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Background
3GPP TS 23.502 has specified that UDM shall support different AFs to provide network configuration parameters and UDM perform aggregation on the parameters, e.g. calculate the shortest max latency to subscribed registration time or longest max response time as Active time. Different network parameters should be identified with AF IDs and different Reference IDs. TS 23.502 also specified new service operations:

5.2.3.6.2	Nudm_ParameterProvision_Update service operation

Service operation name: Nudm_ParameterProvision_Update.
Description: The consumer updates the UE related information (e.g., Expected UE Behaviour, Network Configuration parameters, Location Privacy Indication parameters, Enhanced Coverage Restriction Information) or 5G VN group related information (5G VN group data, 5G VN membership management).
Inputs (required): AF ID, Transaction Reference ID(s).
Inputs (optional): GPSI or SUPI, External Group ID, at least one of the Expected UE Behaviour parameters or at least one of the Network Configuration parameters or 5G VN group related information, Validity Time or Location Privacy Indication parameters or Enhanced Coverage Restriction Information.
Outputs (required): Transaction Reference ID(s), Operation execution result indication.
Outputs (optional): Transaction specific parameters, if available.

5.2.3.6.3	Nudm_ParameterProvision_Create service operation
Service operation name: Nudm_ParameterProvision_Create
Description: The consumer creates a Network Configuration with one or more parameters, or a 5G VN group related information (e.g. 5G VN group data, 5G VN membership management).
Inputs (required): AF ID, Transaction Reference ID(s).
Inputs (optional): GPSI, External Group ID, one or multiple Network Configuration parameters, or for 5G VN group creation, External Group ID and 5G VN group related information.
Outputs (required): Transaction Reference ID(s), Operation execution result indication.
Outputs (optional): Transaction specific parameters, if available; Internal Group ID if the inputs include a new 5G VN configuration.

5.2.3.6.4	Nudm_ParameterProvision_Delete service operation
Service operation name: Nudm_ParameterProvision_Delete
Description: The consumer deletes one or more previously created Network Configuration parameters, or a 5G VN group.
Inputs (required): AF ID, Transaction Reference ID(s).
Inputs (optional): GPSI, External Group ID, for 5G VN group deletion or Network Configuration of Parameters.
Outputs (required): Transaction Reference ID(s), Operation execution result indication.
Outputs (optional): None.

Current on Nudm_PP API, only one service operation update (PATCH) is supported for singleton resource "./pp-data", thus any AF if perform update service operation will override the only copy of "pp-data" and UDM cannot store and track individual copies of PpData from different AFs for subsequent calculations.

Additionally, some of the Network Configuration Parameters (e.g. STN-SR) are not intended to maintain AF specific occurrences, only the latest configuration will be applied in the system.

Proposal
Different alternatives are possible to support multiple AFs for PP Data configuration:

Option-1. Remodel pp-data-collection as collection with {PpDataId} created by UDM:




	Resource name
	Resource URI
	HTTP method or custom operation

	PpData
	/{ueId}/pp-data
	PATCH

	PP Data Collection
	/{ueId}/pp-data-collection
	POST

	Individual PP Data of AF (Ref)
	/{ueId}/pp-data-collection/{AFPpDataId}
	PATCH

	
	
	DELETE

	5GVnGroupConfiguration
	/5g-vn-groups/{extGroupId}
	PUT

	
	
	DELETE

	
	
	PATCH



NOTE: the singleton parameters will still be managed via legacy pp-data resource with PATCH operation. Only parameters with multiple AF associated occurrences will use the new service operation.

Option-2. Remodel pp-data-store as store with {AfId} and {ReferenceId} specified by NEF:




	Resource name
	Resource URI
	HTTP method or custom operation

	PpData
	/{ueId}/pp-data
	PATCH

	Individual PP Data of AF (Ref)
	/{ueId}/pp-data-store/{AfId}/{RefernceId}
	PUT

	
	
	PATCH

	
	
	DELETE

	5GVnGroupConfiguration
	/5g-vn-groups/{extGroupId}
	PUT

	
	
	DELETE

	
	
	PATCH



NOTE: the singleton parameters will still be managed via legacy pp-data resource with PATCH operation. Only parameters with multiple AF associated occurrences will use the new service operation.

Option-3. Keep resource unchanged but add multiple instance of parameters in PpData type, e.g.:

Table 6.5.6.2.2-1: Definition of type PpData
	Attribute name
	Data type
	P
	Cardinality
	Description

	supportedFeatures
	SupportedFeatures
	O
	0..1
	

	communicationCharacteristics
	CommunicationCharacteristics
	O
	0..1
	communication characteristics

DEPRECATED  

	communicationCharacteristicsList
	map(CommunicationCharacteristics)
	O
	1..N
	map of CommunicationCharacteristics with {AfId+RefId} as key.


	expectedUeBehaviour
	ExpectedUeBehaviour
	O
	0..1
	Expected UE Behaviour Parameters

DEPRECATED

	expectedUeBehaviourList
	map(ExpectedUeBehaviour)
	O
	1..N
	map of ExpectedUeBehaviour with {AfId+RefId} as key.


	ecRestriction
	EcRestriction
	O
	0..1
	Enhanced Coverage Restriction Parameters

	……

	sorInfo
	SorInfo
	O
	0..1
	Steering of Roaming information to be conveyed to a UE
See NOTE°1 and NOTE°2.

	NOTE°1:	If the UDM is not able to immediately (after conducting integrity protection with the AUSF) convey the received Steering of Roaming information to the concerned UE for any reason (e.g. no AMF registered for the UE), it shall discard it.
NOTE°2:	The behaviour of the UDM at reception of Steering of Roaming information within PpData is specified in Annex C.3 of 3GPP°TS°23.122°[20].



Update on the maps in Ppdata to perform Create/Update/Remove operation of certain network configuration parameters, e.g.

Create or Modify communicationCharacteristics parameter for {AF ID} with {Reference Id}: 
{ 
"communicationCharacteristicsList" : { "{AfId+RefId}" : "{new communicationCharacteristics}"; }; 
}

Delete communicationCharacteristics parameter for {AF ID} with {Reference Id}
{ 
"communicationCharacteristicsList" : { "{AfId+RefId}" : null; };
}

[bookmark: _GoBack]NOTE: the singleton parameters will be kept unchanged, only parameters with multiple AF associated occurrences will be managed with mapped list.


Recommendation
Both Option-1 and Option-2 fits the SA2 service operation definition with RESTful design with each AF manipulate on different resources. Option-3 introduces less impacts on existing Nudm PP API, but from another perspective it overloads existing single service operation to fit different scenarios. As it allows service operation on the same resource, there are risks that the operations from different AFs may impact each other especially under race condition.

Considering the interface towards UDR, Option-2 requires least impact as PpData data structure can be reused (PpData maybe maintained by an array) with both AfId and RefId are all available in the PpData; Option-1 requires the resource Id {AFPpDataId} also be recorded in UDR for stateless UDM. Option-3 requires new extension on the PpData for the new maps, which also brings impacts to the existing data structure.

We consider Option-2 as the best alternative based on the above facts. We would like to receive opinions and recommendations in CT4 for the way forward.
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