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Abstract of the contribution: 
This paper discusses a solution to avoid unnecessary PRA reports, e.g. while the UE is moving across the borders of several Presence Reporting Areas.
1.
Introduction
It has been observed that when the UE is moving around at the border of multiple PRAs there are too frequent PRA reports over the network until the UE presence status in a PRA is establized. The enforcement of updates of policy and charging decisions due to changes of UE presence during this unstable period causes interfering signalling (which may end up in service interruption for the UE), and overall, an increase of signalling over the network in a short period of time. 

To mitigate the undesirable side effects of a UE moving across multiple PRA borders in a short time, this discussion paper proposes to enhance to PRA report functionality to support a new report condition during the subscription to PRA changes, which is the report stabilization.
In addition, and also in the context of signalling optimization, this paper discusses to the possibility to filter out the presence state(s) the NF service consumer is interested in, also as reporting conditions, and if e.g. the PCF, for a given use case, only requires awareness of when a UE is leaving a PRA, other UE presence changes in that area are avoided.
2.
Discussion

2.1
General
This discussion paper covers the definition of the possible report conditions:
-
Reporting condition for report stabilization defined as:

a.
The indication to report after a report guard/waiting time. E.g., the PCF may indicate during the subscription to PRA changes the immediate report of UE presence in a PRA, and that subsequent change report(s) only occur after an indicated waiting time; when the AMF reports, it may indicate whether multiple PRA changes occur during the indicated waiting time.

b.
The indication to report only when the report is stable. E.g., the PCF may indicate during the subscription to PRA changes the immediate report of UE presence in a PRA, and that subsequent change report(s) only occur if estable; when the AMF reports, it shall indicate the time it took to get stable PRA reports, and the number of suppressed PRA reports during the stabilization period.
-
Reporting condition for filtering out the presence state(s) that trigger a PRA change event report.
2.2
Reporting Conditions
2.2.1
Reporting conditions for report stabilization
A new data type, StableReportCondition is proposed, which would be defined as follows:
:

Definition of type StableReportCondition
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	stableFlag
	boolean
	O
	0..1
	When it is present and set to true, it indicates the event report shall be performed when the related event changes are stabilized (e.g. a sliding window method, where the report is triggered when there are no event changes during a locally configured waiting time).
	

	stableGuardTime
	DurationSec
	O
	0..1
	When it is present, it indicates the report is triggered when there is no event changes during the provided time interval.
	

	noSupprRepFlag
	Boolean
	O
	0..1
	When it is present and set to true it indicates that during the event report it is not reported the supressed event report information.
	


During the subscription to e.g. PRA changes the NF service consumer may include the attribute "stableRepCond" of type StableReportCondition, with the "stableFlag" attribute or the "stableGuardTime" attribute.
When the AMF receives the reporting stabilization conditions for a subscription, the AMF generates an event report only when the received condition is fulfilled, and reports the latest received event status during the reporting stabilization.

In these cases, in addition to the reported event, the report may include a new attribute "suppEventsRep" of type SuppressedEventReport, which may include the time it took to gain stabilization and the number of times the event changed during this time period. This new data type would be defined as follows:

Definition of type SuppressedEventsReport
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	stabilizationTime
	DurationSec
	O
	0..1
	It indicates the time it took to get a stabilized event report.
	

	suppressedReps
	integer
	O
	0..1
	It indicates the number of times the event report was suppressed before the reporting stabilization condition was fulfilled.
	


These new data types would be used, e.g., for PCF subscription to PRA changes for a PDU session as follows:
-
The PCF includes, within the SmPolicyDecision data type a new attribute, "praStabRepCond" of data type StableReportCondition.
-
The SMF, when invoking the Namf_EventExposure_Subscribe service operation to subscribe to presence in area of interest, includes within the AmfEvent type, the received reporting stabilization conditions within the new attribute "stableRepCond".

-
The AMF immediately reports the UE presence status in the received PRA(s), and mutes subsequent PRA reports till the received reporting stabilization conditions are fulfilled. 
-
If changes of UE presence in the received PRA(s) occurred during the reporting stabilization process, once stabilization is achieved, the AMF generates a presence in area of interest report, which in addition to the latest UE presence status, includes, within a new attribute "suppEventsRep" defined in AmfEventReport data type the time it took to gain stabilization and the number of supressed reports during the report stabilization period.

-
When the SMF receives the report, the SMF requests new policies to the PCF reporting PRA changes, and includes within the request body of SmPolicyUpdateContextData type a new attribute, "praSuppEventsRep" the time it took to the AMF to gain stabilization and the number of suppressed reports.
2.2.2
Reporting condition for filtering out the presence state(s) that trigger a PRA change event report.
A new data type, PresenceStatusFilter is proposed, which would be defined as follows:

Enumeration PresenceStatusFilter
	Enumeration value
	Description

	"IN_AREA"
	The presence state that indicates the UE is inside or enters the presence reporting area event is reported.

	"OUT_OF_AREA"
	The presence state that indicates that the UE is outside or leaves the presence reporting is reported

	"UNKNOWN"
	The presence state that indicates it is unknown whether the UE is in the presence reporting area or not is reported.

	"INACTIVE"
	The presence state that indicates that the presence reporting area is inactive in the serving node is reported.


During the subscription to e.g. PRA changes the NF service consumer may include the attribute "praFilters" of type array of PresenceStatusFilter to indicate the UE presence state(s) it wants to be notified about.
This new data type would be used, e.g., for PCF subscription to PRA changes for a PDU session as follows:
-
The PCF includes, within the SmPolicyDecision data type the new attribute, "praFilters" of data type array of PresenceStatusFilter to indicate the UE presence state(s) it wants to be notified about.

-
The SMF, when invoking the Namf_EventExposure_Subscribe service operation to subscribe to presence in area of interest, includes within the AmfEvent type, the received "praFilters".

-
When a change of UE presence in the received PRA(s) occurred, the AMF checks the matching PRA filters, and if matched, the AMF generates the corresponding report.
-
When the SMF receives the report, the SMF requests new policies to the PCF reporting PRA changes.

3.
Conclusion

This discussion paper is intended to collect feedback on the proposed solutions to solve the signalling increase that occurs when the UE is moving across the borders of multiple PRAs in a very short time or when unnecessary changes of UE presence in a PRA are reported.

If the solution is agreeable, Ericsson will bring the related CRs in the next meeting.
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