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1 Introduction

In E-UTRAN the UE will be allowed to operate in discontinuous reception (DRX) mode also in RRC_CONNECTED mode in addition to the idle mode. RAN2 has therefore been discussing a wide range of DRX cycles to be used in idle and in RRC_CONNECTED modes. Eventually RAN4 will specify UE requirements for different DRX cycles (or for ranges of DRX cycles) that can be used by the network in idle and RRC_CONNECTED modes. 
This paper discusses the possible impact of DRX on the RRM requirements, suggests some DRX cycle figures and also raises some questions related to DRX cycles. 

2 Impact of DRX on RAN4 Requirements
RAN4 is currently study a number of performance requirements assuming continuous downlink reception scenario i.e. non DRX case. However, in the next phase at least the requirements are also to be specified in DRX reception scenario.
· Cell identification requirements

· Requirements related to measurement quantities (e.g. measurement accuracy, measurement period etc)
In the following section we will discuss those DRX cycle that concerns RAN4, i.e. for which RAN4 is supposed to specify the above requirements.

3 DRX Cycles in Idle Mode
In idle mode the network may use different DRX cycle in different scenarios. Therefore, RAN4 is likely to specify requirements for several DRX cycles or for a range of DRX cycles. In this contribution we focus mainly on the shortest and longest DRX cycles. 
Shortest DRX cycle:

In WCDMA in idle mode the performance is specified for a shortest DRX cycle of 640 ms period [1]. This figure is found to be adequate for circuit switched type services and also for many data services. However, some other packet oriented services such as gaming, which requires UE to quickly go into active mode, may need DRX. Our view is:

· RAN4 considers service aspects (e.g. scheduling flexibility) before deciding the shortest DRX cycle for which requirements will be specified.
Longest DRX cycle:

RAN2 has so far discussed the longest DRX cycle of up to 5.12 seconds. In WCDMA the requirements in idle mode are also applicable for up to 5.12 seconds [1]. In practice we have observed that maximum DRX cycle of up to 1.28 seconds is used. This figure is therefore seems reasonable. 

UE typically performs measurements and does cell reselection evaluation during wake up times. Thus RRM measurements as well as cell reselection evaluation criteria are linked to DRX cycle. Longer DRX cycle (e.g. 5.12 s) prolongs UE battery life but it could adversely affect the measurement performance and causes more delay in cell reselection. We therefore suggest that:

· RAN4 studies the trade-off between UE battery and measurement/cell reselection performance. For instance when going from DRX cycle of 1.28 seconds to 5.12 seconds the extent to which:

· Additional saving of UE battery is achievable?

· Performance requirements and cell reselection are affected?

4 DRX Cycles in RRC_CONNECTED Mode
In connected mode RAN4 will also specify requirements for several DRX cycles. In this contribution we focus mainly on the shortest and longest DRX cycles. 

Shortest DRX cycle:

Unlike in idle mode in connected mode much shorter DRX cycle is desirable. This flexibility would allow the network to schedule packets whenever channel conditions are desirable and resources are available. For voice over IP type services packets could be bundled and should be sent while fulfilling the delay requirements. We believe the shortest DRX cycle of 2 ms in connected mode would give network the desired freedom of scheduling packets whenever conditions are favourable. Hopefully 2 ms DRX is still useful from UE perspective in terms of saving UE battery. We therefore suggest:

· RAN4 considers both network aspects and UE battery saving when setting shortest DRX cycle; study whether 2 ms cycle is acceptable.
Longest DRX cycle:

Like in idle mode in connected mode the UE measurements are also linked to the DRX cycle. But in connected mode excessive delay in measurement reporting and handover decisions would not only result in data loss (or throughout loss) but would also increase call dropping. Therefore, we believe these system aspects are carefully considered before deciding the longest DRX cycle in connected mode. Like in idle mode we believe that longest DRX cycle of up to 1.28 seconds may be sufficient. But we would like RAN4 to follow the same approach as suggested for setting longest DRX in idle mode, i.e. 
· RAN4 studies the trade-off between UE battery and measurement/cell reselection performance. For instance for DRX cycle beyond 1.28 seconds up to what extent:

· Additional saving of UE battery is achievable?

· Performance requirements and cell reselection are affected?

5 Summary
In this paper we have discussed some upper and lower bounds of the DRX cycle lengths in idle and connected mode from RAN4 perspective. We believe requirements are specified for DRX cycles with practical significance so as to simplify specification and UE implementation. It is therefore suggested that both network aspects (e.g. scheduling flexibility, impact on measurement performance etc) and UE battery saving are taken into consideration when setting DRX cycle for which RAN4 requirements are specified.
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