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Abstract of the contribution:

This contribution provides evaluation criteria and evaluation for section 6.1.1.10 (considerations for supporting extended buffering for the UE in power saving mode) of TR 23.714
Discussion

There are two solutions provided in section 6.1.1.10 of TR 23.714 which includes supporting extended buffering for the UE in power saving mode in control plane function (section 6.1.1.10.2) and user plane function (section 6.1.1.10.3). Evaluation criteria and evaluation of these two solutions are included in this contribution.
Currently, we have two scenario with regard to the buffering feature in the TR:

· ECM-IDLE mode DL packet buffering;
· Extended buffering of downlink data when the UE is in a power saving state
The former case has the interim conclusion that it is the SGW-U functionality, therefore it is beneficial to have a unified solution for both of the cases. Based on that, it is proposed to conclude solution 1 of the extended buffering key issue.
Proposal

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

6.1.1.10.4
Evaluation
Solution 1 allows the buffering feature to be performed in the same entity as the feature of ECM-IDLE mode DL packet buffering. It is beneficial for the vendors to have a unified solution of buffering features.
This section provides evaluation criteria and evaluation of the two solutions discussed in section 6.1.1.10.2 and section 6.1.1.10.3.

	Evaluation Criteria
	Extended buffering during power saving mode

	
	Buffering in control plane function (solution 1)
	Buffering in user plane function (solution 2)

	Buffer size
	Control plane function will be able to handle buffering required for a longer duration
	-Power saving mode is normally applicable to high latency tolerant applications. Although the duration of buffering is expected to be longer, the amount of data needed to be buffered may not be significant.
- Per bearer queuing is assumed to be the mechanism for supporting buffering for the downlink packets during ECM-IDLE state and hence better alignment of buffering mechanism.

	Per UE support for buffering duration and packet counts
	Buffering duration and packet counts may vary for each UE. It may require different timers and buffering capacity per UE which may be easy to handle in control plane function. Since control plane will be controlling many user plane functions, adding per UE support for buffering duration and packet counts will add more complexity.
	Buffer queuing is managed by per-bearer basis today. As an alternative, timer management can be done in the control plane if needed.

	Resiliency to restart/failure of the user plane function
	Since buffering is done in the control plane, there may not be a need of transferring buffered packets to the new user plane. 
	Depending on the state of the user plane function, full recovery of the buffered packets may not be possible. 

	Buffering location
	- Require transmission of packets twice over the Sx causing significant overhead in both directions, from user to control plane function for buffering and from control to user plane function for releasing packets.
- May impact downlink data notification messages
	Does not require transmission of packets over Sx interface and hence no additional impact on the existing procedures.

	Buffering duration management
	Buffering duration does not have to be exchanged over the Sx interface since control plane function will manage buffering duration.
	User plane is required to obtain buffering duration or alternatively, control plane can manage the buffering duration.


6.1.1.10.x
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. The functional entity supporting ECM-IDLE buffering for the downlink packets is mandated to support this extended buffering.
Based on the above analysis, it is concluded to allow the buffering of data packets in control plane function as well as user plane functions. In a given deployment, based on the local configuration, the decision to support extended buffering in the user plane function or control plane function can be determined.

The following functionality is needed by the control and user plane functions:

-
When the UE moves to ECM-IDLE state:

-
if the buffering is supported 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.

-
if the buffering is supported in the user plane function, it will start extended buffering of downlink packets once the indication of buffering transition to PSM state is received from the control plane function.

-
When the UE moves to ECM-CONNECTED state:
-
if the buffering is supported in the control plane function, it 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.
- 
if the buffering is supported in the user plane function, the buffered packets are forwarded to the eNB.
-
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.
***** End of Change # 1 *****
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