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1 Introduction

RAN4 will eventually define the minimum performance requirements for different DRX cycle lengths. Therefore in the last RAN4 meeting (RAN4#44bis) it was decided to investigate the impact of various potential practical DRX cycle lengths [1] namely 2 ms, 20 ms, 640 ms and 2.56 s.

This paper discusses the application, UE and system impacts of the above mentioned DRX cycle lengths.
2 DRX Cycle: 2 ms
Application:

A DRX cycle of 2 ms is to be used in connected mode only. The shorter DRX cycle (i.e. of 2 ms) is beneficial for delay constraint real time services. This is because it would allow the network to schedule packets whenever channel conditions are desirable and resources are available without causing unnecessary delay in transmission. For instance in case of voice over IP type services packets could be bundled and should be sent while fulfilling the delay requirements. Thus DRX cycle of 2 ms in connected mode would give network the desired freedom of scheduling packets whenever conditions are favourable. 

Impact on UE power saving:

The UE has to wake up typically for few OFDM symbols to read the PDCCH. In fact the maximum required wakeup time (i.e. worst case) would be 1 time slot 0.5 ms per 2 ms DRX cycle. Thus compared to the continuous case the DRX cycle of 2 ms is still beneficial from UE power saving perspective.
3 DRX Cycle: 2560 ms
Application:

A DRX cycle of 2.56 s is to be used in both idle and connected mode. In connected mode it is mainly used for non real time services, which can tolerate longer delay. A DRX cycle longer than 2.56 s (e.g. 5 s) is not desirable especially in connected mode for two reasons. The delay in switching between DRX mode and continuous reception mode would become significant. Secondly much longer DRX cycle would adversely impact the mobility performance, i.e. longer cell identification time, longer measurement reporting delay etc.
Obviously longer DRX cycle leads to longer standby time. Therefore DRX of 2.56 s would considerably increase UE battery life compared to continuous reception mode. 

4 Intermediate DRX Cycles
Application:

Sections 2 and 3 discussed the use of shortest and longest DRX cycles, which are suitable for services characterized by very low and very coarse delay requirements, respectively. However, there are other services that can tolerate relatively moderate level of delay. For these services in order to save UE battery it is advantageous to employ an intermediate DRX cycle (e.g. 20, 640 ms etc) rather then a very short DRX cycle. On the other hand for such services very long DRX cycle (e.g. 2.56 s) would adversely affect the service quality.  

5 Summary
In this paper we have discussed the benefits and UE/system impact of various DRX cycles agreed by RAN4 for investigation. It has been argued that 2 ms DRX cycle is needed in connected mode for some real time services requiring very tight delay constraints. But this shortest DRX cycle of 2 ms still saves UE power consumption. Longer DRX cycles are to be used in idle mode and in connected mode (for delay intolerant services).   
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