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1. Introduction

TpPAMCapability is a data type defined to designate the communication capability for which availability is requested. Currently the data type consists of four pre-defined values for Voice, SMS, IM and MMS. This data type definition is fine in the 3GPP subset of the PAM specifications since there are no methods to create, change or delete capabilities. However, this conflicts with the provisioning PAM SCF which contains methods to create new capabilities and to assign attributes to capabilities. In addition, the capabilities are identified by TpString in the Capability Management Interface which is inconsistent with the use of TpPAMCapability and TpPAMCapabilityList anwhere in the specifications. So the result is that the capability management interface is useless as it exists since the capabilities created via those interfaces cannot be used in any context in the specifications nor is it possible to assign some attributes to the pre-defined capabilities.

This contribution proposes a method to solve this inconsistency in a backward compatible way by defining a new capability data type equivalent to TpString that is extensible.

2. Proposal

The proposed solution consists of 3 parts:

Part 1: 

Introduce a new data type for extensible capabilities and deprecate the previous corresponding ones.

The affected data type specifications to be deprecated are as follows:

11.3.1 TpPAMCapability

This defines the communication capabilities. 
	Name
	Value
	Description

	PAM_VOICE
	0
	Capability for voice calls

	PAM_SMS
	1
	Capability for SMS

	PAM_IM
	2
	Capability for Instant Messaging

	PAM_MMS
	3
	Capability for Multi-media messaging


11.3.2 TpPAMCapabilityList

This is a Numbered List of Data Elements of type TpPAMCapability.

The new data type specifications to be introduced are:

TpPAMExtCapability

This defines the extensible communication capabilities. This data type is identical to a TpString, and is defined as a string of characters that specify the communication capabilities. The following strings are pre-defined. 

	Character String Value
	Description

	P_PAM_VOICE
	Capability for voice calls

	P_PAM_SMS
	Capability for SMS

	P_PAM_IM
	Capability for Instant Messaging

	P_PAM_MMS
	Capability for Multi-media messaging


TpPAMExtCapabilityList

This is a Numbered List of Data Elements of type TpPAMExtCapability.

Part 2: 

2.1: Change the signatures in Capability Management Interface to use TpPAMExtCapability to refer to capability names instead of the current String. The redlined changes are indicated below. Since this interface was useless to anyone before because of the inconsistency with TpPAMCapability, the backward compatibility of this interface should not be a major issue.

	<<Interface>>

IpPAMCapabilityManagement

	

	createCapabilityAttribute (pAttribute : in TpPAMAttributeDef, authToken : in TpPAMCredential) : void

deleteCapabilityAttribute (attributeName : in TpString, authToken : in TpPAMCredential) : void

getCapabilityAttributeDefinition (attributeName : in TpString, authToken : in TpPAMCredential) : TpPAMAttributeDef

listAllCapabilityAttributes (authToken : in TpPAMCredential) : TpStringList

createCapability (capabilityName: in TpPAMExtCapability, attributeNames : in TpStringList, authToken : in TpPAMCredential) : void

deleteCapability (capabilityName: in TpPAMExtCapability, authToken : in TpPAMCredential) : void

listCapabilities (authToken : in TpPAMCredential) : TpPAMExtCapabilityList
addCapabilityAttributes (capabilityName: in TpPAMExtCapability, attributeNames : in TpStringList, authToken : in TpPAMCredential) : void

removeCapabilityAttributes (capabilityName: in TpPAMExtCapability, attributeNames : in TpStringList, authToken : in TpPAMCredential) : void

listCapabilityAttributes (typeName : in TpPAMExtCapability, authToken : in TpPAMCredential) : TpStringList

assignCapabilitiesToType (agentType : in TpString, capabilities : in TpPAMExtCapabilityList, authToken : in TpPAMCredential) : void

unassignCapabilitiesFromType (agentType : in TpString, capabilities : in TpPAMExtCapabilityList, authToken : in TpPAMCredential) : void

listCapabilitiesOfType (agentType : in TpString, authToken : in TpPAMCredential) : TpPAMExtCapabilityList



2.2: Extend the pre-defined attributes for the identity type “Presentity” which does not affect backward compatibility.

11.10 Pre-defined Entity Types and Attributes

This version of the specification pre-defines one identity type called “Presentity”. The following constant can be used to refer to this Identity Type. All identities in the PAM service are associated with this identity type. For example, the identityType parameter in IpIdentityPresence and IpEventHandler methods take this as the value. This is also used in the event registration data structure (e.g., TpPAMAVCEventData) in the IdentityType field.

	Character String Value
	Description

	P_PAM_PRESENTITY_TYPE
	The pre-defined identity type called Presentity.


Every identity type in PAM can be defined with a set of attributes that are associated with all identities of that type. The following dynamic attributes are pre-defined as attributes of type TpPAMAttribute for the “Presentity” identity type and shall be supported as attributes of all identities in implementations of this service. These attributes are defined using TpPAMAttributeDef fields as follows:

	AttributeName
	AttributeType
	IsStatic
	IsRevertOnExpiration
	DefaultValue
	Description

	P_SUBSCRIBER_STATUS
	P_STRING
	False
	False
	None
	Specifies the status of the subscriber

	P_NETWORK_STATUS
	P_STRING
	False
	False
	None
	Specifies the status of the network

	P_COMMUNICATION_MEANS
	P_PAM_CAPABILITY
	False
	False
	None
	Specifies the means of communication. The type is TpPAMCapability

	P_EXT_COMMUNICATION_MEANS
	P_PAM_EXT_CAPABILITY
	False
	False
	None
	Specifies the means of communication with extensible types. The type is TpPAMExtCapability

	P_CONTACT_ADDRESS
	P_ADDRESS
	False
	False
	None
	Address for communication

	P_SUBSCRIBER_PROVIDED_LOCATION
	P_STRING
	False
	False
	None
	Location nformation provided by subscriber. Is optional.

	P_NETWORK_PROVIDED_LOCATION
	P_STRING
	False
	False
	None
	Location information provided by subscriber. Is optional.

	P_PRIORITY
	P_INT32
	False
	False
	None
	Priority for communication

	P_OTHER_INFO
	P_STRING
	False
	False
	None
	Additional information


2.3: Modify the event data that refers to the capability change events to use the extended capabilities. Since with the inconsistency it was not possible to change or modify capabilities, these events would never have triggered and hence backward compatibility should not be an issue.

11.12.16.1 TpPAMCCEventData

This is a Sequence of Data Elements  to specify the input data for subscribing to identity capability changed events. The event is registered for changes in any of the named capabilities. If no capabilities are named, then the event is registered for all capabilities.

	Sequence Element Name
	Sequence Element Type
	Notes

	IdentityName
	TpPAMFQNameList
	Specifies the name of the identity for which the capability change is to be notified. Can be an empty array if notification is required for any identity instance

	IdentityType
	TpStringList
	Specifies the type of the identity for which this notification is requested if the identityName is specified as an empty array. Can be an empty array if notification required for identities of any type.

	Capabilities
	TpPAMExtCapabilityList
	Specifies the extended capabilities of interest. Can be an empty array if notifications are required for any capability.


11.12.16.2 TpPAMCCNotificationData

This is a Sequence of Data Elements  to specify the data that is provided in the notifications for capability change events.

	Sequence Element Name
	Sequence Element Type
	Notes

	Identity
	TpPAMFQName
	Contains the name of the identity whose capability has changed.

	Capabilities
	TpPAMExtCapabilityList
	Contains the extended capabilities that have changed (i.e., added or removed).


11.12.17.1 TpPAMACPSEventData

This is a Sequence of Data Elements  to specify the input data for subscribing to agent capability presence set events. The event is registered for changes in any of the named attributes. If no attributes are named, then the event is registered for all attributes in the presence information.

	Sequence Element Name
	Sequence Element Type
	Notes

	AgentName
	TpPAMFQNameList
	Specifies the name of the agent for which the capability presence change is to be notified. Can be an empty array if notification is required for any agent instance.

	AgentType
	TpStringList
	Specifies the type of the agent for which this notification is requested if the agentName is specified as an empty array. Can be an empty array if notification required for agents of any type.

	Capabilities
	TpPAMExtCapabilityList
	Specifies the extended capabilities of interest. Can be an empty array if notifications are required for any capability.

	AttributeNames
	TpStringList
	Specifies attributes of interest. Can be an empty array

	ReportingPeriod
	TpPAMTimeInterval
	Specifies the interval for periodic reporting (regardless of change). If -1, the event notification happens only on a change. If 0, there is a single immediate notification.


11.12.17.2 TpPAMACPSNotificationData

This is a Sequence of Data Elements  to specify the data that is provided in the notifications for capability presence set events.

	Sequence Element Name
	Sequence Element Type
	Notes

	Agent
	TpPAMFQName
	Contains the name of the agent whose capability presence has changed

	Capability
	TpPAMExtCapability
	Specifies the extended capability for which the presence has changed.

	AttributeNames
	TpStringList
	Contains the attribute names that have changed in value


2.4: Add another tagged value to TpPAMContextData to take the extended communication context defined in the new next part. This is a backward compatible change.

11.6.3 TpPAMContextData

This is a tagged choice of data elements that specifies the optional data that may be required to define a particular context

	
	Tag Element Type
	

	
	TpPAMContextName
	


	Tag Element Value
	Choice Element Type
	Choice Element Name

	PAM_CONTEXT_ANY
	None
	Undefined

	PAM_CONTEXT_COMMUNICATION
	TpPAMCommunicationContext
	CommunicationContext (deprecated)

	PAM_CONTEXT_EXT_COMMUNICATION
	TpPAMExtCommunicationContext
	Extended Communication Context


Part 3:

Introduce new methods and data types to use TpPAMExtCapability and TpPAMExtCapabilityList instead of TpPAMCapability and TpPAMExtCapabilitiyList and deprecate the old methods.

The new methods and types to be introduced are in the following. Only the new methods and data types are shown.

	<<Interface>>

IpPAMAgentManagement

	

	…

enableExtCapabilities (agentName : in TpPAMFQName, capabilities : in TpPAMExtCapabilityList, authToken : in TpPAMCredential) : void

disableExtCapabilities (agentName : in TpPAMFQName, capabilities : in TpPAMExtCapabilityList, authToken : in TpPAMCredential) : void

listEnabledExtCapabilities (agentName : in TpPAMFQName, authToken : in TpPAMCredential) : TpPAMExtCapabilityList

listAllExtCapabilities (agentName : in TpPAMFQName, authToken : in TpPAMCredential) : TpPAMExtCapabilityList

isCapableOf (agentName : in TpPAMFQName, capability : in TpPAMExtCapability, authToken : in TpPAMCredential) : TpBoolean

…


	<<Interface>>

IpPAMAgentAssignment

	

	…

listAssignedAgentsByExtCapability (identity : in TpPAMFQName, capability : in TpPAMExtCapability, authToken : in TpPAMCredential) : TpPAMFQNameList

listExtCapabilitiesOfIdentity (identity : in TpPAMFQName, authToken : in TpPAMCredential) : TpPAMExtCapabilityList

isIdentityExtCapableOf (identity : in TpPAMFQName, capability : in TpPAMExtCapability, authToken : in TpPAMCredential) : TpBoolean




	<<Interface>>

IpPAMAgentPresence

	

	…

setExtCapabilityPresence (agent : in TpPAMFQName, capability : in TpPAMExtCapability, attributes : in TpPAMAttributeList, authToken : in TpPAMCredential) : void

…

setExtCapabilityPresenceExpiration (agent : in TpPAMFQName, capability : in TpPAMExtCapability, attributeNames : in TpStringList, expiresIn : in TpPAMTimeInterval, authToken : in TpPAMCredential) : void

…

getExtCapabilityPresence (agent : in TpPAMFQName, capability : in TpPAMExtCapability, attributeNames : in TpStringList, authToken : in TpPAMCredential) : TpPAMAttributeList




11.6.4 TpPAMExtCommunicationContext

This is a Sequence of Data Elements containing the list of attribute values for defining a communication context.

	Sequence Element Name
	Sequence Element Type
	Notes

	CommunicationCapability
	TpPAMExtCapability
	Specifies the communication type for which the availability is requested 


