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Abstract of the contribution: This paper proposes an extended buffering solution to address the key issue#3 “High latency communication”.
Introduction
In EPC extended buffering of downlink data is used to handle the high latency communication. The basic idea of this mechanism is that, the data is buffered at the network until the UE wakes up from its power saving state and moves to ECM-CONNECTED state, when the buffered downlink data is conveyed to the UE.
It is assumed that similar approach may be considered for 5GC, with one open issue to be further considered on where downlink data can be buffered. This contribution proposes an extended buffering solution with UPF to buffer the downlink data 

Proposal
It is proposed to document the following solution into TR 23.724.
* * * * Start of Change * * * * 

6. X
Solution #X: Solution on extended buffering
6. X.1
Introduction
This solution addresses the open issue on where downlink data can be buffered for extended buffering mechanism. It is proposed UPF to buffer the downlink data.
6. X.2
Functional Description
Functions for High latency communication may be used to handle mobile terminated (MT) communication with UEs being unreachable while using power saving functions e.g. UE MICO mode depending on operator configuration. "High latency" refers to the initial response time before normal exchange of packets is established. That is, the time it takes before a UE has woken up from its power saving state and responded to the initial downlink packet(s).
The High latency communication includes invoking extended buffering of MT data at the UPF when the UE is in a power saving state and not reachable. The handling is specified in the Network Triggered Service Request procedure, which is further described in clause 6.X.4. Establishing the user plane for delivering the buffered data when the UE contacts the AMF by signalling shall be done in the Registration procedure. The AMF uses its parameter DL Data Buffer Expiration Time in the MM context information to remember if there is buffered DL data to be delivered when the UE becomes reachable. When set, the DL Data Buffer Expiration Time shall be cleared at any user plane setup to the RAN, i.e. buffered DL data can been delivered. At Registration procedure with AMF change, the old AMF shall indicate in the context response to the new AMF that buffered DL data is waiting and hence the new AMF shall establish the user plane for delivery of the buffered DL data. When the DL Data Buffer Expiration Time has expired, the AMF considers no DL data to be buffered and no indications of Buffered DL Data Waiting are sent during context transfers at Registration procedure. At Registration procedure with UPF change, the buffered DL data is forwarded to the new UPF.
6. X.3
Support of EPC interworking

Editor's Note:
This clause describes if and how EPC-5GC interworking is supported by this solution.

6. X.4
Procedures

The Network Triggered Service Request procedure as specified in TS 23.502 [x] clause 4.2.3.3 is used to handle the extended buffering with the following additions:
3b. [conditional] The AMF responds to the SMF.

If the AMF detects that the UE is in a power saving state (e.g. UE MICO mode or eDRX) and cannot be reached by paging at the moment, shall invoke extended buffering depending on operator configuration. The AMF derives the expected time before radio bearers can be established to the UE. The AMF then indicates DL Buffering Requested to the SMF in the Namf_Communication_N1N2MessageTransfer response message and includes a DL Buffering Duration time and optionally a DL Buffering Suggested Packet Count. The AMF stores a new value for the DL Data Buffer Expiration Time in the MM context for the UE based on the DL Buffering Duration time and skips the remaining steps of this procedure. The DL Data Buffer Expiration Time is used for UEs using power saving state and indicates that there are buffered data in the UPF and that the user plane setup procedure is needed when the UE makes signalling with the network. When the DL Data Buffer Expiration Time has expired, the AMF considers no DL data to be buffered and no indications of Buffered DL Data Waiting are sent during context transfers at Registration procedure.
3c. [Conditional] SMF responds to the UPF

If the SMF receives a DL Buffering Requested indication from the AMF, the SMF indicates the DL Buffering Requested to the UPF and includes the DL Buffering Duration time and optionally a DL Buffering Suggested Packet Count. The UPF stores a new value for the DL Data Buffer Expiration Time based on the DL Buffering Duration time and does not send any additional Data Notification if subsequent downlink data packets are received in the UPF before the DL Buffer Expiration Time has expired for the UE.
The Registration procedure as specified in TS 23.502 [x] clause 4.2.2.2 is used to handle the extended buffering with the following additions:
21. New AMF to UE: Registration Accept
If the DL Data Buffer Expiration Time for the UE in the AMF has not expired, the user plane setup procedure is activated. The message sequence should be the same as for the UE triggered Service Request procedure specified in clause 4.2.3.2 of TS 23.502 [x] from the step when AMF activates the User Plane connections of the PDU Session(s).
6. X.5
Impacts on existing entities and interfaces
The AMF, SMF and UPF are enhanced to support extended buffering as described in clause 6.X.4.

The N11 and N4 interfaces are enhanced to support extended buffering as described in clause 6.X.4.
6. X.6
Evaluation

Editor's Note: This clause provides an evaluation of the solution.

* * * * End of Changes * * * * 

3GPP

SA WG2 TD


