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Multi-Radio Power Management
Today, mobile phones and other handheld communication devices are often equipped with two or more access technologies such as WiFi (e.g., IEEE 802.11a/b/g/n), WiMAX, CDMA, UMTS, GSM and Bluetooth. We call these devices having more than two heterogeneous radio interfaces as multi-radio devices. One major bottleneck in the implementation of multi-mode terminals for any application area is the overall power management mechanism for different radios, each with its own mechanism.
Power saving by deactivating a radio interface affects the network reachability through that radio interface. One of the practical ways to minimize power consumption of multi-radio device is to deactivate an unused radio interface. For an example, WiFi radio interface can be turned off when device moves out of WiFi coverage area or there’s no active traffic through that radio interface. However, the deactivated radio interface looses network reachability thus impossible to serve incoming traffic. Therefore, we need a way to keep network reachability even for the deactivated radio interface.

Multi-Radio Power Management (MRPM) enables optimized power conservation for multi-radio devices. Previously, a powered-off radio interface looses network reachability thus can not deal with incoming traffic toward that interface. However, even the deactivated radio can be regarded as reachable by the help of another active radio in MRPM. MRPM defines multi-radio power states to provide an integrated view about the multi-radio device’s reachable state not depending on the physical individual radio’s power state. For an example, a powered-off WiFi interface’s multi-radio state can be described as “reachable via WiMAX” when a WiMAX radio interface is available and can deal with incoming traffic toward that deactivated WiFi interface. These multi-radio power states enable the individual radios to enter into or leave lower power states not affecting the network reachability. MRPM also enables power management through coordination across multiple networks of different radios using media independent services, taking into account the power management functions in individual radios and networks and QoS requirements. 
