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1. Introduction

In RAN#90 meeting, RAN2 has not discussed the details for the extended connected mode DRX yet. And, in RAN#68 meeting, it was agreed to extend connected mode DRX up to 10.24 sec. This paper will discuss details on Connected mode DRX. 
2. Discussion
2.1
Legacy

The current DRX parameters are configured by RRC. In the connected mode, the couple of DRX cycle, i.e. short DRX cycle and long DRX cycle, is configured as shown in Fig. 1. The latency can be reduced with the short DRX cycle, while the power consumption can be mitigated with the long DRX cycle. The eNB can switch the DRX cycle to be applied between the short and long DRX quickly by using two specific MAC CEs such as DRC Command MAC CE and Long DRX Command MAC CE. As a timer, drxShortCycleTimer, expires, the short DRX cycle is also switched to the long DRX cycle. 
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Fig. 1
legacy DRX operation in CONN
2.2
Rel-13 Connected mode DRX
Rel-13 Extended DRX in connected mode is also configured by RRC. Firstly, UE will provide its support for the extended DRX to the network. For the specific services, e.g. delay tolerant service, eNB would configure the extended DRX to UE. Since the DRX cycle extended up to 10.24 sec will be accepted in connected mode, the impact by the extended DRX would be restrictive in RAN aspect. For example, because the BCCH modification period can be set up to 10.24 sec in the current specification, UE can receive at least one paging message within the BCCH modification period even with the extended DRX. It means that no update is needed, e.g. for SI update in the connected mode UEs configured with the extended DRX. 
One issue is how to apply the extended DRX in CONN. Two options can be considerable:

1 Extending the range of the current long DRX cycle (see Fig. 2)
2 Defining new extended DRX state (see Fig. 3)
Since the purpose of the current long DRX and the extened DRX is to improve the efficiency of power saving. the Rel-13 extended DRX can be considered as extending the range of configured long DRX cycle. The eNB can then configure long DRX cycle up to 10.24 sec for the Rel-13 UE supporting the extended DRX in CONN. There would be a small change in ASN.1, but we can still use the current two-level mechanism without any modification as shown in Fig. 2. We currently prefer to extend the range of the current long DRX cycle for simplicity.
Alternatively, new DRX state except for current short and long DRX cycles could be defined. It would result in the additional complexity, e.g. to define new DRX Command MAC CEs to transit between the new DRX state and legacy DRX state, and new corresponding UE behaviours. Contrastively, the benefit with new DRX state is unclear. 
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Fig. 2
extended DRX operation in CONN: Extending the range of the current long DRX cycle
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Fig. 3
extended DRX operation in CONN: Defining new extended DRX state
Proposal: In order to support the extended DRX in the connected mode, the range of the current long DRX cycle is extended up to 10.24 sec, and the current two-level mechanism of CONN DRX operation is still kept. 
3. Conclusion
It is proposed that
Proposal: In order to support the extended DRX in the connected mode, the range of the current long DRX cycle is extended up to 10.24 sec, and the current two-level mechanism of CONN DRX operation is still kept.
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