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Abstract of the contribution: this contribution provides details on Nudr structured data for exposure, based on SA2 reply LS clarifying which information can be stored by UDR in structured data for exposure
As per stage 2 TS 23.501 subclause 4.2.5, UDR shall support structured data for exposure in addition to subscription data, policy data and application data:

“As depicted in Figure 4.2.5-2, the 5G System architecture allows the UDM, PCF and NEF to store data in the UDR, including subscription data and policy data by UDM and PCF, structured data for exposure and application data (including Packet Flow Descriptions (PFDs) for application detection, application request information for multiple UEs) by the NEF. UDR can be deployed in each PLMN and it can serve different functions as follows:

-
UDR accessed by the NEF belongs to the same PLMN where the NEF is located.

-
UDR accessed by the UDM belongs to the same PLMN where the UDM is located if UDM supports a split architecture.

-
UDR accessed by the PCF belongs to the same PLMN where the PCF is located.

NOTE 2:
The UDR deployed in each PLMN can store application data for roaming subscribers.
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Figure 4.2.5-2: Data storage architecture

NOTE 3:
There can be multiple UDRs deployed in the network, each of which can accommodate different data sets or subsets, (e.g. subscription data, subscription policy data, data for exposure, application data) and/or serve different sets of NFs. Deployments where a UDR serves a single NF and stores its data, and, thus, can be integrated with this NF, can be possible.

NOTE 4: The internal structure of the UDR in figure 4.2.5-2 is shown for information only.
The Nudr interface is defined for the network functions (i.e. NF Service Consumers), such as UDM, PCF and NEF, to access a particular set of the data stored and to read, update (including add, modify), delete, and subscribe to notification of relevant data changes in the UDR. 

Each NF Service Consumer accessing the UDR, via Nudr, shall be able to add, modify, update or delete only the data it is authorised to change. This authorisation shall be performed by the UDR on a per data set and NF service consumer basis and potentially on a per UE, subscription granularity.

The following data in the UDR sets exposed via Nudr to the respective NF service consumer and stored shall be standardized:
-
Subscription Data,

-
Policy Data,

-
Structured Data for exposure,
-
Application data: Packet Flow Descriptions (PFDs) for application detection and application request information for multiple UEs, as defined in clause 5.6.7.

The service based Nudr interface defines the content and format/encoding of the 3GPP defined information elements exposed by the data sets.

In addition, it shall be possible to access operator specific data sets by the NF Service Consumers from the UDR as well as operator specific data for each data set.

NOTE 5:
The content and format/encoding of operator specific data and operator specific data sets are not subject to standardization.

NOTE 6:
The organization of the different data stored in the UDR is not to be standardized.“
CT3#96 sent an LS to SA2 on Nudr Structured Data for Exposure (C3-182302), asking clarification on which exposure data is to be supported by Nudr in Rel-15. The reply from SA2 is available in C3-183206, and is copied below:
“In Rel-15, SA2 has not yet specified the structure of the exposure data to stored in the UDR but SA2 has specified that the NEF can consume the EventExposure services provided by AMF and SMF respectively to subscribe to notification of the events supported by these NFs. The NEF can optionally store the event reporting data as structured data for exposure in the UDR as in TS 23.501 clause 4.2.5. Procedure and call flow for Exposure with bulk subscription in TS 23.502 clause 4.15.3.2.4 illustrates one scenario when storage of data in the UDR could be performed by NEF.

These events are defined in the following clauses in the TS 23.502:

-
Clause 5.2.2.3 for UE access and mobility information events provided by Namf_EventExposure service.

-
Clause 5.2.8.3 for events happening on PDU Sessions provided by Nsmf_EventExposure service.

Furthermore, monitoring events that is also applicable for events exposure via NEF are defined in Clause 4.15.3 for TS 23.502.”
Based on the SA2 reply LS, we conclude that there are three main sources of stage 2 requirements for the structured data for exposure, i.e. information exposed by AMF via Namf_EventExposure service, information exposed by SMF via Nsmf_EventExposure service (also taking into account agreed CR in S2-184428), and information exposed externally for monitoring. 
Further investigating the relevant stage 2 requirements, we derive that the information listed in the table below, categorized into “access and mobility information” and “session management information”, would need to be stored by NEF in UDR when NEF consumes the events provided by SMF and AMF. The primary key to access the data should be SUPI, but can also be GPSI for the NEF to be able to retrieve information based on GPSI.
	Category
	Information
	Description
	Data key
	Data Sub key

	Access and mobility information
	UE location
	Gives the current Location or the last known location of a UE (e.g. Tai, Cell Id… both 3GPP and non-3GPP access location)
	SUPI or GPSI
	

	
	UE time zone
	Current time zone for the UE
	SUPI or GPSI
	

	
	UE Access type
	3GPP access or non-3GPP access
	SUPI or GPSI
	

	
	UE registration state
	Registered or Deregistered
	SUPI or GPSI
	

	
	UE connectivity state
	IDLE or CONNECTED
	SUPI or GPSI
	

	
	UE reachability status
	It indicates if the UE is reachable for sending either SMS or downlink data to the UE, which is detected when the UE transitions to CM-CONNECTED state or when the UE will become reachable for paging, e.g., Periodic Registration Update timer
	SUPI or GPSI
	

	
	UE SMS over NAS service status
	SMS over NAS supported or not in the UE
	SUPI or GPSI
	

	
	UE Roaming status
	It indicates UE's current roaming status (the serving PLMN and/or whether the UE is in its HPLMN)
	SUPI or GPSI
	

	
	UE Current PLMN
	Current PLMN for the UE
	SUPI or GPSI
	

	Session management information
	UE IP address
	UE IP address
	SUPI or GPSI
	PDU session ID 

	
	PDU session status
	Active / released
	SUPI or GPSI
	PDU session ID

	
	DNAI
	DNAI
	SUPI or GPSI
	PDU session ID

	
	N6 traffic routing information
	N6 traffic routing information
	SUPI or GPSI
	PDU session ID


It is proposed to review C3-183278, which provides a proposal for Nudr resources and data model for structured data for exposure, according to the table above, in order to progress the specification of usage of Nudr_DataRepository Service API for Exposure Data.
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