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1 Decision/action requested

Determine if this contribution provides  acceptable replacement text  for 32.150 section 4.6. We propose to do this change in Rel6 and onwards only.
2 References

Based on the contributions S5-036793, S5-037253  and S5-048241.
Since the original contribution on this subject was made, the 32.150-series has been produced which includes this aspect (e.g. within section 4.6 of 32.150).

3 Rationale

3.1 Background to the first aspect of this proposal

This is a proposal to try and simplify the qualifier tables in 32.150 (R6), and to make interpretation easier.

The issue being addressed is that some interfaces may be marked as optional at the IS level. Subsequent more detailed work at the SS level may provide additional  mandatory and optional classifications to attributes, and operations. 

E.g. within some solution sets an interface may be shown as being optional. However within the interface definition there may be several aspects shown as being mandatory or optional.

To overcome ambiguity, we need to clarify that the mandatory and optional classifications of an optional interface are only applicable when the optional interface is actually supported.


A mandatory operation within an optional interface should not be interpreted as meaning the optional interface must be supported.

Mandatory and Optional classifications appear in a structured hierarchy of Specification. 

The specification Hierarchy being: 

· IRP Requirement

· IRP Information Service

· IRP Solution set

· IRP File Format definitions

The mandatory or optional assignment at the requirement level apply in a 'Top down' manner to the lower levels of the specification hierarchy.

When an IRPAgent  implementation chooses to support an interface defined as optional,  then the implemented solution shall support all aspects defined as Mandatory. I.e. all mandatory attributes, operations and notifications defined in the optional interface. Further, for a supported optional interface, it is the implementer’s choice as to  whether the implementation supports any of the aspects defined as optional. I.e. optional attributes, operations and notifications are free to the implementer’s choice. 

The implementation of the manager side of the Itf-N interface may also be required to support, or at least be capable of interpreting output from both Mandatory and Optional interfaces.

3.2 Background to second aspect of this proposal

In current NRM specifications we have many cases where support qualifiers are defined as Optional, but the constraints defined for the item make the item (e.g. attribute) Mandatory under certain conditions, and vice versa, that is, such items are really “Conditional” as defined by TMN and also other 3GPP specifications (defined by other WGs than SA5). This causes ambiguity in the support qualifiers, and it is not immediately visible in the tables if a qualifier is really Optional, Mandatory or “Conditional as defined by TMN”. To find that out, the reader must check all constraints very carefully. 

Moreover, we already have a support qualifier called “C” for “conditional” – but this means “conditional on the SS level”, in that it is only required to be supported by “at least one SS”.

It would therefore be beneficial to introduce a new type of qualifier for “Conditional as defined by TMN”. If another symbol than “C” could be used, the use of this new qualifier could be introduced gradually in the different IRPs (mainly NRM IOC attribute tables) when there is need and time for it, and existing use of “C” does not need to be changed. On the other hand, if we make a “clean cut” in Rel-6 and use the letter C for the new redefined Conditional (as defined by TMN) and use another letter (e.g. S) for the few cases that are in today’s SA5 TSs qualified as “C”, the result would be more clear, logical and consistent with other TMN and 3GPP specifications, although not being “BC to Rel-5”. This “non-BC” has nothing to do with implementations of features or functions, it only relates to the documentation technique.

The above discussion has led us to the proposal that the new qualifier should be introduced in 32.150 and 32.151, which then can be used for the support qualifier in all IRPs using support qualifiers. The constraints in the IRPs should still be defined in the same way (possibly with other words), however now this fact that they are conditional on the IS level would be clearly visible in the attribute tables etc.  We propose to make a “clean cut” in Rel-6 and use the letter C for the new redefined Conditional (as defined by TMN), and to use letter S for the few cases that are in today’s SA5 TSs qualified as C (“SS conditional”).

The details of how this would affect 32.150 and 32.151, as well as an example of an NRM attribute table using the new C and “old S” qualifiers, are given in section 5.2 and 5.3 below. 

If agreed, Ericsson/Lucent will produce relevant CRs to 32.150 and 32.151, based on the published Rel6 versions of these. When approved, we could later discuss in which IRPs and for which items the “new qualifier C” should be used, and when. And it would be up to every company to propose contributions for that, as they find it suitable/necessary. The important step to take “in one shot” is to provide the new definitions of these qualifiers C and S in 32.150 and 32.151, and to replace all the old C’s by S in all Rel-6 TSs (only a few cases). Then we can gradually choose, case by case, when to introduce the new C-qualifier.
4 Consequences and implications

TBD.

5 Issues of discussion

Trying to clarify and interpretation of mandatory and optional classifications. Se proposed changes to 32.150 and 32.151 below.

5.1 Proposed amendment to TS 32.150 subclause 4.6

4.6
Mandatory, Optional and Conditional qualifiers

This subclause defines a number of terms used to qualify the relationship between the "Information Service", the "Solution Sets" and their impact on the IRP implementations. The qualifiers defined in this clause are used to qualify IRPAgent behaviour only. This is considered sufficient for the specification of the IRPs.
IS specifications define IOC attributes, operations, notifications, operation parameters and notification parameters.  They are qualified by Mandatory (M), Optional (O), Conditional ( C) and SS-Conditional (S).  IS specifications also define interfaces. They are qualified by Mandatory (M), Optional (O) and Conditional ( C).
SS specifications define the SS-equivalents of the IS-defined IOC attributes, operations, notifications, operation parameters and notification parameters.  These SS-equivalents are qualified by M, O and C.
Table 1 defines the mapping of the qualifiers of IS-defined constructs to the qualifiers of the corresponding SS-constructs.
Table 2 defines the semantics of qualifiers of the SS equivalents, in terms of support from the IRPAgent perspective.
Table 1: Mapping of IS-defined Qualifiers to SS-defined Qualifiers
	
	Mandatory (M)
	Conditional (C)
	SS Conditional (S)
	Optional (O)

	Operation 

and Notification (Note 2)
	Each Operation and Notification shall be mapped to its equivalents in all SSs.

Mapped equivalent shall be M.
	Each Operation and Notification shall be mapped to its equivalents in all SSs.

Mapped equivalent shall be C (see note 1 below).
	Each Operation and Notification shall be mapped to its equivalents in at least one SS.

Mapped equivalent can be M or O.
	Each Operation and Notification shall be mapped to its equivalents in all SSs.

Mapped equivalent shall be O.

	Input and output parameter
	Each parameter shall be mapped to one or more information elements of all SSs.

Mapped equivalent shall be M.
	Each parameter shall be mapped to its equivalents in all SSs.

Mapped equivalent shall be C (see note 1 below).
	Each parameter shall be mapped to its equivalent in at least one SS.

Mapped equivalent can be M or O.
	Each parameter shall be mapped to its equivalent in all SSs.

Mapped equivalent shall be O.

	Information relationship
	Each relationship shall be supported in all SS's. Mapped equivalent shall be M.
	Each relationship shall be mapped to its equivalents in all SSs.
Mapped equivalent shall be C (see note 1 below).
	Each relationship shall be supported in at least one SS. Mapped equivalent can be M or O.
	Each relationship shall be supported in all SSs. Mapped equivalent shall be O.

	Information attribute
	Each attribute shall be supported in all SSs. Mapped equivalent shall be M.
	Each attribute shall be mapped to its equivalents in all SSs.

Mapped equivalent shall be C (see note 1 below).
	Each attribute shall be supported in at least one SS. Mapped equivalent can be M or O.
	Each attribute shall be supported in all SSs. Mapped equivalent shall be O.


Note 1: 
All items having the support qualifier “C” (Conditional) shall have a corresponding constraint defined in the IS specification, showing the conditions under which the item shall be considered as having a Mandatory qualification.
Note 2: 
Each interface is a collection of operations and notifications. 
An M qualifier for an interface means that:

· all M-qualified items defined within the interface are Mandatory, 

· all O-qualified items defined within the interface are Optional, 

· all C-qualified items defined within the interface are Conditional and

· all S-qualified items defined within the interface are SS-Conditional.
An O qualifier for an interface means that:

· all M-qualified items defined within the interface are Mandatory if the interface is supported, 

· all O-qualified items defined within the interface are Optional if the interface is supported, 

· all C-qualified items defined within the interface are Conditional if the interface is supported and
· all S-qualified items defined within the interface are SS-Conditional if the interface is supported.

A C qualifier for an interface means that: 
· if the IS-defined constraints for the interface are met, the interface shall be considered M-qualified.
(Ed. note: If the proposal is agreed, it may be better to move the Optional column in the table above to “between M and C”. That also follows the order of the table below and the qualifier defs. in 32.151)

Table 2: Semantics for Mandatory, Optional and Conditional qualifiers used in Solution Set documents
	Mapped SS Equivalent
	Mandatory
	Optional
	Conditional

	Mapped notification equivalent
	
The IRPAgent shall, upon the condition(s)  necessary to issue the notification occurring, generate the notification (note 1).
 An IRPManager shall, upon reception of the notification interpret the notification (note 2). 
	
IRPAgent may choose whether or not to generate it. 
The IRPManager should be capable of handling the notification.
	The IRPAgent and IRPManager shall apply the rules for either Mandatory or Optional notifications (text boxes to the left of this box), depending on the conditions described in the IS and/or SS.

	Mapped operation equivalent
	IRPAgent shall support the operation.
The IRPManager may 
support the operation.
	IRPAgent may or may not support this operation. If the IRPAgent does not support this operation, the IRPAgent shall reject the operation invocation with a reason indicating that the IRPAgent does not support this operation. The rejection, together with a reason, shall be returned to the IRPManager.
	IRPAgent may or may not support this operation. Conditions for that shall be defined in the SS, if not already in the IS. 

If the IRPAgent does not support this operation, the same rule as for Optional operations applies.

	Input parameter of the mapped operation equivalent
	IRPAgent shall accept and behave according to its value. 
The IRPManager shall use the legal parameter ranges of the operation, if the operation is invoked.
	IRPAgent may or may not support this input parameter. If the IRPAgent does not support this input parameter and if it conveys meaning (i.e. it carries semantics), the IRPAgent shall reject the invocation with a reason (that it does not support the parameter). The rejection, together with the reason, shall be returned to the IRPManager.


	IRPAgent may or may not support this input parameter. Conditions for that shall be defined in the SS, if not already in the IS.
If the IRPAgent supports this input parameter, the IRPAgent shall accept and behave according to its value.
If the IRPAgent does not support this input parameter, the same rule as for Optional input parameter applies.


	Input parameter of mapped notify equivalent 

AND

output parameter of mapped operation equivalent
	Subject to valid pre- conditions, the IRPAgent shall be able to generate it.  
	
The IRPAgent may choose whether or not to generate it.
If the IRPAgent does not support it, a legal value as specified by the rules for absence semantics in subclause B.3.5 shall be provided.
	IRPAgent may or may not generate it. Conditions for that shall be defined in the SS, if not already in the IS.




Note 1: The conditions must be specified in the IS specification as constraints.  If the conditions are not specified, then the subject construct cannot be qualified as Mandatory.  Without conditions specified, that means the construct is always supported without condition.

Note 2: “interpret” = “make sense of'”.
5.2 Changes to TS 32.151 proposed

…

…
X.3.a.2
Attributes

The <attributes> sub-clause presents the list of attributes, which are the manageable properties of the object class. Each element is a tuple (attributeName, visibilityQualifier, supportQualifier, readQualifier, writeQualifier):

-
The visibilityQualifier indicates whether the attribute is public, private or IRPAgent Internal ("+","—", and "%" respectively). The semantics of public and private are as per the UML specification. The semantic of IRPAgent Internal is defined within the 3GPP UML Repertoire (3GPP TS 32.152 [4]).
-
The supportQualifier indicates whether the attribute is Mandatory, Optional, Conditional, SS Conditional or not supported ("M","O","C", “S” or "—", respectively).

-
The readQualifier indicates whether the attribute shall be readable by the IRPManager. The semantics for readQualifier is identical to supportQualifier, for "M, "O", and "—". 

-
The writeQualifier indicates whether the attribute shall be writeable by the IRPManager. The semantics for writeQualifier is identical to supportQualifier, for "M", "O", and "—". 
All attributes having the support qualifier “C” (Conditional) shall have a corresponding attribute constraint defined, showing under what conditions the item is mandatory and/or optional to support.
SS Conditional is used for the cases where an item shall be supported in at least one SS (but not necessarily all) of the IRP.
There is a dependency relationship between the supportQualifier and visibilityQualifier, readQualifier, and writeQualifier. The supportQualifier indicates the requirements for the support of the attribute. For any given attribute, regardless of the value of the supportQualifier, at least one of the readQualifier or writeQualifier must be "M". The implication of the "O" supportQualifier is that the attribute is optional, however the read and write qualifiers indicate how the optional attribute shall be supported, should the optional attribute be supported. Regardless of the supportQualifier, if an attribute is supported then it shall be supported in accordance with the specified visibilityQualifier.

Private or IRPAgent Internal attributes are per definition not readable by the IRPManager. Their readQualifier is hence always "—".

Private or IRPAgent Internal attributes are per definition not writable by the IRPManager. Their writeQualifier is hence always "—".

The readQualifier and writeQualifier of a supported attribute, that is public, may not be both "—".

The use of "—" in supportQualifier is reserved for documenting support of attributes defined by an «Archetype» IOC. Attributes with a supportQualifier of "—" are not implemented by the IOC that is realizing a subset of the attributes defined by the «Archetype». The readQualifier and writeQualifier are of no relevance in this case. However, a not supported attribute is neither readable nor writable. For this reason the readQualifier and writeQualifier shall be "—" for unsupported attributes.

For any IOC that uses one or more attributes from an «Archetype», a separate table shall be used to indicate the supported attributes. This table is absent if no «Archetype» attributes are supported. For example, if a particular IOC has defined attributes (i.e. attributes not defined by an «Archetype») and encapsulates attributes from two «Archetype»s, then the totality of the attributes of said IOC will be contained in three separate tables.

This information is provided in a table. An example of such a table is given below:
	Attribute name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	ntfSubscriptionId
	+
	M
	M
	O


Another example, where the support qualifier is "O" is given here below:

	Attribute name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	ntfSubscriptionId
	+
	O
	M
	O


In this example, the ntfSubscriptionId is an optional attribute. If the implementation chose to support ntfSubscriptionId, then the said implementation is required to support read and may support write. 

NOTE:
This sub-clause does not need to be present when there is no attribute to define.
X.3.a.3
Attribute constraints

The <attribute constraints> sub-clause presents constraints between attributes that are always held to be true. Those properties are always held to be true during the lifetime of the attributes and in particular don't need to be repeated in pre or post conditions of operations or notifications.

NOTE:
This sub-clause does not need to be present when there are no attribute constraints to define.

…

…

X.4.a
InformationRelationshipName (supportQualifier)

InformationRelationshipName is the name of the information relationship followed by a qualifier indicating whether the relationship is Mandatory, Optional,Conditional or SS Conditional (M, O, C, S).

"a" represents a number, starting at 1 and increasing by 1 with each new definition of an information relationship.

X.4.a.1
Definition

The <definition> sub-clause is written in natural language. 

X.4.a.2
Roles

The <roles> sub-clause identifies the roles played in the relationship by object classes. Each element is a pair (roleName, roleDefinition).

This information is provided in a table. An example of such a table is given here below:

	Name
	Definition

	isSubscribedBy
	This role represents the one who has subscribed.


X.4.a.3
Constraints

The <constraints> sub-clause contains the list of properties specifying the semantic invariants that must be preserved on the relationship. Each element is a pair (propertyName, propertyDefinition). Those properties are always held to be true during the lifetime of the relationship and don't need to be repeated in pre or post conditions of operations or notifications.

This information is provided in a table. An example of such a table is given here below:

	Name
	Definition

	inv_notificationCategoriesAllDistinct
	The notification categories contained in the ntfNotificationCategorySet attribute of ntfSubscription playing the role hasSubscription are all distinct from each other.


…

…

Y.b
InterfaceName Interface (supportQualifier)
InterfaceName is the name of the interface followed by a qualifier indicating whether the interface is Mandatory, Optional or Conditional (M, O, C).

"b" represents a number, starting at 3 and increasing by 1 with each new definition of an interface.

Each interface is defined by its name and by a sequence of operations or notifications as defined here below.

Each operation is defined using the following structure.

Y.b.a
Operation OperationName (supportQualifier)

OperationName is the name of the operation followed by a qualifier indicating whether the operation is Mandatory, Optional, Conditional or SS Conditional (M, O, C, S).

"a" represents a number, starting at 1 and increasing by 1 with each new definition of an operation.

Y.b.a.1
Definition

The <definition> sub-clause is written in natural language. 
Y.b.a.2
Input parameters

List of input parameters of the operation. Each element is a tuple (inputParameterName, supportQualifier, InformationType, inputParameterComment).

This information is provided in a table. An example of such a table is given here below:

	Parameter Name
	Qualifier
	Information type
	Comment

	managerReference
	M
	ntfSubscriber.ntfManagerReference
	It specifies the reference of IRPManager to which notifications shall be sent.


Y.b.a.3
Output parameters

List of output parameters of the operation. Each element is a tuple (outputParameterName, supportQualifier, MatchingInformation, outputParameterComment).

This information is provided in a table. An example of such a table is given here below:

	Parameter Name
	Qualifier
	Matching Information
	Comment

	versionNumberSet
	M
	notificationIRP.irpversion 
	It indicates one or more SS version numbers supported by the notificationIRP.


Y.b.a.4
Pre-condition

A pre-condition is a collection of assertions joined by AND, OR, and NOT logical operators. The pre-condition must be held to be true before the operation is invoked. An example is given here below:

notificationCategoriesNotAllSubscribed OR notificationCategoriesParameterAbsentAndNotAllSubscribed

Each assertion is defined by a pair (propertyName, propertyDefinition). All assertions constituting the pre-condition are provided in a table. An example of such a table is given here below:
	Assertion Name
	Definition

	notificationCategoriesNotAllSubscribed
	At least one notificationCategory identified in the notificationCategories input parameter is supported by IRPAgent and is not a member of the ntfNotificationCategorySet attribute of an ntfSubscription which is involved in a subscription relationship with the ntfSubscriber identified by the managerReference input parameter.

	notificationCategoriesParameterAbsentAndNotAllSubscribed
	The notificationCategories input parameter is absent and at least one notificationCategory supported by IRPAgent is not a member of the ntfNotificationCategorySet attribute of an ntfSsubscription which is involved in a subscription relationship with the ntfSubscriber identified by the managerReference input parameter.


Y.b.a.5
Post-condition

A post-condition is a collection of assertions joined by AND, OR, and NOT logical operators. The post-condition must be held to be true after the completion of the operation. When nothing is said in a post-condition regarding an information entity, the assumption is that this information entity has not changed compared to what is stated in the
pre-condition. An example is given here below:

subscriptionDeleted OR allSubscriptionDeleted

Each assertion is defined by a pair (propertyName, propertyDefinition). All assertions constituting the post-condition are provided in a table. An example of such a table is given here below:

	Assertion Name
	Definition

	subscriptionDeleted
	The ntfSubscription identified by subscriptionId input parameter is no more involved in a subscription relationship with the ntfSubscriber identified by the managerReference input parameter and has been deleted. If this ntfSubscriber has no more ntfSubscription, it is deleted as well.

	allSubscriptionDeleted
	In the case subscriptionId input parameter was absent, the ntfSubscriber identified by the managerReference input parameter is no more involved in any subscription relationship and is deleted, the corresponding ntfSubscription have been deleted as well.


Y.b.a.6
Exceptions

List of exceptions that can be raised by the operation. Each element is a tuple (exceptionName, condition, ReturnedInformation, exitState).

Y.b.a.6.c
exceptionName

ExceptionName is the name of an exception.

"c" represents a number, starting at 1 and increasing by 1 with each new definition of an exception.

This information is provided in a table. An example of such a table is given here below:

	Exception Name
	Definition

	Ope_failed_existing_subscription
	Condition: (notificationCategoriesNotAllSubscribed OR notificationCategoriesParameterAbsentAndNotAllSubscribed) not verified.

Returned information: output parameter status is set to OperationFailedExistingSubscription.

Exit state: Entry State.


Each notification is defined using the following structure.

…

…

Y.b.a
Notification NotificationName (supportQualifier)

NotificationName is the name of the notification followed by a qualifier indicating whether the notification is Mandatory, Optional, Conditional or SS Conditional (M, O, C, S).
"a" represents a number, starting at 1 and increasing by 1 with each new definition of a notification.

Y.b.a.1
Definition

The <definition> sub-clause is written in natural language.

Y.b.a.2
Input parameters

List of input parameters of the notification. Each element is a tuple (inputParameterName, supportQualifier and filteringQualifier, matchingInformation, inputParameterComment).

The column "Qualifiers" contains the two qualifiers, supportQualifier and filteringQualifier, separated by a comma. The supportQualifier indicates whether the attribute is Mandatory, Optional, Conditional or SS Conditional ("M","O", "C" or "S", respectively). The filteringQualifier indicates whether the parameter of the notification can be filtered or not. Values are Yes (Y) or No (N). The matchingInformation refers to information in the state "toState".

This information is provided in a table. An example of such a table is given here below:

	Parameter Name
	Qualifiers
	Matching Information
	Comment

	managerReference
	M,Y
	ntfSubscriber.ntfManagerReference
	It specifies the reference of IRPManager to which notifications shall be sent.


Y.b.a.3
Triggering event

The triggering event for the notification to be sent is the transition from the information state defined by the "from state" sub-clause to the information state defined by the "to state" sub-clause. 

Y.b.a.3.1
From state

This sub-clause is a collection of assertions joined by AND, OR, and NOT logical operators. An example is given here below:

alarmMatched AND alarmInformationNotCleared

Each assertion is defined by a pair (propertyName, propertyDefinition). All assertions constituting the state "from state" are provided in a table. An example of such a table is given here below:
	Assertion Name
	Definition

	alarmMatched
	The newly generated network alarm matches with one AlarmInformation (same values for eventType, probableCause, specificProblem attributes) in AlarmList.  

	alarmInformationNotCleared
	The perceivedSeverity attribute of the matched AlarmInformation is not cleared.


Y.b.a.3.2
To state

This sub-clause is a collection of assertions joined by AND, OR and NOT logical operators. When nothing is said in a to-state regarding an information entity, the assumption is that this information entity has not changed compared to what is stated in the from state. An example is given here below:

resetAcknowledgementInformation AND perceivedSeverityUpdated

Each assertion is defined by a pair (propertyName, propertyDefinition). All assertions constituting the state "to state" are provided in a table. An example of such a table is given here below:
	Assertion Name
	Definition

	resetAcknowledgementInformation
	The matched AlarmInformation identified in inv_alarmMatched in pre-condition has been updated according to the following rule:
ackTime, ackUserId and ackSystemId are updated to contain no information; ackState is updated to "unacknowledged".

	perceivedSeverityUpdated
	The perceivedSeverity attribute of matched AlarmInformation identified in inv_alarmMatched in pre-condition has been updated.


5.3 Example from TS 32.622 using the new “C” and “S” qualifiers
TBD…
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