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PREFACE
This document is a draft CCSDS Recommended Standard.    Its ‘White Book’ status indicates that its contents are not stable, and several iterations resulting in substantial technical changes are likely to occur before it is considered to be sufficiently mature to be released for review by the CCSDS Agencies.
Implementers are cautioned not to fabricate any final equipment in accordance with this document’s technical content.
Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are aware and to provide supporting documentation.
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[bookmark: _Toc355624443][bookmark: _Toc509825755]PURPOSE AND SCOPE
[bookmark: _Toc509825756]PURPOSE
This Service Package Data Format Recommended Standard specifies a standard format for use in transferring the scheduled Service Package information related to cross support services. These exchanges are used in;
a) Mission design, i.e. in investigating the feasibility of a mission with respect to its uplink/downlink requirements and the availability of suitable ground station or relay-satellite availability.	Comment by Barkley, Erik J (3970): I'm not so sure that this would actually be used at mission design time.  It seems to me that when we get down to service packages it's more about day-to-day mission operations and not really mission design.  I think this also applies to points b and c.
b) Mission testing and simulation, i.e. to ensure that service configuration definitions have been properly defined to configure ground station or relay-satellite resources available to carry out the planned operations per mission constraints.
c) Mission planning, i.e. to ensure that there are sufficient ground station or relay-satellite resources available to carry out the planned operations.
d) Mission operations, i.e. to inform the spacecraft operator of the actual allocation and configuration of ground station or relay-satellites to their mission.

[bookmark: _Toc509825757]SCOPE
[bookmark: _Toc355624444]The scope of this Recommended Standard is limited to the exchange of scheduled service package information required in the context of CCSDS Service Management. In the following figure the Service Package Data Formats Specification is put into context with the various standards that together form the Space Communication Cross Support  Service Management.
[image: ]
[bookmark: _Toc482277552]Figure 1‑1	:  Planning Data Formats in the Context of Space Communication Cross Support Service Management.

Service Package Result
The purpose of the Service Package Result is to communicate to user missions the requested service packages that have been successfully scheduled. The results include identification of the necessary apertures, configuration information, and absolute timing information resulting from specific user mission constraints or from consideration by the service provider of user mission supplied timing flexibility. 
The Service Package can be defined and utilized in Terse or Verbose forms to give service providers and user missions the flexibility of exchanging minimum information in reference to requested service configurations or explicitly re-stating complete service configuration as defined in the Service Configuration Profiles.  It should also be noted that whilst this Recommended Standard has been developed within the scope of the Space Communication Cross Support Service Management (reference [2]) activity it is intended that the Service Package Result can be used to exchange configuration information and references to  both CCSDS configuration profiles (see Reference [12]) and to Bilateral configuration profiles.	Comment by Barkley, Erik J (3970): A minor nit, but restating without the context of having stated in the first place may be confusing. Suggest simply saying “stating complete service configuration..” etc.

Also, I think there is the notion of a "simple" service package versus the "more advanced" service package. I think the simple service package would more likely correspond to the terse form. And related to this is the "on-ramp" for adoption whereby, I think, the terse mode is more of the "core" of the service package.  

Terse Service Package Result
The purpose of the Terse Service Package Result is to supply the minimum and most common groundstation/relay-satellites resource identification and configuration information needed by user missions to configure connections to the service provider at the scheduled times for the scheduled services.
The Terse Mode is intended to reference the configuration profiles that are the basis of the scheduled Service Package, but not the individual FR instances nor their configuration parameter values. The concept behind the Terse Mode is that where no respecification of configuration profile parameter values occurs, merely referencing the mutually-agreed and –known configuration profiles is sufficient to identify all of the configuration parameter values. However, the Terse Service Package Result also supports the reporting of configuration profile parameters that are respecified in the Service Package Request (see Reference SMURF). 	Comment by Barkley, Erik J (3970): The functional resources, “FR” and instances thereof have not been introduced conceptually in the book yet. I think it is premature to consider discussion in terms of functional resource instances. And hopefully, but this depends on how we end up engineering the configuration profile, these kind of terms don't need to be exposed to standards implementers.  	Comment by Barkley, Erik J (3970): Again, this is getting into a lot of theoretical terminology which has not been introduced yet.
The Terse Mode can be used with simplified configuration profiles, because all of the required information is available in those profiles – i.e., the identification of the configuration profiles and any FR instances that are reconfigured in the Service Package Request.
Verbose Service Package Result	Comment by Barkley, Erik J (3970): In general, the more I think about this the more I wonder if whether terse and verbose are the right terms. They may be, but perhaps we should also consider the core service package versus a more extended flavor?  The concern is not limited to labeling – if we consider core service package versus extended service package, it may also afford us the option of building "plug-in" mini recommendations at well-defined extension points such that they could be filled in as we get feedback from implementations and at the same time allow us to cut a smaller initial book and therefore getting that out for review, approval, sooner rather than later.
The purpose of the Verbose Service Package Result is to explicitly re-state the compete service(s) configuration as defined in the reference configuration profile and any respecified parameter values.  This Verbose mode can be used by user missions to explicitly configure connections to the service provider at the scheduled times for the scheduled services without having to reference outside of the Service Package Result for the full configuration profile.	Comment by Barkley, Erik J (3970): How about just “state”
The Verbose mode is intended to be a complete read-back of the configurations of all services scheduled in the Service Package. The Verbose mode can be accomplished by simply including a copy of the configuration profile(s) within the Service Package Result, wherein any respecified configuration parameter values are substituted for the original values from those configuration parameters. 
[bookmark: _Toc509825758]APPLICABILITY
This Recommended Standard is applicable only to the planning data formats and contents, but not to its transmission. With respect to the transmission of the Planning Information between agencies and operators there are two scenarios:	Comment by Barkley, Erik J (3970): Section  needs a little fix-up in general…	Comment by Barkley, Erik J (3970): Service package, right?
a) The first is where the Planning Information is exchanged within the context of Service Management. In this case the transmission mechanism is described in [TBD].
b) The second deals with the case where the Planning Information is exchanged outside the scope of Service Management. The mechanism by which the Planning Information is transmitted is outside of the scope of this document and should be specified in an ICD agreed by the parties involved. 
[bookmark: _Toc355624445][bookmark: _Toc509825759]RATIONALE
[bookmark: _Toc509825760]General
The primary goal of CCSDS is to increase the level of interoperability among Agencies.  This Recommended Standard furthers that goal by establishing the means to exchange planning information relating to where most cross support activity occurs: between the tracking stations or ground data handling systems of various Agencies and the mission specific components of a mission ground system.  
The use cases described in the following sections were considered in deriving this Recommended Standard.
[bookmark: _Toc509825761]USE CASES
Mission Planning
[bookmark: _Toc355624446]The Service Package Result identifies the SCCS services that have been scheduled.  It specifies the values of the configuration parameters of those Functional Resource instances, and can be used to:
· Confirm settings expected between the user and provider
· Specify exact configurations/values when the flexibilities of the Service Package Request allowed multiple possible configurations/settings
· Convey the Functional Resource Name of each Functional Resource in the Service Package	Comment by Barkley, Erik J (3970): In general, are really talking about the values of the configuration parameters for the services defined by the SP?  I think we need to aim more toward the “vernacular” here
Additionally, it contains the time(s) at which the service will be available, and identifies the “locations” where the services will be provided.	Comment by Barkley, Erik J (3970): I think this is really more of a key aspect - not so much “additionally”
The Service Package Result closes the loop on Service Package Requests, and can be used for accounting purposes.	Comment by Barkley, Erik J (3970): Perhaps we can reference the future service accountability book (but then again it’s not a defined project, so maybe okay).
[bookmark: _Toc509825762]DOCUMENT STRUCTURE
This document is organized as follows:
a) Section 1 provides the purpose, scope, applicability, and rationale of this Recommended Standard and identifies the conventions and references used throughout the document. This section also describes how this document is organized. A brief description is provided for each section and annex so that the reader will have an idea of where information can be found in the document. It also identifies terminology that is used in this document but is defined elsewhere.
b) Section 2 provides a brief overview of the CCSDS-recommended Service Package Result Formats.
c) Section 3 provides details about the structure and content of the Service Package Format.	Comment by Wesley Eddy: fix
d) ANNEX A provides the definition of the Event and Event Parameters abstract classes.
e) ANNEX B provides the normative Implementation Conformance Statement (ICS) proforma.
f) ANNEX C provides an informative description of the normative XML schema data types that realize the classes that comprise the Service Package Format as defined in section 3.	Comment by Wesley Eddy: fix
g) ANNEX D discusses security, SANA, and patent considerations.
h) ANNEX E contains a list of Acronyms applicable to the Service Package Results Formats.
i) ANNEX F is a list of informative references.
[bookmark: _Toc355624447][bookmark: _Toc509825763]DEFINITIONS
For the purposes of this document, the following definitions apply:
a) the word ‘agencies’ may also be construed as meaning ‘satellite operators’ or ‘satellite service providers’;
b) the notation ‘n/a’ signifies ‘not applicable’;
[bookmark: _Toc355624448][bookmark: _Toc509825764]NOMENCLATURE
[bookmark: _Toc509825765][bookmark: _Toc355624449]Normative Text
The following conventions apply for the normative specifications in this Recommended Standard:
a) the words ‘shall’ and ‘must’ imply a binding and verifiable specification;
b) the word ‘should’ implies an optional, but desirable, specification;
c) the word ‘may’ implies an optional specification;
d) the words ‘is’, ‘are’, and ‘will’ imply statements of fact.
NOTE	–	These conventions do not imply constraints on diction in text that is clearly informative in nature.
[bookmark: _Toc509825766]Informative Text
In the normative sections of this document, informative text is set off from the normative specifications either in notes or under one of the following subsection headings:
· Overview;
· Background;
· Rationale;
· Discussion.
[bookmark: _Toc509825767]CONVENTIONS
[bookmark: _Toc509825768]THE UNIFIED MODELING LANGUAGE
The Unified Modelling Language (UML) diagrams used in the specification (including class diagrams, package diagrams, sequence diagrams and activity diagrams) follow the notation, semantics and conventions imposed by the Version 2.4.1 UML specification of the Object Management Group (OMG) [9].
Within the document use is made only of class diagrams. A UML class diagram describes the structure of a message; its parts; and how those parts interrelate. A UML class, represented in the diagram as a box, represents a data set. Class diagram conventions include composition, generalization, multiplicity and constraints. Enumeration notation is also used but only when it is involved in a composition constraint.
[bookmark: _Ref138744327][bookmark: _Toc138744508][bookmark: _Toc355624450][bookmark: _Toc509825769]References
The following publications contain provisions which, through reference in this text, constitute provisions of this document.  At the time of publication, the editions indicated were valid.  All publications are subject to revision, and users of this document are encouraged to investigate the possibility of applying the most recent editions of the publications indicated below.  The CCSDS Secretariat maintains a register of currently valid CCSDS publications.
[bookmark: Ref_ServiceManagement_Architecture][bookmark: Ref_ServiceManagement_ServiceSpecificati][1]	Space Communication Cross Support – Architecture Description Document.  Report Concerning Space Data System Standards, CCSDS 901.0-G-1.  Green Book.  Issue 1.  Washington, D.C.: CCSDS, November 2013.
[bookmark: Ref_ServiceManagement_ServiceManagement][2]	Space Communication Cross Support—Service Management—Service Specification. Recommended Standard for Space Data System Standards, CCSDS 910.11-B-1. Blue Book. Issue 1. Washington, D.C.: CCSDS, August 2009.
[bookmark: Ref_ServiceManagement_ExtensibleGreenBoo][3]	Extensible Space Communication Cross Support Service Management—Concept. Draft Informational Report, CCSDS 902.0-G-0.38, Draft Green Book. April 2014.
[bookmark: Ref_CCSDS_SMURF][4]	Service Management Utilization Request Formats  Recommendation for Space Data System Standards, CCSDS 902.1-W-0.4.  White Book.  Issue 0.4.  Washington, D.C.: CCSDS, April 2017. 	Comment by Wesley Eddy: check book number
[bookmark: Ref_SimpleScheduleFormat][5]	Simple Schedule Format. Recommendation for Space Data System Standards, CCSDS nnn.n-B-1. Blue Book. Issue 1. Washington, D.C.: CCSDS, xxxx 20xx. 	Comment by Wesley Eddy: check book number
[bookmark: Ref_CCSDS910NNB1_XML_Schemas][6]	“CCSDS-910.NN-B-1_XML_schemas.”
http://public.ccsds.org/publications/archive/CCSDS-910.11-B-1_XML_schemas.zip.
[bookmark: Ref_TimeCodeFormats][7]	Time Code Formats. Recommendation for Space Data System Standards, CCSDS 301.0-B-3. Blue Book. Issue 3. Washington, D.C.: CCSDS, January 2002.
[bookmark: Ref_PlanetAndSatelliteNames][bookmark: Ref_InformationTechnology_8bitSingleByte][8]	Information Technology—8-Bit Single-Byte Coded Graphic Character Sets—Part 1: Latin Alphabet No. 1. International Standard, ISO/IEC 8859-1:1998. Geneva: ISO, 1998. 
[bookmark: Ref_MinorPlanetNames][bookmark: Ref_OMG_UnfiedModelingLanguage][9]	OMG Unified Modelling Language (OMG UML), Version 2.4.1, OMG Document Number: formal/2011-08-05.
[bookmark: UpdatingCCSDSOrganizationRegistry][bookmark: Ref_SFDUcontrolAuthority][10]	Standard Formatted Data Units — Control Authority Procedures, Issue 2. Recommendation for Space Data System Standards (Blue Book), CCSDS 630.0-B-2. Washington, D.C.: CCSDS, MONTH YEAR	Comment by Wesley Eddy: add date
[bookmark: R_320X0B6GlobalSpacecraftIdentificationF][bookmark: Ref_CCSDSglobalSpacecraftIdentificationF][11]	CCSDS Global Spacecraft Identification Field Code Assignment Control Procedures. Issue 6. Recommendation for Space Data System Standards (Blue Book), CCSDS 320.0-B-6. Washington, D.C.: CCSDS, October 2013.
[bookmark: R_902x5B1ServiceAgreementAndServiceConfi][12]	Service Agreement and Service Configuration. Recommendation for Space Data System Standards (Blue Book), CCSDS 902.5-B-1. Blue Book. Issue 1. Washington, D.C.: CCSDS, xxxx 20xx.	Comment by Wesley Eddy: add book number

[bookmark: _Toc355624451][bookmark: _Ref434565896][bookmark: _Toc509825770][bookmark: _Toc129154153]Overview
[bookmark: _Toc355624452][bookmark: _Toc509825771]GENERAL
This section provides a high-level overview of the CCSDS-recommended Planning Data  Formats, which is designed to facilitate standardized exchanges of planning information between space agencies.	Comment by Barkley, Erik J (3970): While it could be argued that this is information for planning because it is not the actual execution I think maybe a description that says exchange of detailed operational service details might be closer to what the service package result is really about.
[bookmark: _Toc509825772]Service Package Result Formats
The service package result consists of files that are XML formatted. The formats of these files are suitable for automated interaction and/or (by means of a suitable XML viewer) human interaction.	Comment by Barkley, Erik J (3970): Perhaps we could say messages or files? Certainly the data format doesn't really care how it's conveyed but I would like to make sure the reader doesn't have the impression that they have to use TGFT or something like that to exchange service package results.
Service package result data is either mandatory, in which case suitable values must be present, or optional, in which case values may be present or not. In addition it is possible to extend the contents of the various planning data formats by defining additional parameters. The content of any parameters defined is outside the scope of this document and should be documented in an ICD agreed by the involved parties.	Comment by Barkley, Erik J (3970): We may also want to consider that if we end up with implementation specific/agency specific parameters in extended schema that these are registered in SANA in the same way that extensions the simple schedule format are registered.
[bookmark: _Toc355624454]
[bookmark: _Toc509825773]MAPPING TO W3C XML SCHEMA
This Recommended Standard includes the specification of a mapping to World Wide Web Consortium (W3C) Extensible Markup Language (XML) schema. The normative mapping of this Recommended Standard to XML W3C schemas is a virtual annex to this Recommended Standard and is contained in a stand-alone set of schema files (reference [6]).
NOTE – The XML schema has been elaborated on the basis of the mapping guidelines described in reference [E1].

[bookmark: _Ref509784347][bookmark: _Ref509784427][bookmark: _Toc509825774]Service Package Result
[bookmark: _Toc509825775]General
The Service Package Result shall consist of digital data specifying the collection of parameters, data sets, and data set relationships, exchanged in the form of a file or a message per the Document Exchange protocol.	Comment by Wesley Eddy: should this reference directly to TGFT?	Comment by Barkley, Erik J (3970): No I would say not. What the reference might be here is to the management service which is still unfortunately some ways down the road.
[bookmark: _Toc509825776]Overview
Figure 3‑1 shows the UML Class diagram for the Service Package Result. It should be noted that for clarity abstract classes are highlighted in green.
[image: /Users/jchamoun/Desktop/Screen Shot 2017-05-11 at 2.14.43 PM.png]	Comment by Wesley Eddy: Marcin noted that there could be 0 ServicePkgResultDetails, so we need to edit this diagram	Comment by Barkley, Erik J (3970): A general request to the working group to please review this carefully.   In particular, given that we have been talking about giving names to various instances of the functional resources, it may be that the OID parameter class changes a bit?
[bookmark: _Ref434568626][bookmark: _Toc482277553]Figure 3‑1	:  Service Package Result Class Diagram
The attributes of each class are described further in the following subsections and tables.
[bookmark: _Ref381278981][bookmark: _Toc381794753][bookmark: _Ref434576453][bookmark: _Toc509825777]CLASS ServicePkgResultHeader
The ServicePkgResultHeader class is mandatory and shall constitute the ‘header’ of the Service Package Result Plan.
[bookmark: _Ref392673500]NOTE	–	The ServicePkgResultHeader class is a specialization of the class SrvMgtHeader class described in Annex A of reference [5] and the generic description of the parameters is given there. 
Table 3‑1 specifies the use of the parameters in the ServicePkgResultHeader in the scope of the Service Result Results. 
[bookmark: _Ref434582602][bookmark: _Toc509825799][bookmark: T_301ClassSimpleScheduleParameters][bookmark: _Toc390962180]Table 3‑1	: Class ServicePkgResultHeader Parameters
The parameters for the ServicePkgResultHeader class as are as per Table A-2 of reference [7] except for the following:
	Parameter
	Description
	Data Type
	Data Units

	ServicePkgResultStatus
	Mandatory parameter.
The status of the Service Package Result.
	Enumeration
The following values are permitted
· TEST
indicates that the service package result has been generated for test purposes only.
· PROVISIONAL 
indicates that the service package result is provisional and may still be subject to change.
· OPERATIONAL 
indicates that this is an operational service package result.
	n/a



[bookmark: _Ref424819373][bookmark: _Toc509825778]CLASS ServicePkgResultEntity
The ServicePkgResultEntity class is mandatory and shall constitute the Service Package Result information entity.
NOTE	–	The ServicePkgResultEntity class is a specialization of the class SrvMgtInfoEntity class described in described in Annex B of reference [5]  and the generic description of the parameters is given there. 
Table 3‑2 specifies the additional parameters defined for the ServicePkgResultEntity in the scope of the Service Package Results.
[bookmark: _Ref411597224][bookmark: _Toc509825800]Table 3‑2: Class ServicePkgResultEntity Parameters
	Parameter
	Description
	Data Type
	Data Units

	ServicePkgResultMgtEntityType
	Mandatory parameter.
See Annex B of reference [5]
	Xsd:string — For the service package result the only permitted value for this parameter is the string
· “SERVICE PACKAGE RESULT”
	See Annex B of reference [5]


[bookmark: _Toc509825779][bookmark: _Ref393191897]CLASS ServicePackageResults
The ServicePackageResults class is mandatory and shall constitute the ‘body’ of the Service Package Result.
NOTE	–	The ServicePackageResults class is a specialization of the class SrvMgtData class described in Annex B of reference [5]  and the generic description of the parameters is given there. 
Table 3‑3 specifies the additional parameters defined for the ServicePackageResults class.
[bookmark: _Ref435021174][bookmark: _Ref435021168][bookmark: _Toc509825801]Table 3‑3: Class ServicePackageResults Additional Parameters
	Parameter
	Description
	Data Type
	Data Units

	User	Comment by Wesley Eddy: in the XSD file it’s “user” with lowercase ‘u’	Comment by Barkley, Erik J (3970): I think that is okay as we are using camelCase notation for the parameter names – as we only have one word here it is “user” (but if it was the ID of the user it would be something like userId) 
	Mandatory Parameter.
The user of the scheduled package.  These will typically be spacecraft names as specified in SANA.
	Xsd:string—Permitted values registered in SANA

	n/a

	serviceReqID	Comment by Wesley Eddy: In the XSD file, it’s serviceReqXRef
	Manadatory parameter.
Service request identifier.
	xsd:string
	n/a

	srvPkgReqVersion
	Mandatory parameter.
Service request version number. This is used to specify the version of the service request. The submitter of the service package request is responsible for specifying this value.

The version of a resubmitted service package request must be greater than that specified for any previously submitted version of the same service package request.
	xsd:integer>0	Comment by Wesley Eddy: in the XSD file, this is an xsd:string, but the integer described here seems to make more sense to me	Comment by Barkley, Erik J (3970): Yeah, I think that makes sense -- ultimately it would be up to the management service I think to really indicate the behavior here (for example, increment by one for each new version, etc.)
	n/a


[bookmark: _Toc509825780]CLASS externalXref
The externalXref class is optional and shall constitute optional reference information provided by the user mission in the originating Service Package Request.
There shall be at most one instances of the externalXref class for each instance of the ServicePackageResults class.
Table 3‑4 specifies the parameters defined for the externalXref class.
[bookmark: _Ref482264837][bookmark: _Toc509825802]Table 3‑4: Class ExternalXref Parameters
	Parameter
	Description
	Data Type
	Data Units

	externalXrefID
	Mandatory parameter.
This parameter is used to reference a request ID assigned by the user  when submitting the originating Service Package Request
	xsd:string
	n/a


[bookmark: _Toc509825781]CLASS ServicePkgResultDetails
The ServicePkgResultDetails class is an abstract class and is used to derive the mandatory classes required to provide a terse service package result or a verbose service package result.
Table 3‑5 specifies the parameters defined for the ServicePkgResultDetails class.
[bookmark: _Ref482264883][bookmark: _Toc509825803]Table 3‑5: Class ServicePkgResultDetails Additional Parameters
	Parameter
	Description
	Data Type
	Data Units

	scheduledPackageID	Comment by Wesley Eddy: this is servicePackageID in the XSD file
	Mandatory parameter.
An identifier that is unique for every ScheduledPackage in a schedule.
It should be noted that if a schedule is regenerated then the scheduledPackageID for a particular Scheduled Package may change
	xsd:string
	n/a

	scheduledServicePackageStartTime	Comment by Wesley Eddy: this is servicePackageStartTime in the XSD file
	Mandatory parameter.
Time at which the Service Package is scheduled to
start. The scheduled start of the Service Package
corresponds to the earlier of:
a) the scheduled start of signal acquisition for the
first (earliest-starting) space link carrier; and
b) the scheduled start time of the first (earlieststarting)
transfer service instance in the Service Package.
	CCSDS ASCII Time Code B (reference [7])
	n/a

	scheduledServicePackageStopTime	Comment by Wesley Eddy: this is servicePackageStopTime in the XSD file
	Mandatory parameter.
The time at which the Service Package is scheduled
to stop. The scheduled start of the Service Package
corresponds to the later of:
a) the scheduled end of signal acquisition for thelast (latest-ending) space link carrier; and
b) the scheduled stop time of the last (latestending)
transfer service instance in the Service Package.
	CCSDS ASCII Time Code B (reference [7])
	

	servicePackageResultStatus
	Optional parameter.
This is used to indicate the status of the service package in the service package state machine.  Possible values are:
-‘tentatively scheduled’	Comment by Wesley Eddy: these are capitalized in the XSD file	Comment by Barkley, Erik J (3970): yes, this certainly seems to be the case for enumeration values in the SSF as well. This only reminds me that we really do need to get some very basic XML schema guidelines out the door ASAP.
-‘partially scheduled’
-‘fully scheduled’
	Enum
	n/a

	servicePackageResultType
	Optional parameter.	Comment by Wesley Eddy: values in the XSD file are all-caps, and in Word document are all lowercase
This is used to provide context as to the reason why the result is was generated:
-‘new’: used for results generated by a new service package request
-‘update’: used for results generated by an update service package request
-‘alternate’: used for results generated by a select alternate service package request
-‘flexibility change’: used for results generated by a service package change initiated by the service provider within flexibility of the request
	Enum
	n/a


[bookmark: _Toc509825782]CLASS ServicePkgReadinessStatus
The ServicePkgReadinessStatus class is an optional class and shall constitute optional information regarding the readiness status of the request and the time by which all necessary data for the service package.
 There shall be at most one instance of the ServicePkgReadinessStatus class for each instance of the ServicePackageResultDetails class.

Table 3‑6 specifies the parameters defined for the ServicePkgReadinessStatus class.
[bookmark: _Ref482265371][bookmark: _Toc509825804]Table 3‑6: Class ServicePkgReadinessStatus Additional Parameters
	Parameter
	Description
	Data Type
	Data Units

	servicePackage-
DefinitionThreshold	Comment by Wesley Eddy: this is servicePackageReadyThresholdTime in the XSD	Comment by Barkley, Erik J (3970): I'm wondering if this should really be in the service package definition or should be something considered as part of the management service? If it's too late to make any changes, what is the value for this -- a time in the past? Is that really useful?
Time
	Mandatory parameter.
The latest time  (in UTC) at which all elements required for
the execution of the SLS Service Package can be
defined or redefined.
	CCSDS ASCII Time Code B (reference [7])
	UTC 

	servicePackage-
ReadinessStatus	Comment by Wesley Eddy: The XSD has a typo ‘Readyness’ instead of ‘Readiness’

	Mandatory parameter.
Summary status of the readiness of the Service
Package for execution. The values are:
– ‘ready’: All required Service Package items	Comment by Wesley Eddy: values are all caps in the XSD
are currently defined;
– ‘not ready’: One or more required Service
Package items must still be defined.
	Enum
	n/a


[bookmark: _Toc509825783]CLASS trajectoryXref
The TrajectoryXref class is an optional class and shall constitute optional trajectory reference information applicable to all services in the Service Package Result.   
There shall be at most one instance of the TrajectoryXref class for each instance of the ServicePackageResultDetails class.
Table 3‑7 specifies the parameters defined for the TrajectoryXref class.
[bookmark: _Ref482267136][bookmark: _Toc509825805]Table 3‑7: Class TrajectoryXref Parameters
	Parameter
	Description
	Data Type
	Data Units

	trajectoryXRef
	Mandatory parameter. This is used to specify a reference to the trajectory that the provider will used to configure and execute the Service Package
	xsd:string
	n/a


[bookmark: _Toc509825784]CLASS ScenarioDetails
The ScenarioDetails class is optional and shall constitute optional reference information applicable to all services in the Service Package Result.   
There shall be at most one instance of the ScenarioDetails class for each instance of the ServicePackageResultDetails class.
Table 3‑8 specifies the parameters defined for the ScenarioDetails class.
[bookmark: _Ref482272077][bookmark: _Toc509825806]Table 3‑8: Class ScenarioDetails Parameters
	Parameter
	Description
	Data Type
	Data Units

	scenarioID
	Mandatory parameter.
This parameter is be used to specify the scenario to which the Service Package belongs. 
This is defined by the request submitter and must uniquely (for that user) define the scenario to be used.
	xsd:string
	n/a

	primeServiceReqtIDXRef
	Mandatory parameter.
This parameter is used to specify the scenario ID of the Service Package containing the services that will be configured to support the space link carrier(s)
	xsd:string
	n/a


[bookmark: _Toc509825785]CLASS verbServicePkgResult
The verbServicePkgResult class shall constitute the Service Package Result Details entity.
NOTE	–	The verbServicePkgResult class is a specialization of the ServicePkgResultDetails class and has no additional parameters defined. 
[bookmark: _Toc509825786]CLASS TerseServicePkgResult
The terseServicePkgResult class shall constitute the Service Package Result Details entity.
NOTE	–	The terseServicePkgResult class is a specialization of the ServicePkgResultDetails class and has no additional parameters defined. 
[bookmark: _Toc509825787]CLASS ServiceDetails
The ServiceDetails class is mandatory and shall constitute high level information about the scheduled service.
There shall be at least one instance of the Service class for each ServicePkgResultDetails class.
Table 3‑9 specifies the parameters defined for the ServiceDetails class.
[bookmark: _Ref482272120][bookmark: _Toc509825807]Table 3‑9: Class ServiceDetails Parameters	Comment by Wesley Eddy: This is ServiceResultDetails in the XSD
	Parameter
	Description
	Data Type
	Data Units

	serviceType
	Mandatory parameter	Comment by Wesley Eddy: this is optional in the XSD
	Enum
	n/a

	providerPortId
	Optional parameter.
Complex port identification
for the transfer service user to
utilize in establishing the
transfer service (references TBD)	Comment by Wesley Eddy: should reference CSTS book?	Comment by Barkley, Erik J (3970): I think we probably would benefit from having some sort of joint session with the CSTS working group. Having recently read some conceptual material about procedures/instances being deferred to service management I think we need to make sure we are all on the same page.
	xsd:string

	n/a


[bookmark: _Toc509825788][bookmark: _Ref461111961]CLASS TimingInfo
The TimingInfo class is an abstract class and is used to derive the mandatory classes required to provide timing information for each service in the service package.
NOTE – The TimingInfo class has no parameters defined. The necessary information is deferred to the instantiations of the TimingInfo class.
[bookmark: _Toc509825789]CLASS absoluteTime
The absoluteTime class shall constitute the TimingInfo information of the service.
NOTE	–	The absoluteTime class is a specialization of the TimingInfo class.
Table 3‑10 specifies the additional parameters defined for the absoluteTime specialization of the TimingInfo class.
[bookmark: _Ref482274117][bookmark: _Toc509825808]Table 3‑10: Class absoluteTime Parameters
	Parameter
	Description
	Data Type
	Data Units

	serviceStart
	Mandatory parameter.
The serviceStart is calculated by adding the optional configuration profile start offset specified in the Service Package Request to the ScheduedServicePackageStartTime.  If no offset is specified then the serviceStart time is the ScheduedServicePackageStartTime

	CCSDS ASCII Time Code B (reference [7])
	n/a

	serviceStop
	Mandatory parameter.
The serviceStop is calculated by subtracting the optional configuration profile stop offset specified in the Service Package Request from the ScheduedServicePackageStopTime.  If no offset is specified then the serviceStop time is the ScheduedServicePackageStopTime

	CCSDS ASCII Time Code B (reference [7])
	n/a


[bookmark: _Toc509825790]CLASS eventSequenceTime
The eventSequenceTime class shall constitute the TimingInfo information of the service.
NOTE	–	The eventSequenceTime class is a specialization of the TimingInfo class.
Table 3‑11 specifies the additional parameters defined for the eventSequenceTime specialization of the TimingInfo class.
[bookmark: _Ref482274768][bookmark: _Toc509825809]Table 3‑11: Class eventSequenceTime Parameters
	Parameter
	Description
	Data Type
	Data Units

	eventSequenceXRef	Comment by Wesley Eddy: I noticed in the XSD file that this is called eventSequenceProfileXRef … which name do we want to use (with or without the “Profile” part)?  	Comment by Barkley, Erik J (3970): Yes, historically, it was called a sequence profile. Oddly enough, it might actually be more deserving of that name now as some of the envisioned work would go a long ways to making the notion of the profile (i.e. reusable for several tracking passes) more likely.
	Mandatory Parameter.
This is used to specify a reference to the event sequence that the user wants the information for.
	xsd:string
	n/a

	eventSeqServiceStart
	Optional Parameter.
The eventSeqServiceStart is calculated by evaluating the conditions and constraints identified in the Event Sequence referenced in the eventSequenceXref.

	CCSDS ASCII Time Code B (reference [7])
	n/a

	eventSeqServiceStop
	Optional Parameter.
The eventSeqServiceStop is calculated by evaluating the conditions and constraints identified in the Event Sequence referenced in the eventSequenceXref.

	CCSDS ASCII Time Code B (reference [7])
	n/a


[bookmark: _Toc509825791]CLASS timingInfoXmlExtension
The timingInfoXmlExtension class shall be used to provide a cross-reference to an existing schema defining a non CCSDS service profile bilaterally agreed to between the provider and the user agencies
NOTE	–	The timingInfoXmlExtension class is a specialization of the TimingInfo class.
The timingInfoXmlExtension class is included as the extension point to use this CCSDS Service Package Specification with service timing specifications not defined in the CCSDS Service Package Request (see reference [4]).
Table 3‑12: Class timingInfoXmlExtension Parameters specifies the additional parameters defined for the timingInfoXmlExtension class in the context of non-CCSDS configuration profiles.
[bookmark: _Ref482277576][bookmark: _Toc509825810]Table 3‑12: Class timingInfoXmlExtension Parameters
	Parameter
	Description
	Data Type
	Data Units

	name
	Mandatory Parameter
The cross- reference to an existing non CCSDS service profile

	xsd:any
	n/a


[bookmark: _Toc509825792]CLASS OnlineServiceDetails
The OnlineServiceDetails class shall constitute the ServiceDetails entity.
NOTE	–	The OnlineServiceDetails class is a specialization of the ServiceDetails class.
Table 3‑13 specifies the additional parameters defined for the OnlineServiceDetails specialization of the ServiceDetails class in the scope of an online service.
[bookmark: _Ref482272807][bookmark: _Toc509825811]Table 3‑13: Class OnlineServiceDetails Parameters
	Parameter
	Description
	Data Type
	Data Units

	onlineConfigurationProfileXRef
	Mandatory Parameter.
This is used to specify a reference to the configuration profile of the online service that the user wants the information for.
	xsd:string

	n/a

	appertureId
	Mandatory parameter.
Identifier of the aperture (ground or spacecraft) allocated for the service.
	xsd:string—Permitted values registered in SANA 
	n/a

	frequencyBand	Comment by Wesley Eddy: What is the purpose of having this field?  It should be derived from the configuration profile referenced.	Comment by Barkley, Erik J (3970): Perhaps this is useful for the core or terse service package?  If we retain this information we should go the SSF route (which references another CCSDS document for frequency band definitions – warning though…these are odd relative to what most of us understand as in “XS” for  x-band deep space and “XE” for near x-band near earth…
	Mandatory parameter.

Used to specify the frequency band that will be used by the service. If the frequency band is not relevant the value N/A (not applicable) shall be used.
· C-Band
· Ka-Band
· Ku-Band
· L-Band
· S-Band
· V-Band
· X-Band
· Optical
· N/A
	Enum
	n/a


[bookmark: _Toc509825793]CLASS OfflineServiceDetails
The OfflineServiceDetails class shall constitute the ServiceDetails entity.
NOTE	–	The OfflineServiceDetails class is a specialization of the ServiceDetails class.
Table 3‑14 specifies the additional parameters defined for the OfflineServiceDetails specialization of the ServiceDetails class in the scope of an online service.
[bookmark: _Ref482273033][bookmark: _Toc509825812]Table 3‑14: Class OfflineServiceDetails Parameters
	Parameter
	Description
	Data Type
	Data Units

	offlineConfigurationProfileXRef
	Mandatory Parameter.
This is used to specify a reference to the configuration profile of the offline service that the user wants the information for.
	xsd:string

	n/a


[bookmark: _Toc509825794]CLASS OIDParameter
The OIDParameter class is optional and may be used to specify the values for parameters that are specified as OIDs. By this mechanism it is possible to specify parameter values that override those specified in the event sequences and configuration profiles referred to by the OnlineConfigurationProfileXRef and OfflineConfigurationProfileXRef  classes respectively.
The OIDParameter class shall contain the parameters  as specified in Table 3‑15.
[bookmark: _Ref461111187][bookmark: _Toc481082465][bookmark: _Toc509825813]Table 3‑15: Class OIDParameter Parameters
	Parameter
	Description
	Data Type
	Data Units

	frInstanceNumber
	The functional resource instance number
	As defined in reference [12]
	n/a

	parameterId-OID
	The Object Identifier of the parameter ID
	As defined in reference [12].
	As required by the additional parameter

	parameterValue
	The value for the parameter
	As defined in reference [12].
	As required by the additional parameter

	frType-OID
	The Object Identifier specifying the function resource type (i.e. what type the parameter value is)
	As defined in reference [12].
	As required by the additional parameter


[bookmark: _Toc509825795]CLASS configurationProfileDetails
The ConfigurationProfileDetails class is an abstract class that is mandatory when using a the verbServicePackageResult instance of the ServicePackageResultDetails Class.
There shall be at least one instance of the ConfigurationProfileDetails class for each instance of the verbServicePkgResult class.
The ConfigurationProfileDetails class is used to derive classes required to provide configuration information for each service in the service package.
The ConfigurationProfileDetails class has no parameters defined. The necessary information is deferred to the instantiations of the ConfigurationProfileDetails class.
[bookmark: _Toc509825796]CLASS ConfigurationProfileContents
The ConfigurationProfileContents class shall be used to request the complete schema defining the set of Functional Resource parameters and their configuration values as specified in the service package request (verbose option).
NOTE	–	The ConfigurationProfileContents class is a specialization of the ConfigurationProfileDetails class.
When parameter values in the referenced configuration profile are respecified in the Service Package Request (see reference [4]) then it is expected that the contents of the configuration profile reflect the changes requested.
[bookmark: _Toc509825797]CLASS configurationXmlExtension
The configurationXmlExtension class shall be used to request the complete schema defining the configuration parameter and values used to configure the services in the service package (verbose option) when using non CCSDS service profile bilaterally agreed to between the provider and the user agencies
NOTE	–	The configurationXmlExtension class is a specialization of the ConfigurationProfileDetails class.
The configurationXmlExtension class is included as the extension point to use this CCSDS Service Package Specification with non-CCSDS conforgutration profiles
Table 3‑18 specifies the additional parameters defined for the configurationXmlExtension class in the context of non-CCSDS configuration profiles.
[bookmark: _Toc509825814]Table 3‑17: Class configurationXmlExtension Parameters
	Parameter
	Description
	Data Type
	Data Units

	name
	Mandatory Parameter
The cross- reference to an existing non CCSDS service profile

	xsd:any
	n/a


[bookmark: _Toc509825798]CLASS EventSequenceContents
The EventSequenceContent class is optional and shall be used to request the complete schema defining the contents of the Event Sequence of the service package (verbose option).
There shall be either zero or one instances of the EventSequenceContent class for each instance of the verbServicePkgResult class.
When parameter values in the referenced Event Sequence are respecified in the Service Package Request (see reference [4]) then it is expected that the contents of the Event Sequence reflect the changes requested.

[bookmark: _Ref435014560][bookmark: _Toc482277546]

Abstract TBD Classes Definition

(Normative)
A1 GENERAL
TBD
A2 TBD
A2.1 Overview
TBD
A2.2 [bookmark: _Ref416190056]Class TBD(Abstract)
TBD
[bookmark: _Toc353912976][bookmark: _Ref434565941][bookmark: _Toc482277547]

Implementation Conformance Statement (ICS) Proforma

(Normative)
INTRODUCTION
OVERVIEW
· TBD
[bookmark: _Ref389568249]ABBREVIATIONS AND CONVENTIONS
General
TBD
Item Column
TBD
Feature Column
TBD
Class Column/Parameters
TBD
Reference Column
TBD
Status Column
TBD
Support Column Symbols
TBD
INSTRUCTIONS FOR COMPLETING THE RL
TBD
ICS Proforma for Simple Schedule Format
General Information
Identification of ICS
	Date of Statement (DD/MM/YYYY)
	

	ICS serial number
	

	System Conformance statement cross-reference
	


Identification of Implementation Under Test (IUT)
	Implementation name
	

	Implementation version
	

	Special Configuration
	

	Other Information
	


Identification of Supplier
	Supplier
	

	Contact Point for Queries
	

	Implementation Name(s) and Versions
	

	Other Information necessary for full identification, e.g., names(s) and version(s) for machines and/or operating systems;
	


Document Version
	CCSDS 920..2-W-0.06 draft 
	

	Have any exceptions been required?

(Note: A YES answer means that the implementation does not conform to the Recommended Standard. Non-supported mandatory capabilities are to be identified in the ICS, with an explanation of why the implementation is non-conforming
	Yes _____		No _____ 



Requirements List
TBD	

[bookmark: _Ref434574317][bookmark: _Ref434574323][bookmark: _Toc482277548]

XML SCHEMA FOR THE Service Package Result FORMATs

(Informative)
Purpose
This annex provides an informative description of the normative XML schema data types that realize the classes that comprise the Simple Schedule Format as defined in section Error! Reference source not found.. 	Comment by Wesley Eddy: fix
Schema Organization And Packaging



[bookmark: _Ref434568333][bookmark: _Toc482277549]

Security, SANA, and Patent Considerations

(Informative)
[bookmark: _Ref416249163]SecuRity Considerations
Overview
This section presents the results of an analysis of security considerations applied to the technologies specified in this Recommended Standard.
CONSEQUENCES OF NOT APPLYING SECURITY TO THE TECHNOLOGY
The consequences of not applying security to the systems and networks on which this Recommended Standard is implemented could include potential loss, corruption, and theft of data. Since it is possible to utilize these messages disseminating events relating to the availability of communications and tracking resources for spacecraft and other information, the consequences of not applying security to the systems and networks on which this Recommended Standard is implemented could include compromise or loss of the mission if malicious tampering of a particularly severe nature occurs.
POTENTIAL THREATS AND ATTACK SCENARIOS
Potential threats or attack scenarios include, but are not limited to, (a) unauthorized access to the programs/processes that generate and interpret the messages, and (b) unauthorized access to the messages during transmission between exchange partners. Protection from unauthorized access during transmission is especially important if the mission utilizes open ground networks such as the Internet to provide ground station connectivity for the exchange of data formatted in compliance with this Recommended Standard. It is strongly recommended that potential threats or attack scenarios applicable to the systems and networks on which this Recommended Standard is implemented be addressed by the management of those systems and networks and the utilization of adequate authentication, suitable protocols, and secured interfaces for the exchange of this information.
security concerns RELATED TO THIS RECOMMENDED STANDARD
Data Privacy
Privacy of data formatted in compliance with the specifications of this Recommended Standard should be assured by the systems and networks on which this Recommended Standard is implemented.
Data Integrity
Integrity of data formatted in compliance with the specifications of this Recommended Standard should be assured by the systems and networks on which this Recommended Standard is implemented.
Authentication of Communicating Entities
Authentication of communicating entities involved in the transport of data which complies with the specifications of this Recommended Standard should be provided by the systems and networks on which this Recommended Standard is implemented.
DATA TRANSFER BETWEEN COMMUNICATING ENTITIES
The transfer of data formatted in compliance with this Recommended Standard between communicating entities should be accomplished via secure mechanisms approved by the Information Technology Security functionaries of exchange participants.
Control of Access to Resources
Control of access to resources should be managed by the systems upon which provider formatting and recipient processing are performed.
Auditing of Resource Usage
Auditing of resource usage should be handled by the management of systems and networks on which this Recommended Standard is implemented.
UNAUTHORIZED ACCESS
Unauthorized access to the programs/processes that generate and interpret the messages should be prohibited in order to minimize potential threats and attack scenarios.
DATA SECURITY IMPLEMENTATION SPECIFICS
Specific information-security interoperability provisions that apply between agencies and other independent users involved in an exchange of data formatted in compliance with this Recommended Standard should be specified in an ICD.
SANA Considerations
General
The recommendations of this document require access to  SANA the registries described below. New assignments in these registries, in conformance with the modifications identified,  will be shown at the SANA registry Web site: http://sanaregistry.org. Therefore, the reader shall look at the SANA Web site for all the assignments contained in these registries.
Already registered values shall not be affected by this Recommended Standard.
[bookmark: _Ref424568972]Registry containing originatingorganisation
The values for orginatingOrganization  (see Table 3‑1) shall be those listed in the “Name” field of the  CCSDS Organizations registry. 
The procedure to follow for adding new values to this registry shall be that defined in [10].  An approved entry shall have one additional step to this procedure: the “serviceProvider” attribute shall be set the enumerated value of “SchedulePublisher”. 
The CCSDS Organizations registry can be found at the following URL: http://sanaregistry.org/r/organizations/organizations.html
[bookmark: _Ref424569120]REGISTRY containing user
The values for the “user” parameter  (see table Error! Reference source not found.) shall be as those defined in the CCSDS Spacecraft Identifiers registry, specifically with regard to the “Spacecraft Name” field of this registry. 	Comment by Wesley Eddy: fix
The procedure to follow for adding new values to this registry shall be that defined in [11]. 
The CCSDS Spacecraft Identifiers registry can be found at the following URL: http://sanaregistry.org/r/spacecraftid/spacecraftid.html
[bookmark: _Ref424569163]Registry CONTAINING SiteRef and APERTUREREF
The values for siteRef and apertureRef shall be as those defined in the CCSDS Sites and Apertures registry. 
 The procedure to follow for adding new values to this registry shall be that defined in [11]. 
The CCSDS Sites and Apertures registry can be found at the following URL: http://sanaregistry.org/xxx 
NOTE:	 Only values that have been registered should be used for the originatingOrganization,  user, siteRef and apertureRef  parameters.   Unregistered values for the  originatingOrganization,  user, siteRef and apertureRef  parameters, may be used. If unregistered values are used they should be prefixed with the string "UNR::".
NOTES –
a) "UNR::"  indicates an unregistered value;
b) this helps eliminate potential confusion in a multi-agency cross support context; 
c) use of unregistered values is not recommended and should be avoided if possible.
Patent Considerations
No patent rights are known to adhere to any of the specifications of the Recommended Standard.


[bookmark: _Ref434568311][bookmark: _Toc482277550]

Abbreviations and ACRONYMS
(INFORMATIVE)
	ASCII
	American Standard Code for Information Interchange

	CCSDS
	Consultative Committee on Space Data Systems

	ICD
	Interface Control Document

	OMG
	Object Management Group

	SANA
	Space Assigned Numbers Authority

	TBD
	To Be Decided

	UML
	Unified Modelling Language

	UTC
	Coordinated Universal Time

	W3C
	World Wide Web Consortium

	XML
	eXtensible Markup Language
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Informative References

(Informative)
[bookmark: _Hlt463343583][bookmark: Ref_ServiceManagement_OperationsConcept][E1]	Space Communication Cross Support—Service Management—Operations Concept. Report Concerning Space Data Systems Standards, CCSDS 910.14-G-1. Green Book. Issue 1. Washington, D.C.: CCSDS, May 2011.
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The classes SrvMgtinfoEntity, SrvMgtHeader and SrvMgtData are abstract and
comprise the standard data structure from which the various information entities
required by Service Management are instantiated.
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