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Abstract of the contribution: Evaluation and 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 at UPF for mobile terminated user plane data packets
Solution 39: UE availability after DDN failure for multiple AFs

This paper compares the current documented solutions and evaluates them. And a final recommendation (conclusion) is given.
Proposal
Adding the following to TR 23.724
***** First Change *****
7.3
Key Issue 3: High latency communication


Key Issue 3 has the following solutions:

Solution 10 proposes:

· The system can either use “UE reachability notification” method or “UE availability notification after DDN failure” method to handle the MT data/signalling. 

However, it mixes the AF and other NFs (e.g. SMF and UPF) in the system in the description. When UPF/SMF use UE reachability notification or UE availability notification after DDN failure towards AMF, the solution actually means the “extended data buffering” method.

· SMF is responsible, with support info from AMF, for providing buffering info to UPF.

· RAN is responsible for MT data/signalling buffering if RRC inactive is applied. In case of change to CM-IDLE, RAN shall forward the buffered data/signalling to AMF. However, how this is done is not clearly specified in the procedure.

Solution 11 proposes:

· The system uses “extended data buffering” method and it’s the SMF doing the extended data buffering. MT data is delivered to UE when the UE becomes reachable next time.
· The solution does not cover RRC inactive state handling.

Solution 24 proposes:

· The system can use “extended data buffering”, “UE reachability notification” method or “UE availability notification after DDN failure” method to handle the MT data/signalling. 

· “Extended data buffering” method can either be in SMF or UPF.  In case of RRC inactive state, it can either be RAN based data buffering (short power saving period) or CN based data buffering (long power saving period).

· “UE reachability notification” method covers both IDLE mode and RRC inactive state where RAN is requested to report the UE reachability info during RRC resume activity

· “UE availability notification after DDN failure” method covers both IDLE mode and RRC inactive state.

· The solution covers also how AF can provide configuration parameters to AMF through NEF/UDM (part of key issue 10).

· The solution also covers the MT control plane signalling handling in IDLE mode and RRC inactive state after signalling delivery failure due to power saving mode. It’s very similar to the “UE availability notification after DDN failure” with the triggering point of notification based on the failure of a MT signalling delivery.

Solution 25 proposes (complement solution to solution 11 above):

· The system uses “extended data buffering” method and it’s the UPF doing the extended data buffering if the UPF supports it. MT data is delivered to UE when the UE becomes reachable next time.
· The solution does not cover RRC inactive state handling.

Solution 39 proposes:

· In case of multiple AFs subscribed for “UE availability notification after DDN failure”, only the AFs that has sent data get the notification. This is achieved by using traffic description info/NEF reference ID among NEF/UDM/AMF/SMF

However, RRC inactive state handling is not covered

Based on the summary of the solutions above, it can be seen that:

1) “Extended data buffering” method is supported by solution 11/25, 24 and probably solution 10 in case of SMF/UPF as NF. They are very similar in case of CM-IDLE mode. RRC inactive is only covered by solution 24.

2) “UE reachability notification” method is supported by solution 10 in case of AF as NF, and solution 24. Solution 10 has very brief description at high level with detailed procedure. Solution 24 adopts the EPS logic with enhancement of the RRC inactive handling.

3) “UE availability notification after DDN failure” method is supported solution 24 and conceptually solution 39, though solution 39 mainly focus on a scenario that created by the “UE availability notification after DDN failure” method.

4) Solution 24 also provides MT control plane signalling failure handling, which is very similar to “UE availability notification after DDN failure” with the triggering point of notification based on the failure of a MT signalling delivery, instead of the DDN data delivery failure.

***** Next Change *****
8.3
Key Issue 3: High latency communication

Editor's note:
This clause will capture conclusions for key issue 3.

Based on the evaluation in clause 7.3, it’s concluded to support the following 3 different methods to handle MT communication in case of high latency scenarios:
· Extended data buffering, including RAN buffering for rather short latencies and CN buffering for longer latencies.
· The principles in solution 11, 24, 25 for CM-IDLE mode are very similar and can be used for normative work taking details from different solutions.
· The principles in solution 24 for RRC inactive state is recommend for normative work  

· UE reachability notification

· The principles in solution 24 is recommended for normative work.

· UE availability notification after DDN failure.
· The principles in solution 24 is recommended for normative work.
The 5GS shall also support parameter configuration mechanism for AF provide information related to high latency communication, via NEF/UDM. However, this shall be documented together with solution 15 which is part of the key issue 10. It’s recommended to merge this part of the solution 24 into solution 15 and documented under key issue 10.
The 5GS shall also support the MT control plane signalling handling in case of high latency communication applies as the principles documented in solution 24. 
In case of multiple AFs subscribe for UE availability notification after DDN failure, only the AF has sent data will be notified after UE availability as the principle indicated in solution 39. 

***** End of Changes *****
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