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1	Introduction
SA2 is studying in Rel-13 the feasibility of extending DRX cycle for both idle and connected mode as part of the Study Item FS_eDRX. A number of issues are being discussed, and which are captured in TR 23.770 [2].

RAN has approved to start a new RAN2 lead WI, RAN enhancements for extended DRX in LTE, RP-150456 [1]. 

The general objective of this work item is to provide RAN specifications for extending the DRX cycles for both idle mode connected mode.
The work will continue the work started in Rel-12 in TR 23.887 and TR 37.869 for Extended DRX, and impact and work relates also to SA2/CT1 and RAN4. 

At the last RAN2 meeting in Fukuoka the following agreements were made [3]: 

Agreements:
· For idle mode, RAN2 agrees that the DRX should be extended past the current SFN limit of 10.24s.   From RAN2 point of view we see power consumption benefits of increasing the DRX cycle in order of minutes.   How many minutes it is FFS.  
· For connected mode, the DRX cycle can be extended up to 10.24sec.  FFS whether the DRX should be extended past 10.24s.  
· Respond to SA2 to capture the RAN2 agreements on idle mode and connected mode.  For connected mode, we will capture that RAN2 is still studying the impacts of extending past 10.24s and would like to ask SA2 input on CN impacts and acceptable ranges from SA2 point of view.  

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.  




We make the following observations; 

A) The UE possibility to indicate its interest in extended DRX
In the SA2 report [2] the UE has the possibility to indicate its interest in using extended DRX.
This seems to be a good approach, but couldn’t there also be a possibility for the terminal to regularly send proposed DRX/DTX usage pattern, based on the existing transmission and reception needs from the ongoing services within the terminal. This could in particular be of use for MTC type of devices where the data traffic pattern and expected delay tolerance is well known in the UE, but of course may change over time.

B) Differentiation between DRX pattern for paging occasion and measurements
We notice that the DRX pattern is mainly designed for the UE to save power between periods when it has to listen to paging and system information, and when doing so the UE will also do some radio measurements to verify it is camping on a suitable cell.
Though, does the UE always have to do the combined activity of both listen for paging and doing measurements? In case the time between the paging occasions is long (a long eDRX value) there could be a system benefit of ensuring the UE makes one or more channel measurements in between paging interval in order to improve paging reliability. 
2	Discussion on UE preferred eDRX behaviour 
In TR 23.770 [2] a number of issues have been raised, where some are related to Idle mode DRX.

Issue 1: 
-	Support NAS-protocol extensions to enable extended DRX cycle. There needs to be coordination between UE and Core Network (SGSN/MME) for use of extended DRX.
Issue 2:
-	Paging strategy in CN that fits the needs of the extended DRX cycle and normal DRX cycle.

Updated solution proposal for Issue 1
A solution for issue 1 is presented in [2] , see figure 1.

In an updated solution it could be clarified that the UE also has the possibility to indicate a specific DRX cycle lengths, which is currently not supported in the NAS message

In MM idle mode, the UE would transmit the desired DRX pattern in Attach/TAU request. For connected mode case, this can be discussed later if found relevant.
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Figure1 Procedure of extended DRX determination in E-UTRAN
Proposal 1: Ask SA2 to clarify that the UE does not only have the possibility to indicate its interest in extended DRX in general, but also when relevant being able to indicate its preference for a specific DRX value on a regular basis.

Additional solution proposal for Issue 2, and related to paging reliability in idle mode.:
For issue 2, “Paging strategy in CN that fits the needs of the extended DRX cycle and normal DRX cycle”, solution for paging strategy was presented for the SGSN/MME at the SA2#108 meeting in San Jose Del Cabo [4], a the SA2#109 meeting in Fukuoka [5], and at the SA2#110 meeting in Dubrovnik [6] but no strategy based on UE preference has been presented.. 

One potential solution could be to have it possible to differentiate between the DRX patterns used for paging occasion and when the UE is doing measurements. E.g. a UE that is fairly stationary, could do measurements more seldom than listen to the paging channel. On the other hand, a UE that is fairly mobile, but is seldom receiving MT calls, could listen to the paging channel less frequently, but needs to do measurements more often to be able to camp on a suitable cell and in order to be prepared for MO calls, i.e. initiation of the RACH procedure. 

E.g. not all MTC devices are stationary, then it would be relevant for a UE in the border area of a TA to benefit of doing measurements more frequently in order to signal timely TAU to the network. This behavior would be UE implementation, but performance requirements may impact RAN4 specifications. 

Proposal 2: Send LS to RAN4 to ask about potential impact related to UE cell reselection and measurements in idle mode to ensure good paging reliability in case of longer DRX cycles.

3	Conclusion
In this contribution we have presented two proposals which we propose to initially be discussed, and if found appropriate to be included in the relevant specifications.

Proposal 1: Ask SA2 to clarify that the UE does not only have the possibility to indicate its interest in extended DRX, but also when relevant being able to indicate its preference for a specific DRX value.

Proposal 2: Send LS to RAN4 to ask about potential impact related to UE cell reselection and measurements in idle mode to ensure good paging reliability in case of longer DRX cycles.
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