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Abstract of the contribution: This proposal discusses the possible power consumption gain obtained from the idle mode long DRX and seeks to decide the way forward.
1. Introduction
It has been expected that the extended DRX will be an efficient mean to reduce the power consumption of UEs. Considering the fact that UEs usually transmit/receive user data during their connected mode, and eNBs usually release an RRC connection as soon as the data transmission stops, the extended DRX is more suitable for the idle mode, than the connected mode.

In this proposal, the UE power consumption gain from extended DRX in idle mode is analyzed. Considering the results of this analysis, the preferred option will be discussed.
2. Discussion
In the DRX process, the actual active time consists of warming-up time, active time and shut-down time as shown in the following figure. In RAN4, activation delay for warming-up of 34ms is needed as minimum requirement for the UE. The active time is configurable for connected mode, and for idle mode, UE takes 2 ms to receive a paging. Since shut-up time is almost zero, it can be ignored in the analysis. In UE implementation, a UE generally consumes a few hundreds mA during active time, but a few mA in SLEEP time for which it is difficult to achieve zero Ampere because the leakage current always exists in the real environment. We assume that UE power consumption in SLEEP time is 1 % compared to Active time. For simplicity, the power consumption in the warming-up time is assumed to same as in Active time. Table 1 summarizes the assumptions for the analysis.
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With the assumptions described in the previous section, the relative power consumption is provided as shown in the following figure. The reference for UE power consumption is DRX cycle of 2.56 s (i.e. max DRX cycle in the current spec.). It is assumed that UE power consumption data is collected in 24 hours.
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Based on the above result, it has been observed that,

Observation 1: DRX cycle can be increased up to 10.24 sec without SFN extension. In this case, UE power consumption is reduced to 56 % compared to DRX cycle of 2.56 sec, which is max value in the current specification.

Observation 2: As DRX cycle more than 10.24 sec increases, the saved UE power consumption is saturated to almost 41 % compared to DRX cycle of 2.56 sec. It means that there can be the additional gain of 15 % if DRX cycle is extended to higher than 10.24 sec.
Even though the advantage from using the extended DRX cycle beyond 10.24 can be seen, it is noted that adopting such long DRX cycle may incur some additional side-effects. For example, with a longer DRX, paging delay for an MTC device can be significant while the system may suffer from the increased paging overload. Moreover, the current RAN2 mechanisms such as idle mode cell selection or system information update should be changed to support such feature.

3. Proposal
Based on the above observations, it is proposed that
Proposal 1: It is proposed to discuss the idle mode DRX cycle longer than 2.56 sec, based on analytical results introduced in this paper. 

Proposal 2: It is proposed to further discuss the benefit and the cost of idle mode DRX cycle beyond 10.24 sec, based on analytical results introduced in this paper.
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