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Foreword

This is a supplement to the IHE <Domain Name> Technical Framework <VX.X>. Each supplement undergoes a process of public comment and trial implementation before being incorporated into the volumes of the Technical Frameworks.

<For Public Comment:>This supplement is published on <Month XX, 201x> for Public Comment. Comments are invited and may be submitted at http://www.ihe.net/<domain>/<domain>comments.cfm. In order to be considered in development of the Trial Implementation version of the supplement comments must be received by <Month XX, 201X>. 

<For Trial Implementation:>This supplement is published for Trial Implementation on <Month XX, 201X> and may be available for testing at subsequent IHE Connectathons. The supplement may be amended based on the results of testing. Following successful testing it will be incorporated into the <Domain Name> Technical Framework. Comments are invited and may be submitted at http://www.ihe.net/<domain>/<domain>comments.cfm.

This supplement describes changes to the existing technical framework documents and where indicated amends text by addition (bold underline) or removal (bold strikethrough), as well as addition of new sections introduced by editor’s instructions to “add new text” or similar, which for readability are not bolded or underlined.

“Boxed” instructions like the sample below indicate to the Volume Editor how to integrate the relevant section(s) into the relevant Technical Framework volume: 

Replace Section X.X by the following:

<Instructions to authors are encapsulated in angled brackets as “< … >” and denoted with italicized text. These instructions are to be deleted in their entirety prior to publication.>

This Supplement Template is intended for the development of new Profiles. Simple changes or updates to existing Supplements or Profiles should be made using the Change Proposal process. However, the addition of formal Options and significant changes may not be made using the Change Proposal process. In this latter case, this Supplement Template should be used, but a paragraph should be added to the Forward and to the Introduction to the Supplement explaining the situation. Also, see the Technical Framework Development section at http://wiki.ihe.net/index.php?title=Process#Technical_Framework_Development for more guidance on CPs versus new Supplements. 

All of the sections in this document are required. Sections may not be deleted. The outline numbering is intended to be consistent across Profiles and across Domains, so do not adjust the outline numbering. If there is no relevant content for a section, simply state “Section not applicable”, but leave the numbering intact.  Sub-sections may be added for clarity.

This Supplement Template includes templates for Volumes 1 (Profiles), 2 (Transactions), 3 (Content Modules), and 4 (National Extensions). Volumes 1, 2, and/or 3 are developed together for Public Comment and Trial Implementation submission. Volume 4, National Extensions, is typically developed at a later point in time, usually at Trial Implementation or later. Templates for all four volumes are included in this document for the sake of completeness. If you are beginning a new profile, you are strongly discouraged from using National Extensions and should instead focus on optional data sets or other alternatives. For more information, see http://wiki.ihe.net/index.php?title=National_Extensions_Process.

General information about IHE can be found at: www.ihe.net
Information about the IHE <Domain Name> domain can be found at: http://www.ihe.net/Domains/index.cfm
Information about the structure of IHE Technical Frameworks and Supplements can be found at: http://www.ihe.net/About/process.cfm and http://www.ihe.net/profiles/index.cfm
The current version of the IHE Technical Framework can be found at: http://www.ihe.net/Technical_Framework/index.cfm
Comments may be submitted regarding this TF Template Supplement document, itself, by going to the IHE Domain Coordination page wiki or directly at: https://docs.google.com/spreadsheet/ccc?key=0ArXo-8k7wNCYdHdTUnZBZDIwZ19STjJwaWFkTnBSOVE#gid=0    Please enter any comments/issues as soon as they are found.  Do not wait until a future review cycle is announced.   The intent is that this template itself is being tested in the Dec 2011 – June 2012 Technical Framework Profile development cycle.
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Introduction to this Supplement

This supplement adds the Discrete Positioning and Delivery Workflow Profile to the IHE-RO Domain. 

History

	May 7, 2010
	1.5
	Ulrich Busch
(ulrich.busch@varian.com)
	New transactions:

Notify Device to start UPS [RO-DPD-20]

· Used to notify the esp. devices like PPVS, PPRS, PPMS, PPD that they can start their process

· Protocol undefined currently.

· Added this transaction at various places, where user initiation was for seen in previous versions.

TDD in re-positioning replaced by PPD Primary

· In text

· In scenarios

Linked PPD primary and PPD secondary with intiation transaction so that they can synchronize the re-positioning

· Assumption is, that due to the complexity of different mechanics and geometric conditions and the required knowledge of all of this, when PPDs work together, that the PPDs regulate the re-positioning amongst each other as needed.

Made RO-14 optional in case a primary PPD can perform all axis which is specified for the a certain delivery device..

Re-arranged some sequences in re-positioning to allow for repetition of re—positioning steps, when both PPD aahve dependent acis.

Added RO-26 progress update from TDD to TMS to ensure treatment progress awareness as safe as possible at the TMS, so that network and application failures are less critical.

Removed Actor combination section and replaced by note, that this shall be re-visited later.

Moved RO-21, RO-26 of PPMS to be performed after all beams are treated.

Moved subscription of PPMS  to TSM, added subscription of TDD

Moved UPS status change transaction of PPMS to TSM, removed UPS Treat Status updates from TDD to PPMS, becaused they go via TSM in this version.

Correction continuation of subsequent beams (and merged with resumption of beam after monitoring interruption)

	Nov 12, 2010
	1.6
	Ulrich Busch
(ulrich.busch@varian.com)
	Converted to Supplement

	Jan 27, 2011
	
	Ulrich Busch
(ulrich.busch@varian.com)
	- The RO-DPD-02 Transaction goes from PPVS to PPD (in addition to from PPVS to TDD) in the presence of PPD devices.

- Updated Use Case Roles and Interaction diagrams or RO-DPD-20

- Started to specify in detail how “Notify Device to Start UPS” (RO-DPD-20) is supposed to work. 

- Added safety transaction to scenarios diagram as a option to do (not yet decided, whether we do this or not). 

	March 4, 2011
	
	Ulrich Busch
(ulrich.busch@varian.com)
	- In ‘Discrete Delivery Workflow Integration Profile’:

· - added transaction RO-DPD-02 from TSM to TDD to prompt TDD to start treating.

· - Correction: UPS Final Update [RO-21] and UPS Completed/Cancelled [RO-25] transactions should occur after all beams are treated.

· - added RO-DPD-07 right away after WL Query

- In Delivery diagrams, the first RO-DPD-07 is replaced with the a Set UPS IN PROGRESS transaction (like Discrete Delivery Workflow Profile),

- In “Interruption Handling by a Re-Acquisition of Positioning Data,” added treatment record storage.

- Introduced RO-DPD-21: Create Positioning Acquisition and Positioning Registration UPS

- Introduced RO-DPD-22: Create Treat UPS and Beam Delivery Instruction for continuation

- Removed sections ’ 1.1.1 Treatment Completion’ and ‘1.1.2 Profile Preconditions’ which were present in the Open Issues sections to indicate that they need to be moved from the originally and misplaced location. Those sections are now part of the IPDW and therefore don’t need to be placed in here any more – they are referred to from here.

	April 15, 2011
	
	Ulrich Busch
(ulrich.busch@varian.com)
	- Split sequence diagram for Acquisition and Registration into ‘Positioning Acquisition’ and ‘Evaluate Position’, because they need more space.

	May 13, 2011
	1.7
	Ulrich Busch
(ulrich.busch@varian.com)
	Added RO-19 to the Initiate Session sequence diagram in the same sense as in IPDW. Added explanatory text as present in IPDW.

RO-DPD-07: Renamed to ‘Notify on Beam Delivery Status Change’ and changed description accordingly to indicate that this is a notification only (and different from RO-26)

	May 20, 2011
	
	Ulrich Busch
(ulrich.busch@varian.com)
	Various editorial cleanups on formatting, styles etc. (no change bars)

	May 20, 2011
	1.8
	Ulrich Busch
(ulrich.busch@varian.com)
	Added scenario to notify all actors at the beginning of the treatment session. Introduced RO-DPD-23 for that purpose.

Added user interaction (esp. envocation of processes) into:

- IHE Discrete Delivery Workflow Integration Profile
- IHE Discrete Monitoring Workflow Integration Profile 1
- IHE Discrete Monitoring Workflow Integration Profile 2

Changes in Discrete Monitoring Workflow Integration Profile 2

- Indication for Readiness of monitoring [RO-DPD-19] goes via TSM
- Notify on active beam [RO-DPD-10] goes via TSM
- Notify on active beam [RO-DPD-10] moved below block of beam delivery to indicate that this notification is outside the real-time regime
- Removed callout D, which was not used

Changes in Discrete Monitoring Workflow Integration Profile 3

- Direction of callout Corrected
- Reversed order of TDD versus PPMS UPD completion, because TDD will first notify
- Added Notification from TSM to PPMS on finishing the treatment by Notify Device to stop UPS [RO-DPD-24] (new transaction)
- Removed first UPS Completed / Cancelled [RO-25], because that’s not needed any more

Changes in Figure 4.3 4 Interruption Handling by Re-Acquisition of Positioning Data

- Moved callout G after the creation of the continuation step, because that has to happen before treatment is re-started at G with beam selection

	February 17, 2012
	1.9
	Ulrich Busch
(ulrich.busch@varian.com)
	Various editorial enhancement to prepare for next round of work:

- Formatting cleaned

- Update to new supplement template 10.1 (2012-12-20)

	May 11, 2012
	1.10
	Ulrich Busch
(ulrich.busch@varian.com)
	Changes based of feedback of WG-07 PWF Subgroup Brussels 2012-02:
· Patient Positioning Verification System (PPVE) renamed to Patient Positioning Acquisition System (PPAS)
· Added use case description for DPDW 2
· Removed all intended re-use of transactions with IPDW (does not work effectively – consistency we have to ensure by other means)

· Synchronized Object Storage (OST) actor with IPDW definitions.
· Renamed RO-DPD-04 ‘Store RT Patient Position Correction Instruction’ to ‘Store RT Patient Position Modification Instruction’ to sue the nomenclature of Supplement Patient Positioning and Workflow
· Updated most of the Use Case Role Diagram and Interaction Diagrams to reflect changes as above.
· Changed PPD Primary to PPD Master
· Changed ‘Notify on active beam’ to ‘Notify on Beam Status’ 
· Made some transactions optional
· Made user interaction optional in Figure 2.
Further changes

· Populated the transaction tables of Volume 1

· Completed and as necessary updated all Use Case Role and Interaction diagrams in the transaction sections in Volume 2
· Added further descriptions of various transactions in Volume 2


Open Issues and Questions

	1
	Pre- 1.6
	Ulrich Busch
(ulrich.busch@varian.com)
	June 2010:

(Excerpt of remaining items of protocol of meeting 2010-06 :)

DPDW draft document was reviewed by Uli Busch. Changes to to be made in the document are noted below:

•
425 a. TC should evaluate Discrete Positioning Workflow support for positioning-only scenarios in which initial patient setup is performed in a separate room from treatment. In such cases, there may be a separate session manager, and may require transfer of information to a second session manager for treatment.

•
c. Consider including “TDD/Primary PPD” combination Actor

•
e. In section 6.2.5, for dynamic, adaptive therapy, one needs to create a new plan and store a treatment record (alternately report actual in treatment record)

	2
	1.6
	Ulrich Busch
(ulrich.busch@varian.com)
	March 4, 2011

Support for Positioning Verification and correction on a beam-by-beam basis may have to be included..

	3
	1.6
	Ulrich Busch
(ulrich.busch@varian.com)
	Issues of Meeting 2011-01-27:

- Eventually, design the scenario with the safety checker, which works with similar component approach as the other ones – also to illustrate to the approach in a Pull mode.

	6
	1.8
	Ulrich Busch
(ulrich.busch@varian.com)
	From WG-07 November 2011 Review:
Should be split up the PPRS into a pure registration actor (issuing the Registration IOD) and a user review application issuing the correction requested to be actually applied (which may not be the same scope as the registration suggested). 

	7
	1.10
	Ulrich Busch
(ulrich.busch@varian.com)
	The following Actor Combinations shouold be considered:

Consider including “TDD/Primary PPD” combination Actor
(from June 2010 TC Meeting)

Eventualls defined a PPVS that combines PPAS and PPRS
(from Brussels 2012-02 WG-07 PWF Meeting)


Closed Issues

	4
	1.6
	Ulrich Busch
(ulrich.busch@varian.com)
	March 4, 2011

- RO-DPD-07: Change Treat UPS Status : Take similar semantics (and partly same text) as in IPDW: RO-26: UPS Progress Update for Treatment. 

Positioning Verification per beam.

	5
	Pre- 1.6
	Ulrich Busch
(ulrich.busch@varian.com)
	June 2010

The following items have been addressed in version 1.7:

(Excerpt of protocol of meeting 2010-06 :)

DPDW draft document was reviewed by Uli Busch. Changes to to be made in the document are noted below:

•
435 Workflow Integration Profile 1 diagram. a. In figure 5.2-1, add transaction RO-DPD-02 from TSM to TDD to prompt TDD to start treating.

•
b. Correction: UPS Final Update [RO-21] and UPS 440 Completed/Cancelled [RO-25] transactions should occur after all beams are treated.

•
d. Note: UPS in Progress is missing

•
445 e. Note: UPS Progress Update should be synchronized with TDW and IPDW profiles

•
a. Note: Subscription for monitoring treat and other UPSs needs to be clarified in detail with respect to the mechanisms used.

•
450 b. In Fig 6.2-2 Profile 2 diagram, the first RO-DPD-07 should be replaces with the a Set UPS IN PROGRESS transaction (like Discrete Delivery Workflow Profile),

•
c. Correction: RO-DPD-07 should only indicate N-EVENT Report (Beam-on/Beam-off)

•
c. In Section. 6.2-2 “Interruption Handling by a Re-Acquisition of Positioning Data,” add treatment record storage.

•
455 d. At the end of the re-positioning the TSM must issue a continuation UPS and Beam Delivery Instruction for the TDD to continue the treatment.


Editorial

Diagrams shall be pasted as Picture (Windows Metafile), because that takes the least space.

Volume 1 – Profiles

Add to Section X

1 Discrete Positioning and Delivery Workflow (DPDW) Profile

The Discrete Positioning and Delivery Workflow Profile describe a patient’s treatment in radiation therapy, which involves the positioning of a patient and treatment delivery with or without position monitoring. In this profile, the positioning, monitoring and radiation delivery are executed by a two or more separate devices.

Currently, this profile is divided into 3 sub-profiles for better organization during editing and to establish build blocks for to support different combinations. The final organizationg will be decided at the end of profile developement.

2 Treatment Session Workflow Frame Integration (DPDW 1) Profile

2.1 DPDW 1 Actors, Transactions, and Content Modules
<Actor/ Transaction diagram and Actor/ Transaction table. >

Figure X.1-1 shows the actors directly involved in the <Profile Name> Integration Profile and the relevant transactions between them.  Other actors that may be indirectly involved due to their participation in <other related profiles>, etc. are not necessarily shown.
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Figure 2.1‑1
Discrete Positioning and Delivery Workflow 1 Actor Diagram

Table X.1-1 lists the transactions for each actor directly involved in the <Profile Name> Profile. In order to claim support of this Integration Profile, an implementation must perform the required transactions (labeled “R”). Transactions labeled “O” are optional.  A complete list of options defined by this Integration Profile and that implementations may choose to support is listed in Volume I, Section X.2.

Table X.1-1. <Profile Acronym> Profile - Actors and Transactions

	Actors
	Transactions 
	Optionality
	Section in Vol. 2

	TMS
	RO-17 Worklist Query for Positioning and Delivery 
	R
	

	
	RO-19 UPS in Progress
	R
	

	
	RO-20 Retrieve Workitem Input Objects from TMS
	R
	

	
	RO-DPD-17 Collective UPS Final Update
	R
	5.24

	
	RO-DPD-18 Collective UPS Completed / Cancelled
	R
	5.25

	TSM
	RO-17 Worklist Query for Positioning and Delivery 
	R
	

	
	RO-19 UPS in Progress
	R
	

	
	RO-20 Retrieve Workitem Input Objects from TMS
	R
	

	
	RO-DPD-17 Collective UPS Final Update
	R
	5.24

	
	RO-DPD-18 Collective UPS Completed / Cancelled
	R
	5.25

	
	RO-DPD-23 Notify Treatment Session Actors on Starting Session
	R
	5.30

	PPAS
	RO-DPD-23 Notify Treatment Session Actors on Starting Session
	R
	5.30

	PPRS
	RO-DPD-23 Notify Treatment Session Actors on Starting Session
	R
	5.30

	PPMS
	RO-DPD-23 Notify Treatment Session Actors on Starting Session
	R
	5.30

	PPD Master
	RO-DPD-23 Notify Treatment Session Actors on Starting Session
	R
	5.30

	PPD Aux
	RO-DPD-23 Notify Treatment Session Actors on Starting Session
	R
	5.30

	TDD
	RO-DPD-23 Notify Treatment Session Actors on Starting Session
	R
	5.30


2.1.1 Actor Descriptions and Actor Profile Requirements

2.2 DPDW 1 Actors Options

The profile does not contain any options.
2.3 DPDW 1 Actors Actor Required Groupings

2.4 DPDW 1 Document Content Module

2.5 DPDW 1 Overview
2.5.1 Concepts

The initial query, performed by the TSM against the TMS, to retrieve the UPS containing the steps to be performed in the treatment session, has the same content as in the Integrated Positioning and Delivery Workflow Profile (IPDW). In the current profile, the TSM distributes the UPS to the various devices during the treatment session, while in the Integrated Positioning and Delivery Workflow Profile (IPDW) this is an internal communication. In both cases though, the content of the treatment session has been scheduled in a TMS and is retrieved from this schedule to the TSM.

Therefore all general conditions and requirements of the IPDW in the scope of initial and final states of the TMS applies to this profile as well, esp. the content of the sections ‘Treatment Cancellation Prior to Radiation’, ‘Treatment Completion’,  ‘Profile Preconditions’, ‘Profile and Device Capabilities’.
2.5.2 Use Case #1: Opening Treatment Session

2.5.2.1 Opening Treatment Session Use Case Description

In all profiles the TMS takes the role of providing a worklist service provider role to the involved devices. The TSM will initially query the TMS to retrieve all UPS planned for this treatment session, when the user indicates that the next patient is to be treated.

2.5.2.2 Opening Treatment Session Process Flow

This Worklist will contain the Treat UPS and additionally all UPS, which are present to define the positioning and monitoring behavior. Those UPS are published to the actors performing positioning, registration and monitoring on query. The definition of the various possible UPS follows the same rules as for the Integrated Positioning and Delivery Profile (especially along RO-17). The difference of this actual profile to the Integrated Positioning and Delivery Profile is that once the TSM has retrieved all UPS for the treatment session, it distributes those UPS further to other devices as needed in a multi-vendor environment.

After retrieving the UPS, the TSM uses the UPS N-ACTION service to inform the TMS that the specified Unified Procedure Steps have been claimed for execution during the treatment session. This means especially, that the device has taken exclusive ownership of those steps. The start of the actual execution will typically occur later in the course of processing the sequence of the Unified Procedure Steps.
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Figure 2.5‑1
Treatment Session Workflow Frame Integration Profile 1
Notifying all Actors

After the UPS have been loaded into the TSM, the TSM does notify all actors about the upcoming treatment session. This allows the actors to eventually setup the treatment context and prepare for the execution. 
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Figure 2.5‑1
Treatment Session Workflow Frame Integration Profile 2
2.5.3 Use Case #2: Closing Treatment Session

2.5.3.1 Closing Treatment Session Use Case Description

In all profiles the TMS takes the role of providing a worklist service provider role to the involved devices. The TSM will update the TMS on all UPS planned  for or created at this treatment session when the treatment session is closed.

2.5.3.2 Closing Treatment Session Process Flow

The various actors working on those UPS update the UPS status by setting the UPS content information and status on the TSM. At latest at the end of the treatment session, the TSM will update all UPS it has on the TMS to communicate back the final result.
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Figure 2.5‑1
Treatment Session Workflow Frame Integration Profile 3
This outer frame of the interaction follows the sequence diagram as defined in Supplement 74 'Utilization of Worklist in Radiotherapy Treatment Delivery'.

2.6 DPDW 1 Security Considerations

2.7 DPDW 1 Cross Profile Considerations

3 Discrete Positioning Workflow Integration Profile

The Discrete Positioning Workflow Profile involves the positioning of a patient prior to treatment delivery, where the positioning and delivery are performed by separate devices subsequently e.g. as follows:

The Patient Positioning Acquisition System (PPAS) acquires a for example set of 2D (planar projection), 3D (CT) positioning images or optical markers. This set represents the input data for the following registration against reference data.

The Patient Positioning Registration System (PPRS) performs a registration of the acquired data against previously retrieved reference images, reference markers positions or similar appropriate reference information. The user than assesses the current patient position with the results of the PPRS and determine the need and the amount of a correction of the patient position.

Based on the user’s decision, the PPRS requests a repositioning of the patient if necessary. 

The Patient Positioning Devices (PPD) performs the re-positioning of the Patient based on the re-positioning request issued from the PPRS.

Note that for this profile, the final output of the transaction is the fact that the patient positioning has been successfully performed (including a correction or re-correction against an initial setup, when needed).

After exiting this profile, typically the treatment session will continue with the Treatment Delivery Device (TDD) delivering the intended treatment.

3.1 DPDW 2 Actors, Transactions, and Content Modules

<Actor/ Transaction diagram and Actor/ Transaction table. >

Figure X.1-1 shows the actors directly involved in the <Profile Name> Integration Profile and the relevant transactions between them.  Other actors that may be indirectly involved due to their participation in <other related profiles>, etc. are not necessarily shown.
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Figure 3.1‑1
Discrete Positioning and Delivery Workflow 2 Actor Diagram

Table X.1-1 lists the transactions for each actor directly involved in the <Profile Name> Profile. In order to claim support of this Integration Profile, an implementation must perform the required transactions (labeled “R”). Transactions labeled “O” are optional.  A complete list of options defined by this Integration Profile and that implementations may choose to support is listed in Volume I, Section X.2.

Table X.1-1. <Profile Acronym> Profile - Actors and Transactions

	Actors
	Transactions 
	Optionality
	Section in Vol. 2

	TSM
	RO-DPD-20 Notify Device to start UPS
	R
	5.27

	
	RO-DPD-01 Worklist Query for Positioning Acquisition
	R
	5.8

	
	RO-DPD-06 Worklist Query for Repositioning
	R
	5.13

	
	RO-DPD-03 Request RT Patient Position Correction
	R
	5.10

	
	RO-DPD-08 Retrieve RT Patient Position Correction Instruction
	R
	5.15

	
	RO-DPD-04 Store RT Patient Position Modification Instruction
	R
	5.11

	
	RO-DPD-12 Worklist Query for Positioning Registration
	R
	5.19

	
	RO-DPD-15 Store RT Patient Position Modification Result
	R
	5.21

	PPAS
	RO-DPD-20 Notify Device to start UPS
	R
	5.27

	
	RO-DPD-01 Worklist Query for Positioning Acquisition
	R
	5.8

	
	RO-DPD-02 Retrieve Patient Positioning Device Actuals
	R
	5.9

	PPRS
	RO-DPD-20 Notify Device to start UPS
	R
	5.27

	
	RO-DPD-12 Worklist Query for Positioning Registration
	R
	5.19

	
	RO-DPD-04 Store RT Patient Position Modification Instruction
	R
	5.11

	
	RO-DPD-11 Retrieve Positioning Acquisition Results
	O
	5.18

	PPMS
	RO-DPD-20 Notify Device to start UPS
	R
	5.27

	
	RO-DPD-03 Request RT Patient Position Correction
	R
	5.10

	
	RO-DPD-15 Store RT Patient Position Modification Result
	O
	5.22

	PPD Master
	RO-DPD-20 Notify Device to start UPS
	R
	5.27

	
	RO-DPD-08 Retrieve RT Patient Position Correction Instruction
	R
	5.15

	
	RO-DPD-06 Worklist Query for Repositioning
	R
	5.13

	
	RO-DPD-14 Retrieve RT Patient Position Modification Instruction
	O
	5.21

	
	RO-DPD-15 Store RT Patient Position Modification Result
	R
	5.22

	PPD Aux
	RO-DPD-20 Notify Device to start UPS
	R
	5.27

	
	RO-DPD-14 Retrieve RT Patient Position Modification Instruction
	R
	5.21

	
	RO-DPD-15 Store RT Patient Position Modification Result
	R
	5.22

	TDD
	RO-DPD-20 Notify Device to start UPS
	R
	5.27

	
	RO-DPD-02 Retrieve Patient Positioning Device Actuals
	R
	5.9

	OST
	RO-DPD-11 Retrieve Positioning Acquisition Results
	R
	5.18


3.1.1 Actor Descriptions and Actor Profile Requirements

3.2 DPDW 2 Actors Options

<Table describing the options available for this integration profile and references to all sections that state requirements for compliance to the Option.>

Options that may be selected for this Integration Profile are listed in the table X.2-1 along with the Actors to which they apply.  Dependencies between options when applicable are specified in notes.

Table X.2-1 <Profile Name> - Actors and Options

	Actor
	Options
	Vol & Section

	Actor A
	No options defined 
	- -

	Actor F
	No options defined 
	- -

	Actor D/ Actor E
	No options defined 
	- -

	
	No options defined 
	- -

	Actor B (Actor C)
	No options defined 
	- -

	
	No options defined 
	- -


3.3 DPDW 2 Actors Actor Required Groupings

3.4 DPDW 2 Document Content Module

3.5 DPDW 2 Overview

3.5.1 Concepts

3.5.2 Use Case #1: Positioning Prior To Treatment
3.5.2.1 Positioning Prior To Treatment Use Case Description
Prior to delivering the therapeutic dose, the user detects, verifies and possible correct the patient position. The process starts with the acquisition of data revealing the patient position. It is assumed, that for those data corresponding reference dats are available which allow to determine the planned position for treatment. This use case covers various types of data to be used for positioning, including but is not limited to images, passive and active markers, surface representations.
After acquiring the actual positioning data, those are compared with corresponding reference data. Actors being able to handle those data will calculate a correction of the patient position based on a comparison of the acquired versus the reference data. The actual manual or algorithmic details of that comparison are out of scope of the profile.

The user reviews the proposed correction and is in charge of the decision how to proceed. The user may accept that correction as is, or actually decide to limit the appliance of that correction (e.g. to certain axis or directions) or to omit the correction.

The profile differentiates between the corrections as proposed registration actor and the correction actual being transferred to the positioning devices to allow user internvention. To which amount the user is allowed to determine the scope of the correction to be applied is profuct functionality and depends on various factors and is out of scope of the profile. The profile defines the workflow to allow the complete range of possible options.
3.5.2.2 Positioning Prior To Treatment Process Flow

The process flow for the Discrete Positioning and Delivery Workflow Profile is shown in the following figures.
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Figure 3.5‑1
Discrete Positioning Workflow Integration Profile 1
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Figure 3.5‑2
Discrete Positioning Workflow Integration Profile 2
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Figure 3.5‑3
Discrete Positioning Workflow Integration Profile 3
3.6 DPDW 2 Security Considerations

3.7 DPDW 2 Cross Profile Considerations

4 Discrete Delivery Workflow Integration Profile

The Discrete Delivery Workflow Profile involves the treatment delivery performed after discrete patient positioning workflow. This profile is alternative to the 2 other profiles: Discrete Delivery and Monitoring Workflow Integration Profile, where monitoring is involved during the treatment delivery and the Integrated Positioning and Delivery Workflow Integration Profile, where a PDS actor does both imaging/monitoring and delivery.

· The Treatment Delivery System (TDD) retrieves the input objects (the treatment plan) from the Object Storage (OST).

· The Treatment Delivery Device (TDD) delivers the intended treatment. Once the beam is on the Treat UPS status gets updated to being in progress. Once the beam is off the Treat UPS status gets updated to the final state.

· Finally, the TDD stores back the output objects (treatment records).

4.1 DPDW 3 Actors, Transactions, and Content Modules

<Actor/ Transaction diagram and Actor/ Transaction table. >

Figure X.1-1 shows the actors directly involved in the <Profile Name> Integration Profile and the relevant transactions between them.  Other actors that may be indirectly involved due to their participation in <other related profiles>, etc. are not necessarily shown.
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Figure 4.1‑1
Discrete Delivery Workflow 3 Actor Diagram

Table X.1-1 lists the transactions for each actor directly involved in the <Profile Name> Profile. In order to claim support of this Integration Profile, an implementation must perform the required transactions (labeled “R”). Transactions labeled “O” are optional.  A complete list of options defined by this Integration Profile and that implementations may choose to support is listed in Volume I, Section X.2.

Table X.1-1. Discrete Delivery Workflow Profile - Actors and Transactions

	Actors
	Transactions 
	Optionality
	Section in Vol. 2

	TSM
	RO-DPD-20 Notify Device to start UPS
	R
	5.27

	
	
	
	

	TDD
	RO-DPD-20 Notify Device to start UPS
	R
	5.27

	
	
	
	

	Check Performer
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Note:
This is a note 

4.1.1 Actor Descriptions and Actor Profile Requirements

4.2 DPDW 3 Actors Options

<Table describing the options available for this integration profile and references to all sections that state requirements for compliance to the Option.>

Options that may be selected for this Integration Profile are listed in the table X.2-1 along with the Actors to which they apply.  Dependencies between options when applicable are specified in notes.

Table X.2-1 Discrete Delivery Workflow - Actors and Options

	Actor
	Options
	Vol & Section

	Actor A
	No options defined 
	- -

	Actor F
	No options defined 
	- -

	Actor D/ Actor E
	No options defined 
	- -

	
	No options defined 
	- -

	Actor B (Actor C)
	No options defined 
	- -

	
	No options defined 
	- -


4.3 DPDW 3 Actors Actor Required Groupings

4.4 DPDW 3 Document Content Module

4.5 DPDW 3 Overview

4.5.1 Concepts

The process flow for the Discrete Monitoring Workflow Profile is shown in Figure Error! Reference source not found.-1.

4.5.2 Use Case #1: Delivery Of Treatment

4.5.2.1 Delivery Of Treatment Use Case Description

4.5.2.2 Delivery Of Treatment Process Flow
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Figure 4.5‑1
Discrete Delivery Workflow Integration Profile

4.6 DPDW 3 Security Considerations

4.7 DPDW 3 Cross Profile Considerations

5 Discrete Delivery and Monitoring Integration Profile

The Discrete Monitoring and Delivery Workflow Profile involves the monitoring the patient position during treatment delivery, where the monitoring and delivery are performed by separate devices:

The overall workflow is as follows:

· The Patient Positioning Monitoring System (PPMS) typically acts as a Patient Positioning Acquisition System (PPAS) in the delivery preparation phase to bring the patient into the correct position prior to start the beam. Potentially this could be another PPAS as well. This initial positioning step therefore will be along the integrated delivery workflow profile or along the discrete positioning workflow profile.

· The Treatment Delivery System (TDD) queries the Treatment Session Manager (TSM)  to pulls the worklist items for treatment. It then retrieves the input objects (the treatment plan) from the Object Storage (OST).

· It is assumed, that the Patient Positioning Monitoring System (PPMS) has already subscribed to the Treatment Session Manager (TSM) to request a notification, when the beam is switched on. If not, this will happen in that phase.
· The Treatment Delivery Device (TDD) informs the Treatment Session Manager (TSM), which beam is activated.

· The Treatment Session Manager (TSM) notifies the Patient Positioning Monitoring System (PPMS) to prepare for monitoring.
· Once the Patient Positioning Monitoring System (PPMS) is ready for monitoring, it informs the Treatment Session Manager (TSM) about that. The Treatment Session Manager (TSM) then informs the Treatment Delivery Device (TDD) that the system is ready to start delivery of therapeutic dose.
· The Treatment Delivery Device (TDD) then delivers the intended treatment. Once the beam is on, the PPMS get notified through the real-time interface. It starts monitoring the patient position and determines, whether the patient is still in the tolerances provided for treatment.

· Once the beam is switched off, the Treat UPS status is updated. The PPMS gets notified about the deactivation or the beam. Once the PPMS has monitored all beams, which it is supposed to monitor, it may unsubscribe from the TDD.  

· The TDD stores back the output objects (treatment records).

When the patient position is determined as being out of tolerance by the PPMS, it is essential that the beam is switched off immediately. This operation is in a safety-critical real-time domain, which needs special considerations.

· The specific technology to switch off the beam in real-time is not specified in this Profile. This definition is left to an either eventually upcoming cross-vendor standard for a hardware interface specification to facilitate real-time beam hold signals – or as long as this standard is not available, a peer-to-peer interface definitions between a PPMS device and a TDD.

The actions taken to account for a patient position out-of-tolerance condition depends highly on the capabilities of the TDD and associated PPDs in respect to attended or automated compensation for the positional error. The following are typical scenarios:

1. The patient position is adjusted along the Discrete Positioning Workflow specified herein, which include re-acquisition of position reference data, registration and position correction.

2. The patient position is automatically corrected along a RT Patient Position Correction Instruction issued by the PPMS.

3. The user manually adjusts the patient position along information available on the PPMS.

4. The TDD and / or other actors could adapt beam parameters for actual delivery to account for the positional error.

5. The user terminates the treatment for this session.

The specification for the operations above is defined in the scenario diagrams in the next section.
5.1 DPDW 4 Actors, Transactions, and Content Modules

<Actor/ Transaction diagram and Actor/ Transaction table. >

Figure X.1-1 shows the actors directly involved in the <Profile Name> Integration Profile and the relevant transactions between them.  Other actors that may be indirectly involved due to their participation in <other related profiles>, etc. are not necessarily shown.


[image: image17.wmf] 

­

 Transaction_3 [3]

 

­

 Transaction_4 [4]

 

 

Actor C

 

Transaction_1 [1] 

¯

 

¯

 Transaction _2 [2]

 

Actor A

 

Actor F

 

Actor D

 

Actor E

 

Actor B

 

Transaction_1 [1] 

­

 

­

 Transaction _2 [2]

 


Figure 5.1‑1
Discrete Positioning and Delivery Workflow 4 Actor Diagram

Table X.1-1 lists the transactions for each actor directly involved in the <Profile Name> Profile. In order to claim support of this Integration Profile, an implementation must perform the required transactions (labeled “R”). Transactions labeled “O” are optional.  A complete list of options defined by this Integration Profile and that implementations may choose to support is listed in Volume I, Section X.2.

Table X.1-1. 5
Discrete Delivery and Monitoring Profile - Actors and Transactions

	Actors
	Transactions 
	Optionality
	Section in Vol. 2

	TSM
	RO-DPD-20 Notify Device to start UPS
	R
	5.27

	
	RO-DPD-06 Worklist Query for Repositioning
	R
	5.13

	
	RO-DPD-08 Retrieve RT Patient Position Correction Instruction
	R
	5.15

	
	RO-DPD-07 Notify on Beam Delivery Status Change
	R
	5.14

	
	RO-DPD-09 Subscribe / Unsubscribe to Treat UPS Status
	R
	5.16

	
	RO-DPD-10 Notify on Beam State
	R
	5.17

	
	RO-DPD-13 Worklist Query for Position Monitoring
	R
	5.20

	
	RO-DPD-19 Indicate Ready for Monitoring
	R
	5.26

	
	RO-DPD-24: Notify Device to stop UPS
	R
	5.31

	TDD
	RO-DPD-20 Notify Device to start UPS
	R
	5.27

	
	RO-DPD-06 Worklist Query for Repositioning
	O
	5.13

	
	RO-DPD-07 Notify on Beam Delivery Status Change
	R
	5.14

	
	RO-DPD-10 Notify on Beam State
	R
	5.17

	
	RO-DPD-19 Indicate Ready for Monitoring
	R
	5.26

	PPMS
	RO-DPD-20 Notify Device to start UPS
	R
	5.27

	
	RO-DPD-09 Subscribe / Unsubscribe to Treat UPS Status
	R
	5.16

	
	RO-DPD-10 Notify on Beam State
	R
	5.17

	
	RO-DPD-13 Worklist Query for Position Monitoring
	R
	5.20

	
	RO-DPD-16 Store Monitoring Results to ArchiveObject Storage
	R
	5.23

	
	RO-DPD-19 Indicate Ready for Monitoring
	R
	5.26

	
	RO-DPD-24: Notify Device to stop UPS
	R
	5.31

	
	RO-23 Store Position Registration Results to Object Storage
	O
	RO 1.7

	PPD Master
	RO-DPD-08 Retrieve RT Patient Position Correction Instruction
	R
	5.15

	
	
	
	

	Check Performer
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Note:
This is a note 

5.1.1 Actor Descriptions and Actor Profile Requirements

5.2 DPDW 4 Actors Options

<Table describing the options available for this integration profile and references to all sections that state requirements for compliance to the Option.>

Options that may be selected for this Integration Profile are listed in the table X.2-1 along with the Actors to which they apply.  Dependencies between options when applicable are specified in notes.

Table X.2-1 <Profile Name> - Actors and Options

	Actor
	Options
	Vol & Section

	Actor A
	No options defined 
	- -

	Actor F
	No options defined 
	- -

	Actor D/ Actor E
	No options defined 
	- -

	
	No options defined 
	- -

	Actor B (Actor C)
	No options defined 
	- -

	
	No options defined 
	- -


5.3 DPDW 4 Actors Actor Required Groupings

5.4 DPDW 4 Document Content Module

5.5 DPDW 4 Overview

The process flow for the Discrete Monitoring Workflow Profile is shown in the following figures.

5.5.1 Concepts

5.5.2 Use Case #1: Delivery Of Treatment With Monitoring

5.5.2.1 Delivery Of Treatment With Monitoring Use Case Description

5.5.2.2 Delivery Of Treatment With Monitoring Process Flow
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Figure 5.5‑1
Discrete Delivery and Monitoring Workflow Integration Profile 1
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Figure 5.5‑2
Discrete Delivery and Monitoring Workflow Integration Profile 2
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Figure 5.5‑3
Discrete Delivery and Monitoring Workflow Integration Profile 3

5.5.3 Use Case #2: Interruption Handling by Re-Acquisition of Positioning Data

5.5.3.1 Interruption Handling by Re-Acquisition of Positioning Data Use Case Description

5.5.3.2 Interruption Handling by Re-Acquisition of Positioning Data Process Flow
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Figure 5.5‑4
Interruption Handling by Re-Acquisition of Positioning Data

5.5.4 Use Case #3: Interruption Handling by Automatic Re-Positioning

5.5.4.1 Interruption Handling by Automatic Re-Positioning Use Case Description

5.5.4.2 Interruption Handling by Automatic Re-Positioning Process Flow
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Figure 5.5‑5
Interruption Handling by Automatic Re-Positioning

5.5.5 Use Case #4: Interruption Handling by Manual Re-Positioning

5.5.5.1 Interruption Handling by Manual Re-Positioning Use Case Description

5.5.5.2 Interruption Handling by Manual Re-Positioning Process Flow
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Figure 5.5‑6
Interruption Handling by Manual Re-Positioning

5.5.6 Use Case #5: Interruption Handling by Beam Parameter Adaptation

5.5.6.1 Interruption Handling by Beam Parameter Adaptation Use Case Description

5.5.6.2 Interruption Handling by Beam Parameter Adaptation Process Flow
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Figure 5.5‑7
Interruption Handling by Beam Parameter Adaptation

5.5.7 Use Case #6: Interruption Handling by Treatment Termination

5.5.7.1 Interruption Handling by Treatment Termination Use Case Description

5.5.7.2 Interruption Handling by Treatment Termination Process Flow
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Figure 5.5‑8
Interruption Handling by Treatment Termination

5.6 DPDW 4 Security Considerations

5.7 DPDW 4 Cross Profile Considerations

Appendices 

A.1.1 Actor Summary Definitions

Add the following terms to the IHE TF General Introduction Namespace list of Actors:

Patient Positioning Acquisition System (PPAS)

This actor represents a system responsible for acquiring data representing the patient position before the beam delivery. The PPAS fulfils the role of a UPS-Pull ‘Pull Performer’ SCU as described in DICOM Supplement 96 Part 17 Table Z.1-1.

Patient Positioning Registration System (PPRS)
This actor represents a system responsible for registering data acquired, which represent the patient position, against reference data containing information about the intended patient position, before the beam delivery. The PPRS will expose the difference between intended and actual position (or the requested correction), but will not be involved in the re-positioning process itself. The PPRS fulfils the role of a UPS-Pull ‘Pull Performer’ SCU as described in DICOM Supplement 96 Part 17 Table Z.1-1.

Patient Positioning Monitoring System (PPMS)
This actor represents a system responsible for determining patient positioning during the beam delivery, determining the patient position in real-time and comparing it against reference data. When this actor determines, that the patient position goes out of a certain tolerance, it will issue a signal to the TDD to request the beam to be paused. The PPMS fulfils the role of a UPS-Pull ‘Pull Performer’ SCU as described in DICOM Supplement 96 Part 17 Table Z.1-1.

Treatment Session Manager (TSM)
An actor managing the different activities during a treatment session. It serves as a local Worklist SCP to allow the different devices involved in the execution of the treatment session to pull their UPS and update the UPS status. This actor is especially important for the discrete positioning and delivery workflow, but may eventually appear in others context too.

Patient Positioning Device Master (PPD Master)
An actor performing part or all of the patient positioning as a positioning device.  Note, that the TDD actor normally has capability for patient positioning as well. Therefore this device may serve in the role of a PPD Master. However, this device may only cover some axis respectively not perform the whole range of patient positioning. In this case, eventually secondary PPD actor(s) maybe present as a separate positioning device additional to the TDD as primary PDD. 
Patient Positioning Device Auxilliary (PPD Aux)
An actor performing part of the patient positioning as a positioning device. This actor is present, when the Patient Positioning Device Master (PPD Master) does not perform all of the patient positioning. The advice for positioning for that actor comes from the PPD Master actor.
Treatment Delivery Device (TDD)
The TDD has both the facilities of delivering the beam and positioning the beam (not the patient) in the room coordinate system. This profile makes the explicit assumption, that those 2 systems are combined in one actor in respect to the others of the profile.
A.1.2 Transaction Summary Definitions

Add the following terms to the IHE TF General Introduction Namespace list of Transactions:

RO-DPD-01: Worklist Query for Positioning Acquisition

A PPAS queries the worklist server to get the steps for positioning.

RO-DPD-02: Retrieve Device Position Information

A PPAS or PPMS requests the actual device parameters from the treatment delivery device (TDD) and patient positioning device(s) (PPD(s))..

RO-DPD-03: Request RT Patient Position Correction

A PPAS or PPMS request a correction of the patient position to be performed prior to treatment.

RO-DPD-04: Store RT Patient Position Modification Instruction
A PPAS stores the RT position correction instruction to the TSM respectively the Object Storage (OST) specifying the request correction of the patient position.

RO-DPD-05: Store RT Repositioning Results to Object Storage
The TDD reports the re-positioning to the Object Storage (OST) with a RT Patient Positioning Modification Result.

RO-DPD-06: Worklist Query for Repositioning

The TDD queries the worklist to get the request for modification of the patient position and retrieves the RT Patient Positioning Modification Instruction to perform the re-positioning.

RO-DPD-07: Notify on Beam Delivery Status Change
The TDD notifies the TSM and the PPMS to about changes in the beam delivery status.
RO-DPD-08: Retrieve RT Patient Position Correction Instruction

A TDD retrieves the RT position correction instruction from the TSM, which specifies the request correction of the patient position.

RO-DPD-09: Subscribe/Unsubscribe to Treat UPS Status

The PPMS subscribes / unsubscribe to changes of the Treat UPS to get the status of beam on / off.

RO-DPD-10: Notify on Beam State
The TDD notifies the PPMS on activation / decactivation of the beam.

RO-DPD-11: Retrieve Positioning Acquisition Results

A PPRS retrieves the position acquisition result from the Object Storage (OST) to be able to calculate the difference between intended patient position and actual patient position.

RO-DPD-12: Worklist Query for Positioning Registration

A PPRS queries the worklist server to get the steps for registration.

RO-DPD-13: Worklist Query for Position Monitoring

PPMS queries the worklist server to get the steps for Positioning monitoring.

RO-DPD-14: Retrieve RT Patient Position Modification Instruction

A PPD retrieves a RT Patient Position Modification Instruction, which contains the portion of the position modification, which is left to the PPD.

RO-DPD-15: Store RT Patient Position Modification Result

A PPD stores back the performed positioning modification result.
RO-DPD-16: Store Monitoring Results to Object Storage
A PPMS stores back the result of monitoring.

RO-DPD-17: Collective UPS Final Update

Once the treatment session is finished, the TSM updates the UPS states in the TMS with the final content information.

RO-DPD-18: Collective UPS Completed / Cancelled

Once the treatment session is finished, the TSM updates the UPS states in the TMS with the final status.

RO-DPD-19: Indicate Ready for Monitoring

The PPMS indications to the TDD, that it is ready for monitoring the patient position.

RO-DPD-20: Notify Device to start UPS

Some actor (in most cases the TSM) notifies a device, that it the treatment session process is in a state, that the next UPS can be performed.

RO-DPD-21: Create Positioning Acquisition and Positioning Registration UPS

When an interruption of the treatment occurred (especially in the context of monitoring), the TMS will create new UPS to initiate a re-acquisition of positioning information and to perform a registration to re-validate the patient position

RO-DPD-22: Create Treat UPS and Beam Delivery Instruction for Continuation

When the treatment is resumed after an interruption with the session, the TSM creates a new UPS and a Beam Delivery Request IOD to instruct the TDD on the continuation of the treatment.
A.1.3 General Requirements on using UPS

This appendix contains the shared definition of UPS content for all transactions, which deal with UPS retrieval.

In the this section, the following nomenclature is used;

Performing Device: Represents the actor, which in the specific transactions queries the worklist to pull the UPS

Worklist Server: Represents the actor, which in the specific transaction provides the worklist, the performing device is querying on.

General Transaction description

The Performing Device uses the C-FIND request of the DICOM Unified Procedure Step – Pull SOP Class to query the worklist from the Worklist Server. The Performing Device performs the SCU role, and the Worklist Server performs the SCP role. Note that the UPS-Pull SOP Class is negotiated as the abstract transfer syntax, and used as the Affected SOP Class in the C-FIND request (see DICOM Supplement 96, Part 4, Section F.X.3.8.1.2.1).

Matching Keys and Return Keys for Display

In the query to the Worklist Server, the Performing Device (SCU) is required to query for matching on the attributes as shown in Table 3.12-1. All other potential query keys may be optionally supplied as described in DICOM Supplement 96. It is anticipated that Patient’s Name (0010,0010), Patient ID (0010,0020), and Scheduled Station Name Code Sequence (0040,4025) would be optional matching query key attributes that would be commonly supplied.
Table 3.12-1: Matching and Return Keys for UWPS Worklist Query for Positioning
	Attribute Name
	Tag
	Query Keys Matching
	Query Keys Return

	
	
	SCU
	SCP
	SCU
	SCP

	Specific Character Set
	(0008,0005)
	-
	-
	O
	RC

	SOP Class UID
	(0008,1016)
	-
	-
	O
	R

	SOP Instance UID
	(0008,0018)
	-
	-
	O
	R

	Unified Procedure Step State
	(0074,1000)
	R
	R
	R* (Note 1)
	R

	Procedure Step Label
	(0074,1204)
	-
	-
	R+
	R+

	Scheduled Station Name Code Sequence
	(0040,4025)
	
	
	
	

	>Code Value
	(0008,0100)
	O (Note 2)
	R
	R+*
	R

	>Coding Scheme Designator
	(0008,0102)
	O (Note 3)
	R
	R+*
	R

	>Code Meaning 
	(0008,0104)
	-
	-
	R+
	R (Note 4)

	Scheduled Procedure Step Start Date and Time 
	(0040,4005)
	R+ (Note 5)
	R
	R+
	R

	Scheduled Workitem Code Sequence
	(0040,4018)
	-
	-
	R+ (Note 6)
	R

	Scheduled Processing Parameters Sequence
	(0074,1210)
	-
	-
	R+* (Note 7)
	R

	Input Information Sequence
	(0040,4021)
	-
	-
	R+*
	R+ (Note 8)

	Study Instance UID 
	(0020,000D)
	-
	-
	O
	R+ (Note 9)

	Patient’s Name
	(0010,0010)
	O
	R
	R+
	R

	Patient ID
	(0010,0020)
	O
	R
	R+
	R

	All other attributes
	As described in DICOM Supplement 96


Note 1: A Unified Procedure Step State of ‘SCHEDULED’ shall be supplied.

Note 2: Code Value for the Scheduled Station Name shall contain the string used to definitively match the Performing Device instance with its representation on the Worklist Server. It is not necessarily human-readable.

Note 3: Coding Scheme Designator for the Scheduled Station Name is a private coding scheme, and is not used explicitly in this profile.

Note 4: Coding Meaning for the Scheduled Station Name shall contain the human-readable description of the Station Name, and shall be displayed on the Performing Device. Note that this attribute is required by IHE-RO in this profile, but is not required in DICOM Supplement 96.

Note 5: A ‘reasonable’ date time range (such as the rest of the current day) shall be supplied to limit the size of the returned result set. If operating in a mode where the patient is selected on the Worklist Server, the Worklist Server is permitted to over-filter the result set based upon this selection and return just the worklist items for the selected fraction.

Note 6: Scheduled Workitem Code Sequence shall be specified as an empty (null) sequence.

Note 7: Scheduled Processing Parameters Sequence shall be specified as an empty (null) sequence

Note 8: Input Information Sequence shall contain all the input objects that will ultimately be needed to perform the specified procedure step, and no others. This allows the Performing Device to determine whether or not the instances are available prior to starting the procedure, and avoids the need for an additional N-GET on the UPS. If the Performing Device considers that the Input Information Sequence contains inadequate or inconsistent information, then it shall address any such inconsistencies in a safe manner before performing the Requested Procedure.

Note 9: Study Instance UID must be supplied by the Worklist Server (SCP) if performance of the procedure step is expected to create composite SOP Instances as output. The supplied Study Instance shall be used by the SCU in creation of such SOP Instances (see transactions RO-19, RO-20, and RO-21).

In the query to the Worklist Server (SCP), the Performing Device (SCU) is required to query for matching on the attributes shown as “R” or “R+” in the appropriate column in Table 3.12-1. All other potential query keys may be optionally supplied as described in DICOM Supplement 96. It is anticipated that Patient’s Name (0010,0010), Patient ID (0010,0020), and Scheduled Station Name Code Sequence (0040,4025) would be optional matching query key attributes that would be commonly supplied.

In the query to the Worklist Server (SCP), the Performing Device (SCU) is required to supply return keys for display as shown in “Query Keys Return SCU’ column of Table 3.12-1. All other potential return keys for display may be optionally supplied as described in DICOM Supplement 96. The SCU is NOT required to display items marked with an asterisk.

The Worklist Server replies to the query with a set of UPS C-FIND responses containing zero or more scheduled patient positioning worklist items.

Expected Actions

The Worklist Server retrieves the matching scheduled procedures, and sends the DICOM UWPS Worklist to the requesting Performing Device.

Receive Scheduled UWPS Worklist Message

This is the message that the Worklist Server sends to the Performing Device as a reply containing DICOM UPS information.

Trigger Events

The Worklist Server has received a query for a UWPS Worklist.

This profile requires that the Worklist Server has previously received the information needed to effectively respond to queries issued by the Performing Devices that is not generated by the Worklist Server itself. In particular, the Worklist Server must know the SOP Instance UIDs of SOP Instances (such as an RT Plan instance) to be supplied in the Input Information Sequence. It is a precondition of the query transactions that such information has been supplied to the Worklist Server where necessary.

Message Semantics

C-FIND Responses from the DICOM Unified Procedure Step – Push SOP Class will be used for this message. The Worklist Server will determine the procedure steps required to fulfill the request, based upon the supplied query keys and any additional internal information it may have.

Important: Each matching scheduled UPS shall be returned as a separate UPS C-FIND response item (SOP instance), and each response shall contain exactly one item in the Scheduled Workitem Code Sequence (0040,4018). All procedure steps that need to be performed by the Performing Device shall be returned, i.e. there shall be no additional query for subsequent steps after the first procedure step has been performed.

More than one matching treatment session may be returned by the Worklist Server. For each matching treatment session, a set of Unified Procedure Steps shall be returned, corresponding to the specific procedures that comprise the treatment session. For example, if four matching sessions are found, each composed of four procedures, then the Worklist Server shall return twelve matching Unified Procedure Steps. The specific Scheduled Workitem codes supplied by the Worklist Server shall be consistent with the capabilities of the Performing Device.

Glossary

Add the following terms to the IHE Technical Frameworks General Introduction Glossary:

<any glossary additions associated with the profile draft go here>

Volume 2 - Transactions

Add section 3.Y

5.8 RO-DPD-01: Worklist Query for Positioning Acquisition

5.8.1 Scope

In the Worklist Query for Position Acquisition transaction, the Patient Positioning Acquisition System (PPAS) from the Treatment Session Manager (TSM) as worklist server.

5.8.2 Use Case Roles
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	Actor:
	Positioning and Delivery System or Patient Positioning Acquisition System (PPAS) (‘Performing Device’)

	Role:
	Queries a Treatment Management System or Treatment Session Manager (TSM) and receives a scheduled patient positioning worklist.

	Actor:
	Treatment Management System or Treatment Session Manager (TSM) ("Worklist Server")

	Role:
	Responds to a worklist query and sends a scheduled patient positioning worklist to a Positioning and Delivery System or Patient Positioning Acquisition System (PPAS).


5.8.3 Referenced Standards

DICOM 2011 PS 3.4: Annex UUU Unified Procedure Step Service
5.8.4 Interaction Diagram
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5.8.4.1 Query Scheduled UWPS Worklist Message

This is the worklist query message sent to the worklist server.

5.8.4.1.1 Trigger Events

The Patient Positioning Acquisition System (PPAS) gets the notification from the Treatment Session Manager (TSM), that is should get ready for acquiring the position information. In order to position a patient prior to treatment delivery, requests that the worklist server to send a scheduled patient positioning worklist.

5.8.4.1.2 Message Semantics

For the Worklist Query for Position Acquisition, exactly one Unified Procedure Steps (UPS C-FIND responses in the ‘pending’ state) shall be returned for each positioning acquisition step:

Scheduled Workitem Code Sequence (0040,4018) Code Value shall be in the range 121702-121711 (acquisition) and Coding Scheme Designator shall be ‘DCM’.
The Input Information Sequence (0040,4021) shall contain a RT Patient Position Setup Reference Acquisition Instruction IOD. Others SOP Instances maybe referenced as specified by the performing device.

The specified location of the SOP Instances shall be an Object Storage (OST).

For further details, see Appendix A.

5.8.4.1.3 Expected Actions

The performing device reads the instruction IODs for positioning, prepares acquisition of the requested positioning data along the instructions and waits for the user to initiate acquisition..
5.8.5 Security Considerations

5.9 RO-DPD-02: Retrieve Patient Positioning Device Actuals

5.9.1 Scope

The Patient Positioning Acquisition System (PPAS) or Patient Positioning Monitoring System (PPMS) requests and receives the actual device position parameters from the Treatment Delivery Device and the Patient Positioning Device(s). This is needed for both to record the actual position in the object representing the acquired data (e.g. images etc.) and to determine the new position in case of position corrections needed.

5.9.2 Use Case Roles
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	Actor:
	Patient Positioning Acquisition System (PPAS) (‘Performing Device’)

	Role:
	Retrieves the positioning devcies actuals to be able to attach them to the acquired data objects.

	Actor:
	Treatment Delivery Device (TDD) or Patient Positioning Device (PPD)

	Role:
	Responds to a request to retrieve the actual device position information.


5.9.3 Referenced Standards

DICOM Supplement 147: Second Generation Radiotherapy

5.9.4 Interaction Diagram
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5.9.4.1 Request actual Device Position information

This is the request to get the actual device position information from the treatment delivery device.

5.9.4.1.1 Trigger Events

Before the performing device is acquiring images, marker position or similar, resp. calculating patient position corrections, it may retrieve the actual device position from the treatment delivery device.

5.9.4.1.2 Message Semantics

((TBD))

5.9.4.1.3 Expected Actions

The performing device uses the actual information for determining the necessary corrections for the patient position.

5.9.5 Security Considerations

5.10 RO-DPD-03: Request RT Patient Position Correction

5.10.1 Scope

The Patient Positioning Registration System (PPRS) stores the instruction to modify the patient position to the Treatment Session Manager (TSM) and creates a UPS for performing the re-positioning.

5.10.2 Use Case Roles
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	Actor:
	Patient Positioning Registration System (PPRS) ("Performing Device")

	Role:
	Store Position Modification Instruction

	Actor:
	Creates UPS to perform re-positioning

	Role:
	Treatment Session Manager (TSM)


5.10.3 Referenced standards

DICOM 2011 PS3.4: Storage Service Class.

DICOM 2011 PS 3.4: Annex UUU Unified Procedure Step Service
5.10.4 Interaction Diagram
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5.10.4.1 Create UPS for RT Patient Position Correction Instruction

5.10.4.1.1 Trigger Events

When the user has initiated the request for re-positioning and the PPRS has sent the RT Position Modification Instruction, the PPRS creates a UPS for Patient Positioning.
5.10.4.1.2 Message Semantics

The Scheduled Workitem Code Sequence (0040,4018) Code Value shall be equal to ‘121722’ (‘RT Patient Position Adjustment’) and Coding Scheme Designator shall be equal to ‘DCM’.

The Input Information SOP Instance sequence shall contain the reference to the RT Patient Position Correction Instruction IOD, which has been stored by the previously by PPRS to the Treatment Management System and Treatment Session Manager (TSM).

For father details, see Appendix A.

5.10.4.1.3 Expected Actions

The TSM will create the UPS for Re-positioning. This will be handled as an N-ACTION as defined by the DIMSE Group UPS Push.
5.10.5 Security Considerations

5.11 RO-DPD-04: Store RT Patient Position Modification Instruction
5.11.1 Scope

The Patient Positioning Registration System (PPRS) stores the requested correction of the patient position to the Treatment Management System respectively the Treatment Session Manager (TSM).

5.11.2 Use Case Roles
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	Actor:
	Positioning and Delivery System or Patient Positioning Registration System (PPRS) ("Performing Device")

	Role:
	Store RT Position Modification IOD

	Actor:
	Treatment Session Manager (TSM)

	Role:
	Receives RT Position Modification IOD


5.11.3 Referenced standards

DICOM 2011 PS3.4: Storage Service Class.

DICOM Supplement 147: Second Generation Radiotherapy

5.11.4 Interaction Diagram
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5.11.4.1 Store RT Patient Position Modification Instruction
5.11.4.1.1 Trigger Events

The therapist has performed a registration using the Patient Positioning Registration System (PPRS) and decided, whether a re-positioning is required or not. If a re-positioning is required, he determines the necessary position correction to achieve the optimal patient position for treatment.

The therapist then initiates the performing device to send the RT Patient Position Modification Instruction IOD.

The Patient Positioning Registration System (PPRS) uses the DICOM C-STORE message to transfer the RT Patient Position Correction Instruction to the TSM.
5.11.4.1.2 Message Semantics

The message semantics are defined by the DICOM Object Storage SOP Classes.

A C-STORE Request shall be sent from the Performing Device to the TSM and/or Treatment Management System. A single object shall be stored, with one of the SOP Classes denoted in the Table 3.20-1:

Table 3.20-1: Permitted SOP Class Support for Performing Device (SCU)

	SOP Class Name
	SOP Class UID

	RT Patient Position Correction Instruction
	


5.11.4.1.3 Expected Actions

The TMS will store the result for post-treatment processing and review.

The TSM will store the RT Position Modification Instruction as received, to make it available for the TDD later on.

5.11.5 Security Considerations

5.12 RO-DPD-05: Store RT Repositioning Results to Object Storage
5.12.1 Scope

The Treatment Delivery Device stores the result of the re-positioning to the Object Storage (OST).

5.12.2 Use Case Roles
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	Actor:
	Treatment Delivery Device

	Role:
	Stores the output of the re-positioning operation to the Object Storage (OST).

	Actor:
	Object Storage (OST)

	Role:
	Responds to a C-STORE request and stores the transmitted objects.


5.12.3 Referenced standards

DICOM 2011 PS3.4: Storage Service Class.

DICOM Supplement 147: Second Generation Radiotherapy

5.12.4 Interaction Diagram
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5.12.4.1 
Storage of the RT Repositioning Results

5.12.4.1.1 Trigger Events

When the TDD has performed the re-positioning, it stores the re-positioning result to the Object Storage (OST).

5.12.4.1.2  Message Semantics

The message semantics are defined by the DICOM Object Storage SOP Classes.

A C-STORE Request shall be sent from the Performing Device to the Object Storage (OST)
Table 3.20-1: Permitted SOP Class Support for Performing Device (SCU)

	SOP Class Name
	SOP Class UID

	RT  Patient Position Modification Result
	


5.12.4.1.3 Expected Actions

The TDD will recognize the UPS requesting a re-positioning.

5.12.5 Security Considerations

5.13 RO-DPD-06: Worklist Query for Repositioning
5.13.1 Scope

The Treatment Delivery Device retrieves the UPS for re-positioning and the Repositioning Instruction from the Treatment Session Manager (TSM).

5.13.2 Use Case Roles
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	Actor:
	Treatment Delivery Device

	Role:
	Receives UPS and Position Modification Instruction

	Actor:
	Treatment Session Manager (TSM)

	Role:
	Store Position Modification Instruction


5.13.3 Referenced standards

DICOM 2010 PS 3.4: Annex UUU Unified Procedure Step Service
DICOM Supplement 147: Second Generation Radiotherapy

5.13.4 Interaction Diagram
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5.13.4.1 Retrieve UPS for Repositioning

5.13.4.1.1 Trigger Events

The trigger to initiate the TDD to query for re-positioning may be an out-of-band protocol between the TSM and the TDD or a user interaction.

The TDD retrieves the UPS for Re-positioning from the TSM.

5.13.4.1.2 Message Semantics

For the Worklist Query for Position Acquisition, exactly one Unified Procedure Steps (UPS C-FIND responses in the ‘pending’ state) shall be returned for the re-positioning request.

5.13.4.1.3 Expected Actions

The TDD will recognize the UPS requesting a re-positioning of the patient.

5.13.5 Security Considerations

5.14 RO-DPD-07: Notify on Beam Delivery Status Change
5.14.1 Scope

The Treatment Delivery Device changes the Treat UPS status and notifies the Treatment Session Manager (TSM) or the subscribed Patient Positioning Monitoring System (PPMS).

5.14.2 Use Case Roles
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	Actor:
	Treatment Delivery System

	Role:
	Sends an N-EVENT-REPORT, when the Treat UPS is started and when it is finished.

	Actor:
	Treatment Session Manager (TSM) or Patient Positioning Monitoring System (PPMS)

	Role:
	Receives notification on status change of Treat UPS


5.14.3 Referenced standards

DICOM 2011 PS 3.4: Annex UUU Unified Procedure Step Service
5.14.4 Interaction Diagram
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5.14.4.1 Send status event notification to subscribed PPMS

The TDD will send the status changes to the subscribed TSM and PPMS. This will be handled as an N-EVENT-REPORT as defined by the DIMSE Group UPS EVENT.

5.14.4.1.1 Trigger Events

The TSM and/or PPMS will be notified that the beam delivery has been started or finished.

Note that this is not a notification fulfilling any deterministic real-time requirements. However, the notification should be as near as possible to beam on.

5.14.4.1.2 Message Semantics

5.14.4.1.3 Expected Actions

To ensure, that the notification is received priori to beam on, the TDD shall not enable beam before getting the N-EVENT-REPORT response confirming the reception of the N-EVENT-REPORT.
The PPMS will start monitoring, if applicable.

5.14.5 Security Considerations

5.15 RO-DPD-08: Retrieve RT Patient Position Correction Instruction
5.15.1 Scope

The Treatment Delivery Device retrieves the requested correction of the patient position from Treatment Session Manager (TSM).

5.15.2 Use Case Roles
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	Actor:
	Treatment Delivery Device ("Performing Device")

	Role:
	Retrieves RT Patient Position Modification Instruction IOD

	Actor:
	Treatment Session Manager (TSM)

	Role:
	Provides RT Patient Position Modification Instruction IOD


5.15.3 Referenced standards

DICOM 2011 PS3.4: Storage Service Class.

DICOM Supplement 147: Second Generation Radiotherapy

5.15.4 Interaction Diagram
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5.15.4.1 Retrieve RT Patient Position Correction Instruction

The Retrieve (Study Root – MOVE) SOP Class shall be supported, with Series support. . Implementations shall support a mode of operation in which specific SOP Instances (rather than entire studies) are retrieved from the Treatment Management System using the Study Root – MOVE SOP Class. Refer to DICOM 2007 PS 3.4, Annex C, for detailed descriptive semantics.

A Performing Device shall be capable of issuing Study-Root C-MOVE for all relevant SOP Instances that are specified in the Input Information Sequence.

5.15.4.1.1 Trigger Events

The user of the PPAS has performed a registration and decided, whether a re-positioning is required or not. A UPS has been created in the TSM for re-positioning.

Based on this UPS, the TDD retrieves the RT Position Modification Instruction, containing the parameters how to re-position the patient.

5.15.4.1.2 Message Semantics

The message semantics are defined by the DICOM Object Storage SOP Classes.

Table 3.20-1: Permitted SOP Class Support for Performing Device (SCU)

	SOP Class Name
	SOP Class UID

	RT  Patient Position Correction Instruction Storage
	


5.15.4.1.3 Expected Actions

Based in the received RT  Patient Position Modification Instruction, the TDD shall propose the requested position correction to the user. The user than will invoke the necessary operations on the TDD to realize the correction (e.g. to move the patient support device accordingly). Note however, that the final control of what correction is applied in which amount is with the user operating the TDD.

5.15.5 Security Considerations

5.16 RO-DPD-09: Subscribe / Unsubscribe to Treat UPS Status
5.16.1 Scope

The .Patient Positioning Monitoring System (PPMS) subscribes / unsubscribe to changes of the UPS Treat step to get notified about beam on / beam off events.

5.16.2 Use Case Roles
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	Actor:
	Patient Positioning Monitoring System (PPMS) "Performing Device")

	Role:
	Issues an N-ACTION to subscribe or unsubscribe the Treat UPS changes

	Actor:
	Treatment Delivery System

	Role:
	Receives the subscription.


5.16.3 Referenced standards

DICOM 2011 PS 3.4: Annex UUU Unified Procedure Step Service
5.16.4 Interaction Diagram
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5.16.4.1 
Subscribe to UPS

5.16.4.1.1 Trigger Events

When the PPMS is activated (typically after this system has acted as a PPAS to determine the patient's initial position), it subscribes to the TDD to get notification when the Treat UPS is started, which corresponds with turning the beam on.

Once the delivery is finished and the beam is terminated normally or under abnormal conditions, the PPMS will get notified again by the TDD about this event.

5.16.4.1.2  Message Semantics

TBD

5.16.4.1.3 Expected Actions

The TDD will read the subscription. It will start notifying the PPMS on beam on/off events. This will be handled as an N-ACTION as defined by the DIMSE Group UPS Watch.
5.16.4.2 
Unsubscribe to UPS

5.16.4.2.1 Trigger Events

When the PPMS has finished monitoring for this patient's treatment session or has been switched off, it may unsubscribe to the status change event of the Treat UPS.

5.16.4.2.2  Message Semantics

TBD

5.16.4.2.3 Expected Actions

The TDD will read the unsubscribe request and will stop notifying the PPMS on beam on/off events.. This will be handled as an N-ACTION as defined by the DIMSE Group UPS Watch.

5.16.5 Security Considerations

5.17 RO-DPD-10: Notify on Beam State
5.17.1 Scope

The Treatment Delivery Device (TDD) indicates to the Treatment Session Manager (TSM), and subsequently the Treatment Session Manager (TSM) indicates to the  Patient Positioning Monitoring System (PPMS) that a beam has been activated for treatment. This allows the Patient Positioning Monitoring System (PPMS) to prepare for monitoring. Once the beam has been delivered, this notification is used to indicate the de-activation.

5.17.2 Use Case Roles
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	Actor:
	Treatment Delivery Device  (TDD) or Treatment Session Manager (TSM) (Performing Device)

	Role:
	Issues the notification

	Actor:
	Treatment Session Manager (TSM) or Patient Positioning Monitoring System (PPMS)

	Role:
	Receives the Beam activation / deactivation status


5.17.3 Referenced standards

DICOM 2011 PS3.4: Storage Service Class.

5.17.4 Interaction Diagram
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5.17.4.1 Notify on State Change of Beam

5.17.4.1.1 Trigger Events

Once a beams is activated, i.e. selected for treatment by any means at the TDD (User interaction or auto-sequencing), this event report is sent. At this point, radiation is not yet switched on, but this is the last signal before the beam will be actually started.
Once the beam is switched off, this notification is sent to indicate that.
5.17.4.1.2 Message Semantics
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5.17.4.1.3 Expected Actions

On receiving the signal prior to beam on, the PPMS will take necessary action to prepare the monitoring process.
On receiving the signal after beam off, the PPMS is may stop monitoring.
5.17.5 Security Considerations

5.18 RO-DPD-11: Retrieve Positioning Acquisition Results
5.18.1 Scope

The Patient Positioning Registration System (PPRS) retrieves the IOD containing the positioning acquisition results from the Object Storage (OST) to be able to perform the registration.

5.18.2 Use Case Roles

	Actor:
	Patient Positioning Registration System (PPRS) (Performing Device)

	Role:
	Invokes a query/retrieve to the positioning acquisition results

	Actor:
	Object Storage (OST)

	Role:
	provides the acquisition results


5.18.3 Referenced standards

DICOM 2011 PS3.4: Storage Service Class.

5.18.4 Interaction Diagram
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5.18.4.1 Retrieve Positioning Acquisition Results

5.18.4.1.1 Trigger Events

Once the PPRS has retrieves the UPS requesting the registration, it will retrieve the acquisition result IOD as referenced in eth UPS input sequence.

5.18.4.1.2 Message Semantics
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5.18.4.1.3 Expected Actions

Using the acquired position data, the PPRS initiates the registration of those data against reference data.

5.18.5 Security Considerations

5.19 RO-DPD-12: Worklist Query for Positioning Registration

5.19.1 Scope

In the Worklist Query for Registration transaction, the Patient Positioning Registration System (PPRS) requests and receives a patient positioning worklist from a Treatment Management System in the integrated delivery profile or the Treatment Management System or Treatment Session Manager (TSM) in the discrete positioning and delivery profile.

5.19.2 Use Case Roles
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	Actor:
	Positioning and Delivery System or Patient Positioning Registration System (PPRS) (‘Performing Device’)

	Role:
	Queries a Treatment Management System or Treatment Session Manager (TSM) and receives a scheduled patient positioning worklist.

	Actor:
	Treatment Management System or Treatment Session Manager (TSM) ('Worklist Server')

	Role:
	Responds to a worklist query and sends a scheduled patient positioning worklist to a Patient Positioning Registration System (PPRS) or Positioning and Delivery System.


5.19.3 Referenced Standards

DICOM 2011 PS 3.4: Annex UUU Unified Procedure Step Service
DICOM Supplement 147: Second Generation Radiotherapy

5.19.4 Interaction Diagram
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5.19.4.1 Query Scheduled UWPS Worklist Message

This is the worklist query message sent to the Treatment Management System or Treatment Session Manager (TSM).

5.19.4.1.1 Trigger Events

Patient Positioning Registration System (PPRS) gets the notification from the Treatment Session Manager (TSM), that is should get ready for registration. In order to register the actual patient position against the reference positions prior to treatment delivery, requests that the worklist server sends a scheduled patient positioning registration worklist.

5.19.4.1.2 Message Semantics

For the Worklist Query for Positioning Registration, exactly one Unified Procedure Steps (UPS C-FIND responses in the ‘pending’ state) shall be returned for each positioning verification: 

Scheduled Workitem Code Sequence (0040,4018) Code Value shall be in the range 121712-121721 (registration) and Coding Scheme Designator shall be ‘DCM’.
The Input Information Sequence (0040,4021) shall contain references to the position reference and the acquired positioning IODs and may contain an RT Registration Instruction.

For further details, see Appendix A.

5.19.4.1.3 Expected Actions

The performing device reads the instruction IODs for registrations, prepares registration of the acquired positioning data against the reference positioning data.

5.19.5 Security Considerations

5.20 RO-DPD-13: Worklist Query for Position Monitoring

5.20.1 Scope

In the Worklist Query for Registration transaction, the Patient Positioning Monitoring System (PPMS) requests and receives a patient positioning worklist from a Treatment Management System in the integrated delivery workflows or the Treatment Management System or Treatment Session Manager (TSM) in the discrete positioning and delivery workflow.

5.20.2 Use Case Roles
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	Actor:
	Positioning and Delivery System or Patient Positioning Monitoring System (PPMS) (‘Performing Device’)

	Role:
	Queries a Treatment Management System or Treatment Session Manager (TSM) and receives a scheduled patient positioning worklist.

	Actor:
	Treatment Management System or Treatment Session Manager (TSM) (Worklist Server)

	Role:
	Responds to a worklist query and sends a scheduled patient positioning worklist to a Patient Positioning Registration System (PPRS) or Positioning and Delivery System.


5.20.3 Referenced Standards

DICOM 2011 PS 3.4: Annex UUU Unified Procedure Step Service
DICOM Supplement 147: Second Generation Radiotherapy

5.20.4 Interaction Diagram
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5.20.4.1 Query Scheduled UWPS Worklist Message

This is the worklist query message sent to the Treatment Management System or Treatment Session Manager (TSM).

5.20.4.1.1 Trigger Events

The Patient Positioning Monitoring System (PPMS) gets the notification from the Treatment Session Manager (TSM), that is should get ready for monitoring. In order to monitor a patient position during treatment delivery, requests that the worklist server send a scheduled patient positioning worklist.

5.20.4.1.2 Message Semantics

For the Worklist Query for Monitoring, exactly two Unified Procedure Steps (UPS C-FIND responses in the ‘pending’ state) shall be returned for each monitoring activity.

· Response 1: Scheduled Workitem Code Sequence (0040,4018) Code Value shall be in the range ((TBD)) (monitoring) and Coding Scheme Designator shall be ‘DCM’.
The Input Information Sequence (0040,4021) may contain references to the position reference and the acquired positioning IODs and may contain a RT Patient Positioning Monitoring Instruction IOD

· Response 2: Scheduled Workitem Code Sequence (0040,4018) Code Value shall be in the range 121712-121721 (registration) and Coding Scheme Designator shall be ‘DCM’.
· The input sequences shall contain the instructions for this step, and additionally the current plan  to be treated.
For further details, see Appendix A.

5.20.4.1.3 Expected Actions

The PPMS reads the instruction IODs for monitoring, prepares monitoring the patient position along the instructions and waits TDD to initiate treatment.
5.20.5 Security Considerations

5.21 RO-DPD-14: Retrieve RT Patient Position Modification Instruction

5.21.1 Scope

A Patient Positioning Device retrieves from the Treatment Delivery Device the remaining part of a patient position modification, which it is supposed to perform.

5.21.2 Use Case Roles
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	Actor:
	Patient Positioning Device (PPD)

	Role:
	Retrieves partial RT Patient Position Modification Instruction IOD

	Actor:
	Treatment Delivery Device (TDD)

	Role:
	Provides partial RT Patient Position Modification Instruction IOD


5.21.3 Referenced Standards

DICOM 2011 PS 3.4: Annex UUU Unified Procedure Step Service
DICOM Supplement 147: Second Generation Radiotherapy

5.21.4 Interaction Diagram
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5.21.4.1 Retrieve RT Patient Position Modification Instruction

5.21.4.1.1 Trigger Events

The user of the PPD, in order to re-position the patient before treatment delivery, requests, that the PPD performs the re-positioning.

5.21.4.1.2 Message Semantics

The PPD queries the TDD for a RT Patient Position Modification Instruction. The TDD will provide exactly one object.

If no action is expected from the PPD, the query will return with an error code of ((TBD)).

5.21.4.1.3 Expected Actions

On receiving the query from the PPD, the TDD constructs a RT Patient Position Modification Instruction IOD, which contains the remaining portion of the repositioning for the current patient position. The content of the transformation is calculated along what the TDD has already performed on re-positioning.

If there is no remaining re-positioning to be done, the query will return an error code as defined above/

5.21.5 Security Considerations

5.22 RO-DPD-15: Store RT Patient Position Modification Result

5.22.1 Scope

A Patient Positioning Device (PPD) stores the patient reposition results, which it has performed to the Treatment Delivery Device (TDD). This will allow the Treatment Delivery Device to merge this information into its T Patient Position Modification Result IOD to represent the total re-positioning.

5.22.2 Use Case Roles
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	Actor:
	Patient Positioning Device (PPD)

	Role:
	Stores the RT Patient Position Modification Result IOD

	Actor:
	Treatment Delivery Device (TDD)

	Role:
	Receives the  RT Patient Position Modification Result IOD


5.22.3 Referenced Standards

DICOM 2011 PS 3.4: Annex UUU Unified Procedure Step Service
DICOM Supplement 147: Second Generation Radiotherapy

5.22.4 Interaction Diagram
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5.22.4.1 Store RT Patient Position Modification Result

5.22.4.1.1 Trigger Events

When the PPD has finished the re-positioning, it stores back the re-positioning result to the TDD.

5.22.4.1.2 Message Semantics

The message semantics are defined by the DICOM Object Storage SOP Classes.

A C-STORE Request shall be sent from the Performing Device to the TDD.

5.22.4.1.3 Expected Actions

On receiving the RT Patient Position Modification Result from the PPD, the TDD integrates the data from the PPD into its overall RT Patient Position Modification Result IOD, which it will send finally back to the Treatment Management System 

5.22.5 Security Considerations

5.23 RO-DPD-16: Store Monitoring Results to Object Storage
5.23.1 Scope

A Patient Positioning Monitoring System (PPMS) stores the monitoring results to the Object Storage (OST).

5.23.2 Use Case Roles
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	Actor:
	Positioning and Delivery System or Patient Positioning Monitoring System (PPMS) ("Performing Device")

	Role:
	Stores the RT Patient Positioning Monitoring Result IOD

	Actor:
	Object Storage (OST)

	Role:
	Receives RT Patient Positioning Monitoring Result IOD


5.23.3 Referenced Standards

DICOM 2011 PS 3.4: Annex UUU Unified Procedure Step Service
DICOM Supplement 147: Second Generation Radiotherapy

5.23.4 Interaction Diagram
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5.23.4.1 Store RT Patient Positioning Monitoring Result IOD

5.23.4.1.1 Trigger Events

The performing device will finish monitoring, when it receives the signal from the TDD that the beam is switched off. It than stores back the monitoring results.

5.23.4.1.2 Message Semantics

The message semantics are defined by the DICOM Object Storage SOP Classes.

A C-STORE Request shall be sent from the Performing Device to the Object Storage (OST)
5.23.4.1.3 Expected Actions

The Object Storage (OST) stores the RT Patient Positioning Monitoring Result IOD.

5.23.5 Security Considerations

5.24 RO-DPD-17: Collective UPS Final Update

5.24.1 Scope

In the course of the treatment session, the UPS have been updated by the performing devices with the status and content information based on the result of the UPS execution.

Once the whole treatment session is finished, the TSM propagates the content information for all those UPS, where this was yet done, to the TMS.

5.24.2 Use Case Roles
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	Actor:
	Treatment Session Manager (TSM) ("Performing Device")

	Role:
	Signals using UPS N-SET for each UPS that certain attributes related to the selected work item have changed.

	Actor:
	Treatment Management System

	Role:
	Responds to a UPS N-SET for each UPS and updates attributes in the specified Unified Procedure Step.


5.24.3 Referenced Standards

DICOM 2011 PS 3.4: Annex UUU Unified Procedure Step Service
5.24.4 Interaction Diagram
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5.24.4.1 
UPS Final Update Message

5.24.4.1.1 Trigger Events

The treatment session is finished, when all UPS of  the treatment session are  performed and / or the user indicates to the TSM, that no further activities shall happen and the patient treatment is ended. This causes the TSM to send the final updates of each the UPSs to the TMS.

5.24.4.1.2 Message Semantics

The message semantics for each UPS follows the specification of RO-21.

5.24.4.1.3 Expected Actions

The expected action for each UPS follows the specification of RO-21.

5.24.5 Security Considerations

5.25 RO-DPD-18: Collective UPS Completed / Cancelled

5.25.1 Scope

In the course of the treatment session, the UPS have been updated by the performing devices with the status and content information based on the result of the UPS execution.

Once the whole treatment session is finished, the TSM propagates the status for all those UPS, where this was yet done, to the TMS.

5.25.2 Use Case Roles
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	Actor:
	Treatment Session Manager (TSM) ("Performing Device")

	Role:
	Signals using UPS N-ACTION for each UPS that the selected work item is completed or canceled.

	Actor:
	Treatment Management System

	Role:
	Responds to a UPS N-ACTION for each UPS and sets the specified Unified Procedure Step as completed or canceled.


5.25.3 Referenced Standards

DICOM 2011 PS 3.4: Annex UUU Unified Procedure Step Service
5.25.4 Interaction Diagram
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5.25.4.1 Store RT Patient Positioning Monitoring Result IOD

5.25.4.1.1 Trigger Events

When the TSM has finished the final update of all UPS handled in RO-DPD-17, this transaction is invoked.

5.25.4.1.2 Message Semantics

The message semantics for each UPS follows the specification of RO-25.

5.25.4.1.3 Expected Actions

The expected action for each UPS follows the specification of RO-25.

5.25.5 Security Considerations

5.26 RO-DPD-19: Indicate Ready for Monitoring

5.26.1 Scope

When monitoring is requested and a beam of the current Treat UPS is selected for delivery, the Monitoring System PPMS indicates once it is ready for monitoring.

5.26.2 Use Case Roles
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	Actor:
	Patient Positioning Monitoring System (PPMS) ("Performing Device")

	Role:
	Signals using TBD that it is ready for monitoring

	Actor:
	Treatment Delivery Device (TDD)

	Role:
	Uses this signal to get confirmation, that the monitoring system is ready for operation.


5.26.3 Referenced Standards

(TBD)

5.26.4 Interaction Diagram
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5.26.4.1 Indicate Ready for Monitoring

5.26.4.1.1 Trigger Events

When the monitoring system has reached a state, that it is ready to start monitoring as soon as the delivery is started, it indicates this state to the TDD.

This indication is conveyed by TBD.

5.26.4.1.2 Message Semantics

The PPMS signals to the TDD its ready state.

5.26.4.1.3 Expected Actions

Once the TDD has received this signal, it will start delivery as soon as its own state does allow this.

5.26.5 Security Considerations

5.27 RO-DPD-20: Notify Device to start UPS

5.27.1 Scope

Some actor (in most cases the TSM) notifies a device, that the treatment session process is in a state, that the next UPS can be performed by this device.
5.27.2 Use Case Roles
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	Actor:
	Treatment Session Manager (TSM) or Patient Positioning Device Master ("Performing Device")

	Role:
	Send Signal to the actor of the next UPS requesting execution of that UPS, using N-EVENT-REPORT

	Actor:
	Patient Positioning Verification System (PPAS) Or

Patient Positioning Registration System (PPRS) or Patient Positioning Monitoring System (PPMS) or Patient Positioning Device Master (PPD Master) or Patient Positioning Device Auxilliary (PPD Aux) or Treatment Delivery Device (TDD)

	Role:
	Uses this signal to get confirmation, that the monitoring system is ready for operation.


5.27.3 Referenced Standards


DICOM 2011 PS 3.4: Annex UUU Unified Procedure Step Service
5.27.4 Interaction Diagram
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5.27.4.1 Indicate Readiness to start UPS
5.27.4.1.1 Trigger Events

The performing device determines that a UPS is ready to start.

Specifically, this happens for the difference occurrences of this transaction as follows:

5.27.4.1.1.1 UPS to start Patient Position Verification
5.27.4.1.1.2 UPS to start Patient Position Registration

5.27.4.1.1.3 …

((…TBD: collection of triggered events))

5.27.4.1.2 Message Semantics

The performing device sends the subscribed devices the N-EVENT-REPORT as specified in for the Service Class Provider Behavior of DIMSE SERVICE GROUP – UPS Event.

When the UPS is created in the course of the treatment session in the performing device, this N-EVENT-REPORT will indicate the creation of the UPS.
5.27.4.1.3 Expected Actions

The subscriber responds with an N-EVENT-REPORT response to indicate the successful reception of the indication for the subscribed UPS changes.

Following this, the subscriber, which is supposed to perform this UPS, will typically continue with the activities like indicated in  the following. Note however, that the following should indicate the typical scenarios, but not part of this transaction any more.
The subscriber system will retrieve the UPS and set it into IN_PROGRESS to get ownership of this UPS. 

Following that, this subscriber will usually start performing the UPS, retrieve associated input data to perform their actions. User interaction with those devices may or may not be needed – this depends on the needs and functionality of those devices. The subscriber may also choose to cancel the UPS in which case the UPS will set into CANCELLED state.
5.27.5 Security Considerations

5.28 RO-DPD-21: Create Positioning Acquisition and Positioning Registration UPS

5.28.1 Scope

5.28.2 Use Case Roles

	Actor:
	

	Role:
	

	Actor:
	

	Role:
	


5.28.3 Referenced Standard

5.28.4 Interaction Diagram

5.28.4.1 
Create UPS

5.28.4.1.1 Trigger Events

5.28.4.1.2 Message Semantics

5.28.4.1.3 Expected Actions

5.28.5 Security Considerations

5.29 RO-DPD-22: Create Treat UPS and Beam Delivery Instruction for Continuation

5.29.1 Scope

5.29.2 Use Case Roles

	Actor:
	

	Role:
	

	Actor:
	

	Role:
	


5.29.3 Referenced Standard

5.29.4 Interaction Diagram

5.29.4.1 
Create Treat UPS

5.29.4.1.1 Trigger Events

5.29.4.1.2 Message Semantics

5.29.4.1.3 Expected Actions

5.29.5 Security Considerations

5.30 RO-DPD-23: Notify Treatment Session Actors on Starting Session

5.30.1 Scope

5.30.2 Use Case Roles

[image: image104.emf]Notify Device to start UPS
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or

Patient Positioning Monitoring System (PPMS)

or
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or

Patient Positioning Device Auxilliary (PPD Aux)

or

Treatment Delivery Device (TDD)


	Actor:
	Treatment Session Manager (TSM)

	Role:
	Notifies the registered devices when a treatment session starts.

	Actor:
	Patient Positioning Verification System (PPAS) or

Patient Positioning Registration System (PPRS) or 

Patient Positisoning Monitoring System (PPMS) or

Patient Positioning Device Master (PPD Master) or 

Patient Positioning Device Auxilliary (PPD Aux) or

Treatment Delivery Device (TDD)

	Role:
	Recevices a notification, that a treatment session is started.


5.30.3 Referenced Standard

5.30.4 Interaction Diagram
[image: image105.emf]TSM
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N-EVENT-REPORT


((Use N-EVENT-REPORT. However, the following has to be clarified:
Is there a legal trigger of sending the N-EVENT-REPORT in the scope of UWL, when not a specific UPS is involved yet, or do we need to define a new service for that?))

5.30.4.1 
Create Treat UPS

5.30.4.1.1 Trigger Events

5.30.4.1.2 Message Semantics
The treatment session manager notifes the devices, once a treatment session starts. This does indicate to the devices, that they should expect to be notified to query and perform the UPS for their opeartiosn any time.
5.30.4.1.3 Expected Actions

5.30.5 Security Considerations

5.31 RO-DPD-24: Notify Device to stop UPS

5.31.1 Scope

5.31.2 Use Case Roles

[image: image106.emf]Notify Device to start UPS
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	Actor:
	Treatment Session Manager (TSM)

	Role:
	Notifies a device, that the execution of a UPS is stopped, which the device is executing.

	Actor:
	Patient Positisoning Monitoring System (PPMS)

	Role:
	Recevices the notification on a UPS it is currently executing, that this UPS exectuion should be terminated


5.31.3 Referenced Standard

5.31.4 Interaction Diagram
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N-EVENT-REPORT


((Has to be clarified, whether this is legitimately possible with an N.EVENT within the UWL definition))


5.31.4.1 
Create Treat UPS

5.31.4.1.1 Trigger Events

5.31.4.1.2 Message Semantics

5.31.4.1.3 Expected Actions
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