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	Reason for change:
	SA2 has received LS S2-1904878 from CT3. This LS asks with respect to the "Information flow for downlink data delivery status" in subclause 4.15.3.2.5 of TS 23.502 how the SMF detects the downlink delivery status. A related discussion paper is provided in S2-1906945.
There are several related issues with the present information flow:
1. Packet filters related with downlink data delivery status imply UPF interactions (N4 impacts) to configure the UPF to buffer packets or forward them to the SMF and to provide notifications about the downlink data delivery status when the first packet was transmitted or is being buffered and subsequently discarded. Related procedural updates are provided in TS 23.501, see S2-1906946.
2. Traffic filters in the UPF have priorities that need to be coordinated with other installed traffic filters. This is controlled by the PCF via PCC rules. The subscription for downlink data delivery status thus also needs to be integrated in PCC rules. The subscription to the Nsmf_EventExposure notification is thus indirect via the Npcf_SMPolicyControl service.
3. Subscription is via the PCF, but PCC should be optional to use.
4. For HR roaming, the SMF that is aware of data being buffered is the V-SMF and the notifications corresponding to data being buffered originate from a V-UPF in the VPLMN. 

	
	

	Summary of change:
	1. Interactions of the SMF with the UPF for subscribing to downlink data delivery status are added to subclause 4.15.3.2.5.
2. Subscription is via UDM. However, if PCC is used, the PCF is notified about the subscription. Then, the subscription to the Nsmf_EventExposure notification is indirect via PCC rule information of the Npcf_SMPolicyControl service and comes from the PCF rather than the UDM.
3. For the home routed roaming case, the V-SMFF and an attached UPF detect downlink data delivery status events and the V-SMF sends related notifications.
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[bookmark: _Toc4578074][bookmark: _Toc4423038]1st Change
4.15.3.2.5	Information flow for downlink data delivery status
The procedure is used by the Application Function to subscribe to data delivery status notifications and to explicitly cancel a previous subscription. Cancelling is done by sending Namf_EventExposure_UnSubscribe request identifying Subscription Correlation ID. The notification steps 3 and 4 are not applicable in cancellation case.



Figure 4.15.3.2.5-1: Information flow for downlink data delivery status
0.	The SMF (in the no-roaming case the H-SMF. in the roaming case the V-SMF) configures the relevant UPF configures the UPF to forward packets that are subject to extended buffering to the SMF.
1.	AF sends Nnef_EventExposure_Subscribe Request to NEF requesting data delivery status for a UE or group of UEs. The IP Traffic Filter filter information is included in the message to identify the source of the downlink IP PDU traffic or the Ethernet packet filter traffic. The Downlink delivery status events include:
-	Downlink Packet(s) in extended buffering event, including Extended Buffering time.
-	This event is triggered every time a new downlink data packet is buffered with extended buffering matching the IP traffic filter information.
-	in notifications about this Downlink delivery status, the SMF provides the Extended Buffering time as determined in clause 4.2.3.3.
-	Downlink Packet(s) discarded.
-	This event occurs when Extended Buffering time, as determined in clause 4.2.3.3by the SMF, expires or the amount of downlink data to be buffered is exceeded.
-	Downlink Packet(s) transmitted.
-	This event occurs when the UE of the PDU Session becomes ACTIVEbecomes CM-CONNECTED, and buffered data can be delivered to UE as per clause 4.2.3.3.
2.	NEF sends the NpcfNudm_EventExposure_Subscribe Request to PCFUDM. Identifier of the UE or group of UEs, IP traffic Filter filter information, monitoring event received from AF at step 1, and NEF notification endpoint are included in the message.
[bookmark: _Hlk8053845]3.	PCF UDM sends the Nsmf_EventExposure_Subscribe Request message to the SMF which serves the PDU Session relevant to the IP Filter information and includes identifier of the UE or group of UEs, traffic filter information, monitoring event and the the notification endpoint of NEF received in step 2.
[bookmark: _Hlk8050917]4.	SMF sends the Nsmf_EventExposure_Subscribe Response message to PCFUDM.
5.	PCF UDM send sends the Npcf_EventExposure_Subscribe response message to NEF.
6.	NEF sends the Nsmf_EventExposure_Subscribe response to AF.
7.	[Conditional] If PCC is used for the UE, the SMF sends Npcf_SMPolicyControl_UpdateNotify  message to the PCF indication that the SMF has received a subscription for the downlink delivery status and includes, traffic filter information, monitoring event and the notification endpoint received in step 3. If the step step 3 subscription was for a group of UEs, step 7 is executed separately for each UE within the group where PCC control is used.
8.	[Conditional] PCF sends the PCC rule information including the received traffic filter and a request for notifications about Downlink delivery status via the Npcf_SMPolicyControl_UpdateNotify reply  message to the SMF(s) and includes the notification endpoint of NEF (implicit subscription to Notifications of the Nsmf_EventExposure service), and an indicator to apply extended buffering.
8a	[Conditional] (not depicted) In the case of home-routed roaming, the H-SMF creates a QoS Flow corresponding to the PCC rule information received from the PCF and exchanges related signalling with the V-SMF.
[bookmark: _Hlk11639869]9.	[Conditional] The SMF (in the no-roaming case the H-SMF. in the roaming case the V-SMF) configures the relevant UPF to forward packets to the SMF according to updated information in step 8.
[bookmark: _Hlk11639996][bookmark: _GoBack]710.	The SMF or UPF detects a change in Downlink Delivery Status event as described in clause 4.2.3. The SMF becomes aware that Downlink Packet(s) require extended buffering when trying to send packets to the AMF via a Namf_Communication_N1N2MessageTransfer service operation and obtaining a corresponding respone. If buffering is in the UPF, the SMF configures the UPF to buffer corresponding downlink packets and provide a notification when the UPF subsequently discards such packets (as per clause 5.8.3.2 in TS 23.501 [2]). If the UPF reports discrarded packets or 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.
811.	The SMF sends the Nsmf_EventExposure_Notify with Downlink Delivery Status event message to NEF.
912.	The NEF sends Nnef_EventExposure_Notify with Downlink Delivery Status event message to AF.
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