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Abstract of the contribution: This contribution provides control plane and user plane based extended buffering support during power saving mode.
Discussion

This contribution provides details on extended buffering for the UE in power saving mode in control plane and user plane.
Proposal

***** Start of Change #1 *****

5
Functional description

Editor's Note: This clause will document the functionality provided by the CP and/or UP entity in detail.

5.x
Extended buffering for UE in power saving mode

The extended buffering can be supported either by the CP function or the UP function of the SGW. 
5.x.1
Support of extended buffering in control plane function

If the SGW CP function decides to activate buffering, it informs the SGW UP function to start forwarding the downlink data packets toward SGW CP function.

When the UE transition to the ECM-CONNECTED state, the SGW CP function updates the SGW UP function via Sxa interface with the GTP-U identity of the eNodeB. If there are buffered packets available and their buffering duration has not expired, the SGW CP function forwards those packets to the SGW UP function by encapsulating them in the format outside of the control protocol (see clause x.x.x.x.x.x). These packets are then forwarded by the SGW UP function to the eNodeB.

5.x.2
Support of extended buffering in user plane function
If the SGW CP function decides to activate buffering in SGW UP function, it informs the SGW UP function to start buffering the downlink data packets by relaying the DL Buffering Duration and DL Suggested Packet Count parameters (see TS 29.274 [x] clause 7.2.11.2) received via the Downlink Data Notification Acknowledgement message from the MME (see TS 23.401 [2] clause 5.3.4.3).

When the UE transition to the ECM-CONNECTED state, the SGW CP function updates the SGW UP function via Sxa interface with the GTP-U identity of the eNodeB. These buffered packets are then forwarded to the eNodeB by the SGW UP function. Handling of per bearer timers can be handle by the SGW UP function in which case the timers are sent via Sxa interface. Alternatively, the timers can be managed by the SGW CP function using a specific Sxa interaction allowing the SGW CP function to request the SGW UP function to stop extended buffering for a certain bearer. 

Buffered packets are transferred directly from old SGW-U to new SGW-U in case of relocation of the SGW-U.
Throttling mechanism by which the MME uses Downlink Data Notification Acknowledgement messages with Data Notification Delay and DL low priority traffic Throttling parameters, can still be handled by the SGW CP function: 

· On receiving Downlink Data Notification Acknowledgement, the SGW CP function determines which bearers are subject to the throttling of Downlink Data Notification requests on the basis of the bearer's ARP priority level and operator policy.
· For those bearers, the SGW CP function requests the SGW UP function to start buffering or to stop buffering using a specific Sxa interaction.

***** End of Change #1 *****
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