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Abstract of the contribution: This paper proposes evaluation and conclusion for the solution for "Supporting extended buffering for the UE in power saving mode".
Discussion

This paper proposes evaluation and conclusion for the solution for "Supporting extended buffering for the UE in power saving mode". 
Since both the alternatives to support buffering – i.e. either in the control plane function or in the user plane function – have their advantages and disadvantages, it is proposed to allow the buffering of data packets in control as well as user plane functions. In a given deployment, based on the functionality supported by the user plane function and other criteria, the control plane function decides (e.g. based on local configuration) to perform buffering in either the control plane or the user plane function.
Proposal

It is proposed to agree to the following changes to TR 23.714.

* * * 1st Change * * * *

6.1.1.10.2.3
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 control plane function:

-
For the UE in power saving mode, if the control plane function decides to activate buffering in the control plane function, it informs the user plane function to start forwarding the downlink data packets. Correspondingly, the downlink packets are forwarded to the control plane function by the user plane function.

-
When the UE transition to the ECM-CONNECTED state, the control plane function updates the user plane function with the GTP-U identity of the eNB and also provides any buffered downlink packets, i.e. buffered downlink data packets for which the buffering duration hasn’t expired yet. These packets are then forwarded by the user plane function to the eNB.

NOTE:
Clause 6.1.1.13.2.4 describes various options for the format of forwarding of data packets between the control and user plane function. As stated in clause 6.1.1.13.2.4.2, the data packets are sent between the control and user plane function outside of the signalling connection in both the directions and the details are primarily defined by stage 3.
* * * 2nd Change * * * *

6.1.1.10.4
Evaluation 

Solution 1: Supporting extended buffering for the UE in power saving mode in the control plane function
Pros:
-
Relatively simpler functionality of the (SGW) user plane function since support for per subscriber different buffering duration and the buffer size are not required.
-
Resilient to restart/failure of the user plane function.

-
Results in relatively less interaction between control and user plane function, e.g. no interaction is needed if the Downlink Data Notification messages are to be throttled and buffered packets for a subscriber need to be discarded.
Cons:
-
Buffering support is needed in the (SGW) control plane function.

-
The buffered packets are sent between the control and user plane functions resulting into higher data traffic over the interface between them. There is a need for more processing in the control plane and to support QoS differentiation between control and user plane functions to not affect delays on signalling over Sx.
Solution 2: Supporting extended buffering for the UE in power saving mode in the user plane function
Pros:
-
Buffered packets are not sent between the control and user plane functions resulting into less data traffic over the interface between them.
-
No buffering support is required in the (SGW) control plane function.
Cons:
· -
The (SGW) user plane function needs to support per subscriber different buffering duration and buffering size, resulting into relatively complex implementation requirement. However, this complexity can be avoided by using the timer in control plane and adding a start/stop buffering requests from the control plane function to the user plane function. Although this will result in addition interaction between the control and user plane function.
· -
Additional interactions between the control and user plane functions are needed e.g. if the Downlink Data Notification messages are to be throttled and buffered packets for a subscriber need to be discarded.
6.1.1.10.5
Conclusion 

Buffering of data packets can be supported in the control plane function (as described in solution 1) or in the user plane function (as described in solution 2). Both the alternatives have their advantages and disadvantages. In some deployment, e.g. if there is a desire to keep the user plane functionality simpler in order to use relatively cheaper and off-the-shelf components, solution 1 is preferable. In other deployments, e.g. if it is desired to reduce the data traffic between the control and user plane functions, solution 2 is preferable. That may also depend on the UE characteristics e.g. the size of the expected buffer required for the UE. 
Based on the above analysis, it is concluded to allow the buffering of data packets in control as well as user plane functions. 
Based on the functionality supported by the user plane function and other criteria, the control plane function decides (e.g. based on local configuration) to perform buffering in either the control plane or the user plane function. Correspondingly, following functionality are needed by the control and user plane functions:
-
When the UE moves to ECM-IDLE state:
-
if the control plane function decides to activate buffering in the control plane function for the UE, it informs the user plane function to start forwarding the downlink data packets. Correspondingly, the downlink packets are forwarded to the control plane function by the user plane function.

-
if the control plane function decides to activate buffering in the user plane function for the UE, it informs the user plane function about the same. Correspondingly, the downlink packets are buffered by the user plane function.
NOTE 1:
When the UE moves to ECM-IDLE state, the control plane function has to inform the user plane function to stop sending the data to the eNB. The above indication – to buffer the packet in either the control plane function or the user plane function – is sent during that interaction.
-
When the UE moves to ECM-CONNECTED state:
-
the control plane function updates the user plane function with the GTP-U identity of the eNB. Additionally, if the data packets are buffered in the control plane function and are valid (e.g. data packets for which the buffering duration hasn’t expired yet), it may also provide the same to the user plane function. These packets are then forwarded by the user plane function to the eNB.
-
the control plane function updates the user plane function with the GTP-U identity of the eNB. The buffered packets are forwarded to the eNB by the user plane function. 
-
When the Downlink Data Notification message is to be throttled:

-
if the buffering of data packets are done in the user plane function, the control plane function informs the user plane function to discard the buffered packets.

* * * 3rd Change * * * *

8
Conclusions

For key issue 1 (Functionality split into user plane and control plane functions):
· The mechanism specified in clause 6.1.1.10.5 is defined for the extended mode as well as normal mode buffering of the packets.
* * * End of changes * * * *
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