implicit VR Little Endian 1.2.840.10008.1.2

JPEG Lossless, Non- 1.2.840.10008.1.2.4.70

Hierarchical, FOP (Process

14)

JPEG 2000 Image 1.2.840.10008.1.2.4.90

Compression (Lossless Only)
Philips Private MR Examcard 1.3.46.670589.11.0.0.12.4 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCU None

Storage

Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP (Process
14)

JPEG 2000 Image
Compression (Lossless Only)

1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

The order of the proposed transfer syntaxes is configurable. The preferred transfer syntax is ELE.
The MR System AE does not support extended negotiations.

4.2.1.3.6.3.

As Grayscale Softcopy Presentation State objects are stored as separate series together with the images they belong to. The
Network AE initiates committing those Series in the same association if negotiated for, one after the other.

SOP Specific Conformance for Storage SOP Classes

4.2.1.3.6.3.1. Dataset Specific Conformance for C-STORE-RQ
The possible Status Responses for the export Images storage are shown in table 41.

Table 41: Status Response for C-STORE-RQ.

Service Error . .
Further Meaning Behavior
Status Code
Success 0000 Storage is complete. Message in console. The Export Images job continues. When the last image of the job has been

Successful stored stored the job is marked as Completed at the queue manager and the association is released.
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Service Error . .
Further Meaning Behavior
Status Code
Refused A7xx Out of Resources The Export Images job fails and the association is released. The reason is logged and reported
by message in console.
Error A9xx Data Set does not The Export Images job fails and the association is released. The reason is logged and reported
match SOP Class by message in console.
Cxxx Cannot understand The store job fails and the association is released. The reason is logged and reported to the
user.
Warning B00O Coercion of Data Message in console. The Export Images job continues. When the last image of the job has been
Elements stored the job is marked as Completed at the queue manager and the association is released.
B006 Elements Discard Message in console. The Export Images job continues. When the last image of the job has been
stored the job is marked as Completed at the queue manager and the association is released.
B007 Data Set does not Message in console. The Export Images job continues. When the last image of the job has been
match SOP Class stored the job is marked as Completed at the queue manager and the association is released.

When receivingaC-STORE response with O6Refusedd or OErrordé status the
associated with the job will be considered by the Network AE to have failed to transfer. The Network AE has the ability to
automatically recover from this situation and will attempt to send all the images at a later time.

The possible communication failures during a C-STORE-RQ are listed in Table 42.

Table 42: DICOM Command Communication Failure Behavior for C-STORE-RQ.

Exception Behavior
ARTIM Time-out The store job fails in case of association setup. The reason is logged and reported to the user.
Reply Time-out The store job fails in case of association setup. The reason is logged and reported to the user.
Association Time-out SCU The association is released.
Association Aborted The store job fails. The reason is logged and reported to the user.

4.2.1.3.7. (Real-World) Activity i Storage Commitment Push Model as SCU

4.2.1.3.7.1. Description and Sequencing of Activities

The Network AE supports both synchronous and asynchronous storage commitment. When synchronous storage commitment is
configured and the event report is not received within the configured time-out interval, the Network AE releases the association and
the storage commitment continues asynchronously.

The Figure below shows the sequence diagram for the storage and asynchronous storage commitment of an Examination containing
one Series of images.

If configured, Storage Commitment will be initiated in a new association after closing the storage of the related image storage (C-
STORE). This new association will be open until the remote archive sends a storage commitment report (Synchronous) or when the
configured maximum time is passed. When this maximum configured period is passed, it is the responsibility of the remote archive to
setup a new association with MR System and send the storage commitment report (asynchronous behavior).
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MR AE Remaote AE

A-ASSQCIATE-RQ \
7
Pl A-ASSOCIATE-AC
<
N-ACTION-RQ \
7
Pl N-ACTION-RSP,
<
MN-EVENT-REPORT-RQ \
7
/ N-EVENT-REPORT-RSP
A)
A-RELEASE-RQ \
7
/ A-RELEASE-RSP
A)

Figure 11: Sequencing of Storage Export with Synchronous Storage Commitment

MR AE Remote AE

A-ASSOCIATE-RQ \
7
Vl A-ASSOCIATE-AC
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N-ACTION-RQ \
?
V N-ACTION-RSP
A)
A-RELEASE-RQ \
?
Pl A-RELEASE-RSP
A)
Pl A-ASSOCIATE-RQ
A)
A-ASSOCIATE-AC N
7
Vl N-EVENT-REPORT-RQ
A)
N-EVENT-REPORT-RSP \
?
V A-RELEASE-RQ
A)
A-RELEASE-RSP \
?

Figure 12: Sequencing of Storage Export with Asynchronious Storage Commitment
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4.2.1.3.7.2. Proposed Presentation Contexts
The proposed presentation contexts for Storage Commitment Push Model as SCU are defined in Table 43.

Table 43: Proposed Presentation Contexts for (Real-World) Activity T Storage Commitment Push Model as SCU

Presentation Context Table

Abstract Syntax Transfer Syntax Role Extended
Name uID Name List UID List B ool
Storage Commitment Push 1.2.840.10008.1.20.1 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCU None
Model SOP Class Explicit VR Little Endian 1.2.840.10008.1.2.1

Implicit VR Little Endian 1.2.840.10008.1.2

The order of the proposed transfer syntaxes is configurable. The preferred transfer syntax is ELE.
The MR System AE does not support extended negotiations.

4.2.1.3.7.3. SOP Specific Conformance for Storage Commitment Push Model SOP Class
MR System conforms to the standard Storage Commitment model.

As Grayscale Softcopy Presentation State objects are stored as separate series together with the images they belong to, the Network
AE will initiate separate associations for committing those Series i one after the other.

The storage commitment status is shown in the Patient Administration Examination status. If the storage commitment failed, the
operator is responsible for exporting the images again.
Details regarding the response behavior for the Archive Images storage commitment request are described in the next sections.

4.2.1.3.7.3.1. Dataset Specific Conformance for Storage Commitment Push Model SOP Class N-EVENT-REPORT-SCP

Details regarding the Dataset Specific response behavior for Storage Commitment Attributes for N-EVENT-REPORT-RSP are
described in this section.

On receiving a storage commitment result with Event Type ID 1 (Storage Commitment Request Successful) the archive status of the
examination is updated in the Administration window of the MR scanner, to show.

On receiving a storage commitment result with Event Type ID 2 (Storage Commitment Request Complete i Failures Exist) the
Network AE behaves as summarized in Table 44.

Table 44: Status Response for N-EVENT-REPORT.

Service Status Error Code Further Meaning Behavior
Success 0000 Operation complete Continues with waiting for storage commitment.
Failure XXXX (any failure) The reason is logged.
0110 Processing failure Retry storage commitment request.
0112 No such object instance Retry store and storage commitment request.
0119 Class / Instance conflict Inform user and abort.
0122 Referenced SOP class not supported Inform user and abort.
0131 Duplicate transaction UID Inform user and abort.
0213 Resource limitation Retry storage commitment request.

The communication status behavior of the N-EVENT-REPORT is listed in Table 45.
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Table 45: DICOM Command Communication Failure Behavior for N-EVENT-REPORT.

Exception Behavior
ARTIM Time-out The reason is logged.
Network Reply Time-out The association is released. Continues with waiting for storage commitment.
Association Time-out SCU The association is released. Continues with waiting for storage commitment.
Association aborted Continues with waiting for storage commitment.

4.2.1.3.7.3.2. Dataset Specific Conformance for Storage Commitment Push Model SOP Class N-ACTION-SCU

This chapter describes the Dataset Specific response behavior for Storage Commitment Attribute N-ACTION-RQ.
Table 46: Storage Commitment Attribute for N-ACTION-RQ

Attribute Name Tag Comment

Storage Commitment Module
Transaction UID 0008,1195
Referenced SOP Sequence 0008,1199
>Referenced SOP Class UID 0008,1150
>Referenced SOP Instance UID  0008,1155

The possible status responses for N-ACTION-RQ are shown in the Table 47.

Table 47: Status Response for A-ACTION-RQ.

Service Status Error Code Further Meaning Behavior
Success 0000 Conformation. Operation complete The association will be released. Message in console.
Failure XXXX (any failure) Message in console. The reason is logged.

The possible communication failures are shown in the below 48.

Table 48: DICOM Command Communication Failure Behavior N-ACTION.

Exception Behavior
ARTIM Time-out The reason is logged.
Reply Time-out The association is released. The Archive Images job expects storage commitment report.
Association Time-out SCU The association is released. The Archive Images job expects storage commitment report.
Association Aborted The Archive Images job expects storage commitment report.

4.2.1.4. Association Acceptance Policy

This section describes the conditions under which the MR system will accept an association from a remote system.
The possible AE Association rejections are handled as shown in Table 49.

Table 49: Association Reject Reasons Handling

Result Source Reason/Diagnosis Behavior
1 - rejected 1 - DICOM UL service-user 117 no reason given Log entry.
permanent 21 application context name not supported Log entry.
31 calling AE title not recognized Log entry.
2 - DICOM UL service provider (ACSE 117 no reason given Log entry.
related function) 21 protocol version not supported Log entry.
3 - DICOM UL service provider 117 temporary congestion Log entry.
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Result

Source

(Presentation related function)

2 - rejected-transient

1 - DICOM UL service-user

2 - DICOM UL service provider
(ACSE related function)

3 - DICOM UL service provider
(Presentation related function)

DICOM Conformance Statement MR-R580
Doc Id: HSDP-706298
Doc status: Approved

Reason/Diagnosis Behavior
27 local limit exceeded Log entry.
1 - no-reason-given Log entry.
27 application context name not supported Log entry.
37 calling AE title not recognized Log entry.
17 no reason given Log entry.
21 protocol version not supported Log entry.
17 temporary congestion Log entry.
27 local limit exceeded Log entry.

The possible Association aborts are handled as shown in Table 50.

Source

0 - DICOM UL service-user
(initiated abort)

2 - DICOM UL service-provider
(initiated abort)

42.1.4.1.
42.1.4.1.1.

Table 50: Association Abort Policies Handling.

Reason/Diagnosis

0 - reason-not-specified

0 - reason-not-specified
1 - unrecognized-PDU

2 - unexpected-PDU

4 - unrecognized-PDU
parameter

5 - unexpected-PDU parameter

6 - invalid-PDU-parameter
value

(Real-World) Activity 1 Verification as SCP

Description and Sequencing of Activities

Behavior

When received, the Network AE terminates the connection and logs the event.
This is sent when:
- Association times out due to inactivity
- Any other problem than the ones specified for the MR System as
SCP in the rows below.

When received, the Network AE terminates the connection and logs the event.
This is sent when Import fails.

When received, the Network AE terminates the connection and logs the event.
This is sent when an unrecognized PDU type is received.

When received, the Network AE terminates the connection and logs the event.
This is sent when the received PDU type is not expected in the current state of
connection.

When received, the Network AE terminates the connection and logs the event.
This is sent when an unrecognized Associate PDU item is received.

When received, the Network AE terminates the connection and logs the event.
This is sent when:

- One of the Associate PDU items is received more than once.

- One of the Associate PDU items is received unexpectedly.

When received, the Network AE terminates the connection and logs the event.
This is sent when:

- One of the Associate PDU items is received more than once.

- One of the Associate PDU items is not received.

- Empty Called AE Title String (space-only) is received.

- Empty Calling AE Title String (space-only) is received.

- Unknown abstract syntax is received

- The length or the format of the received PDU item is invalid.

As defined by the MR System RWA Verify, the Network AE will act as a Verification SCP for any remote SCU.
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Remote AE MR AE
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4
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4
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A

Figure 13: (Real World) Activity i Request Verification

The Network AE accepts associations to verify application level communication using the C-ECHO command.

4.2.1.4.1.2. Accepted Presentation Contexts
The acceptable presentation contexts for Verification as SCP are defined in Table 51.

Table 51: Acceptable Presentation Contexts for (Real-World) Activity T Verification as SCP

Presentation Context Table

Abstract Syntax Transfer Syntax

Extended
Role o
Name uiD Name List UID List Negotiation
Verification SOP Class 1.2.840.10008.1.1 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCP  None

Explicit VR Little Endian 1.2.840.10008.1.2.1
Implicit VR Little Endian 1.2.840.10008.1.2

The order of the proposed transfer syntaxes is configurable. The preferred transfer syntax is ELE and shall be chosen in case
multiple Transfer Syntaxes are proposed in the Association Negotiation.

The MR System does not support extended negotiations.
4.2.1.4.1.3. SOP Specific Conformance for Verification SOP Class
The MR System provides standard conformance to Verification SOP class as an SCP.

42.1.4.1.3.1. Dataset Specific Conformance for Verification C-ECHO RSP

This section describes the dataset specific response behavior for Verification C-ECHO-RSP.
This part of the section includes the dataset specific behavior, i.e. error codes, error and exception handling, time-outs, etc.

Table 52: Status Response

Service Status Error Code Further Meaning Behavior

Success 0000 e.g. Matching is complete Eg. The SCP has successfully returned all matching information
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Table 53: DICOM Command Communication Failure Behavior for C-ECHO RSP

Exception Behavior
ARTIM Time-out The verification request fails. The reason is logged.
Reply Time-out The verification request fails and association is aborted. The reason is logged.
Association Time-out SCU The association is released.
Association aborted The verification request fails. The reason is logged.

42.1.4.2. (Real-World) Activity i FIND as SCP

4.2.1.4.2.1. Description and Sequencing of Activities

The query dialog is initiated by the Remote AE. The Remote AE request an association with the MR AE to send query requests to the
MR AE, starting with Patient or Study level query (for Patient Root (preferred) or Study Root model respectively through to Series
level queries (i.e. no Image level queries).

Remote AE MR AE

A-ASSOCIATE-RQ \
7
/ A-ASSOCIATE-AC
A)
C-FIND-RQ \
7
y C-FIND-RSP
A}
A-RELEASE-RQ N
7
Pl A-RELEASE-RSP
A}

T T
| |
Figure 14: Sequencing of Query Images

4.2.1.4.2.2. Accepted Presentation Contexts

The acceptable presentation contexts for FIND as SCP are defined in Table 54.

Table 54: Acceptable Presentation Contexts for (Real-World) Activity i FIND as SCP

Presentation Context Table

Abstract Syntax Transfer Syntax role Extended
Name uID Name List UID List NG BITEa
Patient Root QR Information 1.2.840.10008.5.1.4.1.2.1.1 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCP None
Model - FIND SOP Class Explicit VR Little Endian 1.2.840.10008.1.2.1
Implicit VR Little Endian 1.2.840.10008.1.2
Study Root QR Information 1.2.840.10008.5.1.4.1.2.2.1 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCP None
Model - FIND SOP Class Explicit VR Little Endian 1.2.840.10008.1.2.1

Implicit VR Little Endian 1.2.840.10008.1.2
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The MR AE accepts all contexts that are common in the proposed and acceptable Presentation Contexts. This means that the MR AE
can accept multiple proposed presentation contexts with the same SOP class but different transfer syntaxes.
There is no check for duplicate contexts, and these will therefore be accepted.

The MR AE does not support extended negotiations.

4.2.1.4.2.3. SOP Specific Conformance for Patient Root QR Information Model - FIND SOP Class

The MR AE provides standard conformance to the Query/Retrieve service class. Relational queries are not supported. The MR AE
can handle a maximum of 6 incoming association requests at the same time.

When queried with optional keys, the MR AE responds successfully for available keys if queried for universal matching; otherwise the
MR AE responds with a warning.

When queried with optional keys with non-universal matching, the MR AE returns information using universal matching for those
keys.

4.2.1.4.2.3.1. Dataset Specific Conformance for Patient Root QR Information Model - FIND SOP Class C-FIND-RSP
Available query keys for C-FIND-RSP are listed in Table 55.

Table 55: Requested Query Keys for Patient Root Information Model

Patient Root Information Model

Attribute Name Tag VR Type Of Matching Comment
Query/Retrieve Level 0008,0052 CS
Specific Character Set 0008,0005 CS
Q/R Patient level

Ethnic Group 0010,2160 SH Single value, Universal,
WildCard

Patient ID 0010,0020 LO Single value, Universal,
WildCard

Patient's Birth Date 0010,0030 DA Single value, Universal,
Range

Patient's Name 0010,0010 PN Single value, Universal,
WildCard

Patient's Sex 0010,0040 CS Single value, Universal,
WildCard

Other Patient IDs 0010,1000 LO Single value, Universal,
WildCard

Issuer of Patient ID 0010,0021 LO Single value, Universal,
WildCard

Patient Comments 0010,4000 LT Universal

Number of patient related studies 0020,1200 IS Universal

Number of patient related series 0020,1202 IS Universal

Number of patient related instances 0020,1204 IS Universal

Q/R Study level

Accession Number 0008,0050 SH Single value, Universal,
WildCard

Study Date 0008,0020 DA Single value, Universal,
Range

Study Description 0008,1030 LO Single value, Universal,
WildCard
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Study ID 0020,0010 SH Single value, Universal,
WildCard

Study Instance UID 0020,000D ul Single value, Universal,
List of UID

Study Time 0008,0030 ™ Single value, Universal,
Range

Referring Physician's Name 0008,0090 PN Universal

Admitting Diagnoses Description 0008,1080 LO Single value, Universal,
WildCard

Occupation 0010,2180 Single value, Universal,
WildCard

Additional Patient History 0010,21B0 Universal

Number of Study Related Series 0020,1206 Universal

Number of Study Related Instances 0020,1208 Universal

QIR Series level

Modality 0008,0060 CS Single value MR

Patient ID 0010,0020 LO

Performed Procedure Step Description 0040,0254 LO

Series Instance UID 0020,000E ul Single value, Universal,
List of UID

Study Instance UID 0020,000D ul

Table 56 shows the possible Status Responses for the C-FIND-RSP.

Table 56: Status Response

Service Status Error Code Further Meaning Behavior

Success 0000 Matching is complete The C-FIND request handling is completed, no more C-FIND
responses are sent.

Failed A900 Identifier does not match SOP

class
C000 Unable to process The C-FIND request cannot be parsed. MR logs the reason.

Refused A700 Out of Resources

Pending FFOO0 Matches are continuing Current match is supplied and any optional keys were supported in the
same manner as required keys. The C-FIND responses are
continuing.

FFO1 Matches are continuing Warning that one or more optional keys were not supported for
existence and/or matching for this identifier. The C-FIND responses
are continuing.

Cancel FEOO Matching terminated due to The C-FIND request is canceled, no more C-FIND responses are
Cancel Request sent.

4.2.1.4.2.4. SOP Specific Conformance for Study Root QR Information Model - FIND SOP Class

The MR AE provides standard conformance to the Query/Retrieve service class. Relational queries are not supported. The MR AE
can handle simultaneous C-FIND requests.

When queried with optional keys, the MR AE will respond successfully for available keys if queried for universal matching; otherwise
MR AE will responds with warning.

When queried with optional keys with non-universal matching, the MR AE returns information using universal matching for those
keys.
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42.1.4.24.1. Dataset Specific Conformance for Study Root QR Information Model - FIND SOP Class C-FIND-RSP
Available Query keys for C-FIND-RSP are listed in Table 57

Table 57: Requested Query Keys for Study Root Information Model

Study Root Information Model

Attribute Name Tag VR Type Of Matching Comment
Query/Retrieve Level 0008,0052 CS
Specific Character Set 0008,0005 CS
Q/R Study level

Accession Number 0008,0050 SH Single value, Universal,
WildCard

Ethnic Group 0010,2160 SH Single value, Universal,
WildCard

Patient ID 0010,0020 LO Single value, Universal,
WildCard

Patient's Birth Date 0010,0030 DA Single value, Universal,
Range

Patient's Name 0010,0010 PN Single value, Universal,
WildCard

Patient's Sex 0010,0040 CS Single value, Universal,
WildCard

Study Date 0008,0020 DA Single value, Universal,
Range

Study ID 0020,0010 SH Single value, Universal,
WildCard

Study Instance UID 0020,000D ul Single value, Universal,
List of UID

Study Time 0008,0030 ™ Single value, Universal,
Range

QIR Series level

Body Part Examined 0018,0015 CS Universal

Modality 0008,0060 CS Universal MR

Series Date 0008,0021 DA Single value, Universal,
Range

Series Instance UID 0020,000E ul Single value, Universal,
List of UID

Series Time 0008,0031 ™ Single value, Universal,
Range

Table 58 shows the possible status response for the C-FIND-RSP.

Table 58: Status Response for C-FIND-RSP

Service Error Further Meaning Behavior

Status Code
Success 0000 Matching is complete The C-FIND request handling is completed, no more C-FIND responses are sent.
Failed A900 Identifier does not match N.A.

SOP class
C000 Unable to process The C-FIND request cannot be parsed. MR logs the reason.

Refused A700 Out of Resources N.A.
Pending FFOO0 Matches are continuing Current match is supplied and any optional keys were supported in the same manner as

required keys The C-FIND responses are continuing.
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Service Error

Further Meaning Behavior
Status Code
FFO1 Matches are continuing Warning that one or more optional keys were not supported for existence and/or
matching for this identifier The C-FIND responses are continuing.
Cancel FEOO Matching terminated due to The C-FIND request is canceled, no more C-FIND responses are sent.

Cancel Request
The possible Communication Failures are shown in the below Table 59.

Table 59: DICOM Command Communication Failure Behavior

Exception Behavior
ARTIM Time-out The query fails in case of association setup. The reason is logged.
Reply Time-out The query fails and association is aborted. The reason is logged.
Association Time-out SCU The association is released.
Association Aborted The query fails. The query fails. The reason is logged.

4.2.1.4.3. (Real-World) Activity T MOVE as SCP

4.2.1.4.3.1. Description and Sequencing of Activities

The MR system shall accept associations from systems that wish to retrieve images from the MR database using the C-MOVE
command. After MR Retrieve Local Images the MR Export Images is started.
Figure 15 shows the sequencing of retrieved images.

MR AE Remote AE
I I
| |
| |
7] A A-ASSOCIATE-RQ ]
A-ASSOCIATE-AC < |
= C-MOVE-RQ
C-MOVE-RSP

C-MOVE-RSP (Pending 1..n)

Y

A-RELEASE-RQ
A-RELEASE-RSP

A

Y

Figure 15: Sequencing of Retrieve Local Objects

4.2.1.4.3.2. Accepted Presentation Contexts
The acceptable presentation contexts for MOVE as SCP are shown in Table 60.
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Table 60: Acceptable Presentation Contexts for (Real-World) Activity T MOVE As SCP

Presentation Context Table

Abstract Syntax Transfer Syntax

Extended
Role N L
Name uID Name List UID List egotiation

Patient Root QR Information 1.2.840.10008.5.1.4.1.2.1.2 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCP None
Model - MOVE SOP Class Implicit VR Little Endian 1.2.840.10008.1.2

Explicit VR Little Endian 1.2.840.10008.1.2.1
Study Root QR Information 1.2.840.10008.5.1.4.1.2.2.2 Explicit VR Big Endian 1.2.840.10008.1.2.2 SCP None
Model - MOVE SOP Class Explicit VR Little Endian 1.2.840.10008.1.2.1

Implicit VR Little Endian 1.2.840.10008.1.2

The MR AE accepts all contexts that are common in the proposed and acceptable Presentation Contexts. This means that the MR AE
can accept multiple proposed Presentation Contexts with the same SOP class but different Transfer Syntaxes.

The order of the proposed transfer syntaxes is configurable.

There is no check for duplicate contexts, and these will therefore be accepted.

The MR AE does not support extended negotiations for Patient Root QR Information Model MOVE SOP class and for Study Root QR
Information Model - MOVE SOP Class.

4.2.1.4.3.3. SOP Specific Conformance for Patient Root QR Information Model - MOVE SOP Class

The MR AE provides standard conformance to MOVE SOP class as an SCP.
The possible Status Response for C-MOVE RSP is shown in Table 61.

Table 61: Status Response for C-MOVE-RSP

Service Error . .
Further Meaning Behavior
Status Code
Success 0000 Sub-operations complete i No Failures The C-MOVE command has been completed.
Refused A701 Out of Resources i Unable to calculate N/A
number of matches
A702 Out of Resources i Unable to perform Sub- N/A
operations
Failed A801 Move Destination unknown No C-STORE command will be sent. MR logs the reason.
A900 Identifier does not match SOP class N/A
Cancel C000 Unable to process The C-MOVE request cannot be parsed. No Store Command will be
sent. MR logs the reason.
Warning FEOO Sub-operations terminated due to Cancel The C-MOVE request is canceled, no more C-MOVE responses are
Indication sent.
Pending B0O0O Sub-operations complete i One or more N/A
Failures

The Table 62 shows the possible Communication Failures for C-MOVE.

Table 62: DICOM Command Communication Failure Behavior for C-MOVE.

Exception Behavior
ARTIM Time-out The move job fails in case of association setup. The reason is logged.
Reply Time-out The move job fails and association is aborted. The reason is logged.
Association Time-out SCU The association is released.
Association aborted The move job fails. The reason is logged.
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4.2.1.4.3.4. SOP Specific Conformance for Study Root QR Information Model - MOVE SOP Class
The MR AE provides standard conformance to the MOVE SOP class as an SCP.

42.1.434.1. Dataset Specific Conformance for Study Root QR Information Model - MOVE SOP Class C-MOVE-RSP

The table 63 shows the MOVE lIdentifiers for Study Root Information model.
Table 63: Identifiers for MOVE Study Root Information Model as SCP

Study Root Information Model

Attribute Name Tag VR Comment
Query/Retrieve Level 0008,0052 CS Applied value: SERIES
QIR Series level
Series Instance UID 0020,000E  UI
Study Instance UID 0020,000D Ul
Patient ID 0010,0020 LO

The possible status Responses for the C-MOVE-RSP are shown in Table 64.

Table 64: Status Response for C-MOVE

Service Error

Status Code Further Meaning Behavior
Success 0000 Sub-operations complete i No Failures The C-MOVE command has been completed.
Refused A701 Out of Resources i Unable to calculate N/A
number of matches
A7012 Out of Resources i Unable to perform Sub- N/A
operations
Failed A801 Move Destination unknown No C-STORE command will be sent. MR logs the reason.
A900 Identifier does not match SOP class N/A
Cancel C000 Unable to process The C-MOVE request cannot be parsed. No Store Command will be
sent. MR logs the reason.
Warning FEOO Sub-operations terminated due to Cancel The C-MOVE request is canceled, no more C-MOVE responses are
Indication sent.
Pending B0O0O Sub-operations complete i One or more N/A
Failures

The possible communication failures for C-MOVE are shown in Table 65.

Table 65: DICOM Command Communication Failure Behavior for C-MOVE.

Exception Behavior
ARTIM Time-out The move job fails in case of association setup. The reason is logged.
Reply Time-out The move job fails and association is aborted. The reason is logged.
Association Time-out SCU The association is released.
Association aborted The move job fails. The reason is logged.

4.2.1.4.4. (Real-World) Activity 1 Image Import

4.2.1.4.4.1. Description and Sequencing of Activities

As defined by the MR System RWA Import Images, the Network AE acts as a Storage SCP for any remote Storage SCU that is
configured on the MR System, using an accepted presentation context.
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The MR AE accepts associations from other systems that wish to store images in the MR System database, using the C-STORE

command.

Remote AE MR AE
] ]
| |

ik A-ASSOCIATE-RQ -
7
./ A-ASSOCIATE-AC
A)
C-STORE-RQ N
7
K C-STORE-RSP
A-RELEASE-RQ N
7
/ A-RELEASE-RSP
<

Figure 16: (Real World) Activity - Import Images

After the MR Network AE accepts an association from the remote Storage SCU the MR system will receive images from that remote

Storage SCU, send store responses including the relevant status back, and releases the association on SCU request.

The MR supports a maximum number of incoming associations (default 4) for the set of SCP's. This number is configurable.

42.1.4.4.2.

Accepted Presentation Contexts

The possible presentation contexts are shown in the table 66.

Table 66: Acceptable Presentation Contexts for (Real-World) Activity T Image Import

Presentation Context Table

Abstract Syntax

Name

Grayscale Softcopy
Presentation State Storage
SOP Class

MR Image Storage SOP Class
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Transfer Syntax

Name List
Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP
(Process 14)

JPEG 2000 Image
Compression (Lossless
Only)

Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP
(Process 14)

Role

UID List
1.2.840.10008.1.2.2
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

SCP

1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

SCP

Extended
Negotiation

None

None
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Presentation Context Table

Abstract Syntax

Name

Enhanced MR Image Storage
SOP Class

MR Spectroscopy Storage SOP
Class

Raw Data Storage SOP Class

Secondary Capture Image
Storage SOP Class

Philips Private MR Spectrum
Storage

Philips Private MR Series Data
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Transfer Syntax

Name List

JPEG 2000 Image
Compression (Lossless
Only)

Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP
(Process 14)

JPEG 2000 Image
Compression (Lossless
Only)

Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP
(Process 14)

JPEG 2000 Image
Compression (Lossless
Only)

Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP
(Process 14)

JPEG 2000 Image
Compression (Lossless
Only)

Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP
(Process 14)

JPEG 2000 Image
Compression (Lossless
Only)

Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian

JPEG Lossless, Non-
Hierarchical, FOP
(Process 14)

JPEG 2000 Image
Compression (Lossless
Only)

Explicit VR Big Endian

UID List
1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2

Extended
Role .
Negotiation
SCP None
SCP None
SCP None
SCP None
SCP None
SCP None

Page 55 of 157



Presentation Context Table
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Transfer Syntax

Name List

Explicit VR Little Endian
Implicit VR Little Endian
JPEG Lossless, Non-
Hierarchical, FOP
(Process 14)

JPEG 2000 Image
Compression (Lossless
Only)

Explicit VR Big Endian
Explicit VR Little Endian
Implicit VR Little Endian
JPEG Lossless, Non-
Hierarchical, FOP
(Process 14)

JPEG 2000 Image
Compression (Lossless
Only)

The MR System AE does not support extended negotiations for Image Import.
The order of the proposed transfer syntaxes is configurable. The preferred transfer syntax is ELE.

42.1.4.43.

SOP Specific Conformance for Storage SOP Classes

The Network AE provides Level 2 (Full) conformance to the storage SOP classes.

Level 2 attributes indicates that all Type 1, Type 2, and Type 3

UID List
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

1.2.840.10008.1.2.2
1.2.840.10008.1.2.1
1.2.840.10008.1.2
1.2.840.10008.1.2.4.70

1.2.840.10008.1.2.4.90

Extended
Role .
Negotiation
SCP None

Attributes defined in the 10D etc. associated with the SOP Class, as well as any Standard Extended attributes (including private
attributes) included in the SOP Instance, will be stored and may be accessed.

Secondary Capture images can be imported at any time and from any source.
However, the MR Network AE can only import MR images and belonging Presentation State objects that were created on a Philips
MR System. These imported images may be used for reference only; successful further export is not guaranteed.

When the MR Network AE receives images that do not originate from a Philips MR System or no longer contain Philips MR Private
tags, the MR Network AE responds with the success status (0000) but skips the objects since it is not understood by the system.

Images are considered to be originated from a Philips System if the SOP Class UID of the image begins with the prefix

fl1.3.46.6705890 or the

Manufacturer

has

the value

"Philips

When images which contain an empty value for Patient ID (0010, 0020) are imported into the MR Network AE, the AE generates a

unigue auto-generated ID value.

42.1.4.43.1.

Dataset Specific Conformance for C-STORE-RSP

The possible Status Responses for C-STORE are shown in Table 67.
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Table 67: Status Response for C-STORE-RSP

Service . .
Error Code Further Meaning Behavior (sent when)
Status
Refused A700 Out of resources The local database is full; recovery from this condition is left
to the SCU.
The MR System sends the failure response, logs the
condition, and aborts the association.
Success 0000 Successful stored The image(s) shall be stored in the local database.
Error A900 Data Set does not match SOP Class The image(s) cannot be parsed.
The MR System sends the failure response, logs the
condition, and aborts the association.
0117 Invalid Object Instance Study Instance UID/Series Instance UID is not present.
C000 Cannot understand The image(s) cannot be parsed/ SOP Instance UID is not
present.
The MR System sends the failure response, logs the
condition.
Warning B0O0O Coercion of Data Elements
B0OO7 Data Set does not match SOP Class The image(s) cannot be parsed.

The MR System sends the failure response, logs the
condition, and aborts the association.

B006 Elements Discarded

Table 68 shows the possible communication failures for C-STORE-RSP.

Table 68: DICOM Command Communication Failure Behavior for C-STORE-RSP

Exception Behavior
ARTIM Time-out The store job fails in case of association setup. The reason is logged.
Reply Time-out The store job fails and association is aborted. The reason is logged.
Association Time-out SCU The association is released.
Association aborted The store job fails. The reason is logged.

4.2.2. MR System Print

This chapter describes the Print AE in detail.
4.2.2.1. SOP Classes
This Application Entity provides Standard Conformance to the SOP Classes shown in Table 69.

Table 69: SOP Classes for MR System Print

SOP Class Name SOP Class UID SCU SCP
Basic Grayscale Print Management Meta SOP Class 1.2.840.10008.5.1.1.9 Yes No
>Basic Film Session SOP Class 1.2.840.10008.5.1.1.1 Yes No
>Printer SOP Class 1.2.840.10008.5.1.1.16 Yes No
>Basic Film Box SOP Class 1.2.840.10008.5.1.1.2 Yes No
>Basic Grayscale Image Box SOP Class 1.2.840.10008.5.1.1.4 Yes No

Any SOP specific behavior is documented further down in the applicable SOP specific conformance section.

4.2.2.2. Association Policies
This chapter describes the establishment of an association and the acceptance policies of the Print AE.
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4.2.2.2.1. General
The following DICOM standard application context is specified.

Table 70: DICOM Application Context

Description Value
Application Context Name 1.2.840.10008.3.1.1.1

4.2.2.2.2. Number of Associations

The number of simultaneous associations that the Print AE supports is specified in Table 71. The Print AE does not accept any
incoming associations.
Table 71: Number of associations as an Association Initiator for this AE

Description Value

Maximum number of simultaneous associations 1

4.2.2.2.3. Asynchronous Nature
Not applicable.

4.2.2.2.4. Implementation Identifying Information
The following values are used for Implementation Class UID and Implementation Version Name.

Table 72: DICOM Implementation Class and Version for MR System Print

Implementation Class UID 1.3.46.670589.11.0.0.51.4.58.0
Implementation Version Name Philips MR 58.0

4.2.2.2.5. Communication Failure Handling

The possible network communication failures are summarized in Table. 73
Table 73: Communication Failure Behavior

Exception Behavior
ARTIM Timeout The Association setup fails, and using A-ABORT and the command is marked as failed. The reason is
logged and reported to the user.
Association Aborted. The Print Image job is marked as Failed. The reason is logged and reported to the user.
Association Time-Out SCU The Association is Released.
Network reply Time-Out The Association is Released.

4.2.2.3. Association Initiation Policy
This section describes the conditions under which the Print AE initiates an Association.

The possible Status Responses are summarized in the table 74.

Table 74: Response Status Handler Behavior

Service Error . .
Further Meaning Behavior
Status Code
Success 0000 Matching is complete, successful operation. The SCP has successfully returned all matching information. The

status is logged.
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The possible Association Rejection responses are listed in the Table 75.

Table 75: Association Rejection response

Reason/Diagnosis

1 - no-reason-given

2 - application-context-name-not
supported

3 - calling-AE-title-not-recognized
7 - called-AE-title-not-recognized
1 - no-reason-given

2 - protocol-version-not-
supported

1 - temporary-congestion

2 - local-limit-exceeded

1 - no-reason-given

2 - application-context-name-not-
supported

3 - calling-AE-title-not-recognized
7 - called-AE-title-not-recognized
1 - no-reason-given

2 - protocol-version-not-
supported

1 - temporary-congestion

2 - local-limit-exceeded

Result Source
1 - rejected- 1 - DICOM UL service-user
permanent
2 - DICOM UL service-provider (ACSE
related function)
3 - DICOM UL service-provider
(Presentation related function)
2 - rejected- 1 - DICOM UL service-user
transient
2 - DICOM UL service-provider (ACSE
related function)
3 - DICOM UL service-provider
(Presentation related function)
4.2.2.3.1. (Real-World) Activity i Print Management as SCU

42.2.3.1.1.

Description and Sequencing of Activities

DICOM Conformance Statement MR-R580
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Behavior

The user is notified. If applicable the command
will be retried. Log entry.

The user is notified. If applicable the command
will be retried. Log entry.

The user is notified. If applicable the command
will be retried. Log entry.

The user is notified. If applicable the
command will be retried. Log entry.
The user is notified. If applicable the

command will be retried. Log entry.

The user is notified. If applicable the command
will be retried. Log entry.

The user is notified. If applicable the command
will be retried. Log entry.

The user is notified. If applicable the command
will be retried. Log entry.

The user is notified. If applicable the command
will be retried. Log entry.

The user is notified. If applicable the command
will be retried. Log entry.

The user is notified. If applicable the command
will be retried. Log entry.

The user is notified. If applicable the command
will be retried. Log entry.

The user is notified. If applicable the command
will be retried. Log entry.

The user is notified. If applicable the command
will be retried. Log entry.

The user is notified. If applicable the command
will be retried. Log entry.

The user is notified. If applicable the command
will be retried. Log entry.

Before MR images can be printed, the Print AE must have an open association with the Printer. If no association is opened yet, the

operator may initiate an associatonmanual | y
AE will try to initiate.
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Figure 17: Sequencing of Print Images

Note that the first N-GET message is used to inquire for general printer information, while the second N-GET message is used to
inquire for printer status information only.

4.2.2.3.1.2. Proposed Presentation Contexts
The presentation contexts for Print Management as SCU are defined in the table 76.

Table 76: Proposed Presentation Contexts for (Real-World) Activity i Print Management as SCU

Presentation Context Table

Abstract Syntax Transfer Syntax role Extended
Name uID Name List UID List Negotiation
Basic Grayscale Print 1.2.840.10008.5.1.1.9 SCU None
Management Meta SOP Class
>Basic Film Session SOP Class 1.2.840.10008.5.1.1.1 Implicit VR Little Endian 1.2.840.10008.1.2 SCU None
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