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Paging in a mobile communication system faces conflicting requirements: 
Short discontinuous reception (DRX) cycle lengths for paging (indicator) channels guarantees a low connection setup delay, thus allowing fast service availability. But the shorter the DRX cycle lengths, the higher the UE power consumption monitoring the paging (indicator) channels. 

In existing mobile communication systems, a fixed DRX cycle length for paging is supported. For instance, in UMTS there is one DRX cycle length per domain for all UEs in IDLE. 

The service provisioning delay represents a QoS attribute. Therefore Qualcomm proposed in [1] to assign paging DRX cycle length whenever a session/SAE bearer service is established. If multiple sessions/SAE bearer services are established, then the UE shall use the shortest DRX cycle among those allocated.

The QoS of an SAE bearer is subject to subscription. However the operator may not be able to predict the applications and their service requirements when offering a bearer service to subscribers. The same type of SAE bearer may be used by one subscriber for WEB browsing, by another subscriber of PoC, and a third subscriber for a VPN connection with frequent transmission of security related data for VPN link integrity verification. Consequently, it may be difficult to determine an optional DRX cycle length for paging during SAE bearer establishment. 
Instead the DRX cycle length for paging should be dynamically optimised based on historical information, statistics, and other information, taking into account 

· service characteristics, such as data throughput (peak, average), packet arrival rate, known or estimated service schedule times.
The packet arrival rate estimates the idle periods between packets or bulks of packets, and can be used immediately to set DRX cycle times for the LTE_IDLE state. The user activity may vary during the lifetime of a session, so the packet arrival rate, which then also allows an adjustment of the DRX periodicity.

· terminal characteristics
E.g. a fixed terminal with unlimited power supply is not suffering under short DRX cycles for paging.

· environmental conditions
in highly densely populated area radio conditions may change drastically within a small range, resulting in increased number of retransmission and lower cell throughput rates. In such environments, UEs have to be (statistically) paged more often before detecting the paging indication and/or decoding the paging message then e.g. in rural areas. This leads to increased setup delay, which can be avoided by reducing the DRX periods.  

The adapted DRX cycle length for paging could be either determined based on standardised formulas in the UE and LTE network independently, or signalled when the UE is ordered to enter LTE_IDLE and – if paging is used in LTE(dormant) - when the UE enters LTE_ACTIVE (dormant).
Adaptive DRX cycle length handling does not exclude flexible handling of SAE bearer / SAE radio bearer priorities. 
Note: Many of the above listed arguments in favour of adaptive DRX cycle lengths for paging also apply for dynamic DRX/DTX setting in LTE_ACTIVE, as described in [3].

Conclusion: 
In this document we propose adaptive DRX cycles for paging in LTE, taking service and terminal characteristics under consideration as well as environmental conditions. The aim is to find a best balance between SAE (RB) (re-)establishment delay and UE power consumption under changing service and terminal characteristics as well as environmental conditions.
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