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1. Introduction

At the RAN plenary meeting #51, a work-item (WI) proposal named “RAN Enhancements for Diverse Data Applications” [1] was approved. The timeline for the WI include an initial 6-month period of study phase followed by stage 2 and stage 3 level discussions. The proposed objectives in this WI are fairly broad [1]. Therefore this contribution aims to outline and add details to clarify the scope of the topics and discussion as covered by this proposal.
2. RAN Enhancements for Diverse Data Applications 
A variety of mobile devices such as smartphones, tablets, e-readers etc have emerged today that not only offer a vast array of interesting and useful functions but also a highly well-developed user interface that has considerably sped up their adoption. As such, the usage model has become different from that seen on other devices used to access the internet such as notebooks. It has been observed that users are likely to access the internet more often from a mobile internet device such as a smartphone than a notebook thus causing frequent transitions from RRC_Idle to RRC_Connected mode [2]. This can result in an increase in overall signalling overhead as well as cause faster battery drain at the UE, due to shorter stretches of time spent in Idle. In addition to user behavior, the applications running on such devices have evolved and introduced shorter and frequent transmissions and receptions for generating frequent updates, keep-alive messages and polling servers etc.

The purpose of the study phase is to understand and evaluate the impact of the diverse data applications and user behavior on signalling overhead and UE battery lifetime using the power management schemes available in LTE and LTE-Advanced, i.e. Discontinuous Reception (DRX) and Idle mode. Based on the conclusions of the study, the next stage will be to propose solutions to reduce the signalling overhead, provide longer battery lifetimes without impacting the user experience. For this purpose, the study phase also needs to define metrics, evaluation framework and methodology for acceptance of proposed solutions.
The objectives outlined in the WI identified the following three major areas of impact. This contribution aims to further clarify the scope of the three areas. 
2.1 DRX Enhancements
Currently, DRX is one of the mechanisms used to conserve power at UE. The current mechanism is controlled entirely by the eNB with no input taken from the UE. However, since the UE is in fact running all the applications, it has a better understanding of its traffic activity pattern and may be able to give valuable input in the final decision. Currently DRX configurations are statically assigned during network entry and are not adapted to specific applications running on UE. We propose that DRX enhancements include the following topics. 
· Alternative mechanism to trigger DRX operation

· Adapt DRX configuration to application traffic
2.2 Signalling Overhead Reduction 
One of the stated objectives of the work item proposal is to limit signalling overhead due to power management mechanisms. Following is a list of the areas where signalling overhead may be an issue. 
· Methods to reduce signalling overhead during transitions from Idle to connected mode.

· Methods to decrease the signalling overhead due to greater flexibility offered by improved DRX mechanisms as mentioned in Section 2.1. Thus, any proposal to improve battery efficiency by using improved DRX mechanisms must take into account signalling overhead. 
2.3 Large Number of UEs in connected mode 
One of the objectives of the study phase would be to investigate the impact of frequent idle to connected mode transitions and possible ways to mitigate this impact. If the study concludes that there may be a reason to keep UEs in Connected mode rather than transition to Idle mode, then it may result in larger number of UEs in Connected mode. This may cause other problems such as a huge increase in the control channel overhead. If so, the scope of the work item would include the following: 
· Investigate mechanisms to allow low impact connected UE in terms of shared network resource and UE battery life time. 
3. Conclusions
This contribution helps to define the scope for [1].
Proposal 1: To study current power saving mechanism such as DRX in LTE networks and evaluate their effectiveness compared to power saving objectives.
Proposal 2: Study phase needs to define metrics, evaluation framework and methodology for acceptance of proposed solutions
Proposal 3: The scope of this WI proposals focuses on the following three categories 
a) DRX Enhancements 

b) Signalling Overhead Reduction due to transitions from Idle to connected mode, DRX enhancements.

c) Mechanism to facilitate larger number of UEs to remain in connected mode. 
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