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1 Introduction

The previous RAN2 meeting kicked-off the Work Item (WI) RAN enhancements for extended DRX in LTE [1]. For idle mode, it was agreed to use a window based mechanism but there are still some subjects for further studies related to the general overall principles.
	Agreements:

For idle mode:

· FFS how the UE determines when to wake up (either using hyper SFN or timer based mechanisms).

· Once the UE wakes up the UE determines the PF/PO based on the legacy DRX formula/cycle (i.e. no change on the paging occasion computation).  

· To improve paging reliability, the paging message can be repeated on different the paging occasions determined using the legacy DRX formula for a certain time window.  FFS how the UE determines for how long to monitor for paging messages.  




The purpose of this contribution is to address the open question on how the UE wakes up, i.e. whether timer or hyper Super Frame Number (SFN) based mechanism should be used. The contribution continues the comparison of advantages and disadvantages of the different solutions in [2] and proposes a way forward. 
2 Discussion
Alternative 1: Hyper SFN based solution
The current paging mechanism is based on SFN and therefore an SFN extension could be a natural way of extending the paging cycles. The extension bits could be introduced, e.g. in the system information block (SIB) type 1 which is acquired when the UE camps on the cell. The advantages of the solution are:
· The UE can maintain synchronization by reading the hyper SFN provided by RAN and therefore DRX synchronization with the CN is not needed. 
The disadvantages of the solution are:
· It is difficult for the core network to know when the UE in extended DRX is reachable and therefore the MTC server cannot be made aware of UEs reachability. There is a negative impact because the core network needs to store MTC data.
· Paging messages needs to be stored in RAN but paging is a core network function. This will create non-trivial error cases that RAN is not able to handle e.g. the UE may already have been reached or detached from the network while paging request message is waiting to be executed at the eNB. 
· eNBs need to be synchronized at some level such that the paging windows are sufficiently overlapped within the same tracking area. Usually requirements for radio network deployments and configurations are not standardized. 
Alternative 2: Timer based solution

The Timer-based solution relies on timers in the UE and network (MME). The UE is preferably configured with extended idle mode DRX and paging transmission window timer values via NAS procedures, and the timers in UE and MME are started at successful completion of NAS procedures (e.g. attach, registration). 
The advantages of the solution are:
· It is possible for the core network to know when the UE in extended DRX is reachable and in that way the MTC server can be made aware of when the UE becomes reachable.
· Paging messages are stored in CN and therefore paging related problems are avoided in RAN
· The solution has limited impact on RAN because the cells do not need to be synchronized 
The disadvantages of the solution are:
· The UE needs to maintain DRX synchronization with the CN 
· The requirements for UE clock drift needs to be addressed in the standard in the same manner as in the context of MDT. Usually this kind of requirements is difficult to standardize because it is difficult to define test cases. The cost of accurate clocks is also difficult to justify with a low cost feature.
· There will be a systematic error due to unsynchronized timers in the UE and the MME. Some kind of solution may be needed to compensate this error if the error is non-negligible.
It is evident that both solutions have their advantages as well as disadvantages and more notably none of the solutions are completely free from problems, i.e. both approaches have open problems and more work is needed regardless which one of the solutions is adopted. It seems that the hyper SFN solution has more impact on higher layers and existing functions such as paging while the timer based solution maintains and reuses current CN and RAN solutions and functions more efficiently. Therefore the remaining problems seem to be more isolated and easier to resolve both from the implementation and standardization point of view for the timer based solution. It is therefore proposed to adopt the alternative 2. 
Proposal 1 Adopt the timer based solution as a technique to extend the DRX cycle.
3 Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1
Adopt the timer based solution as a technique to extend the DRX cycle.
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