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Introduction
At GERAN#60 the study on Study of Power Saving for MTC Devices was started, see [2]. One way to realize extended device battery lifetime is to introduce extended DRX (eDRX) cycles. This paper clarifies that for a certain range of periodicity of device reachability, eDRX will be the only solution for ensuring that the extended battery lifetime targets can be realized.
Periodicity of Reachability and power saving states
MTC devices that support uPoD Use Case 1 (Network Triggered Reporting) are expected to support reachability with a periodicity that can vary from several seconds to several hours. As can be seen in the figure below there will be a periodicity of reachability threshold at which devices can operate more efficiently using eDRX based reachability instead of PSM based reachability. More specifically, this means there will be a range for periodicity of reachability for which eDRX operation is needed to allow extended battery lifetime targets to be realized (e.g. 10 years). 
For example, this threshold could be said to occur at ~30 minutes according to the figure for the case where a device is triggered to send a report once per day. This means that for uPoD Use Case 1 (see [2]) all devices that are to be reachable with a periodicity ranging from about once every 30 seconds to about once every 30 minutes and triggered to report once per day will need to support eDRX based reachability if a battery lifetime target of 10 years is to be satisfied.   All other devices that support Use Case 1 can make use of eDRX based reachability or PSM based reachability for periodicities greater than this threshold. As such, it is clear that for uPoD Use Case 1 there is a need to support device reachability based on both eDRX and PSM where the power savings procedures used in deep sleep will be the same for either method of reachability. 
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Figure 1. Triggering interval and reachability periodicity vs 10 years battery life
Simulation Configuration
The simulation configuration used to derive the figure above is according to the reference case 1 in [4].
Device Reachability and Trigger Synchronization
For eDRX we have the scenario where a SGSN that has received an IP packet containing a trigger indication responds by sending a corresponding paging request to a BSS. If the target device uses an eDRX based reachability periodicity then there is the possibility that the next instance of reachability for the target device may occur well beyond the point where the BSS received the paging request. The working assumption is that the BSS can simply buffer the paging request until the next instance of reachability occurs for the target device. However, additional solutions are not precluded considering that SA2 is planning to address this scenario in the future.  
Proposal
In light of the discussion herein it is proposed that the uPoD TR be updated to support the need for device reachability based on eDRX in addition to that of PSM (see [5]).
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