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Abstract of the contribution: Evaluation and recommended conclusion of the solutions related to Key Issue 3 High Latency Communication.
Discussion

For Key Issue 3, high latency communication, following solutions are documented in TR 23.724
-
Solution 10: Solution for supporting High Latency Communication
-
Solution 11: Extended buffering in SMF
-
Solution 24: High latency communication with extended buffering and event notifications
-
Solution 25: HLCom Extended buffering and event notification supports for CM-IDLE
-
Solution 39: UE availability after DDN failure for multiple AFs

This paper evaluates the Extended buffering part and updates the Notification part. A conclusion for KI3 is recommended.

Proposal
Adding the following to TR 23.724
***** First Change *****
7.3
Key Issue 3: High latency communication

For key issue 3 - High latency communication, the following two categories of solutions are proposed:

-
Extended buffering of downlink data in the network (solution 10, solution 11, solution 24 and solution 25)

-
Notification towards the AF(s) (solution 10, Solution 24, Solution 25 and solution 39)
For Extended buffering of Downlink data in the network:
Solution 10 proposes extended data buffering in UPF but use the term/concept of "UE availability after DDN failure" for communication between UPF/SMF/AMF.
Solution 11 proposes extended data buffering in SMF. MT data is delivered to the UE next time the UE becomes reachable.
Solution 24 proposes extended data buffering either in SMF or UPF. In case of RRC inactive state, either RAN based buffering or CN based extended buffering is used.
Solution 25 proposes extended data buffering in UPF if the UPF supports it. MT data is delivered to the UE next time the UE becomes reachable.
Based on the evaluation above, all solutions support core network buffering in CM-IDLE mode and the principles/procedure flows are very similar. Solution 24 also covers CM-IDLE with suspend.
For solutions for notification towards the AF(s):

Solution 10 proposes two notification procedures for Mobile Terminated Communication, UE reachability notification and UE availability notification procedure after DDN failure and has the same principles of solution 24.
Solution 24 proposes the notification procedure from the AMF triggered by UE Reachability event or Availability after DDN failure event. The notification procedure for the UE in CM-CONNECTED with RRC_INACTIVE state is also proposed . The triggers to generate the events within the network depend upon solutions to other key issues and are not in scope for notification procedures aspect of this key issue. The proposed notification procedure is based on the same principles as the notification procedure for HLCOM in EPC. In addition, this solution proposes a procedure to notify internal 5GCN NFs of UE availability after MT CP signalling.

Solution 25 proposes two notification procedures towards the AF: one from the AMF for notification of UE reachability and Availability after DDN failure (with reference to solution 24), and a second one from the SMF for data delivery status report (which is a new feature not present in EPC or in architecture assumptions of this study) to enhance the “extended data buffering” method. MT control plane signaling handling in this solution is also referred to solution 24.
Solution 39 proposes the Availability after DDN failure notification procedure in case of multiple Application Functions (AFs). The AF provides the Traffic Descriptor information during the Event Configuration procedure, and the Traffic Descriptor information can be used by the network to determine the corresponding AF.

The solutions above address the architectural requirements of key issue 3 to "Provide the AF (i.e. SCS/AS) with UE status information (e.g. reachability notification or the time when the UE is expected to be reachable)". The triggers to generate the events were not considered since they depend upon solutions to other key issues.
Based on the evaluation above, it can be seen that all solutions support UE reachability notification and Availability after DDN failure notification from AMF in CM-IDLE mode. Solution 24 also covers handling of these notifications in RRC inactive state and CM-IDLE with suspend. Solution 25 also covers delivery of an SMF based buffering status report for the extend buffering approach. Solution 39 addresses specific multiple Application Functions (AFs).
***** Next Change *****
8.3
Key Issue 3: High latency communication


Key Issue 3 – High latency communication has three main parts:

-
Extended buffering of downlink data in the network:

a)
CM-IDLE: It is recommended that extended buffering in SMF and UPF based on solution 24, solution 11 and solution 25 are taken as a basis for normative work;
b)
CM-IDLE with Suspend: It is recommended that extended buffering in SMF and UPF based on solution 24 is a basis for normative work (if CM-IDLE with Suspend i.e. solution 19 is part of TR conclusion);

-
Notification towards the AF(s):
a)
UE Reachability: It is recommended that Solution 24 and Solution 39 are taken as basis for normative work.
b)
UE availability notification after DDN failure: It is recommended that Solution 24 and Solution 39 are taken as basis for normative work.
-
MT control plane signalling: 
a)
It is recommended that Solution 24 is taken as basis for normative work.
***** End of Changes *****
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