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Abstract of the contribution: At the last SA2 meeting, contributions S2-2001687 and S2-2001678 that provide pride procedures for detection of the DDD status event and the Availability after DDN Failure event, respectively, when UPF buffering is applied were agreed. There was no conclusion on whether and how those procedures can coexist with PCC control. This discussion paper aims to analyse this aspect and suggest a possible technical solution. Related Changes are in S2-2001810 and 2001811, which are revisions of the agreed CRs.
1 Discussion
Introduction
At the last SA2 meeting, contributions S2-2001687 and S2-2001678 that provide procedures for detection of the "DDD status" event and the "Availability after DDN Failure" event, respectively, when UPF buffering is applied were agreed.
There was no conclusion on whether and how those procedures can coexist with PCC control. This discussion paper aims to analyse this aspect and suggest a possible technical solution. Related Changes are in S2-200xxxx and S2-200yyyy, which are revisions of the agreed CRs.
Outline of the Problem
For the "DDD status" notifications, the UDM subscribes at the SMF and provides a traffic descriptor describing the source of those packets to allow that only notifications for packets from that source are provided. For the "Availability after DDN Failure" event, the AMF subscribes to DDN Failure notifications at the SMF (according to S2-2001256 agreed at the last SA2 meeting) and also provides a traffic descriptor describing the source of those packets to allow that only notifications for packets from that source are provided. According to the agreed procedures in S2-2001687 and S2-2001678, the SMF then configures the UPF with a Packet Detection Rule (PDR) including those Traffic Descriptors and the action to report when corresponding packets are buffered and/or discarded.
PDRs contain traffic descriptors and priority values. The UPF tries to match each incoming packet against the traffic descriptors of configured PDRs in the order of their priorities and applies the actions of the first matching PDR on the packet.
If PCC is used, the PCF supplies PCC rules that also contain traffic descriptors and priority values to the SMF and the SMF derives corresponding PDRs to be supplied to the UPF. The PCF can at any time add new PCC rules. The PCF needs to have knowledge and possible control over all applied traffic filters and their priorities for a PDU session to select PCC rules with appropriate priorities and achieve the desired packet handling. (PCC knows the concept of predefined PCC rules in the SMF activated at the PDU session establishment, but it is assumed that the PCF has configured knowledge of such preconfigured PCC rules.).

However, the PCF will not have any knowledge of the traffic filters for DDN Failure notifications and DDD status notifications configured and the related priorities selected by the SMF.
(This issue had also been raised by CT3 in their LS S2-1904878/ C3-191407 and was not answered by SA2 as only procedures for buffering at the SMF were agreed when the reply was sent.)
Possible solutions

A. Notification subscription via PCF

If PCC is used, the subscription for "DDD status" notifications and "Availability after DDN Failure" event would follow the path AF to NEF to UDR to PCF to SMF. Between PCF and SMF, the subscription would be indicated via information in a PCC rule with suitable traffic filters.
Discussion:

+
This solution is most aligned with typical PCC procedures.
· However, if would require that the NEF has configured knowledge which signalling path to select.
· In addition, the problem with AMF changes for the "Availability after DDN Failure" event that was resolved by the contribution  S2-2001256 would reoccur. 
· It is very late in Rel-16 for such radical changes.
B. SMF notifies PCF about subscription

If PCC is used, the SMF notifies the PCF via a new Policy Control Request Trigger about the subscription to the 'Downlink data delivery status' and "DDN Failure" notifications. The PCF then installs or updates suitable PCC rules with matching packet filters and a new subscription indication" (similar to the existing Information on AF subscription to UP change events IE).

(This solution had already been proposed by Nokia at SA2#134 in contributions S2-1906945, and S2-1907004)

Discussion:

+
This solution avoids different subscription paths depending on whether PCC is used and keeps PCC optional.
· It is late in Rel-16 for those changes.
C. The highest PDR priority values are reserved for SMF usage

The SMF constructs a PDR for the 'Downlink data delivery status' and/or "DDN Failure" notifications by copying the PDR that would have previously matched the incoming traffic described by the traffic filter in the notification subscription, but provide the new traffic filter, higher priority, and notification action within. If PCC is used and, the SMF assigns a priority value from a reserved range not used by the PCF with higher priorities than any priorities supplied by the PCF.
Discussion:

+
This solution avoids different subscription paths depending on whether PCC is used and keeps PCC optional.

+
Minimal impacts for this late stage of Rel-16

+
All packets are still handled according to the instructions provided by the PCF

· PCC control is slightly more limited than in solutions A and B.
2 Proposal

Solution C is proposed for Rel-16.
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