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1 Introduction

In the current SA5 R6 (draft) IS and SS specification, the interface can be qualified with M or O and the encapsulated Operation or Notification can be either O or M as well. The current 3GPP TS 32.102 (ver. 520) doesn’t capture such configuration of M and O upon Interface and its encapsulated Operations or Notifications. It will therefore cause confusion if the Operation or the Notification encapsulated in an optional Interface is marked with M. i.e applying the current definition and explanation in 32.102 clause 10.6, the reader will draw the conclusion that Operation or Notification once marked with M, it must be supported by implementer, so to claim compliance to the 3GPP specification. But this is not always true when the encapsulating interface is qualified with O. For example in some IS document:

Interface1 (O)


Operation1 (M)


Operation2 (O)

According to the current 32.102 Clause 10.6 Table 1, Operation1 that is M will be mapped to SS equivalent(s) with M, and according to Talbe 2, the Operation qualified with “M” in SS’s shall be implemented in the IRPAgent, which was then concluded that the Operation1(M) shall be anyway implemented no matter M or O of the encapsulating interface. However, the intention of the specification editor here is that Operation1 should be supported only when the encapsulating interface is supported. It does not make sense to implement an operation while the encapsulating interface is not supported by the IRPAgent. 

So some definition is needed so to embody the conditional relationship between interface and the encapsulated operations or notifications. i.e. the decision whether to implement a operation or a notification or not need to check the condition whether the encapsulating interface is supported or not, such relationship is called conditionally mandatory in this paper. There is no potential confusion on Operation2 that is optional. Notification is in the same situation as that of Operation.

This paper will define the meaning of M and O upon Interface, and will propose three alternative solutions to capture the conditionally mandatory semantic described in the above. Once the solutions are fully studied, and hopfully one of them can be agreed among 3GPP SA5, the authors expect to introduce a CR to TS 32.102 clause 10.6 that is based on the agreed proposal.

2 Proposed Change in 3GPP TS 32.102 Clause 10.6
In this chapter, there proposed tree candidate changes to capture the mentioned conditionally mandatory semantic between interface and the encapsulated operations or notifications.

Solution 1

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. 

Table 1 defines the meaning of the three terms Mandatory, Conditional, Optional and Conditionally Mandatory when they are used to qualify the relations between interfaces, operations, notifications or parameters specified in "Information Service" documents and their equivalents in Solution Set (SS) documents.

Table 1: Definitions of Mandatory, Optional, Conditional and Conditional Mandatory Used in Information Service Documents

	
	Mandatory (M)
	Conditional (C)
	Optional (O)
	Conditionally Mandatory (C:M)

	Interface
	Each interface should be mapped to all SS’s. Mapped equivalent shall be M.
	FFS
	Each interface should be mapped to all SS’s. Mapped equivalent shall be O.
	Not Applicable.

	Operation 

and Notification
	Each Operation and Notification shall be mapped to its equivalents in all SS’s.

Mapped equivalent shall be M.
	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 SS’s.

Mapped equivalent shall be O.
	Each Operation and Notification shall be mapped to its equivalents in all SS’s.

Mapped equivalent shall be C:M.

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

Mapped information elements shall be M.
	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.
	FFS

	Information relationship
	Each relationship shall be supported in all SS's. 
	Each relationship shall be supported in at least one SS. 
	Each relationship shall be supported in all SS's. 
	FFS

	Information attribute
	Each attribute shall be supported in all SS's. 
	Each attribute shall be supported in at least one SS. 
	Each attribute shall be supported in all SS's. 
	FFS


Table 2 defines the meaning of the terms Mandatory, Optional and Conditional Mandatory when they are used to qualify the operations, parameters of operations, notifications and parameters of notifications in Solution Sets.

Table 2: Definitions of Mandatory, Optional Used and Conditionally Mandatory in Solution Set Documents

	Mapped SS Equivalent
	Mandatory (M)
	Optional (O)
	Conditionally Mandatory (C:M)

	Interface
	IRPAgent shall support it.
	IRPAgent may or may not support it. If the IRPAgent does not support this interface, the IRPAgent will not generate any notification capsulated in this interface, and the IRPAgent will reject any invocation upon any operation encapsulated in this interface. The rejection together with a reason shall be returned to the IRPManager.
	Not applicable.

	Mapped notification equivalent
	IRPAgent shall generate it.
	IRPAgent may or may not generate it. 
	IRPAgent shall generate it if and only if the IRPAgent supports the encapsulating interface.

	Mapped operation equivalent
	IRPAgent shall support it.
	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 shall support it if and only if the IRPAgent supports the encapsulating interface.

	input parameter of the mapped operation equivalent
	IRPAgent shall accept and behave according to its value. 
	IRPAgent may or may not support this input parameter. If the IRPAgent does not support this input parameter and if it carries meaning (i.e. it does not carry no-information 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.


	FFS

	Input parameter of mapped notification equivalent 

AND

output parameter of mapped operation equivalent
	IRPAgent shall generate it. 
	IRPAgent may generate it. 
	FFS


Solution 2

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. 

Table 1 defines the meaning of the three terms Mandatory, Conditional, Optional, Conditionally Mandatory and Conditionally Optional when they are used to qualify the relations between interfaces, operations, notifications or parameters specified in "Information Service" documents and their equivalents in Solution Set (SS) documents.

Table 1: Definitions of Mandatory, Optional, Conditional, Conditional Mandatory and conditionally Optional Used in Information Service Documents

	
	Mandatory (M)
	Conditional (C)
	Optional (O)
	Conditionally Mandatory (C:M)
	Conditionally Optional (C:O)

	Interface
	Each interface should be mapped to all SS’s. Mapped equivalent shall be M.
	FFS
	Each interface should be mapped to all SS’s. Mapped equivalent shall be O.
	Not Applicable.
	Not Applicable.

	Operation 

and Notification
	
Not applicable.
	Each Operation and Notification shall be mapped to its equivalents in at least one SS.

Mapped equivalent can be M or O.
	
Not applicable.
	Each Operation and Notification shall be mapped to its equivalents in all SS’s.

Mapped equivalent shall be C:M.
	Each Operation and Notification shall be mapped to its equivalents in all SS’s.

Mapped equivalent shall be C:O.

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

Mapped information elements shall be M.
	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.
	FFS
	FFS

	Information relationship
	Each relationship shall be supported in all SS's. 
	Each relationship shall be supported in at least one SS. 
	Each relationship shall be supported in all SS's. 
	FFS
	FFS

	Information attribute
	Each attribute shall be supported in all SS's. 
	Each attribute shall be supported in at least one SS. 
	Each attribute shall be supported in all SS's. 
	FFS
	FFS


Table 2 defines the meaning of the terms Mandatory, Optional, Conditional Mandatory and Conditionally Optional when they are used to qualify the operations, parameters of operations, notifications or parameters of notifications in Solution Sets.

Table 2: Definitions of Mandatory, Optional Used, Conditionally Mandatory and Conditionally Optional in Solution Set Documents

	Mapped SS Equivalent
	Mandatory (M)
	Optional (O)
	Conditionally Mandatory (C:M)
	Conditionally Mandatory (C:O)

	Interface
	IRPAgent shall support it.
	IRPAgent may or may not support it. If the IRPAgent does not support this interface, the IRPAgent will not generate any notification capsulated in this interface, and the IRPAgent will reject any invocation upon any operation encapsulated in this interface. The rejection together with a reason shall be returned to the IRPManager.
	Not applicable.
	Not applicable.

	Mapped notification equivalent
	Not applicable.
	Not Applicable.
	IRPAgent shall generate it if and only if the IRPAgent supports the encapsulating interface.
	IRPAgent may or may not generate it.

	Mapped operation equivalent
	Not applicable.
	Not applicable.
	IRPAgent shall support it if and only if the IRPAgent supports the encapsulating interface.
	IRPAgent may or may not support it.

	input parameter of the mapped operation equivalent
	IRPAgent shall accept and behave according to its value. 
	IRPAgent may or may not support this input parameter. If the IRPAgent does not support this input parameter and if it carries meaning (i.e. it does not carry no-information 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.


	FFS
	FFS

	Input parameter of mapped notification equivalent 

AND

output parameter of mapped operation equivalent
	IRPAgent shall generate it. 
	IRPAgent may generate it. 
	FFS
	FFS


Solution 3

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. 

Table 1 defines the meaning of the three terms Mandatory, Conditional and Optional when they are used to qualify the relations between operations, notifications, interfaces and parameters specified in "Information Service" documents and their equivalents in Solution Set (SS) documents.

Table 1: Definitions of Mandatory, Optional and Conditional Used in Information Service Documents

	
	Mandatory (M)
	Conditional (C)
	Optional (O)

	Interface
	Each interface should be mapped to all SS’s. Mapped equivalent shall be M.
	FFS
	Each interface should be mapped to all SS’s. Mapped equivalent shall be O.

	Operation 

and Notification
	Each Operation and Notification shall be mapped to its equivalents in all SS’s.

Mapped equivalent shall be M.
	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 SS’s.

Mapped equivalent shall be O.

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

Mapped information elements shall be M.
	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. 
	Each relationship shall be supported in at least one SS. 
	Each relationship shall be supported in all SS's. 

	Information attribute
	Each attribute shall be supported in all SS's. 
	Each attribute shall be supported in at least one SS. 
	Each attribute shall be supported in all SS's. 


Table 2 defines the meaning of the two terms Mandatory and Optional when they are used to qualify the operations, parameters of operations, notifications and parameters of notifications in Solution Sets.

Table 2: Definitions of Mandatory and Optional Used in Solution Set Documents

	Mapped SS Equivalent
	Mandatory (M)
	Optional (O)

	Interface
	IRPAgent shall support it.
	IRPAgent may or may not support it. If the IRPAgent does not support this interface, the IRPAgent will not generate any notification capsulated in this interface, and the IRPAgent will reject any invocation upon any operation encapsulated in this interface. The rejection together with a reason shall be returned to the IRPManager.

	Mapped notification equivalent
	IRPAgent shall generate it if and only if the IRPAgent support the encapsulating interface.
	IRPAgent may or may not generate it. 

	Mapped operation equivalent
	IRPAgent shall support it if and only if the IRPAgent support the encapsulating interface.
	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.

	input parameter of the mapped operation equivalent
	IRPAgent shall accept and behave according to its value. 
	IRPAgent may or may not support this input parameter. If the IRPAgent does not support this input parameter and if it carries meaning (i.e. it does not carry no-information 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.



	Input parameter of mapped notification equivalent 

AND

output parameter of mapped operation equivalent
	IRPAgent shall generate it. 
	IRPAgent may generate it. 


3 Examples

The example given in the chapter of introduction will be represented in the following forms by using different solutions given in Chapter 2:

	Solution1
	Solution2
	Solution3

	Interface1 (O)


Operation1 (C:M)


Operation2 (O)


	Interface1 (O)


Operation1 (C:M)


Operation2 (C:O)


	Interface1 (O)


Operation1 (M)


Operation2 (O)
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