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Abstract of the contribution: Proposes to update UDM services.

1. Rationale for changes

Based on the feedback received during SA2 CC, it seems that there is varied understanding on the purpose of call flows in section 5. It is clear that this is derived from the e2e information flows however it is unclear whether:

1) each of these independent procedures can be offered as services or 
2) simply atomic procedures that are elaborated in this section 5 but are not meant for NFs to exhibit them at the same time independently to other NFs for use.
If it is about 1) we believe it should fit within a certain criteria such as the following:
· It must be possible for a certain NF to execute the service independently without dependency on context/states used by other services offered by the same NFs. If it cannot be independently executed, then it does not qualify to be defined as a separate service of the given NF. 

· It must be defined in a way that it is reusable by multiple (existing and new) network functions.
· Example:
· A session creation request is required to establish a session before other requests like session modification or session termination can be executed. Session creation, modification and deletion operate on the same context/state. 

· The procedures (setup, modify, delete) are dependent procedurally on the same UE context i.e. session context.
· Thus “session setup, modify, delete” do not qualify to be defined as separate services. They should be grouped and offered as a single service – Session Control
Here is another example and an important reason why it is critical to ensure that criteria for defining a certain service allows independent execution:

· With Service based interface, certain NF exposes services to any (i.e. multiple NFs). 

· For instance, if the UDM exposes purge subscriber data and update subscriber data as independent services, then it allows 2 different NFs to initiate the same operation for a given UE at the same time causing 2 different services to delete/purge the subscriber data for the same UE. This would negatively impact the integrity of the subscription data itself.  In other words, SB interface allows room for concurrent access. In order to ensure the transactions are serialized and integrity of the context (that is being operated) is maintained, it is important to ensure that the defined services can be independently executed.
Furthermore, we can differentiate services that allow updating a certain context versus simply returning the context.

	UDM services
	Input
	Output
	Proposal

	Register UE serving NF on the UDM (present in TS)
	Register the UE's serving NF to the UDM and the change of associated subscription data is subscribed implicitly.
	The serving NF is registered on the UDM and the associated UE subscription data is sent to the requester NF.

	Based on the criteria proposed above, this does not qualify to be an independent service.

Propose to aggregate and define this as part of service “Manage Serving NF”

	UE serving NF change Notification (present in TS)
	the UE permanent ID and the reason of the serving NF change.
	The requester has been notified the Serving NF changes.

	Based on the criteria proposed above, this does not qualify to be an independent service.

Propose to aggregate and define this as part of service “Manage Serving NF”

	Update to Subscription data - The UDM notifies requestors that have previously subscribed (explicitly or implicitly) to be notified of updates of Subscriber Data.(present in TS)
	Subscriber data updated for a UE.

	Updated subscriber Data

	Based on the criteria proposed above, this does not qualify to be an independent service.

Propose to aggregate and define this as part of service “Manage Subscription info”

	Get UE Serving NF -  The requester query the UDM to get the serving NF of the UE.(present in TS)
	External Identifier or MSISDN, NF type.

	The serving NF of the requested NF type, the SUPI of the UE

	Based on the criteria proposed above, this does not qualify to be an independent service.

Propose to aggregate and define this as part of service “Manage Serving NF”

	Purge subscriber data - UDM deletes the stored NF and removes the subscription from the Requester. Any further update on the subscription data will not notify the requester. (present in TS)
	UE's SUPI.
	None
	Based on the criteria proposed above, this does not qualify to be an independent service.

Propose to aggregate and define this as part of service “Manage Subscription info”


	UDM services
	Input
	Output
	Consideration/Potential use

	Serving NF update and retrieval (new)

1) Register Serving NF

2) Get Serving NF

3) Subscribe for Serving NF change/Notify updated Serving NF for a given UE.
	1) Serving NF ID, UE’s SUPI

2) UE’s SUPI

3) UE’s SUPI
	1) ACK

2) Serving NF ID

3) Serving NF ID
	Used for registration procedure, UE reachability procedures, device triggering procedure.

	Subscription update and retrieval (new)

1) Retrieve Subscription info

2) Subscribe for Subscription info update /Notify Updated Subscription Info

3) Purge Subscription Info
	UE’s SUPI
	Subscription Info, updated/deleted subscription info.
	Used for registration procedure, mobility/interworking, de-registration procedure.


Since the feedback received assumed that we are mainly elaborating the atomic procedures used in the e2e information flow within section 5 and that the information flows in section 4 should clarify the conditions when a certain service is used to avoid the scenarios mentioned above, we go along with that assumption and propose to detail some aspects. Furthermore we propose to remove the term “Services” to be inline with that understanding.
2
Proposal

It is proposed to modify TS 23.502 as follows… 

* * * * Start Change * * *.* 
5.2.3
UDM Services
5.2.3.1
The procedure of "Register UE serving NF"
Service description: Register UE serving NF on the UDM
Input: Register the UE's serving NF to the UDM.

Output: The serving NF is registered on the UDM.

Service procedure:
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2.  Register UE serving NF Res   


Figure 5.2.3.1-1: Register UE serving NF
1.
The requester NF requests to register the UE serving NF in the UDM. It sends the Register UE serving NF Request (UE Permanent ID, NF ID) message to the UDM. The NF ID indicate the type and identity of the serving NF. If the NF type is the SMF, the NF type also includes the associated APN. In addition, the requester NF implicitly subscribes to be notified (by means of an UE Serving NF Change Notification procedure (see subclause 5.2.3.2)) when the UDM de-registers the requester NF (e.g. when another NF registers in the UDM). 
Optionally, depending on the NF type of the requester, the Request message may contain additional data to be stored/updated in the UDM.

Optionally, depending on the NF type of the requester, the request implicitly asks the UDM to return subscription data (associated to the NF type of the requester) to the requester in the Result message, and if so, implicitly subscribes to be notified (by means of a Subscriber Data Update Notification procedure (see subclause 5.2.3.3)) when these data change, and implicitly subscribes to be notified (by means of a Reset procedure (tbd)) when the UDM detects that these data may no longer be in sync.

2.
The UDM updates the registered serving NF of the UE. As a consequence, this may result in a UE serving NF change Notification procedure (see subclause 5.2.3.2) towards a previously registered NF (if any).

The UDM stores/updates the additional data (if received in the Request message). As a consequence, this may result in a Notification procedure towards an NF that has subscribed to notifications of these data.

If so (implicitly) requested, the UDM includes subscription data associated to the NF type of the requester in the Result message and marks these data locally as subscribed by the requester.

In addition, the UDM, by sending the Result message, implicitly subscribes to be notified (by means of a Notify procedure (tbd)) on changes of the additional data received in the Request message (if any).

In addition, the UDM, by sending the Result message, implicitly subscribes to be notified (by means of a Purge procedure (see subclause 5.2.3.5)) when the requester NF decides to no longer serve the UE.

3
The requester NF starts serving the UE based on the received subscription data and locally marks the additional data sent in the Request message as subscribed by the UDM (if any)
* * * * End Change * * *
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