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1. Background

3GPP TS 23.502 has specified separate service operation for retrieving of subscription data (Nudm_SDM_Get) and subscribe for changes of subscription data (Nudm_SDM_Subscribe). An NF service consumer (e.g. AMF) will usually get the subscription and monitor the subscription data changes to keep an update to date copy from UDM, e.g. during registration procedure as specified in 4.2.2.2.2 of TS 23.502:




14a-c. …
	If the AMF does not have subscription data for the UE, the AMF retrieves the Access and Mobility Subscription data, SMF Selection Subscription data, UE context in SMF data and LCS mobile origination using Nudm_SDM_Get. This requires that UDM may retrieve this information from UDR by Nudr_DM_Query. After a successful response is received, the AMF subscribes to be notified using Nudm_SDM_Subscribe when the data requested is modified, UDM may subscribe to UDR by Nudr_DM_Subscribe. The GPSI is provided to the AMF in the Access and Mobility Subscription data from the UDM if the GPSI is available in the UE subscription data. The UDM may provide indication that the subscription data for network slicing is updated for the UE. If the UE is subscribed to MPS in the serving PLMN, "MPS priority" is included in the Access and Mobility Subscription data provided to the AMF. If the UE is subscribed to MCX in the serving PLMN, "MCX priority" is included in the Access and Mobility Subscription data provided to the AMF.

[Observation-1] The UDM only notifies the subscriber with the data changes after the subscription is created.

Problem-1: If any changes occur after the Nudm_SDM_Get but before Nudm_SDM_Subscribe, the changes will not be informed to AMF.


As specified in TS 29.503, UDM informs the changes to NF service consumer:
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6.1.5.2	Data Change Notification
…
Table 6.1.5.2-2: Data structures supported by the POST Request Body 
	Data type
	P
	Cardinality
	Description

	ModificationNotification
	M
	1
	



Table 6.1.6.2.21-1: ModificationNotification
	Attribute name
	Data type
	P
	Cardinality
	Description

	notifyItems
	array(NotifyItem)
	M
	1..N
	



Table 5.2.4.9-1: Definition of type NotifyItem
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	resourceId
	Uri
	M
	1
	This IE contains the URI of the resource which has been changed.
	

	changes
	array(ChangeItem)
	M
	1..N
	This IE contains the changes which have been applied on the resource identified by the resourceId attribute.
	



Table 5.2.4.8-1: Definition of type ChangeItem
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	op
	ChangeType
	M
	1
	This IE indicates the change type which happens to the resource.
	

	path
	string
	M
	1
	This IE contains a JSON pointer value (as defined in IETF RFC 6901 [12]) that references a target location within the resource on which the change has been applied.
(See Note)
	

	from
	string
	C
	0..1
	This IE indicates the path of the source JSON element (according to JSON Pointer syntax) being moved or copied to the location indicated by the "path" attribute.
It shall be present if the "op" attribute is of value "MOVE".
	

	origValue
	Any type
	O
	0..1
	This IE indicates the original value at the target location within the resource specified in the path attribute. This attribute only applies when the "op" attribute is of value "REMOVE", "REPLACE" or "MOVE"
Based on the use case, this attribute may be included.
	

	newValue
	Any type
	C
	0..1
	This IE indicates a new value at the target location within the resource specified in the path attribute.
It shall be present if the "op" attribute is of value "ADD", "REPLACE".
The data type of this attribute shall be the same as the type of the resource on which the change has happened. The null value shall be allowed.
	

	NOTE:	As described in IETF RFC 6901 [12], the value "" (empty JSON string) is the JSON Pointer expression to represent "the whole JSON document"; therefore, when the attribute "path" takes value "" and attribute "op" takes values "ADD" or "REMOVE", this shall be interpreted as the creation or deletion respectively of the resource to which this "ChangeItem" refers to.




[Observation-2] When monitored data changes, the UDM notifies the subscriber with the differences only between original data and new data.

Problem-2: The NF consumer doesn't not get the complete copy of the data from UDM. If the data copy in the NF consumer is different from the original data from where the changes are detected, the changes in the notification cannot be correctly incorporated at the NF consumer.

[Observation-3] UDM interface already support validators (Etag/Last-Modified) in Nudm_SDM_Get service operation.

2. Possible Solutions

To avoid the risks described in clause 1, it is important for the NF service consumer to synchronize the data copy with UDM when creation the subscription. 

Option-1: 	Create implicit subscription when retrieve the data, i.e. provide the notification URI when invoke Nudm_SDM_Get service operation.





Analysis: Nudm_SDM_Get is modelled as HTTP GET as specified in TS 29.503. Although it is possible to pass the notification URI (e.g. via query parameter) in the service option, this alternative is not optima from HTTP perspective. 

In principle, GET is a safe HTTP method which means it SHALL NOT cause any status change (e.g. creating a subscription) on HTTP Server side. Additionally, a HTTP GET response might be cached at intermediaries and be reused for subsequent HTTP GET requests, i.e. the HTTP GET request might not reach the NF producer (i.e. UDM) at all.

This alternative is against HTTP principle thus not recommended.


Option-2: 	Introduce an immediate report flag in subscription creation. The UDM returns the current copy of the data in the create subscription response and start monitoring data change based on the returned version. The implementation cost could be small. This alternative has no impacts on SA2 procedures, the secondary fetching in case data changes can be stated at Stage 3 specifications.




Analysis: Immediate report flag is a very common mechanism to synchronize the latest status of the event source, and is already supported on other interfaces, e.g. Location report via AMF. A consumer can create subscription for Location Report event on AMF and ask for report the current location in the response directly. This mechanism can be used by UDM service as well. i.e. if immediate flag is set in create subscription request, the UDM returns the representations of monitored resources currently stored in UDM, thus the NF consumer always get the synchronized version of data for subsequent changes.

With this alternative, the NF service consumer can directly get the data in the response of subscription creation. It can skip the Nudm_SDM_Get service operation. This can be seen as advantage as it reduces traffic to UDM. On the other hand, fetching data with Subscribe operation is not aligned with SA2 definition and procedures. Alignment on stage 2 will be required.

Option-3: 	UDM return the validator per resource that are monitored. The NF service consumer compare this validator with the validator previous received for this resource to identify whether the resource has changed or not. If the resource has changed, the NF Service consumer Get it from UDM again.




Analysis: The alternative fully compliant to current definition and procedures in stage 2 specifications.

As the validator is already supported on UDM SDM service interface for Get Service Operation. The same mechanism can be used on Subscribe Service operation. The impacts on the API and implementation logic is very small.

3. Recommendation

Both Option-2 and Option-3 are valid and could be selected as way forwarded. Discussion at CT4 expected to decide which option is better. 
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