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1 Conformance Statement Overview

This document describes the conformance to the ACR-NEMA DICOM 3.0 Standard by the
ultrasound system of M11 Series/ M10 Series/ /M9 Series/M8 Series. We specify
ultrasound system generally refer to the products above in this document. The ultrasound
system implements the necessary DICOM services to download worklists from an
information system, save acquired Ultrasound (US) images and associated Structured
Reports to a network storage device and/or removable media, print to a networked
hardcopy device, query and retrieve the US images from a networked storage system,
and inform the information system about the works actually done. Table 1 provides an
overview of the supported network services, Table 2 lists the supported Media Storage
Application Profiles, and Table 3 lists the supported Structured Report Templates.

Table 1
NETWORK SERVICES
SOP Classes User(%fCSUe)rvice Provid?g 8:9 )Service
Transfer (Storage)
Verification Yes Yes
Ultrasound Image Storage Yes Yes
Ultrasound Multi-frame Image Storage Yes Yes
Secondary Capture Image Storage Yes Yes
Encapsulated PDF Storage Yes Yes
Raw Data Storage Yes Yes
Enhanced US Volume Storage Yes No
Query/Retrieve

I\S/ltg(cjlgl IiolgltNQDuery/Retrieve Information Yes No
I\S/ltggé/l R:olato (gluEery/Retrieve Information Yes No

Workflow Management
II\:/:(;gality Worklist Information Model — Yes No
Modality Performed Procedure Step Yes No
Storage Commitment Push Model Yes No
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User of Service Provider of Service
SOP Classes (SCU) (SCP)
Print Management
Basic Color Print Management Yes No
Basic Grayscale Print Management Yes No
Notes, Reports, Measurements, Transfer
Comprehensive SR Storage Yes Yes
Grayscale Softcopy Presentation State Yes No
Storage
Table 2
MEDIA SERVICES
Write Files Read Files
Media Storage Application Profile
S (FSC / FSU) (FSR)
Compact Disk - Recordable
STD-US-SC-SF&MF-CDR Yes / Yes! Yes
DVD
STD-US-SC-SF&MF-DVD Yes / Yes! Yes
STD-US-SC-SF&MF-DVD-RAM
USB Devices
STD-GEN-USB-JPEG
for Ultrasound images, Structured Yes / Yes! Yes
Reports and Encapsulated PDF Storage

Note:

1 Only acts as a FSU for media that may be written to multiple times.

Table 3
STRUCTURED REPORTS
Concept Name Supported
OB-GYN Ultrasound Procedure Report Yes!
Echocardiography Procedure Report Yes!
Vascular Ultrasound Report Yes!
Breast Imaging Report Yes?

Note:
1 M9Vet doesn’t support structured reports.
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read and understood in conjunction with the DICOM Standard. DICOM by itself does not
guarantee interoperability. The Conformance Statement does, however, facilitate a
first-level comparison for interoperability between different applications supporting
compatible DICOM functionality.

This Conformance Statement is not supposed to replace validation with other DICOM
equipment to ensure proper exchange of intended information. In fact, the user should be
aware of the following important issues:

The comparison of different Conformance Statements is the first step towards
assessing interconnectivity and interoperability between Mindray medical equipment
and other DICOM conformant equipments.

Test procedures should be defined and executed to validate the required level of
interoperability with specific compatible DICOM equipment, as established by the
healthcare facility.

The DICOM standard will evolve to meet the user’s growing requirements. Mindray is
actively involved in the development of the DICOM standard,. Therefore, Mindray
reserves the right to make changes to its products or to discontinue its delivery.

The Ultrasound System follows the IHE SWF, PDI, ED Profiles.

3.4 Terms and Definitions

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

Application Context — the specification of the type of communication used between
App caton Enttes. Example: DICOM network protocol.

Application Entity (AE) — an end point of a DICOM information exchange, including
the DICOM network or media interface software; i.e., the software that sends or
receives DICOM information objects or messages. A single device may have multiple
Application Entities.

Application Entity Title — the externally known name of an App _caton Entty, used
to identify a DICOM application to other DICOM applications on the network. The
Called AE Title defines the intended receiver of an Association. Nevertheless, the
Calling AE Title defines the requestor of an Association.

Application Profile - A Media Storage Application Profile defines a selection of
choices at the various layers of the DICOM Media Storage Model which are
applicable to a specific need or context in which the media interchange is intended to
be performed.

Association — a network communication channel set up between App caton
Enttes.

Association Establishment - an Association Establishment is the first phase of
communication between two DICOM Application Entities. The AEs use the
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Association Establishment to negotiate how data will be encoded and the type of data
to be exchanged.

® Attribute — a unit of information in an object definition; a data element identified by a
ta,. The information may be a complex data structure (Sequence), itself composed of
lower level data elements. Examples: Patient ID (0010,0020), Accession Number
(0008,0050), Photometric Interpretation (0028,0004), Procedure Code Sequence
(0008,1032).

® DICOM File Format - the DICOM File Format provides a means to encapsulate in a
File the Data Set representing a SOP Instance related to a DICOM Information
Object.

® DICOM Message Service Element (DIMSE) — a DIMSE defines the services and
protocols utilized by an Application Entity to exchange messages.

® File - a File is an ordered string of zero or more bytes, where the first byte is at the
beginning of the file and the last byte is at the end of the File. Files are identified by an
unique File ID and may by written, read, or deleted.

® File Meta Information - the File Meta Information includes identifying information on
the encapsulated Data Set. It is a mandatory header at the beginning of every DICOM
File.

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

® Joint Photographic Experts Group (JPEG) — a set of standardized image
compression techniques, available for use U'!y DICOM applications.

® Module — a set of Attrbutes within an In or‘ aton @b ect De nton that are logically
related to each other. Example: Patient Module includes Patient Name, Patient ID,
Patient Birth Date, and Patient Sex.

® Negotiation — first phase of Assocaton establishment that allows App caton
Enttes to agree on the types of data to be exchanged and how that data will be
encoded.

® Physical Media - a piece of material with recording capabilities for streams of bits.
Characteristics of a Physical Media include form factor, mechanical characteristics,
recording properties and rules for recording and organizing bit streams in accessible
structures.

® Presentation Context — the set of DICOM network services used over an
Assoc aton, as negotiated between App caton Enttes; includes Abstractf:yntaxes
and * rans er Syntaxes.

® Protocol Data Unit (PDU) — a packet (piece) of a DICOM message sent across the
network. Devices must specify the maximum size packet they can receive for
DICOM messages.
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® Security Profile — a set of mechanisms, such as encryption, user authentication, or
digital signatures, used by an App caton Entty to ensure confidentiality, integrity,
and/or availability of exchanged DICOM data

® Service Class Provider (SCP) — role of an App' caton Entty that provides a DICOM
network service; typically, a server that performs operations requested by another
App caton Entty (®ervce Cass y ser). Examples: Picture Archiving and
Communication System (image storage SCP, and image query/retrieve SCP),
Radiology Information System (modality worklist SCP).

® Service Class User (SCU) — role of an App' caton Entty that uses a DICOM network
service; typically, a client. Examples: imaging modality (image storage SCU, and
modality worklist SCU), imaging workstation (image query/retrieve SCU)

® Service/Object Pair (SOP) Class — the specification of the network or media transfer
(service) of a particular type of data (object); the fundamental unit of DICOM
interoperability specification. Examples: Ultrasound Image Storage Service, Basic
Grayscale Print Management.

® Service/Object Pair (SOP) Instance — an information object; a specific occurrence
of information exchanged in a
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DIMSE DICOM Message Service Element

DIMSE-C DICOM Message Service Element-Composite
FSC File-Set Creator

FSR File-Set Reader

FSU File-Set Updater

HIS Hospital Information System

IHE Integrating the Healthcare Enterprise

I0OD Information Object Definition

ISO International Standard Organization

JPEG Joint Photographic Experts Group
MODALITY  Ultrasound System

MPPS Modality Performed Procedure Step

MWL Modality Worklist

NEMA National Electrical Manufacturers Association
0 Optional (Key Attribute)

PACS Picture Archiving and Communication System
PDU Protocol Data Unit

R Required (Key Attribute)

RIS Radiology Information System

SCP Service Class Provider

SCU Service Class User

SOP Service Object Pair

SR Structured Reporting

TCP/IP Transmission Control Protocol/Internet Protocol
U Unique (Key Attribute)

UL Upper Layer

VR Value Representation

us Ultrasound

uiD Unique Identifier

GSPS Grayscale Softcopy Presentation State

3.6 References

DICOM Quick Guide & FAQ, Revision 7.0 Final Text, Mindray Co. Ltd

Digital Imaging and Communications in Medicine (DICOM), NEMA PS 3, available free at
http://medical.nema.org/

IHE Technical Framework, available free at http://www.ihe.net/
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4 Networking

4.1 Implementation Model

4.1.1 Application Data Flow

5‘6 a_y
2b Ty |
' Verification AE | _ | Verification
(SCP) I Scu
 Verification AE | | Verification
Request Echo > (scu) | —@
Send Images, ™~ | | : S torageAE | _ Storage
Reports, PDFs (scuw) [ ScP
Request . |
. P _ | Storage Commitment | L
Commits, Update ) AE (SCU) | > SC SCP
Status
N R Print AE | | _
] >
@ (SCU) |-—~(_ Printscp
Request | Worklist AE | , _/ Worlklist
odality Worklis (scw) [ ScP
Modality Performed | .
Send MPPS »  Procedure Step t > xosdasllg:v
AE (SCU) |
Request _ | Query/Retrieve |/ Query/Retrieve
Query/Retrieve AE (SCU) [ SCP
IR Storage AE | | Storage
@‘ (scp) l scu
DICOM Standard
Interface
Figure 1

Implementation Model

Note: Storage AE (SCP) only be used in Query/Retrieve

This application entity provides a user interface, internal database and network listener
that spawns additional threads as necessary to handle incoming connections.

Conceptually the network services may be modeled as the following AE’s, however, in fact
all the AE’s share a single (configurable) AE Title:

o Verification AE (as SCU and SCP)
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e Storage AE (as SCU and SCP)

e Storage Commitment AE (SCU)
e Print AE (as SCU)

o Worklist AE (as SCU)

e MPPS AE (as SCU)

e Query/Retrieve AE (as SCU)

4.1.2 Functional Definitions of AE’s

4.1.21 Verification AE

The ultrasound system supports the Verification service as a SCU and SCP.

As a SCU, verification is activated when the verify button is selected on the dicom service
configuration page where the verification results will also be showed to the user.

As a SCP, verification AE waits in the background for connections, will accept associations
with Presentation Contexts for SOP Class of the Verification Service Class, and will
respond successfully to echo requests.

4.1.2.2 Storage AE

As a SCU, the Storage AE originates associations for the transfer of DICOM Ultrasound
single frame images, multi-frame images, secondary capture images, GSPS,
comprehensive structured reports ,and Encapsulated PDFs to remote AE (selected from a
pre-configured list)..

The system supports automatic and manual storage.

The operations for automatic storage service are described below:
e Operation 1

Step 1: Enable “Send or printing after End Exam” in the user preset.

Step 2: End Exam, the ended exam (maybe include images, GSPS, SRs, PDFs) would
automatically send to the default storage service SCPs which are set to be default in the
DICOM service preset dialog.

e Operation 2
Step 1: Open the system preset dialog and switch to the "key config" tab page.

Step 2: Set the shortcut key which means saving image to hard disk and combines the key
with the function of sending image to the default DICOM storage SCPs.

Step 3: During the examining, the user can press the Send key to send image to default
DICOM storage service SCPs.
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The operations for manual storage service are described below:

e Operation 1

Step 1: Select the images from thumbnail menu in main Ul.

Step 2: Press “Send to” button and select DICOM Storage service SCPs.

Step 3: Send the images to the DICOM Storage service SCPs and send the comments to
the DICOM Storage service SCPs when the comment preset is enabled in DICOM
Storage preset.

e Operation 2
Step 1: Select exams in the iStation Dialog.
Step 2: Press “Send Exam” and select DICOM Storage service SCPs.

Step 3: Send the selected exams (maybe include images, GSPS, SRs, PDFs) to the
DICOM Storage service SCPs.

e Operation 3
Step 1: Select thumbnail in the iStation Dialog.
Step 2: Press “Send to” button and select DICOM Storage service SCPs.

Step 3: Send the images to the DICOM Storage service SCPs and send the comments to
the DICOM Storage service SCPs when the comment preset is enabled in DICOM
Storage preset.

e Operation 4
Step 1: Open the review dialog and select the images.
Step 2: Press the “Send To” button to choose the storage SCPs.

Step 3: Send the images to the DICOM Storage service SCPs and send the comments to
the DICOM Storage service SCPs when the comment preset is enabled in DICOM
Storage preset.

The SR only could be sent in the circumstance as below:

e The exam type is obstetric, gynecology, cardiac, vascular or breast.
e The SR Key for the exam type must be installed in option preset Ul.
e Exam is the unit to send.

e The status of the exam is "End", "Paused" or "Cancelled". SR would not be sent when
an active exam is selected.

e The DICOM storage service SCPs should be set as "Attach SR when Store Images"
or "Only Store SR".

The Encapsulated PDF only could be sent in the circumstance as below:
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e Exam is the unit to send.

e The status of the exam is "End", "Paused" or "Cancelled". Encapsulated PDF would
not be sent when an active exam is selected.

e The "Encapsulated PDF" should be enabled in DICOM storage service preset.
The Comment only could be sent in the circumstance as below:

e The "comment" should be enabled in DICOM storage service preset.
e The images saved must be with comments.

The status of the exam is "End", "Paused" or "Cancelled". Encapsulated PDF would not
be sent when an active exam is selected

3D/4D images could send as pre-configuration form:

Table 4
3D/4D Transfer Option
3D/4D Option SOP Class SOP Class UID
Normal US Image Storage 1.2.840.10008.5.1.4.1.1.6.1
US Multiframe Image Storage 1.2.840.10008.5.1.4.1.1.3.1
Volume Enhanced US Volume Storage 1.2.840.10008.5.1.4.1.1.6.2
Rawdata Raw Data Storage 1.2.840.10008.5.1.4.1.1.66

Transfer with Rawdata form is mainly used for MINDRAY Ultrasonic machine to get the
raw data of the image. The Storage SCP received the image could not review it because
the image information is coded in private form. 4DViewer or M9/M8 Series Diagnostic
Ultrasound System could retrieve the file and review it.

In the event that the ultrasound system is taken off the network as a portable system or
when a network failure occurs during a background store, the Storage SCU maintains a
queue of failed C-STORE requests. If pre-configured on Preset Ul, the failed C-Store
requests will be automatically retried specified times. If no pre-configuration, the user can
also retry the failed requests manually.

As a SCP, the Storage AE could only be used in Query/Retrieve, otherwise couldn't.

4.1.2.3 Storage Commitment AE

The Storage Commitment AE originates associations to ensure the reliable storage of
DICOM composite information objects on remote DICOM device after sending DICOM
Storage Service to the device.

The Storage Commitment service will be executed automatically in the circumstance as
below:

e The Storage Commitment Service is set to associate with the Storage Service in Exam is the unit to send
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¢ The status of the exam is "End". It would not be executed when an "Active", "Paused"
or "Cancelled" exam is selected.

41.2.4 Print AE

As a SCU, the Print AE originates associations for the print of DICOM Ultrasound single
frame images and secondary capture images to remote AE (selected from a
pre-configured list).

The system is capable of grayscale (B/W) and color print supporting with automatic and
manual print functions.

The operations for automatic print service are described below:
e Operation 1
Step 1: Enable “Send or printing after End Exam” in the user preset.

Step 2: End Exam, the single frame images and secondary capture images of ended
exam would automatically send to the default print service SCPs which are set to be
default in the DICOM service preset dialog.

Notes: This operation associates with the “Display Format” of the DICOM print preset, the
DICOM print will be not active until one page is filled with the images or the exam end. For
example, if the “Display Format” has been set to “STANDARD\2,3”, the DICOM print will
be not active until the shortcut key has been pressed 6 times. However, when the exam
end, the DICOM print will be active even if one page is not filled.

e Operation 2
Step 1: Open the system preset dialog and switch to the "key config" tab page.

Step 2: Set the shortcut key which which means saving image to hard disk and combines
the key with the function of sending image to the default DICOM print SCPs.

Step 3: During the examining, the user can press the print key to send image to default
DICOM print service SCPs.

The operations for manual print service are described below:

e Operation 1

Step 1: Select the images from thumbnail menu in main Ul.

Step 2: Press “Send to” button and select DICOM print service SCPs.
Step 3: Send the images to the DICOM print service SCPs.

e Operation 2

Step 1: Select exams in the iStation Dialog.

Step 2: Press “Send Exam” and select DICOM print service SCPs.

10
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Step 3: Send the single frame images and secondary capture images of the selected
exams to the DICOM print service SCPs.

e Operation 3

Step 1: Select thumbnail in the iStation Dialog.

Step 2: Press “Send to” button and select DICOM print service SCPs.
Step 3: Send the image to the DICOM print service SCPs.

e Operation 4

Step 1: Open the review dialog and select the images.

Step 2: Press the “Send To” button to choose the print SCPs.

Step 3: Send the images to the DICOM print service SCPs.

4.1.2.5 Worklist AE

The Worklist AE is activated through the Worklist Ul when the user selects a remote AE to
query (from a pre-configured list).The system supports automatic and manual query
depending on its configuration on Preset Ul. The system supports fuzzy query using “?”
and “*H.

e If set one and only one remote AE to be default status. The system can initiate a
query with default rules when show the Worklist Ul. The Worklist Server is the default
server. The Modality Type is US, the Exam Date is today, and the Scheduled Station
AE Title is blank.

e Alternatively if the default status is no, the user can specify query rules on Worklist Ul.
Such as Patient ID, Patient Name, Accession Number, Requested Procedure ID,
Worklist Server, Exam Date, Modality Type and Scheduled Station AE Title.

If no matches are found, a dialogue will be presented to the user to indicate so. The
possible reasons for this failure are listed to help trouble shooting.

If more than one matching patients found, user can discover lists number on the Ul. The
user can also change query rules for another query, or for further filter in local database to
locate the patients quickly. And the lists can be sorted in ascending or descending order.

41.2.6 MPPS AE

MPPS AE sends event transactions that facilitate the transfer of exam procedure status
from the ultrasound system to the information system.

MPPS messages are sent from the system under the following circumstances:

e MPPS N-Create, Status = IN PROGRESS. Starting a new exam or reactive an exam

11
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result of an operator action of ending the exam.

e MPPS N-Set, Status = DISCONTINUED. “Cancel Exam” causes the “Discontinued”
status to be sent. User can select various reasons from the “Reason of cancel Exam”
Ul when need to cancel an exam.

4.1.2.7 Query/Retrieve AE

The Query/Retrieve AE supports the Query/Retrieve services as an SCU.

As a Query SCU, the system initiates a C-Find request to the remote SCP if
pre-configured on the Preset Ul, and then query is invoked directly by the user. The
system supports fuzzy query using “?” and “*".

For remote AE, no matter what the default status is, the user can specify query rules on
Query/Retrieve Ul. Such as Patient ID, Patient Name, Accession Number, Exam Date and
select Search Key. If no matches are found, a dialogue will be presented to the user to
indicate so. The user can also change query rules for another query, or for further filter in
local database to locate the patients quickly.

As a Move SCU, the system supports the Study Root Query

12
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4.2 AE Specifications
4.2.1 Modality AE

4.2.1.1 SOP Classes

The ultrasound system provides Standard Conformance to the following SOP Class:

Table 5
SOP Class for Modality AE

SOP Class Name SOP Class UID SCU | SCP
Lf f:q‘; orb C2 ss S /8 - A0 /8‘1[ Y s Y s

S TS yoiy S AE b Y5 | Y s

s Mgt TS o 1S AE -4 Y Y e

S <on?r’ §r r’g. S ‘of’g RS /8 D-J”D/é -1 1t Y s Y s-t

Co/ﬁ YnsVs IR 5 pogS ,o?g RS /8 - A0 /é -1 .‘.L.’s/é?’ Ys |Y s

End ps -Q‘,, DS ‘orqg RS /8 - 400 /g - 1118 1| Y s Y s-!
En ng. S o/ ‘orqg RS /8 - 400 /g A1t Y s 0
N VDS jofe S ANE e Vs |Ys
S go's Co/ﬂ n st . S8 A0S 8 Ys | o
Bse #Vsda g iy B If'g /-r; er RS /8 - 400 /é -1 Y s 0
B sc Comor 5 Ty M rf’g /-r; »M‘QS C2 ss RS /8 - 400 /g L‘L‘L/ﬁ Y s o)
Bse E-/r sg orb C2 ss ‘—b—/8 D—J”ﬁ/&q - 111 Y s o)
Bgse E-/Eo S C2 ss RS /8 - 400 /&r‘ 1k Y s o)
Bgec #Vsda r/-g. Bo S C2 ss RS /8 - 400 /&r‘ - 11 Y s o)
LTy S C4 ss RS /8 - 400 /&r‘ - 119 Y s o)
LTy ) C2 ss RS /8 o 400 /é - 111 Y s o)
iﬁ) d 5‘Y ,_Or 2y tnfor /"L'OH ﬁ‘b =-Hn ‘—b—/S D—J'ﬁﬁ/é -1 3 1 Y s 0
iﬁ) q"y rfor/, rogu rS i &) C2 ss ‘—b—/S D—J'.ﬁlg _Jllj 3 Y s 0
Sy, V: oq ¥ r}l ¢ V' ingor ".'n.on ﬁﬁ) = Bn h /8 - 400 /é Aty 1 | Ys 0
Sy, V: og ¥ r}l ¢ V' ingor ".'n.on ﬁﬁ) - »5‘5" RS /8 - 400 /é 1y Y s 0
Vs aS oicopy rs rf‘y orb ‘q‘ S '019g RS /8 > A /8r‘ 11t | Ys 0

Note: 1 Yes only used in Query/Retrieve, otherwise No.
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4.2.1.2 Association Establishment Policies

4.2.1.2.1General
The DICOM standard application context name for DICOM 3.0 is always proposed:

Table 6
DICOM Application Context for Modality AE

Appg Ca'l. on COI% (] 9 /- ‘—h—/s ‘-"../gs -1

The PDU size is configurable with a minimum size of 16,384 and a maximum size of
65,536. The default PDU size is 32,768.

4.2.1.2.2Number of Associations

The system initiates one Association at a time for each destination to which a transfer
request is being processed in the active job queue list. Since Storage and Print tasks are
executed within a same thread, when they are selected simultaneously, only one job will
be active at a time, the other(s) remain pending until the active job is successful or failed.

Table 7
Number of Associations as an Association Initiator
M ./.‘7.‘ y ) a a
-1 N m bI'OjFS,i]1Illﬂ)S $S0Q" g ONS _1
Table 8
Number of Associations as an Association Acceptor
N A B y
,M_m /m / profgi f’nw SQSSOQQ.LOHS -1

4.2.1.2.3Asynchronous Nature
The ultrasound system will only allow a single outstanding operation on an association.
4.2.1.2.4lmplementation ldentifying Information

Table 9
DICOM Implementation Class and Version for Modality AE
[ A 3 <
t/p= Ty'ponCHss 1D . R W L
A y
t/ p=/ Ifl‘tOIl rgon */ 5‘4‘ ]j AY P

4.2.1.3 Association Initiation Policy
4.2.1.3.1Activity — Request Echo

4.2.1.3.1.1Description and Sequencing of Activities

The user can verify the existence of a DICOM server on the hospitals network, through a
button in the ‘DICOM Service’ screen. When the user presses this button, the ultrasound
system will initiate the association.
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Figure 2

Sequencing of Activity — Send Echo Request

4.2.1.3.1.2Proposed Presentation Contexts

The Verification AE (as SCU) supports the following Presentation Contexts for Verification.

Table 10
Presentation Contexts for Verification

PROPOSED PRESENTATION CONTEXTS

Abstract Syntax Transfer Syntax Role | Ext.
Name UID Name UID Neg.
L Cq‘t on | /8 -0 | g; 9y 5 Vi~ En Jn RS /8 - A /8‘13 S C on
./8JJ E prqg 5 7ig= En In S /8 ."Q../sjg;l S C‘ on
Eprog ¥ Be Enin | 4 30 4008 4y [5 C on

4.2.1.3.1.3SOP Specific Conformance

It summarizes the behavior of Ultrasound System when receiving status codes in a
C-ECHO response.

Table 11
Verification C-Echo Response Status Handling Behavior

Service Further Meaning Error Code Behavior (as SCU)

Status
Q1 cc ss [ ce ss 2000 D‘jcS,ql' 5458 g0 LFS cc S =
! ¥ s ll‘Oa 90 1e S A_XX D‘jcS,‘F‘l' S48S g0y nfqu,tg,

Fia kIir‘b-‘opmc ss CXXX D ‘jcS,ql' 5458 4O, nfqu_tg,

" " Anyqﬁir D ‘jcS,qq S48 5 4Oy nfyFr‘,;:,

i s
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4.2.1.3.2Activity — Store images, GSPS, SRs, PDFs, 3D/4D images

4.2.1.3.2.1Description and Sequencing of Activities

For each exam, image selected from the user interface to be transferred, an attempt will
be made to transfer it to the selected remote AE. When the storage fails, not only the
failed task will automatically retry specific times if configured on Preset Ul, but also user
can restart the failed task by pressing “Retry” Button on the ultrasound task management
dialog. Besides that, in the event that the ultrasound system is taken off the network or
when a network failure occurs during a background store, the Storage SCU maintains a
gueue of failed C-STORE requests. Once the network is restored, the system will retry
automaticlly.

Structured Reports will contain a part of common used measurements and calculations
created by ultrasound system, and custom measurements or calculations will also be sent
in SR

If custom measurements or calculations were defined, all custom measurements or
calculations will be contained in private elements(M-99999,MRUS,
"custom-measurement-name") in SR, where " custom-measurement-name " means the
name of user custom measurement in the ultrasound system.

e The OB and Gyn exam types create OB-GYN Ultrasound Procedure Reports.

e The Adult Card exam type creates Adult Echocardiography Reports.

e The Abd, Uro and Vas exam types create Vascular Reports

e The Breast exam types create Breast Imaging Reports.
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Storage
Commitment Storage AE Remote SCP
AE
1 Open Association -
2 C-STORE -
3 Close Association .
l: 1 Open Association
upon -
successful 2 N-ACTION(Store Commitment Request for Exams) -~
completion of o
an end exam 3 Close Association _
‘ 4 Open Association
5 N-EVENT-REPORT(Store Commitment Request for Exams)
) 6 Close Association
Commit -
Status Update
Figure 3
Sequencing of Activity — Send Storage Request
4.2.1.3.2.2Proposed Presentation Contexts

If Storage AE is offered a choice of Transfer Syntaxes in the accepted Presentation
Contexts, it will apply the first encountered to use for the C-STORE operation. As to
Compress Transfer Syntaxes, it will apply the user configured one.

Table 12
Proposed Presentation Contexts for Storage

PROPOSED PRESENTATION CONTEXTS

Abstract Syntax Transfer Syntax Role | Ext.
Name UID Name UID Neg.
y
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E prqg i Bg Ens'n e /8 - 400 /8‘1}—3 S CLT on
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Grayscale 1.2.840.10
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The behavior during communication failure is summarized in the Table below:

Table 14

Storage Communication Failure Behavior

Exception

Behavior
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The following tables provide the list of attributes requested in the Storage.

Table 15
US Image 10D
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IE Module
Patient Patient
Study General Study
Patient Study
Series General Series
Equipment General Equipment
Image General Image
Image Pixel
US Region Calibration
US Image
VOI LUT
SOP Common
Table 16
US Multi-Frame Image 10D
IE Module
Patient Patient
Study General Study
Patient Study
Series General Series
Equipment General Equipment
Image General Image
Image Pixel
Cine
Multi-frame
US Region Calibration
US Image
VOI LUT
SOP Common
Table 17
SC Image IOD
IE Module
Patient Patient
Study General Study
Patient Study
Series General Series
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Equipment

General Equipment

SC Equipment

Image

General Image

Image Pixel

SC Image

VOI LUT

SOP Common

Table 18

Encapsulated PDF 10D

IE Module
Patient Patient
Study General Study
Patient Study
Series Encapsulated Document
Equipment General Equipment

SC Equipment

Encapsulated

Encapsulated Document

Document SOP Common
Table 19
Raw Data IOD
IE Module
Patient Patient
Study General Study
Patient Study
Series General Series
Equipment General Equipment
Raw Data Acquisition Context
Raw Data
SOP Common
Table 20
Enhanced US Volume 10D
IE Module
Patient Patient
Study General Study
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Patient Study
Series General Series
Enhanced US Series
Frame of Frame of Reference
Reference Ultrasound Frame of Reference
Synchronization
Equipment General Equipment
Enhanced General Equipment
Image General Image

Image Pixel

Multi-frame Functional Groups

Multi-frame Dimension

Acquisition Context

Enhanced US Image

SOP Common

Table 21

Grayscale Softcopy Presentation State I0D

IE Module

Patient Patient

Study General Study
Patient Study

Series General Series
Presentation Series

Equipment General Equipment

Presentation
State

Presentation State Identification

Presentation State Relationship

Presentation State Shutter

Presentation State Mask

Displayed Area

Graphic Annotation

Graphic Layer

Softcopy Presentation LUT

SOP Common

Table 22
Patient Module

ATTRIBUTE | VR | TYPE ATTRIBUTE VALUE(S) AND COMMENTS
NAME
y
00400 ¢ \ YETI ¥y sl
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Table 24
Patient Study Module
ATTRIBUTE | VR | TYPE | ATTRIBUTE VALUE(S) AND COMMENTS
NAME
-
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D scpppon
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Table 25
General Series Module
ATTRIBUTE | VR | TYPE | ATTRIBUTE VALUE(S) AND COMMENTS
NAME
e,y | DA |3 K s AN
AR E I N AY
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Table 26
Encapsulated Document Series Module
ATTRIBUTE | VR | TYPE ATTRIBUTE VALUE(S) AND COMMENTS
NAME
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Table 29

Ultrasound Frame of Reffrence Module

ATTRIBUTE VR TYPE | ATTRIBUTE VALUE(S) AND
NAME COMMENTS
(0020,9312) ul 1 Volume Frame AUTO
of Reference
uiD
(0020,9307) CS 1 Ultrasound “APEX"
Acquisition
Geometry
(0020,9308) FD 1C Apex Position Position of the apex (or
phase center) of the
acquisition geometry,
encoded as XA, yA, and zAin
mm units in the Volume
Frame of Reference.
(0020,9309) FD 1 Volume to A 4x4 homogeneous
Transducer transformation matrix that
Mapping Matrix | maps the Volume Frame of
Reference coordinate system
XV, YV, ZV) to the
Transducer Frame of
Reference coordinate system
(XX, YX, ZX).
Table 30
Synchronization Module
ATTRIBUTE VR TYPE | ATTRIBUTE VALUE(S) AND
NAME COMMENTS
(0020,0200) ul 1 Synchronization | “1.2.840.10008.15.1.1"
Frame of
Reference UID
(0018,106A) CS 1 Synchronization | “EXTERNAL”: System is
Trigger synchronized to the
international standard UTC.
“NO TRIGGER”: System is
not synchronized.
(0018,1800) CS 1 Acquisition Time | “Y”: Time Synchronized

Synchronized

service is enabled.

“N”: Time Synchronized
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service is not enabled.
(0018,1802) CS 3 Time Distribution | “SNTP”: Time Synchronized
Protocol service is enabled.
S g0 TO= rg,p“TTime
Synchronized service is not
enabled.
Table 31
General Equipment Module
ATTRIBUTE | VR | TYPE ATTRIBUTE VALUE(S) AND COMMENTS
NAME
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Table 32
SC Equipment Module
ATTRIBUTE | VR | TYPE ATTRIBUTE VALUE(S) AND COMMENTS
NAME
ansn (s |3 Y9,y “s v
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Table 33
Enhanced General Equipment Module
ATTRIBUTE | VR | TYPE ATTRIBUTE VALUE(S) AND COMMENTS
NAME
00 300 0 1 Manufacturer %n £
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Table 34
General Image Module
ATTRIBUTE | VR | TYPE ATTRIBUTE VALUE(S) AND COMMENTS
NAME
a0’ |pa|.c | coy gy, AY
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Table 35
US Image Module
ATTRIBUTE | VR | TYPE ATTRIBUTE VALUE(S) AND COMMENTS
NAME
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(0008,2124) IS  2C Number of Stages ~ “,”
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ATTRIBUTE VR TYPE ATTRIBUTE
NAME
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Table 41

Cine Module Used for US Multi-Frame Images Only

ATTRIBUTE VR TYPE ATTRIBUTE
NAME
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Table 44
SC Image Module Used for Second Capture Images Only
ATTRIBUTE | VR | TYPE ATTRIBUTE VALUE(S) AND COMMENTS
NAME
) ay
<0 \‘L’i DA |3 Oy o6 <on’r Al
Fgr “\
) & M3 ' % con Y | AV
L L ‘,{ﬁ\‘Ll L4/ 0o con’r AL;
Cyr A
Table 45
Encapsulated Document Module
ATTRIBUTE VR TYPE | ATTRIBUTE VALUE(S) AND
NAME COMMENTS
(0020,0013) $ 1 Instance A}
Number N
(0008,0023) DA 2 Content Date A}
A
(0008,0033) \ M 2 Content Time A
(0008,002A) ® 2 Acquisition AN
DateTime N
(0028,0301) 1 Burned In “YE ”
Annotation
(0042,0010) X 2 Document Title £ ™ 1= OFg % Dae Fr;
(0040,A043) S ¢ 2 Concept Name |S ;407 ro= Ig'&
Code Sequence
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(0040,A493) S 3 Verification Flag A‘ -
I13 C\ E ka Dn q‘q“ %(
b'\- T’ ca0 ry b= p rson-
“ ]; tFtED” A" % ¢©
gen 0 sl 23
b‘I rorVg 'rpc‘or
/ gl / v
— _;n, ~. Ot q\ 058
9 ca0 q o= FOLugS cOTy Ij-
(0042,0012) 4 1 MIME Type of “application/pdf”
Encapsulated
Document
(0042,0011) B 1 Encapsulated [ % DFDa ’r;
Document
Table 46
Acquisition Context Module
ATTRIBUTE VR TYPE | ATTRIBUTE VALUE(S) AND
NAME COMMENTS
(0040,0555) S ¢ 2 Acquisition S g0 % o=t
Context
Sequence
Table 47
Raw Data Module
ATTRIBUTE VR TYPE | ATTRIBUTE VALUE(S) AND
NAME COMMENTS
(0020,0013) SQ 2 Instance
Number
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mapped to
(5001,FF13)

Table 48

Multi-frame Functional Groups Module

ATTRIBUTE

VR

TYPE

ATTRIBUTE
NAME

VALUE(S) AND
COMMENTS

(5200,9229)

SQ

Shared
Functional
Groups
Sequence

(0028,9132)

SQ

> Frame VOI
LUT Sequence

(0028,1050)

DS

>>Window
Center

Set by the system

(0028,1051)

DS

>>Window
Width

Set by the system

(0020,930F)

SQ

>Plane
Orientation
(Volume)
Sequence

(0020,9302)

FD

>>|mage
Orientation
(Volume)

Set by the system

(0018,9806)

SQ

>US Image
Description
Sequence

(0008,9007)

CS

>>Frame Type

“ORIGINAL\PRIMARY”

(0008,9206)

CS

>>Volumetric
Properties

“YOLUME”

(0008,9207)

CS

>>Volume
Based
Calculation
Technique

“NONE”

(5200,9230)

SQ

Per-frame
Functional
Groups

Sequence

(0020,9111)

SQ

>Frame
Content
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Sequence

(0018,9151) DT 1C >>Frame Set by the system
Reference
DateTime

(0018,9074) DT 1C >>Frame Set by the system
Acquisition
DateTime

(0018,9220) FD 1C >>Frame Set by the system
Acquisition
Duration

(0020,9157) UL 1C >>Dimension Set by the system
Index Values

(0020,930E) SQ 1 >Plane Position
(Volume)
Sequence
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Table 49
Multi-frame Dimension Module
ATTRIBUTE VR TYPE | ATTRIBUTE VALUE(S) AND
NAME COMMENTS
(0020,9221) SQ 1 Dimension
Organization
Sequence
(0020,9164) ul 1 >Dimension AUTO
Organization
uiD
(0020,9222) SQ 1 Dimension Including 3 items.
Index
Sequence
(0020,9165) AT 1 >Dimension Item1: 0x0020930d
Index Pointer | |tem2: 0x00209301
Item3: 0x00189808
(0020,9167) AT 1C >Functional Item1: 0x00209310
Group Pointer | jtem2: 0x0020930e
Item3: 0x00189807
(0020,9164) Ul 1C >Dimension Item1, Item2, Item3: AUTO
Organization
uiD
(0020,9421) LO 3 >Dimension Item1: Time
Description ltem2: Image position(Z)
Label Item3: Data type
Table 50
Enhanced US Image Module
ATTRIBUTE VR TYPE | ATTRIBUTE VALUE(S) AND
NAME COMMENTS
(0008,0008) cS 1 Image Type “ORIGINAL/PRIMARY”
(0028,0002) us 1 Samples Per “1”
Pixel
(0028,0004) CS 1 Photometric “MONOCHROME2”
Interpretation
(0028,0100) usS 1 Bits Allocated “8”
(0028,0101) usS 1 Bits Stored “8”
(0028,0102) us 1 High Bit “7n
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(0028,0103)

us

1 Pixel
Representation

uon

(0020,9311)

CS

1 Dimension
Organization

Type

“3D” or “3D_TEMPORAL"™:

(0008,002A)

DT

1 Acquisition
Datetime

AY
A
A

(0018,9073)

FD

1 Acquisition
Duration
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(0018,980E) SQ 1 Transducer
Beam Steering
Code Sequence
>(0008,0100) SH 1 Code Value “125258”
>(0008,0102) SH 1 Coding Scheme | “DCM”
Designator
>(0008,0103) SH 1 Coding Scheme | “20090409”
Version
>(0008,0104) LO 1 Code Meaning “Mechanical beam steering”
(0018,980F) SQ 1 Transducer
Application
Code Sequence
>(0008,0100) SH 1 Code Value “125261"
>(0008,0102) SH 1 Coding Scheme | “DCM”
Designator
>(0008,0103) SH 1 Coding Scheme | “20090409”
Version
>(0008,0104) LO 1 Code Meaning “External Transducer”
(0018,5022) DS 1 Mechanical S o™y e
Index
(0018,5024) DS 1 Bone Thermal S ;'™ sy -~
Index
(0018,5026) DS 1 Cranial Thermal S 4 #”y™ sy -
Index
(0018,5027) DS 1 Soft Tissue S o™y -
Thermal Index
(0018,9801) FD 1 Depth(s) of S o™y -
Focus
(0018,5050) IS 1 Depthof Scan 5 ¢ 8¢ 5" gl

Field

Table 51

Presentation State identification Module

ATTRIBUTE VR TYPE | ATTRIBUTE VALUE(S) AND
NAME COMMENTS
(0070,0082) DA 1 Presentation AUTO
Creation Date
(0070,0083) ™ 1 Presentation AUTO

Creation Time
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(0020,0013) IS 1 Image Number AUTO
(0070,0080) CS 1 Content Label “LABEL”
(0070,0081) LO 2 Content “none description”
Description
(0070,0084) PN 2 Content “MR”
Creator's Name
Table 52
Presentation State Relationship Module
ATTRIBUTE VR TYPE | ATTRIBUTE VALUE(S) AND
NAME COMMENTS
(0008,1115) SQ 1 Referenced
Series
Sequence
(0020,000E) Ul 1 >Series Instance | MWL
uiD
(0008,1140) SQ 1 >Referenced
Image
Sequence
>>(0008,1150) Ul 1C >>Referenced MWL
SOP Class UID
>>(0008,1155) Ul 1C >>Referenced MWL
SOP Instance
uiD
Table 53
Displayed Area Module
ATTRIBUTE VR TYPE | ATTRIBUTE VALUE(S) AND
NAME COMMENTS
(0070,005A) SQ 1 Displayed Area
Selection
Sequence
(0008,1140) SQ 1C Referenced
Image
Sequence
>>(0008,1150) ul 1C Referenced MWL
SOP Class UID
>>(0008,1155) ul 1C Referenced MWL

SOP Instance
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Hand Corner

>>(0070,0011) FL 1C Bounding Box CONFIG
Bottom Right
Hand Corner
>>(0070,0012) Cs 1C Bounding Box “LEFT”
Text
Horizontal
Justification
Table 55
Graphic Layer Module
ATTRIBUTE VR TYPE | ATTRIBUTE VALUE(S) AND
NAME COMMENTS
(0070,0060) SQ 1 Graphic Layer
Sequence
(0070,0002) CS 1 Graphic Layer “LAYER1"
(0070,0062) IS 1 Graphic Layer “1”
Order
(0070,0066) us 3 Graphic Layer “39219”
Recommended
Display
Grayscale Value
Table 56
Softcopy Presentation LUT MODULE
ATTRIBUTE VR TYPE | ATTRIBUTE VALUE(S) AND
NAME COMMENTS
(2050,0020) CS 1C Presentation tDEYV Y
LUT Shape
Table 57
SOP Common Module
ATTRIBUT | V | TYP | ATTRIBUT VALUE(S) AND COMMENTS
E R E E NAME
(0008,0005) [ C | 1C Specific “GB18030”
S Character
Set
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(0008,0016) | UI |1 SOP Class | “_1,- 34 A3 - - 111}
uiD
(0008,0018) | UI | 1 SoP T L S LS L L
Instance 1 /& /8’
uiD
(0008,0012) | D |3 Instance AX
. A
A Creation Y
Date
(0008,0013) | T |3 Instance AX
. A
M Creation A
time

Conventions used for the Value(s) and Comments section are:
MWL — the attribute value source is from Modality WORKLIST
USER - the attribute value source is from User’s input

AUTO - automatically generated by the MODALITY system
CONFIG - the attribute value source is a configurable parameter

4.2.1.3.3Activity — Film Images

4.2.1.3.3.1Description and Sequencing of Activities

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

The system is invoked by the user on “Send to” Ul if the print remote AE is pre-configured.
Status of the print-job is reported through task management Ul. If pre-configured on
Preset Ul, the failed print task will be automatically retried specified times. If no
pre-configuration, the user can also retry manually. Only one task will be active at a time
for each separate hardcopy device. The same as Storage, the system could retry
automaticlly the failed task caused by network failure, when the network is restored.

A typical sequence of DIMSE messages sent over an association between Print AE and a
Printer is illustrated in Figure 4:

1. Print AE opens an association with the Printer.

2. N-GET on the Printer SOP Class is used to obtain current printer status information.
3. N-CREATE on the Film Session SOP Class creates a Film Session.
4

N-CREATE on the Film Box SOP Class creates a Film Box linked to the Film Session.
A single Image Box will be created as the result of this operation (Print AE default
uses the format STANDARDA\1.1, but user can change it on Preset Ul).

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

6. N-ACTION on the Film Box SOP Class instructs the printer to print the Film Box.
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The Printer prints the requested number of film sheets.

8. The Printer asynchronously reports its status via N-EVENT-REPORT notification
(Printer SOP Class). The Printer can send this message at any time. Print AE does
not require the N-EVENT-REPORT to be sent. Print AE is capable of receiving an
N-EVENT-REPORT notification at any time during an association.

9. N-DELETE on the Film Box SOP Class deletes the complete Film box SOP Instance
hierarchy.

10. N-DELETE on the Film Session SOP Class deletes the complete Film Session SOP
Instance hierarchy.

11. Print AE closes the association with the Printer.
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Figure 4
Sequencing of Activity — Film Images

4.2.1.3.3.2Proposed Presentation Contexts
Print AE is capable of proposing the Presentation Contexts shown in the Table below:

Table 58
Proposed Presentation Contexts for Activity Film Images
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Presentation Context Table

Abstract Syntax Transfer Syntax
Name UID Name List UID List Role | Ext.
Neg.
5 y
B Jh'/8 g J'”/& 1P |t Prey Y i | Tty /8 - A0 /8‘1} S CLT on
Ig VSC:l - Eil _],q n \
L
Mrzq /" E prgq i Vigg= Jl}'/s > A /8‘—13—"5 CAY on
wat . A
E prqy \ Bg :l;'/" .—J’Dﬁ/s‘—b—} S CLT on
Ei,ll Jq n \
(
B § ¢ Comor RS /8 - A0 /8 L‘L'L/fs t Fp_-: Y 5 Vigg" e /8 - A0 /8‘1} S CLT on
W B A
M Ay A 3
M3 Eprog 1 vigg= | 1y 80 Q08 S clv on
24 En j‘ I 1
Eprog \ Be | 50 4W88 4 (S C | on
Iin Jq n -\

4.2.1.3.3.3Common SOP Specific Conformance for all Print SOP Classes

The general behavior of Print AE during communication failure is summarized in the Table
below. This behavior is common for all SOP Classes supported by Print AE.

Table 59
Print AE Communication Failure Behavior

Exception Behavior
. A
" 0 v ;‘Lq ssogqr onﬁ'bor‘r,u s A AB’Y q,n
g~ PilyyOlss/ 1 _ qsf_;:, -
ASSOQQ‘L on? 8Oy, by' % C orn "Wor v PhiTyyolass /T . I ?J;, v b NOITES
2Y 1s e . q,n 'T‘L!fob ?_u- I 4ST POl 404 T‘,‘n S 1-
Recommended abbreviations to be used for the tables are:
VNAP Value Not Always Present (attribute sent zero length if no value is

present)
ANAP Attribute Not Always Present
ALWAYS Always Present with a value
EMPTY  Attribute is sent without a value

Recommended abbreviations to be used for the source of the data values in the tables
are:

USER the attribute value source is from User input

AUTO the attribute value is generated automatically
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the attribute value source is a configurable parameter

the attribute value is provided by printer

4.2.1.3.3.4SOP Specific Conformance for the Printer SOP Class

Print AE supports the following DIMSE operations and notifications for the Printer SOP
Class:

N-GET

N-EVENT-REPORT

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

4.2.1.3.3.4.1  Printer SOP Class Operations (N-GET)

Print AE uses the Printer SOP Class N-GET operation to obtain information about the
current printer status. The attributes excepted via N-GET are listed in the Table below:

Table 60
Printer SOP Class N-GET Request Attribute Identifier List
Attribute Name Tag
5y 64 s 12 1000 ¢
5y 5 ¢y s o o LU
y

sy r * L
rMm fq rr ,1)”.,&»”J'
My Py e M. 0 - A0 8 Ao
D %eS P=u Tpr #0_3 o0
S oi'w r oIy 01115' <08 ‘,ﬁ_)hﬁ'
D"' of ¥’ ¥ ng,brq'; on ,1)”‘5_1)”'
vy Cabfyon a3 0}

The behavior of Print AE when encountering status codes in a N-GET response is
summarized in the Table below:

Table 61
Printer SOP Class N-GET Response Status Handling Behavior
Service Further Error Behavior
Status Meaning Code
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4.2.1.3.3.4.2 Printer SOP Class Notifications (N-EVENT-REPORT)
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Print AE is capable of receiving an N-EVENT-REPORT request at any time during an
association. The behavior of Print AE when receiving Event Types within the
N-EVENT-REPORT is summarized in the Table .

Table 62
Printer SOP Class N-Event-Report Behavior
Event Type | Event Behavior
Name Type ID
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The reasons for returning specific status codes in a N-EVENT-REPORT response are
summarized in the Table below:

Table 63
Printer SOP Class N-EVENT-REPORT Response Status Reasons
Service Further Error Reasons
Status Meaning Code
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4.2.1.3.3.5SOP S