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1
Introduction

In this contribution, we discuss the issues on the extended DRX cycle for the connected mode UE. 
2
Discussion & Proposal
In our view, there are three points to be considered regarding extension of DRX cycle in the RRC_CONNECTED. 

1) What are the use cases of the extended DRX cycle for RRC_CONNECTED?

a. smart phone applications

b. MTC applications

According to the TR23.887 from SA2, the UEPCOP is targeting various applications, e.g., smart phone Apps or MTC applications. For smart phone applications, the UE is likely to use multiple smart phone applications at the same time, which results in frequent communication with the network. In this case, we think the current long DRX cycles, at most 2.56 seconds, would be sufficient for smart phone applications.
Proposal 1. RAN2 confirms that the extended DRX cycle is not required for smart phone applications in RRC_CONNECTED.
For MTC applications, the network, basically, can move the UE with infrequent communication to RRC_IDLE rather than to keep the UE in RRC_CONNECTED. Accordingly, the MTC-only UE with infrequent communication with the network would be mostly stay in RRC_IDLE and be in RRC_CONNECTED very shortly. Thus, it is not sure whether the optimization of power consumption in RRC_CONNECTED for the MTC applications would have significant gains from the total power consumption point of view. 
In the e-mail discussion, companies are invited to present their views on the extended DRX cycle in RRC_CONNECTED. In our view, it seems like that most views are focused on the challenges and difficulties of extending the DRX cycles than the impact on power saving. We think, in principle, new DRX parameters could not be included without justification of its gain although it could be easily realized from the specification point of view. 
Proposal 2. RAN2 should further discuss the power saving gains of extended DRX cycle longer than 2.56 seconds for the MTC applications in RRC_CONNECTED.
However, the current long DRX cycles are not designed in consideration of MTC applications, e.g., smart metering or vendor machines. Those applications may communicate with the network infrequently in RRC_CONNECTED, e.g., over than several seconds, and are assumed to be delay-tolerant. Thus, the DRX cycle longer than 2.56 seconds may be beneficial for those kinds of MTC applications even in RRC_CONNECTED. In this case, RAN2 should discuss the followings.
2) How long DRX cycle is required for MTC applications in RRC_CONNECTED?
a. NO longer than 10.24 seconds
b. Longer than 10.24 seconds
Since the DRX cycle of at most 10240 subframes can be easily realized with the current SFN range by introducing a new longer value of longDRX-Cycle to the RRC specification, option 2-a) is not challenging if a longer DRX cycle less than 10.24 seconds is sufficient to the MTC applications in RRC_CONNECTED. 
Proposal 3. RAN2 confirms that the DRX cycle extension to a value less than 10.24 seconds can be easily realized by introducing a new longer DRX cycle to the RRC specification. 
On the other hand, if RAN2 goes for the option 2-b), there are two key concerns as described in the below.
· A new mechanism is required to support the extended DRX cycle longer than 10.24 seconds
· According to the DRX formula in MAC specification, a DRX cycle longer than the SFN range results in multiple On Durations with the interval of SFN range within one DRX cycle. Thus, with the current DRX operation, the DRX cycle cannot be extended to a value longer than the SFN range. 
· Potential impact when the UE misses the PDCCH with the extended DRX cycle longer than 10.24 seconds
· If the UE only wakes up after a long interval of inactive time, and if the PDCCH is lost by the UE, the UE should go to sleep and wait for a long time until that the UE wakes up and ready to receive the PDCCH again. This may result in the delay of DL scheduling. In addition, a longer DRX cycle would drastically increase the amount of MT data to be kept in the eNB side considering a huge number of MTC devices. 

So far, it seems that companies have focused on how to extend the DRX cycle longer than 10.24 seconds, for example, SFN extension, DRX cycle index, UTC in SIB16. In our view, the potential impact of PDCCH loss is also important when introducing the extended DRX cycle longer than 10.24 seconds. 
Proposal 4. A new mechanism to support the extended DRX cycle longer than 10.24 seconds should consider the potential impact of PDCCH lost by the UE.

3
Conclusion
In this contribution, we propose the followings. 
Proposal 1. RAN2 confirms that the extended DRX cycle is not required for smart phone applications in RRC_CONNECTED.

Proposal 2. RAN2 should further discuss the power saving gains of extended DRX cycle longer than 2.56 seconds for the MTC applications in RRC_CONNECTED.

Proposal 3. RAN2 confirms that the DRX cycle extension to a value less than 10.24 seconds can be easily realized by introducing a new longer DRX cycle to the RRC specification.

Proposal 4. The DRX cycle extension to a value longer than 10.24 seconds should be studied in various aspects, e.g., realization complexity and robustness of PDCCH monitoring.
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