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	Reason for change:
	When both the CP function and UP function support the EPFAR feature, the message interaction procedure need to be clarified in details especially for the PFCP Association Update Response message.

#1:
CP function or UP function may initial to send a PFCP Association Update Request with a "PFCP Association Release Preparation Start" flag to inform the peer UP (or CP) function that the PFCP Association is going to be released. But whether and when the PFCP Association Update Response should be replied to the peer UP(or CP) function have not been clearly defined.

The PFCP Association Update Response with a successful cause value send from UP (or CP) function will make CP and UP function have the same understanding that the “PFCP Association Release Preparation Start” flag have been properly handled (acknowledaged and will take action later) and the UP function will start to handle the session report and release all the sessions affected before association release. So, it should be clarified clearly.

1) In case CP initialled the PFCP session Release.

Clauses 6.2.7.2.2 clarified “When both the CP function and UP function support the EPFAR feature, and the CP function has set the "PFCP Association Release Preparation" set to "1"  in the PFCP Association Update Request message, the UP function shall send PFCP Session Report Request messages to report non-zero usage reports (at least one message per PFCP Session) for the PFCP Sessions affected by the release of the PFCP association”.

There are two alternative ways to send this PFCP Association Update Response from UP function to CP function. 

a) Once the UP received the PFCP Association Update Request message and Before sending the PFCP session Report Request messages to report non-zero usage reports for the affected PFCP sessions. 
b) After the UP function has sent all the non-zero usage reports for the PFCP sessions affected by the release of the PFCP Association.

Alternative a) should be used since the response message is to indicate the “PFCP Association Release Preparation Start” have been properly handled(acknowledaged and will take action later). 

Alternative b) is not suitable.

2) In case UP initialled the PFCP session Release.

Clauses 6.2.7.3.1 clarified “After reception of the PFCP Association Update Response, the UP function shall consider that the PFCP association is still setup until receiving a PFCP Association Release Request.” It should clarified the CP will send PFCP Assocation Update Response with successful cause value.

#2:
When the UP function send a PFCP Association Update Request with the flag URSS (non-zero Usage Reports for the affected PFCP Sessions Sent) set to "1" to indicate to the CP function that all non-zero usage reports for the affected PFCP sessions have been sent to the CP function. The CP should also send the PFCP Association Update Response with a successful cause before start the PFCP Association Release procedure.


	
	

	Summary of change:
	Clauses 5.18 and Clauses 6.2.7. Clarified the CP (or UP) function should send PFCP Association Update Resonse after receiving the PFCP Association Update Request with a "PFCP Association Release Preparation Start" flag from UP (or CP) function.
CP function should send PFCP Association Update Resonse after receiving the PFCP Association Update Request with the flag URSS (non-zero Usage Reports for the affected PFCP Sessions Sent) set to "1" from UP function.


	
	

	Consequences if not approved:
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The message interaction procedure is not clear which may lead problem when CP function and UP function is decouped with different vendors.
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	This CR's revision history:
	Rev1:
1. Add TEI16 to Work item code in cover page.
2. Update “should” to “shall” in chapter 5.18.1.
3. Remove some unnecessary changes in chapter 6.2.7.2 and 6.2.7.3.
Rev2:
1. Update the description in chapter 5.18.1.





[bookmark: _Toc19702431][bookmark: _Toc27751587]* * * First Change * * * *
[bookmark: _Toc19717136][bookmark: OLE_LINK86][bookmark: _Toc27490603][bookmark: _Toc27556896][bookmark: _Toc27723813][bookmark: _Toc36030879][bookmark: _Toc36042799][bookmark: _Toc36814123][bookmark: _Toc19717027][bookmark: _Toc27490484][bookmark: _Toc27556777][bookmark: _Toc27723694][bookmark: _Toc36030758][bookmark: _Toc36042678][bookmark: _Toc36814002][bookmark: _Toc19717158][bookmark: _Toc27490642][bookmark: _Toc27556935][bookmark: _Toc27723852][bookmark: _Toc36030924][bookmark: _Toc36042844][bookmark: _Toc36814169]5.18.1	General
To ensure no loss of usage reports and signalling efficiency, during a PFCP Association Release procedure, which is either initiated by CP function, or upon request from the UP function,  the CP function and UP function may support the Enhanced PFCP Association Release feature (EPFAR) as described below.
[bookmark: OLE_LINK87]When both the CP function and the UP function support the EPFAR feature, and when the CP (or UP) function determines that the PFCP association is to be released, the CP (or UP) function shall send a PFCP Association Update Request message with a "PFCP Association Release Preparation Start" flag to inform the peer UP (or CP) function that the PFCP Association is going to be released and the final non-zero usage reports are to be collected for these PFCP sessions which will be affected by PFCP association release.
The CP function should stop establishing new PFCP sessions in the UP function after receiving or sending a PFCP Association Release Preparation Start indication. The CP(or UP) function shall send a PFCP Association Update Response with a successful cause value to the peer.
Then the UP function shall initiate the PFCP Session Release procedure as specified in clause 5.18.2 by sending one or more PFCP Session Report Request messages for the PFCP sessions affected by the release of the PFCP association and that have non-zero usage reports to be reported. In the PFCP Session Report Request message, the UP function shall:
-	set the Usage Report Trigger to TEBUR (Termination By UP function Report) for the usage reports being reported; and
-	set the PSDBU (PFCP Session Deleted By the UP function) flag to "1" to indicate to the CP function that the PFCP Session is being deleted in the UP function and the usage reports included in the message are the final usage reports for the given PFCP Session, if this is the last PFCP Session Report Request message sent for the PFCP session.
When the UP function has sent all the non-zero usage reports for the PFCP sessions affected by the release of the PFCP Association, the UP function shall send a PFCP Association Update Request with the flag URSS (non-zero Usage Reports for the affected PFCP Sessions Sent) set to "1" to indicate to the CP function that all non-zero usage reports for the affected PFCP sessions have been sent to the CP function and the corresponding PFCP sessions in the UP function have been locally deleted. The CP function shall then send a PFCP Association Update Response with a successful cause to the peer to indicate the PFCP Association Update Request is handled successfully.
The CP function shall then send a PFCP Association Release Request to release the PFCP Association as specified in clause 6.2.8.
********* Next change *********
[bookmark: _Toc19717204][bookmark: _Toc27490687][bookmark: _Toc27556980][bookmark: _Toc27723897][bookmark: _Toc36030970][bookmark: _Toc36042890][bookmark: _Toc36814215]6.2.7.2	PFCP Association Update Procedure Initiated by the CP Function
[bookmark: _Toc19717205][bookmark: _Toc27490688][bookmark: _Toc27556981][bookmark: _Toc27723898][bookmark: _Toc36030971][bookmark: _Toc36042891][bookmark: _Toc36814216]6.2.7.2.1	CP Function Behaviour
The CP function initiates the PFCP Association Update procedure to report changes to the PFCP association to the UP function, e.g. to update the supported features.
When both the CP function and UP function support the EPFAR feature, the CP function may send a PFCP Association Update Request with the "PFCP Association Release Preparation Start" flag set to "1" when the CP function decides to release the PFCP association and request the UP function to report all non-zero usage reports for the PFCP session affected by the release of the PFCP association, as specified in clause 5.18.
[bookmark: _Toc19717206][bookmark: _Toc27490689][bookmark: _Toc27556982][bookmark: _Toc27723899][bookmark: _Toc36030972][bookmark: _Toc36042892][bookmark: _Toc36814217]6.2.7.2.2	UP Function Behaviour
When receiving a PFCP Association Update Request, the UP function:
-	shall update the list of optional features of the CP function, when received;
-	shall send a PFCP Association Update Response with an appropriate error cause if the Node ID is not known by the UP Function;
-	shall return a PFCP Association Update Response with a successful cause value, if the PFCP Association Update Request is handled successfully.
When both the CP function and UP function support the EPFAR feature, and the CP function has set the "PFCP Association Release Preparation" set to "1"  in the PFCP Association Update Request message, the UP function shall send the PFCP Association Update Response to CP function with successful cause value and then send PFCP Session Report Request messages to report non-zero usage reports (at least one message per PFCP Session) for the PFCP Sessions affected by the release of the PFCP association, as specified in clause 5.18.
********* Next change *********

[bookmark: _Toc19717207][bookmark: _Toc27490690][bookmark: _Toc27556983][bookmark: _Toc27723900][bookmark: _Toc36030973][bookmark: _Toc36042893][bookmark: _Toc36814218]6.2.7.3	PFCP Association Update Procedure Initiated by UP Function
[bookmark: _Toc19717208][bookmark: _Toc27490691][bookmark: _Toc27556984][bookmark: _Toc27723901][bookmark: _Toc36030974][bookmark: _Toc36042894][bookmark: _Toc36814219]6.2.7.3.1	UP Function Behaviour
The UP function initiates the PFCP Association Update procedure to report changes to the PFCP association to the CP function, e.g. change of optional features, change of the available user plane resources, an indication to request to release the PFCP association, change of the UE IP Address Pool Identifies configured in the UP function.
[bookmark: OLE_LINK4]The UP function may send a PFCP Association Update Request to request the CP function to perform the release of the PFCP association, optionally providing a Graceful Release Period.
When the Enhanced PFCP Association Release feature (EPFAR) (see clause 5.18) is supported by both the CP function and UP function, the UP function:
-	may send a PFCP Association Update Request with the flag "PFCP Association Release Preparation" set to "1" when the UP function decides to release the PFCP association and thus inform the CP function that all non-zero usage reports for those PFCP session affected by the release of the PFCP association will be reported;
-	shall then send a PFCP Association Update Request, with the URSS flag set to "1" once all non-zero usage reports for all the PFCP Sessions affected by the release of PFCP Association have been sent to the CP function.
[bookmark: _Toc19717209][bookmark: _Toc27490692][bookmark: _Toc27556985][bookmark: _Toc27723902]After reception of the PFCP Association Update Response, the UP function shall consider that the PFCP association is still setup until receiving a PFCP Association Release Request. When the UP function requests to release the PFCP Association and sends a PFCP Association Update Request message with a Graceful Release Period or with the URSS flag set, if no PFCP Association Release Request is received before the Graceful Release Period or a configurable timer (when the URSS flag is set) expires, the UP function may locally release the association, behaving as if the PFCP Association Release Request had been received.
[bookmark: _Toc36030975][bookmark: _Toc36042895][bookmark: _Toc36814220]6.2.7.3.2	CP Function Behaviour
When receiving a PFCP Association Update Request, the CP function:
-	shall update the list of optional features of the UP function, when received;
-	shall send a PFCP Association Update Response with an appropriate error cause if the Node ID is not known by the CP Function;
-	shall return a PFCP Association Update Response with a successful cause value if the PFCP Association Update Request is handled successfully.
[bookmark: _Hlk536540859]If the UP function has requested to release the PFCP association in the PFCP Association Update Request, the CP function should initiate a PFCP Association Release Request to release the PFCP association, as soon as possible if no Graceful Release Period was included in the request or before the expiry of the Graceful Release Period. The CP function should stop creating new PFCP sessions in the UP function during the Graceful Release Period. When the final usage report(s) for a PFCP Session (upon being deleted) is required, e.g. based on operator policies, the CP function should initiate a PFCP Session Deletion Procedure to collect the usage reports per PFCP Session affected by the release of PFCP Association before the Graceful Release Period is expired.
When both the CP function and UP function support the EPFAR feature, and if the UP function has set the URSS flag to "1" in the PFCP Association Update Request message, the CP function shall send the PFCP Association Update Response with successful cause value to indicate the PFCP Association Update Request is handled successfully and then immediately initiate the PFCP Association Release Procedure, as specified in clause 5.18.
If the UP function has included UE IP address Pool Identity IE in the PFCP Association Update Request message, the CP function shall use it to overwrite the UE IP address Pool Identity previously received from the UP function.
* * * End of Changes * * * *
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