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* * * Start of Change 1 * * *
[bookmark: _Toc162943855]8.9	Service Continuity
[bookmark: _Toc162943856]8.9.1	General
PIN service continuity procedures enable an Application Client participating in a PIN to maintain service when PIN Elements enter or leave the PIN. The following examples illustrate scenarios where PIN service continuity is needed. 
In a first scenario, a first PIN Element (e.g. a UE) receives data from a second PIN Element (e.g. a home sensor), both PIN Elements are participating in the same PIN. Service contnuity can be triggered when the UE leaves home in order to re-configure the connectivity between both PIN Elements. 
In a second scenario, a PIN Element is communicating with an Application Server via a PIN Gateway Client.Service continuity can be triggered when the PIN Gateway Client becomes unreachable in order to find a replacement PIN Gateway Client and re-configure connectivity between the PIN Element, the replacement PIN Gateway and the Application Server.
Two scenarios are specified for PIN Service Continuity: 
-	PIN service continuity in PIN Gateway Client relocation;
-	PIN service continuity in changing access to 5GS.
[bookmark: _Toc162943857]8.9.2	Procedure
[bookmark: _Toc162943858]8.9.2.1	Service continuity in PEGC relocation scenario
[bookmark: _Toc162943859]8.9.2.1.1	General
Following procedures are supported for service continuity in a PEGC relocation scenario:
-	PIN Management PEGC Service Continuity procedure;
-	PIN Management PEGC Configuration procedure;
-	PIN Configuration Service Continuity Update procedure; 
-	PIN Management PEGC Discovery procedure;
-	PIN Service Continuity subscription procedure.
[bookmark: _Toc162943860]8.9.2.1.2	PIN Management PEGC Service Continuity procedure
Pre-conditions:
1.	PIN Element has an application session that goes through a PIN Gateway Client; and
2.	PIN Gateway Client needs to be replaced (e.g., PEGC will become unavailable or PEGC is unreachable).


Figure 8.9.2.1.2-1: PIN PEGC Service Continuity procedure
1.	The PIN Gateway Client or the PIN Client sends a PIN Management PEGC Service Continuity request to the PIN Management Client for a specific service. The PIN Management PEGC Service Continuity request includes security credentials, PIN Client identifier(s), PIN Gateway identifier, and Service identifier.
2	Upon receiving the request, the PIN Management Client validates the request and checks if the request is authorized for the given PIN Client(s), PIN Gateway Client and service. If the request is authorized and valid, the PIN Management Client determines if a target PIN Gateway Client meets the requirements for handling the application traffic for the provided service.
If the PIN Management Client identifes a target PIN Gateway Client that meets the requirements, the PIN Management Client sends PIN Management PEGC Configuration request to the target PIN Gateway Client to configure the target PIN Gateway for handling service traffic from the PIN Client(s) as in clause 8.9.2.1.3. If the service is provided by an Application Server, the PIN Management Client send a PIN Configuration Service Continuity Update request to the PIN Server if needed to inform of the service continuity changes in the PIN as in clause 8.9.2.1.4.
3.	If the procesing of the request was successful, the PIN Management Client sends a PIN Management PEGC Service Continuity response to indicate that the request processing was successfull and includes target PIN Gateway Client information. Otherwise, the PIN Management Client sends a PIN PEGC Service Continuity response indicating that the request processing failed and can include appropriate reasons.
Upon receiving the PIN Management PEGC Service Continuity response, if the response was received by the PIN Client, the PIN Client validates if the request was successful and can inform the application client of the target PIN Gateway Client provided in the response to establish connectivity. If the response was received by the PIN Gateway Client, the PIN Gateway Client notifies each PIN Client included in the PIN Management PEGC Service Continuity request about the target PIN Gateway Client change as in clause 8.9.2.1.5.
[bookmark: _Toc162943862]8.9.2.1.4	PIN Configuration Service Continuity Update procedure
The PIN Configuration Service Continuity Update procedure allows the PEMC to inform the PIN Server about a service continuity request received at the PEMC for a PINE, and it allows the PIN Server to inform the related AS of the same if such functionality is supported by the AS. 
The PIN Server may provide, in the response, policy information to the PEMC about service continuity for the concerned PINE.
Pre-conditions:
1.	PINE has an application session that goes through a PEGC; and
2.	PEGC needs to be replaced (e.g., PEGC will become unavailable or PEGC is unreachable).
3.	The AS is successfully subscribed for PIN service continuity notifications with the PIN Server.


Figure 8.9.2.1.4-1: PIN Configuration Service Continuity Update procedure
1.	The PEMC sends a PIN Configuration Service Continuity Update request to the PIN Server. The PIN Configuration Service Continuity Update request includes the requestor identifier, security credentials, PINE identifier(s), source and target PIN Gateway identifiers, and service identifier (e.g., application client identifier, application server identifier, application session identifier, application session identifier), and the PIN ID.
2.	Upon receiving the request, the PIN Server validates the request and checks if the PEMC is authorized to request service continuity update. If the request is authorized and valid, if the PIN Server has not authorized the PINE for service continuity, the PIN Server validates if the PINE is authorized and determines policy information about service continuity for the PINE. If the PIN Server has already authorized the PINE for service continuity, the PIN Server updates the configuration for the PINE and service indicated in the request. 
3.	If the PIN Server needs to update the AS with service continuity information, the PIN Server sends a PIN Service Continuity notification to the AS. The PIN Service Continuity notification includes PIN identifier, PINE identifier(s), PEGC identifier, service identifier and may include an application session identifier and terminating endpoints on the PINE and PEGC.
4. 	Upon receiving the notification, the AS validates the notification. If the notification is valid, the AS updates the service continuity configuration related to the PINE and service indicated in the notification.
5.	If the processing of the PIN Configuration Service Continuity Update request was successful, the PIN Server sends a PIN Configuration Service Continuity Update response to indicate that the request processing was successful and may include policy information about service continuity for the PINE. Otherwise, the PIN Server sends a PIN Configuration Service Continuity Update response indicating that the request processing failed and can include appropriate reasons.
Upon receiving the PIN Configuration Service Continuity Update response, the PEMC uses the information provided in the response to inform the PINE(s) or the PEGC from which the service continuity request originated as in clause 8.9.2.1.2.

[bookmark: _Toc162943864]8.9.2.1.6	PIN Service Continuity subscription
[bookmark: _Toc162943865]8.9.2.1.6.1	General 
The PIN service continuity subscription is used by the Application Server to be notified of PIN service continuity events by the PIN Server. 
The PIN service continuity notification includes PIN service continuity information.
[bookmark: _Toc162943866]8.9.2.1.6.2	Procedure
[bookmark: _Toc162943867]8.9.2.1.6.2.1	PIN service continuity subscribe
[bookmark: _Toc162943868]8.9.2.1.6.2.2	PIN service continuity notify
[bookmark: _Toc162943869]8.9.2.1.6.2.3	PIN service continuity update
Figure 8.9.2.1.6.2.3-1 illustrates the PIN service continuity update procedure.
Pre-conditions:
1.	The application server has subscribed with the PIN server as specified in clause 8.9.2.1.6.2.1.


Figure 8.9.2.1.6.2.3-1: PIN service continuity update
1.	The application server sends a PIN service continuity update request to the PIN server. The PIN service continuity update request includes the security credentials and the subscription identifier. It may also include notification target address, PIN ID, event ID and proposed expiration time. 
2.	Upon receiving the request from the application server, the PIN server checks if the application server is authorized to update the subscription information. If the request is authorized, the PIN server updates the stored subscription.
3.	If the processing of the request is successful, the PIN server sends a PIN service continuity update response to the application server, which may include the expiration time, indicating when the subscription will automatically expire. To maintain the subscription, the application server shall send a PIN service continuity update request prior to the expiration time. If a PIN service continuity update request is not received prior to the expiration time, the PIN server shall treat the application server as implicitly unsubscribed.
[bookmark: _Toc162943870]8.9.2.1.6.2.4	PIN service continuity unsubscribe

[bookmark: _Toc162943872]8.9.3	Information flows
[bookmark: _Toc162943873]8.9.3.1	General
The following information flows are specified for Service Continuity:
-	PIN Management PEGC Service Continuity request and response
-	PIN Management PEGC Configuration request and response
-	PIN Configuration Service Continuity Update request and response
-	PIN Management PEGC Discovery request and response
-	PIN service continuity subscribe
-	PIN service continuity notify
-	PIN service continuity update
-	PIN service continuity unsubscribe 

[bookmark: _Toc162943878]8.9.3.6	PIN Configuration Service Continuity Update request
Table 8.9.3.6-1 describes information elements for the PIN Configuration Service Continuity Update request that is sent from the PEMC to the PIN Server.
Table 8.9.3.6-1: PIN Configuration Service Continuity Update request
	Information element
	Status
	Description

	Requestor identifier
	M
	Requestor identifier.

	Security credentials
	M
	Security credentials of the requestor.

	PIN identifier
	M
	Identifier of the PIN

	PINE identifier
	M
	Identifier of the PINE

	Source PEGC identifier
	M
	Identifier of the source PEGC

	Target PEGC identifier
	M
	Identifier of the target PEGC

	Application client identifier
	M
	Identifier of the application client.

	Application server identifier
	M
	Identifier of the application server.

	Application session identifier
	M
	Identifier of the application session.

	Application session descriptor
	O
	Descriptor of application traffic flows (e.g., IP 4 tuple)



[bookmark: _Toc162943879]8.9.3.7	PIN Configuration Service Continuity Update response
Table 8.9.3.7-1 describes information elements for the PIN Configuration Service Continuity Update response.
Table 8.9.3.7-1: PIN Configuration Service Continuity Update response
	Information element
	Status
	Description

	Successful response (see NOTE)
	O
	Indicates that the request was successful.

	> Service continuity policy information
	O
	Information about service continuity policy of the PINE.

	Failure response (see NOTE)
	O
	Indicates that the request failed.

	> Cause
	O
	Indicates the cause of the request failure.

	NOTE:	Only one of the IE must be included in the response.



[bookmark: _Toc162943885]8.9.3.13	PIN service continuity update request
Table 8.9.3.13-1: PIN service continuity update request
	Information element
	Status
	Description

	Subscription ID
	M
	Subscription identifier corresponding to the subscription.

	Security credentials
	M
	Security credentials resulting from a successful authorization for the PIN service. 

	PIN ID
	O
	PIN identifier

	Subscribed event
	O
	Identifies the event type as described in table 8.9.3.10-1 for which the subscriber is notified.

	Notification Target Address
	O
	The Notification target address (e.g., URL) where the notifications destined for the application server should be sent.

	Proposed expiration time
	O
	Proposed expiration time for the subscription



[bookmark: _Toc162943886]8.9.3.14	PIN service continuity update response
Table 8.9.3.14-1: PIN service continuity update response
	Information element
	Status
	Description

	Successful response (see NOTE)
	O
	Indicates that the subscription update request was successful.

	> Expiration time
	O
	Indicates the expiration time of the subscription. To maintain an active subscription, a subscription update is required before the expiration time.

	Failure response (see NOTE)
	O
	Indicates that the subscription update request failed.

	> Cause
	M
	Indicates the cause of subscription update request failure

	NOTE:	One IE is included in the response.





* * * End of Change * * *
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