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Abstract of the contribution: Using the “DL Data Buffering in SGW” solution in section 5.2 as a baseline, we add a solution that allows the SCS/AS to configure the delay tolerance.
Discussion

This contribution builds upon the solution that is presented in section 5.2 titled "DL data buffering in SGW". 

The following Note is in clause 5.2.1.

NOTE: 
How the network decides or knows the delay tolerance of application layer and/or transport protocols is not covered in this procedure. Examples of how the network could base its decision to enable this solution are: use of a specific APN, subscription information, configuration, etc. 

Basing the delay tolerance on semi-static information such as APN, subscription information, configuration, etc, may not be sufficient in all use cases. For example, consider a medical monitoring device (UE) that is normally configured to minimize power consumption by using short active windows and long power saving intervals. Applications on the AS/SCS may decide that diagnostic information from the medical device is indicative of a potential patient health problem. The situation may prompt the AS/SCS to begin pulling additional data from the device or activate new applications on the device. During “normal” operation, a relatively “high” level of T may be acceptable and during the “potential problem” condition, a relatively low level of T may be desired.  For example, the new application that was activated may use a different application level protocol than the application(s) that run during “normal” operation.

This contribution proposes to allow the SCS/AS to adjust the value of T during times when the device’s application level needs have changed.

Proposal

It is proposed to update TR 23.709 with the following new section. 

********************************************* BEGIN OF CHANGES ***************************************************
5.X
Solution X: DL data buffering in SGW with SCS/AS Assistance

5.X.1
Description

This solution is an optimization for the “DL Data Buffering in SG” solution of section 5.2.  The solution of section 5.2 may be enhanced to allow the SCS/AS to optionally configure the maximum amount of time T that packets may be buffed. As described in section 5.2, the maximum amount of time T that packets may be buffered may be related e.g. to an assumed delay tolerance to temporary loss of reachability (if it is not too long compared to the protocol used for triggering characteristic delay tolerance), to an extended DRX timer or to a Periodic TAU/RAU timer (e.g. for PSM when this is geared to some not too long time with no reachability, e.g. in the order of e-DRX timers or a bit longer). It is in generally assumed that this time is not too long.

It some cases, the acceptable range of T may depend on the UE’s application level state.  For cases where a UE’s delay tolerance changes, an acceptable value of T may be provided by the SCS/AS. 

NOTE: 
It is expected that changes to the value of T will be infrequent. 
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Figure 5.x.1‑1: The SCS/AS provides the desired tolerance time via the SCEF
1. The SCS/AS submits a request to the SCEF for adjusting the delay tolerance T that should be used for this device. The message includes the the External-ID of the device and the maximum delay that should be used with downlink packets for this UE.
2. The SCEF sends the Buffer-Update-Request to the HSS. The HSS determines if the SCS/AS is authorized to send a Buffer-Update-Request for the External-ID. The HSS maps the External-ID to an Internal-ID and stores the updated value of T.  The HSS uses existing procedures (i.e. to update the UE’s subscription at the serving MME/SGSN) to send the updated value of T to the MME/SGSN (not shown in the figure).

3. The HSS confirms the delay tolerance update with a Buffer-Update-Response message. 

4. The SCEF confirms the delay tolerance update with a Buffer-Configuration-Response message. 

5.x.2 
Impacts on existing nodes and functionality

Impacts on the following nodes are foreseen:
SCEF:

-
Support messages from the SCS/AS to update a desired tolerance time associated with downlink packets

-
Interact with the HSS for updating the delay tolerance information;

HSS:

-
Support interactions with the SCEF for providing delay tolerance information as requested by the SCS/AS.

-
Update the MME/SGSN with any tolerance information received from the SCEF

MME/SGSN:

-
Support interactions with the HSS for getting the desired delay tolerance value.

5.x.3
Evaluation

The following evaluation is only applicable to optimization of this solution with regards to the interaction between the SCS/AS and the network. The evaluation of the buffering solution itself is documented in section 5.2 – “Solution 2: DL data buffering in SGW”.

Benefits:

· The solution allows the SCS/AS to indicate the actual tolerance beyond which it is no longer desired to buffer the downlink packet. Such information are best known at the SCS/AS and interaction enables a change to this value based on application layer needs. Having a purely static configuration may not be optimal based on changes in application layer parameters and needs. 

Drawbacks:

· The solution requires interaction between the SCS/AS and the network via the SCEF framework.

********************************************* END OF CHANGES ***************************************************
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