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Discussion
1
Introduction

The issues on DRX for LTE are discussed in the email reflector [1]. However, it seems that there are open issues. We would like to share the common view for DRX control in RAN2 WG.
2 Discussion
In this section, open issues which should be considered for DRX control are described and our view is shown.
2.1 Is DRX always coupled with DTX?
This option issue was raised during previous tele-conference in a sense that whether there would be any power saving when only either uplink or downlink is disabled. From UE implementation point of view, we see the benefit of power saving cannot be achieved by only either DRX or DTX and hence decoupling of DRX from DTX would not bring benfits but rather bring more complexity of controlling separately DRX and DTX. But we feel that there topic may need to be discussed in RAN1/RAN4 if RAN2 finds some benefits of separate control of DRX and DTX. At this stage, we do not see such a system-wise benefit of decoupled control from RAN2 perspective. 
Proposal 1: DRX is always coupled with DTX.
2.2 Several levels of DRX are needed?
From the very theoretical view point of battery saving, the minimum DRX cycle would be as short as the TTI length. This would assume that, for example, UE listens only the first symbol of OFDM signals and then sleeps when it knows it is not addressed on that TTI. But this theoretical minimum would not be so beneficial if the real implementation could not achieve the real DRX gain due to implementation restriction. Therefore, for the minimum DRX cycle, RAN2 should ask RAN1/RAN4 for their opinion. Especially, for the key application of VoIP, RAN2 should consult RAN1/RAN4 whether the minimum DRX cycle of range between 5 msec to 15 msec would bring any battery life saving from implementation view point. If RAN1/RAN4 response positively, then RAN2 could further progress on the optimization for good.

As for maximum DRX cycle, we should first consider the agreed requirement of comparable power saving capability in LTE_ACTIVE state to LTE_IDLE state. Hence the similar DRX cycle of few seconds would be needed to be supported in LTE_ACTIVE state.
Proposal 2: Ask RAN1/RAN4 for the minimum DRX cycle, especially for the feasibility of DRX cycle of less than 10 msec. Maximum DRX cycle of LTE_ACTIVE should be equal or equivalent to that of LTE_IDLE.
2.3 How does UE enter and leave DRX? (UE or network decision)
Several contributions [2]-[4] for DRX control in the last meeting are assumed the network decision. For DL transmission, since eNB knows if the buffered data to be transmitted is empty, eNB can decide to enter and leave DRX. On the other hand, DRX control for UL can be considered by both UE and eNB decision. If DRX is controlled by UE, UE can detect the buffer volume obviously. However, UE has to receive the grant for UL transmission before reporting the buffer volume status to eNB. After UE obtained from the grant, UE sends the buffer volume status to eNB. Thus, eNB can know the buffered data volume on UE. Since eNB always knows the buffered data volume on DL and UL, the decision to enter and leave DRX can be decided in network.

However, for the case when uplink data suddenly appears in UE RLC buffer, it could be possible to think UE can autonomously switch back to the full active (i.e. leave DRX autonomously). This may reduce the signaling burden of downlink because the eNB will anyway signal the UE to leave DRX upon receiving the scheduling request. If the scheduling request is lost over the air, UE may stay full active state for in-definite duration. Even in that case, the normal retry procedure of failed scheduling request would guarantee the successful reception of scheduling request and hence eNB should be aware that UE left the DRX autonomously.

Proposal 3: The decision to enter and leave DRX should be done by network in principle with an exception of autonomous leaving upon arrival of uplink data . 
2.4 How does DRX affect measurements?
The measurement will be done only during wake-up period of DRX. In the email discussion [1] the assumption that the measurement interval depends on UE activity was agreed. Under this assumption when a UE is located in the cell edge with a long DRX interval, the possibility of the radio link failure will become larger. To avoid this situation, the measurement interval should be decided according to UE mobility such as UE speed, the crossing number of cells in a time period and so on.
Moreover, when a UE in DRX has a long DRX interval, the calculation complexity for the measurement should be considered in order to achieve the battery saving. For example, if the number of neighbouring cells for measurement is reduced for a UE in DRX, the calculation complexity may be reduced.
Proposal 4: the measurement interval should be taken into account both UE mobility and a calculation complexity.
3 Conclusion
In this document we discussed some open issues in DRX in LTE and showed our view for open issues.

· Proposal 1: DRX is always coupled with DTX.

· Proposal 2: Ask RAN1/RAN4 for the minimum DRX cycle, especially for the feasibility of DRX cycle of less than 10 msec. Maximum DRX cycle of LTE_ACTIVE should be equal or equivalent to that of LTE_IDLE.
· Proposal 3: The decision to enter and leave DRX should be done by network in principle with an exception of autonomous leaving upon arrival of uplink data .
· Proposal 4: the measurement interval should be taken into account both UE mobility and a calculation complexity.
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