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1 Introduction

In the last meeting RAN4 sent LS to RAN2 recommending that when connected mode DRX is in use the measurement report or an event is sent at the end of the DRX cycle (i.e. during active time of DRX) in case time to trigger (TTT) expires in between the DRX [1]. 

However there are still few remaining issues especially related to the interpretation or treatment of TTT when it is shorter than DRX cycle length. Some of these issues were discussed in the last meeting [2]. We address this issue in this paper. 
2 Analysis of Time to Trigger in DRX
The stability in the evaluation of events is achieved by an appropriate setting of TTT parameter. This in turn minimizes the ping pong effect in mobility decision. The TTT is configured both in DRX and non DRX cases. Some practical and typical values for time to trigger (TTT) are in the range between: 200 ms to 640 ms; the actual value is dependent upon particular scenario. In some cases even longer than 640 ms could also be used. However, the DRX cycle could be between 2 ms to 2560 ms of length. The network can also configure the UE to autonomously switch between short and long DRX cycle or between DRX and non DRX e.g. after certain inactivity timeout. 

It is possible to have the configured TTT shorter than the DRX cycle length especially when only longer DRX is used e.g. TTI = 200 ms, DRX cycle = 320 ms). This may also happen when both short and long DRX cycles are used e.g. DRX cycle1 = 20 ms (short), DRX cycle2 = 640 ms (long) and TTT = 200 ms long. Other typical examples of this combination are: DRX cycle = 1280 ms but TTT = 640 ms of length. 
From the above examples one can observe that the case of TTT < DRX cycle length would more typically occur at longer DRX cycles. 
The RSRP/RSRQ measurement requirements (i.e. L1 measurement period) for DRX case are expressed as a multiple of DRX i.e. 5 times DRX cycle length for DRX cycle above 40 ms [3]. Thus inherently at longer DRX cycles, the longer L1 filtering periods to some extent provide significant stability by filtering out fading. 
It is therefore suggested that when the configured TTT is shorter than the DRX cycle length then the UE should assume: TTT = 0 ms since TTT at typically longer DRX would not be needed. 
Based on the above analysis the summary of the proposal is as follows:

Proposal: When the configured time to trigger is shorter than the DRX cycle in use the UE shall assume that the time to trigger is 0. 

If this proposal is acceptable then we believe that the above UE behaviour is clearly specified in the specifications. In that case the most relevant would be RAN2 specifications and in particular RRC specification (TS 36.331).

3 Summary
In this contribution we have addressed some open issues related to: the treatment of TTT in DRX operation. Typically at longer DRX cycle, the longer L1 period guarantees measurement stability and significant filtering of fading. It is suggested that when the TTT is shorter than the DRX cycle in use the UE shall not use TTT i.e. TTT = 0 for that particular DRX cycle. 
If this proposal is acceptable than we recommend LS to RAN2 to indicate RAN4 agreements on this issue.
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