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1. Introduction

A UE uses the DRX mechanism to conserve power in the IDLE mode. The DRX cycle length is assigned by the network and is constant as long as the UE is connected to particular eNodeB. Adaptive DRX cycle length was introduced in [1] for fast reconnect purpose. According to the scheme proposed in [1], the DRX cycle length could be varied dynamically based on certain factors like service type. We believe that an important factor in determining the DRX cycle length is the available battery power at the UE. The DRX cycle length is usually determined as a trade-off between power consumption at the UE and delay in receiving a paging message. For a UE with low remaining battery life, a higher delay in receiving paging message might be acceptable. We propose an adaptive DRX mechanism in which the DRX cycle length is determined by the remaining battery power at the UE.
2. Adaptive DRX Cycle Length Based on Remaining Battery Life

According to this scheme, a UE that has low battery power might have a long DRX cycle length, thus reducing its power consumption. The UE can dynamically negotiate the DRX cycle length with the network. 

The DRX cycle length will adaptively be changed based on the available power on the UE. The process of varying the DRX cycle length is initiated by the UE. When the battery power level of the UE falls below a given threshold value, the UE sends a message to the network indicating an increased DRX cycle length. Upon receiving the message, the network might decide to accept the new DRX cycle length for the UE or might reject the request and assign a different value. The network informs the UE about it. The flow of messages between the UE and eNodeB is shown in figure 1. Similarly, when the battery power level increases above the threshold value (e.g. when the UE battery is recharged), the UE can negotiate with the network to reduce the DRX cycle length. The DRX cycle length negotiation is also performed when the UE first connects to the network based on the available power at the UE at startup time.
The above scheme makes it possible to have two values of DRX cycle length based on a given threshold. A more fine tuned control over UE power consumption can be achieved by having multiple (more than two) stages of DRX cycle length based on varying levels of power at the UE. . The mapping between the power level thresholds and the DRX cycle length can be implemented either as a simple table lookup or as advanced algorithm taking into account several factors. The number of thresholds and their values can be implementation dependent.
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Figure 1: Sequence of messages between UE and eNodeB

3. Conclusion
In this document, we proposed an adaptive DRX cycle based on remaining battery power at the UE. This scheme will help in power conservation especially for power starved UEs.
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