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Abstract of the contribution: This document gives an analysis on solutions about information flow for downlink data delivery status.
1.  Introduction
The information flow for downlink data delivery status is specified to support high latency communication in clause 4.15.3.2.5 of TS 23.502. An AF may request repeated "Extended Buffering Status Change" notifications when it wants indications that downlink data has been buffered or when buffered downlink data has been delivered to the UE.

At the last SA2 meeting, different solutions have been provided, including using UDM or PCF or UDR via NEF to request "Extended Buffering Status Change" notifications.
This paper evaluates the alternative solutions which has been discussed and gives a proposed procedure for the monitoring event "Extended Buffering Status Change". In addition, we would like to give a brief clarification about the LS C3-191407(S2-1906839) from CT3 based on the proposal.
2. Discussion

Below are several alternative solutions for "Extended Buffering Status Change" notifications.
2.1 Alternative solution #1: PCF based event subscription
As shown in Figure 1 below the PCF is utilized for subscribing to the downlink data delivery status notifications and cancelling a previous subscription. 
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Figure 1 PCF based event subscription
Key aspects of this solution:

· The NEF sends Npcf_EventExposure_Subscribe Request to the PCF requesting data delivery status.

· The PCF sends Nsmf_EventExposure_Subscribe Request or Npcf_SMPolicyControl_Update request.

Pros:

· For a UE has an establishment PDU session with the AF, AF can provide UE’s address for the NEF select the serving PCF. Then the PCF can further provide the data delivery status subscription to the correct SMF.
Cons: 

· This procedure cannot be used for a UE that has no establishment PDU sessions with AF because the NEF does not know which PCF will be used for a future PDU Session with the AF.
· The procedure only can be used for one time request for an existing PDU Session because the PCF does not store a subscription for a UE when the PDU Session is released.
· In existing specification, there is no event subscription via PCF specified.
2.2 Alternative solution #2: UDR based event subscription
As shown in Figure 2 below the UDR is utilized for subscribing to the downlink data delivery status notifications and cancelling a previous subscription. 
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Figure 2 UDR based event subscription
Key aspects of this solution:

· The NEF sends details of the AF requesting data delivery status to the UDR.

· The PCF(s) that have subscribed to modifications of AF requests receive(s) a Nudr_DM_Notify notification of data change from the UDR.
Pros:

· This procedure can be used for subscribing to the data delivery status notifications for an existing PDU Sessions or future PDU Sessions.
Cons: 

· UDR needs be enhanced to store the monitoring event as part of the Application Data.

· All possible PCFs need to request that the UDR provides the AF information and stores those requests. This will cause additional signaling which is not required.
· PCF need to be enhanced to subscribe to the modification of AF requests and how the PCF determines that is needs to subscribe is not clear.

· PCF needs to be enhanced to determine which SMF the AF request should be sent. 

· In existing specification, there is no event subscription via PCF specified.
2.3 Alternative solution #3: UDM based event subscription
As shown in Figure 3below the UDM is utilized for subscribing to the downlink data delivery status notifications and cancelling a previous subscription. 
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Figure 3 UDM based event subscription
Key aspects of this solution:

· The NEF sends Nudm_EventExposure_Subscribe Request to the UDM requesting downlink data delivery status.

· The UDM sends Nsmf_EventExposure_Subscribe Request to the SMF according to the DNN and S-NSSAI associated with the AF during the PDU Session establishment and modification procedure.
Pros:

· UDM functionality is leveraged, UDM has the ability to store and subscribe to a monitoring event.
· UDM can, based on the DNN/S-NSSAI of the AF, subscribe to the monitoring event with the SMF for an existing PDU Session or during the PDU Session establishment procedure.

· Additional signaling exchanges are not required.
Cons: 

· A new monitoring event subscription needs to be supported in UDM.
3. Conclusion and proposal

Based on the Pros and Cons of the three alternative solutions, it is clear that alternative solution #3 (using UDM via NEF) provides the cleanest design, leveraging existing UDM functionality with no additional signallingtherefore having least performance impact of the three alternative solutions.

It is recommended therefore to go with alternative solution #3 (using UDM via NEF for the monitoring event).
Based on the proposal, the major clarifications to the questions in the LS are as follows: 

1. During the event subscription procedure, the AF provides event and traffic descriptors via the NEF to the UDM, and further the UDM provides event and traffic descriptors to SMF; (questions b, e, i)
2. The traffic descriptors corresponding to the event can be IP traffic filter(s) or Ethernet traffic filter(s), it is used to identify a downlink data source (questions g, h);

3. The SMF further configures the UPF to buffer packets identified by traffic descriptors and to report when packets are buffered and later discarded or transmitted. (question a, c, d )

4. Question j, "Downlink delivery status" and "Availability after DDN Failure" are separate monitoring event for high latency communication. We should not use "Downlink delivery status" instead of the "Availability after DDN Failure".
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