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++++++++++++++ FIRST CHANGE ++++++++++++++
5.6
Solution 6: PPD based data storage and delivery of high latency data
5.6.1
General description

Specific SGWs are deployed that are capable of buffering and managing downlink packets that tolerate higher latency and that also provide PPD functionality. If the SGW supports also normal latency communications, the high latency data packets are marked by the PCEF to identify the data that belong to high latency communications. The SGW PPD functionality transfers this marking into the paging policy indication so that the MME may apply paging strategies specific for high latency communications.

Editor’s Note: How the PCEF identifies the packets for marking is FFS.

Alternatively dedicated APNs may be used that are exclusively for high latency data. In this case the MME determines the applicable paging strategy from the APN.

When the UE is not reachable via normal paging mechanisms, e.g. due to eDRX, the MME indicates in the Downlink Data Notification Acknowlegde a Data Notification Delay that is at least as long as the paging process. The SGW doesn’t initiate any new Downlink Data Notification during that delay time.

The maximum time of buffering packets in SGW is implementation specific. If packets of normal and high latency are handled by the SGW, the SGW differentiates packets from normal and from high latency communications when deciding whether and when to discard stored data.

When the SGW initiates Downlink Data Notification the SGW includes the Paging Policy Differentiation info, which tells the MME, together with other information available to the MME, which paging strategy or policy to apply.

A specific SGW is selected for UEs using high latency communications by deploying a dedicated CN for those UEs, or the SGW selection function is enhanced to select a specific SGW based on dedicated APN(s) or another group indicator from the subscription.

5.6.2

Impacts on existing nodes and functionality
Specific SGWs are required that scale for high latency communications and manage such data accordingly.
It is possible that for some operators, separate dedicated core networks would be required to implement this solution as noted in clause 5.6.1.
A potential update of the SGW selection function depends on preferred approach for identifying the need for allocating such an SGW.
The Data Notification Delay of the Downlink Data Notification Acknowlegde message becomes UE specific.

5.6.3

Evaluation

This approach provides an SGW based solution that employs features and functions that are already available, but may require dedicated core networks or specific APNs for use. It allows for efficient handling of scenarios where normal and high latency data are handled by the same network entities, or even by the same UE.
There are two solutions present in clause 5.6: a solution 6A that uses an undefined method of marking packets by the PCEF, and a solution 6B that differentiates packets on the basis of APN.

Solution 6A: 

· This solution requires the ability of the PCEF to determine which packets can be classified as high latency, but does not indicate how that can be done in the general case for all possible applications that might be sending data to UEs. That is, there is no indication of how the PCEF can determine the application’s ability to manage high latency packet delivery.

Solution 6B: 

· The proposed use of separate APNs for high latency data may cause application design problems for applications that use both non-high latency data and high latency data.

· If an application on the UE requires both high latency and non-high latency support, choice of an SGW, based on the ability of the SGW to manage queuing of high latency packets, is made more difficult, as both types of traffic would be for the same APN.
· It may not be advantageous for an operator to provide a dedicated core network for applications based on the latency requirements of application data.
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