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Abstract of the contribution: In TS 23.714 clause 6.1.1.10 (Considerations for supporting extended buffering for the UE in power saving mode), a solution 1 is described by which the extended buffering of the UE’s data packets in power saving mode is performed in the SGW control plane function. This paper proposes a solution by which that extended buffering is performed in the SGW user plane function. Throttling functional split is also discussed as it is impacted by the split as a related topic.
Proposed text for TR 23.714

6.1.1.10.X
Solution X: Supporting extended buffering for the UE in power saving mode in the user plane function

6.1.1.10.X.1
Description

In this solution, the extended buffering of the UE’s data packets for the UE in power saving mode is performed in the SGW user plane function.

In addition, two split options are described for the throttling feature, as it has related aspects.
6.1.1.10.X.2
Motivation

Following are the motivations behind the proposal to perform extended buffering in the user plane function of the SGW:

· Per bearer queuing is a natural functionality in the user plane. Even if buffering may be needed for very long duration, there is no reason that user plane would not be efficient enough;

· Transferring downlink packets towards the control plane SGW would result in additional processing in both SGW-U and SGW-C;

· Transferring downlink packets towards the control plane SGW would result in significant load over Sx interface. In addition with the signalling load, which is an issue on its own, it would also delay the DDN messages (and therefore paging) of other UEs unless implementing QoS differentiation over Sx interface. 

· This is particularly true when the SGW-U (possibly close to the UE location) is far from the SGW-C (centralized), which is a commonly expected scenario;

· The packets transferred over Sx would induce load in the two directions: in the SGW-U to SGW-C direction for buffering the packets, and in the SGW-C to SGW-U direction for the sending of buffered packets when the UE becomes connected. 

· Having per bearer buffering duration and packet count does not seem to be a problem for the user plane because queuing is already managed per bearer. Per bearer equivalent features are required in the user plane for on-line charging anyway (see user plane reporting triggers in clause 6.1.1.6.2).
6.1.1.10.X.3
Functionality needed from the control and user plane function

Following functionality is needed from the control plane and user plane functions to support the extended buffering in the user plane function.
· For an UE in power saving mode, if the SGW control plane function decides to activate buffering in the control plane function, it informs the SGW user plane function to start buffering the downlink data packets by relaying the DL Buffering Duration and the DL Buffering Suggested Packet Count parameters (see TS 29.274 clause 7.2.11.2) received via the DDN Ack from the MME (see TS 23.401 clause 5.3.4.3).

· When the UE changes from ECM-IDLE to ECM-CONNECTED, the SGW control plane function updates the SGW user plane function with the GTP-U identity of the eNB. The buffered packets are then forwarded by the SGW user plane function to the eNB.
· Throttling mechanism (by which the MME requests the SGW to selectively reduce the number of DDN requests it sends for downlink non-priority traffic received for UEs in idle mode, depending on the bearer's ARP priority level. This is done via the DDN Ack messages with the Throttling Delay and Throttling Factor parameters). For throttling mechanism, which is linked to this solution, there are two options: 

-
Option 1: the ARP of each bearer is known by the SGW user plane function. The SGW-U should also manage Throttling Delay and Throttling Factor parameters that are relayed by the SGW control plane function. 

-
Option 2: the ARP of each bearer is known by the SGW control plane function (not by the user plane function). All DDNs are sent to the SGW-C which shall perform the filtering according to the Throttling Delay and Throttling Factor parameters received from the MME. For each concerned bearer, the SGW control plane shall send to the SGW user plane requests indicating the start of throttling (in which case, the SGW user plane shall drop downlink packets received for UEs known as not user plane connected) and requests indicating the end of throttling (in which case the SGW user plane resumes buffering). Alternatively to a request indicating the end of throttling, the Throttling Delay can be passed to the SGW user plane function in the start throttling request.
Option 2 minimizes SGW user plane function complexity and processing, while not loading significantly the Sx interface. 
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