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	Reason for change:
	For the DDD status event subscription, the following EN in 4.15.3.2.5 need to be resolved:
A procedure to subscribe to data delivery status notifications if buffering in the UPF is used is ffs.

[bookmark: OLE_LINK84]When the UP connection of the PDU Session is deactivated and the SMF decides to activate buffering in UPF for the session, the SMF shall inform the UPF to start buffering packets for this PDU Session. When the UPF receives downlink data, it triggers the network triggerred service request procedure 4.2.3.3. In the procedure, when the SMF is informed the UE is unreacheable by the AMF, the SMF determines Extended Buffering does not apply or apply accordingly.
To support the DDD event notification in case of buffering in UPF applies, the following scenarios are needed to be considerred:
1. When the SMF receives the subscription from UDM, for a UE’s specific PDU session, the SMF has be informed the UE is unreachable and extended buffer is activated. 
2. When the SMF receives the subscription from UDM, for a UE’s specific PDU session, the SMF has not be information the UE is unreachable. When DN is received by the SMF and the SMF is informed by the AMF, the SMF determines t to activate the extended buffer in the UPF.
For the above two cases, when the SMF receives the DDD status event subscription, the SMF can further request the UPF forward the new traffic information of buffered data from now on, and when the UPF determines to discard the buffered information, it will aslo forward the traffic information of the discard data. Based on the notification, the SMF can know the DDD status.

	
	

	Summary of change:
	[bookmark: OLE_LINK15]Specify how to subcribe to data delivery status notifications if buffering in the  UPF is used.
Some mirror correction to the Information flow for downlink data delivery status with SMF buffering.


	
	

	Consequences if not approved:
	If extended buffer in SMF is not supported, Data delivery status notifications can not be implemented.
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	This CR's revision history:
	Rev5: Procedures for the case where PCC control is used as proposed as solution B in S2-2001809 are added.
Further. Step 0 is corrected as buffering in the UPF is only configured when the UE is not reachable and an conditional step 1 is inserted to show that the UPF can already be configured to buffer packet before the SMF obtains the event subscription.
The description of steps 0 1 and 2 4 in the figure is also updated.
[bookmark: _GoBack]Step 2 4 is split into two parts; Configuration and discarding packets, as the discarding happens later and will not always occur.
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc20204201][bookmark: _Toc27894891]4.15.3.2.5	Information flow for downlink data delivery status with SMF buffering
The procedure is used if the SMF requests the UPF to forward downlink data packets that are subject of extended buffering in the SMF. The procedure describes a mechanism for the Application Function to subscribe downlink to data delivery status notifications. The downlink data delivery status notifications relates to high latency communication, see also clauses 4.24.2 and 4.2.3.3.
Cancelling the subscription is done by sending Nnef_EventExposure_Unsubscribe request identifying the subscription to cancel with Subscription Correlation ID in the same order as indicated in figure 4.15.3.2.5-1 for the corresponding subscribe requests. Step 0 and the notification steps 7 to 9 are not applicable in cancellation case.
Editor´s note:	A procedure to subscribe to data delivery status notifications if buffering in the UPF is used is FFS.


Figure 4.15.3.2.5-1: Information flow for downlink data delivery status with SMF buffering
[bookmark: OLE_LINK133]0.	The SMF (in the non-roaming case the H-SMF,. in the roaming case the V-SMF, in case of PDU session with I-SMF the I-SMF) configures the relevant UPF to forward downlink data packets towards the SMF as described in clause 5.8.3 in 23.501 [2]. The SMF decides to apply this behavior based on the "expected UE behaviour". Alternatively, step 0 is triggered by step 3,
1.	The AF sends Nnef_EventExposure_Subscribe Request to NEF requesting notification for event "Downlink data delivery status" with traffic descriptor (e.g. the source of the downlink IP or Ethernet traffic) for a UE or group of UEs. If the reporting event subscription is authorized by the NEF, the NEF records the association of the event trigger and the requester identity. The Downlink data delivery status events include:
-	First downlink Packet(s) in extended buffering event:
-	This event is triggered when the first new downlink data packet is buffered with extended buffering matching the traffic descriptor.
-	in notifications about this Downlink data delivery status, the SMF provides the Extended Buffering time as determined in clause 4.2.3.3.
-	First downlink Packet discarded:
-	This event occurs when the first packet matching the traffic descriptor is discarded because the Extended Buffering time, as determined by the SMF, expires or the amount of downlink data to be buffered is exceeded.
-	First Downlink Packet transmitted:
-	This event occurs when the first packet matching the traffic descriptor is transmitted after previous buffering or discarding of corresponding packet(s) because the UE of the PDU Session becomes ACTIVE, and buffered data can be delivered to UE according to clause 4.2.3.3.
2.	The NEF sends the Nudm_EventExposure_Subscribe Request to UDM. Identifier of the UE or group of UEs, the traffic descriptor, monitoring event received from AF in step 1, and notification endpoint of the NEF are included in the message. If the reporting event subscription is authorized by the UDM, the UDM records the association of the event trigger and the requester identity. Otherwise, the UDM continues in step 5 indicating failure.
3.	The UDM sends the Nsmf_EventExposure_Subscribe Request message to each SMF where at least one UE identified in step 2 has a PDU session established; iIf the UDM is able to derive the applicable DNN and S-NSSAI from the traffic descriptor via configured information, the UDM may send Nsmf_EventExposure_Subscribe Request messages only to SMFs with PDU sessions with that DNN and S-NSSAI for such UEs and includes the Identifier of the UE or Internal-Group-Id, traffic descriptor, monitoring event and the notification endpoint of NEF received in step 2 are included in the message. If the UDM becomes aware that such a UE has a PDU session established with the DNN and S-NSSAI corresponding to the traffic descriptor at a later time than when receiving step 2, the UDM then executes step 3.
	In the case of home-routed PDU session or PDU session with I-SMF, the UDM sends the Nsmf_EventExposure_Subscribe Request message to each H-SMF or SMF, and the H-SMF or SMF further sends Nsmf_EventExposure_Subscribe Request message to each related V-SMF or I-SMF. Steps 7-8 are performed by V-SMF or I-SMF.
4.	The SMF sends the Nsmf_EventExposure_Subscribe Response message to the UDM.
5.	The UDM send sends the Nsmf_EventExposure_Subscribe response message to the NEF.
6.	The NEF sends the Nsmf_EventExposure_Subscribe response to the AF.
7.	The SMF detects a change in Downlink Data Delivery Status event as described in clause 4.2.3. The SMF becomes aware that Downlink Packet(s) require extended buffering via a Namf_Communication_N1N2MessageTransfer service operation with the AMF. If the SMF decides to discard packets, the "Downlink Packet(s) discarded event" is detected. The SMF detects that previously buffered packets can be transmitted by the fact that the related PDU session becomes ACTIVE.
8.	The SMF sends the Nsmf_EventExposure_Notify with Downlink Delivery Status event message to NEF.
9.	The NEF sends Nnef_EventExposure_Notify with Downlink Delivery Status event message to AF.
* * * * Second change * * * *
4.15.3.2.x	Information flow for downlink data delivery status with UPF buffering
The procedure is used if the SMF requests the UPF to buffer packets. The procedure describes a mechanism for the Application Function to subscribe to notifications about downlink data delivery notification. The data delivery status notifications relates to high latency communication, see also subclauses 4.24.2 and 4.2.3.3.
Cancelling is done by sending Nnef_EventExposure_Unsubscribe request identifying the subscription to cancel with Subscription Correlation ID.


Figure 4.15.3.2.x-1: Information flow for downlink data delivery status with UPF buffering
1.	At PDU CAN session establishment the SMF (in the non-roaming case the SMF, in the roaming case the V-SMF, in case of PDU session with I-SMF the I-SMF) configures the relevant UPF to forward packets to the RAN. The SMF also determines that extended buffering applies for this PDU session or some flows within the PDU session.
2.	[Conditional] If the SMF is informed that the UE is unreachable via a Namf_Communication_N1N2MessageTransfer service operation as described in clause 4.2.3, the SMF updates the PDR(s) for flows requiring extended buffering supplied in step 1 to requests the UPF to buffer downlink packets.
3.	AF interacts with NEF to subscribe DDD status as described in clause 4.15.3.2.5.
[bookmark: _Hlk30114067][bookmark: _Hlk31990515][bookmark: _Hlk31990347]4.	If step 2 was executed and the UPF is still configured to apply extended buffering, step 4 is executed immediately after step 3. Otherwise, step 4 is executed when the SMF is informed that the UE is unreachable via a Namf_Communication_N1N2MessageTransfer service operation as described in clause 4.2.3, and the SMF then also updates the PDR(s) for flows requiring extended buffering supplied in step 1 to requests the UPF to buffer downlink packets.. If the DDDs status event with traffic descriptor has been received in the SMF in step 1, if extended DL Data buffering in the UPF applies,, the SMF provides the Traffic Descriptor in a PDR and requests the UPF to report when there are corresponding buffered downlink packets or discarded packets in the UPF as defined in Clause 4.2.3. If PCC is not used and there is no installed PDR with the exact same traffic descriptor, the SMF copies the installed PDR that would have previously matched the incoming traffic described by the traffic descriptor in the notification subscription, but provides that traffic descriptor, a higher priority, and a buffer notification action within. If PCC is used. the SMF checks if the Policy Control Trigger Request are set to report the reception of a subscription to DDD status and then SMF requests PCC Rules to the PCF before contacting the UPF
5.	The UPF reports when there is buffered or discarded traffic matching the received PDR to the SMF and the SMF sends the corresponding event report, by means of Nsmf_EventExposure_Notify message. The SMF detects that previously buffered packets can be transmitted by the fact that the related PDU session becomes ACTIVE.
[bookmark: OLE_LINK23]6.	The SMF sends the Nsmf_EventExposure_Notify with Downlink Delivery Status event message to NEF.
7.	The NEF sends Nnef_EventExposure_Notify with Downlink Delivery Status event message to AF.

* * * * End of changes * * * *
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