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Abstract of the contribution:

This contribution discuses the issue and solutions for reporting AF traffic routing requirements status
1. Introduction

In TS 23.501, it is specified as follows:

"The AF may subscribe to notifications about UP path management events, e.g., when the request becomes active or inactive, or when a change of DNAI occurs for the PDU Session."
According to the stage 2 requirements, it is specified in TS 29.522 as follows:
5.4.3.3.6
Type: EventNotification
Table 5.4.3.3.6-1: Definition of type EventNotification
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability
(NOTE)

	afTransId
	string
	O
	0..1
	Identifies an NEF Northbound interface transaction, generated by the AF.
	

	activityStatus
	boolean
	O
	0..1
	Identifies whether the AF request is active or inactive.

Shall be present if the "subscribedEvent" sets to "ACTIVITY".
	

	notifyType
	NotifyType
	M
	1
	Identifies the type of notification regarding UP patch management event.
	

	sourceTrafficRoute
	TrafficRoute
	O
	0..1
	Identifies the N6 traffic routing information associated to the source DNAI.

Shall be present if the "subscribedEvent" sets to "CHANGE_OF_DNAI".
	

	subscribedEvent
	SubscribedEvent
	M
	1
	Identifies a UP path management event the AF requested to be notified of.
	

	targetTrafficRoute
	TrafficRoute
	O
	0..1
	Identifies the N6 traffic routing information associated to the target DNAI.

Shall be present if the "subscribedEvent" sets to "CHANGE_OF_DNAI".
	

	NOTE:
Properties marked with a feature as defined in subclause 5.4.5 are applicable as described in subclause 5.2.7 of 3GPP TS 29.122 [4]. If no feature is indicated, the related property applies for all the features.


5.4.3.4.3
Enumeration: SubscribedEvent
The enumeration SubscribedEvent represents the type of UP patch management events of which the AF requests to be notified. It shall comply with the provisions defined in table 5.4.3.4.3-1.

Table 5.4.3.4.3-1: Enumeration SubscribedEvent

	Enumeration value
	Description

	ACTIVITY
	The AF requests to be notified when the AF request become active or inactive in the SMF.

	CHANGE_OF_DNAI
	The AF requests to be notified when the DNAI changes for the PDU session.


According to the stage 2 requirements, it is specified in TS 29.514 as follows:

The AF may also subscribe to notifications about UP path management events. The AF shall include in the "events" attribute an entry of the "AfEventSubscription" data type to subscribe to:
-
notifications of early and/or late DNAI change, using the "DNAI_CHG" value of data type "AfEvent", and the attribute "dnaiChgType" indicating whether the subscription is for "EARLY", "LATE" or "EARLY_LATE";

-
notification of the activation/deactivation of the applicability of traffic routing requirements, using the "ROUT_REQ_STATUS_CHG" value of data type "AfEvent".
NOTE 2:
The activation/deactivation of the applicability of traffic routing requirements is determined by the temporal validity and validity areas included in the "AfRoutingRequirement" data type.
When the AF requested specific routing to the application traffic or subscribed to notifications of UP path management, and the UE is roaming in a VPLMN, if the AF is located in the HPLMN, for home routed roaming case, the H-PCF shall set to "UNAUTH_TRAFFIC_ROUTING_REQ" the "servAuthInfo" attribute in the HTTP response message to the AF to indicate that the traffic routing request is not authorized.
Table 5.6.3.7-1: Enumeration AfEvent

	Enumeration value
	Description
	Applicability

	ACCESS_TYPE_CHG
	Access type change.
	

	ANI_REPORT
	Access Network Report requested.
	NetLoc

	CHARGING_CORRELATION
	Access network charging correlation.
	

	DNAI_CHG
	DNAI change.
	Influence on Traffic Routing

	FAILED_RESOURCES_ALLOCATION
	One or more of the SDFs of an Individual Application Session Context are deactivated at the SMF.
	

	PLMN_CHG
	This trigger indicates PLMN change.
	

	QOS_NOTIF_CONTROL
	The GBR QoS targets of a SDF are not fulfilled or are fulfilled again.
	

	ROUT_REQ_STATUS_CHG
	AF traffic routing requirements status change.
	Influence on Traffic Routing

	USAGE_REPORT
	Volume and/or time usage for sponsored data connectivity.
	Sponsored Connectivity


It can be concluded that CT3 understands that the AF may subscribe the notification of the activation/deactivation of the applicability of traffic routing requirement to the PCF. When the PCF determines that the AF traffic routing requirements is active, the PCF shall notify of the AF that the AF traffic routing requirements is active; while when the PCF determines the AF traffic routing requirements is inactive, PCF shall notify of the AF that the AF traffic routing requirements is inactive.
2. Discussion
Question 1: Which conditions shall be considered by the PCF
In current stage 2 requirement, temporal validity and spatial validity provided by the AF shall be taken into account when the PCF determine whether the AF traffic routing requirements is active or inactive. CT3 has already described that the activation/deactivation of the applicability of traffic routing requirements is determined by the temporal validity and validity areas included in the "AfRoutingRequirement" data type.
There are additional two condiditions shall be taken into account.
1) Home-routed scenario. As the AF traffic routing requirements provided by the AF is applicable to the HPLMN (e.g. the DNAI list is applicable to the deployment of the HPLMN), it doesn’t work for traffic routing decision performed by the VPLMN. So the AF traffic routing requirement shall be considered as inactive when the UE is roaming with home-routed scenario. The Home-routed scenario can be considered as a condition that the traffic routing requirements can not be applied. The UE can move from HPLMN to the VPLMN or move from the VPLMN to the HPLMN, so the PCF can report the staus change when the PCF detects it.
2) Served by the EPC. The 5GS supports to interwork with the EPS. As the EPC doesn’t support the AF influenced SMF traffic routing decision, the PCF will not provision the PCC rule for SMF traffic routing decision when the UE is served by the EPC. So the AF traffic routing requirement shall be considered as inactive when the UE is served by the EPC. UE can move between the 5GC and EPS, so the PCF can report the staus change when the PCF detects it.
When the PCF receives the AF traffic routing requirement and the UE is roaming in the home-routed scenario or served by the EPC, the PCF does not need to reject this request. The PCF can accept this request, and indicates the AF that the AF traffic routing requirement is inactive if temporal validity and temporal validity check is successful. The staus will be changed if the UE move back to the HPLMN or 5GC in the future. This logic is similar as one when the PCF receives the AF traffic routing requirement but the temporal validity or temporal validity check is unsuccessful
Question 2: How to determine the status?
If temporal validity is provided, when the temporal validity check is successful, the PCF will further consider other conditions when determining the AF request status. 
As temporal validity is known by the AF, when the current moment is not within any of the time interval(s) indicated by the temporal validity, the AF will know the AF traffic routing requirements is inactive. In this case, the PCF does not need to notify of the AF that the AF traffic routing requirements is inactive. 
As the AF only provides the locatin of 5GC within the HPLMN as the spatial validity. When the spatial validity is included in the AF request, the scenario where the UE is served by the EPC or in the home-routed scenario can be treated as spatial validity failure.
If the spatial validity is not provided by the AF, the conditions of Home-routed scenario and served by the EPC shall be further considered.

Following logics can be taken by the PCF when the PCF receives the AF traffic routing requirement.
· If neither the temporal validity or spatial validity is included in the AF request and the UE is served by 5GC for the non-roaming scenario, the PCF notify of the AF that the AF request is active.

· If the spatial validity is included and the spatial validity check is successful (i.e. the UE is located within one of the location(s) indicated by the spatial validity), and if the temporal validity is not included or temporal validity is included and temporal validity check is successful (i.e. current moment is within one of the time interval(s) indicated by the temporal validity), the PCF notify of the AF that the AF request is active.

· If the spatial validity is included and the spatial validity check is unsuccessful (i.e. the UE is not located within any of the location(s) indicated by the spatial validity), and if the temporal validity is not included or temporal validity is included and temporal validity check is successful (i.e. current moment is within one of the time interval(s) indicated by the temporal validity), the PCF notify of the AF that the AF request is inactive.

· If the spatial validity is not included, and if the temporal validity is not included or temporal validity is included and temporal validity check is successful, then

-
if the UE is served by the 5GC for the non-roaming scenario, the PCF notify of the AF that the AF request is active;

-
if the UE is served by the 5GC for the home-routed roaming scenario, the PCF notify of the AF that the AF request is inactive; or

-
if the UE is served by the EPC, the PCF notify of the AF that the AF request is inactive.

Following logics can be taken by the PCF to determine that the AF request status is changed.

· if the spatial validity is included in the AF request and the result of spatial validity check is changed.
· if the spatial validity is not included, and 

-
if the UE has moved from the 5GC to EPC or vice versa;

-
if the UE has moved from 5GC for non-roaming scenario to 5GC for home-routed scenario or vice versa.
3. Proposal
We propose that CT3 agrees above principles and related CR.
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