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Abstract of the contribution: This contribution addresses buffer handling procedures.
Discussion
User Plane functions (UPF) in 5GC handle a range of connectivity services - from connection oriented, connectionless, mobile initiated connections, asynchronous modes and others defined in TS 23.501 [1] over varying lengths of inactivity and idle modes. Devices that are inactive or low power devices that sleep for longer idle periods can benefit from buffering support in 5GC. Buffers can vary due to bandwidth and behaviour (time) of various services. This has been identified in TS 23.502, section 4.2.3.4 [2] in editor’s note:

Editor's note:
Procedures for the extended buffering time are FFS.
To efficiently support the combination of paging, synchronous and asynchronous modes of connectivity, variable rates of bandwidth and user inactivity, UPFs need some information from the control plane that can then be used to derive its buffer management strategies. TS 23.214 [3] outlines procedures for handling buffering in EPC network with separated control and user plane.
Proposal for support in 5GC is described below.
1.     Proposal
It is proposed to update the related parts in TS23.501 based on the above considerations.
*************** Start of 1st changes *********************
5.8
User plane Management
5.8.x
Explicit Buffer Management

5.8.x.1
General
5GC supports buffering of UE’s data packets for the UE in inactive and idle mode.
Support for buffering in the UPF is mandatory and optional in the SMF.
5.8.x.2
Buffering at UPF
5.8.x.2.1
General
The SMF provides instructions to the UPF for at least the following behaviours: 
· buffer without reporting the arrival of first downlink packet, 
· buffer with reporting the arrival of first downlink packet, and 
· drop packet/ turn buffering on/off. 
When the UE moves to CM-IDLE and if the SMF decides to activate buffering in UPF for the session, the SMF shall inform the UPF. Buffering in the UPF may be configured based on timers or the amount of downlink data to be buffered. The SMF decides whether buffering timers or amount of downlink data are handled by the UPF or SMF.  The activation of buffering implicitly stops sending data to the (R)AN.

After starting buffering, when the first downlink packet arrives, UPF shall inform the SMF if it is setup to report. UPF sends an N4 Data Notification message to the SMF unless specified otherwise and identifies the N3/N9 user plane path on which the downlink packet was received. 

At the UE transition to CM-CONNECTED state the AMF informs the SMF, the SMF in turn updates the UPF of the change in state. The buffered data packets, if any, are then forwarded to the (R)AN by the UPF. 
For a UE registered in MICO mode, all sessions of the UE are unreachable when idle; the SMF indicates to the UPF to stop buffering for all sessions of the UE.
In case of UPF relocation, buffered data packets are transferred from the old UPF to the new UPF.
5.8.x.3
Buffering at SMF
When the UE moves to CM-IDLE state, if the SMF supports buffering capability and decides to activate buffering, the SMF shall inform the UPF to stop sending data packets to RAN and start forwarding the downlink data packets towards the SMF.

When the UE transition to the CM-CONNECTED state, if there are buffered packets available and their buffering duration has not expired, the SMF shall forward those packets to the UPF to relay them to the UE. These packets are then forwarded by the UPF to the RAN.
*************** End of changes *********************
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