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Abstract of the contribution: This paper proposes to update solution 11 to enable extended buffering in the SMF as an option as well as buffering in the UPF.  
Proposal
It is proposed to include the following solution evaluation and conclusion in TR 23.724.
**** Beginnig of changes ****

6.11
Solution 11: Extended buffering in SMF and NEF
6.11.1
Introduction
This solution addresses Key Issue 3 (High latency communication).

High latency communication is handled by extended buffering of downlink data in the SMF. The AMF indicates to the SMF when the UE is expected to wake up from its power saving state. Based on such indication, the SMF triggers extended buffering. Buffering may be performed by the SMF or the UPF as currently defined by TS 23.501[x]. This solution focuses on when extended buffering is performed in the SMF. 
6.11.2
Functional Description

The handling is specified in the Network Triggered Service Request procedure. When the downlink data is received, the UPF sends the data notification to the SMF, and the SMF indicates the AMF to page the UE.

The AMF then detects that the UE is in a power saving state (e.g. MICO) and cannot be reached by paging at the moment. The AMF optionally indicates to the SMF together with the expected time radio bearers can be established to the UE and a DL Buffering Suggested Packet Count.

6.11.3
Support of interworking
Interworking with EPC is achieved by a combined PGW-C + SMF. If an SMF has data buffered for a UE when the UE moves to EPC and becomes reachable then buffered data will get delivered in EPC via the P-GW-U. If an S-GW has data buffered for a UE when the UE moves to 5GC and becomes reachable then the buffered data will be sent to the PGW-U+UPF by the S-GW and will be delivered in 5GC via the UPF.
Editor's Note: The details of how buffered data is forwarded in the interworking case are FFS.
6.11.4
Procedures

6.11.4.1
Data Transfer via N6 interface

The procedure of extended buffering for Data Transfer via N6 interface is depicted as following.
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Figure 6.10.4.1-1: Extended buffering for Data Transfer via N6 interface

0.
The UE is assumed to be temporarily unavailable (i.e., in some power saving state).

1.
When the first downlink data packet is received, the UPF sends a Data Notification message to the SMF. The SMF replies with a Data Notification Ack message to the UPF. The UPF forwards the downlink data packets towards the SMF.

2.
The SMF determines that Extended Buffering is possible. 

3.
The SMF contacts the AMF and invokes the Namf_Communication_N1N2MessageTransfer to the AMF. Based on PCC rules, the SMF indicates to the AMF whether extended buffering is possible or not.
4.
The AMF detects that the UE is in a power saving state (e.g. eDRX or MICO) and cannot be reached by paging at the moment.
5.
Based on the status of the UE of step 4, the AMF sends a Namf_Communication_N1N2MessageTransfer response to the SMF, indicating that the DL buffering is requested due to the UE in power saving state and temporarily unreachable, the maximum wait time.
6.
The SMF stores the DL Data for the maximum wait time and does not send any additional Data Notification if subsequent downlink data packets are received.
NOTE:
The DL Buffering Suggested Packet Count is derived from the subscription information which is provided by the SCS/AS via T8 API.
Editor's Note: Whether the AMF or SMF determines the DL Buffering Suggested Packet Count is FFS.
7a or 7b.
The UE triggered Service Request procedure or Periodic Registration procedure may occur.
8.
When receiving UE reachable indication in step 7, the SMF sends the buffered downlink data to the UE.
6.11.4.2
Data Transfer via API

 For MT Data that is sent via the NEF, the buffering should happen in the NEF. The same principle of subclause 6.11.4.1 applies to DL data buffered in the NEF in case of data transfer via APIs. For data transfer via NEF, the NEF uses the same interactions with the SMF as the UPF uses in Figure 6.11.4.1-1.
6.11.5
Impacts on existing entities and interfaces

AMF:


-
indicates DL buffering requested and maximum wait time to the SMF.
SMF:


-
based on indication of AMF that the DL buffering is requested, it triggers extended buffering.

-
buffers downlink data.

6.11.6
Evaluation

Solution 11 proposes extended buffering for high latency communication. The SMF triggers extended buffering locally based on the indication of unreachable UE sent by the AMF. The solution meets the following Architectural Requirement of Key Issue 3: "Send DL data to UEs at the earliest possible opportunity when the UEs are applying power saving functions".
**** End of Changes ****
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5. N1N2MessageTransfer(DL Buffering Requested, Extend Max. wait time)
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