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1 Introduction

Since the inception of LTE work item, companies in RAN4 have devoted extensive amount of time and resources with the goal of developing suitable cell reselection scheme, which could adapt to UE speed [1-13]. This work was indeed initiated by notable operators [1-3] because based on the past experiences it had been felt that the speed dependent cell reselection mechanism used in the legacy systems would require improvement in E-UTRAN. 
RAN4 has now successfully completed most RRM core requirements and necessary functionalities. We feel that the lack of suitable mobility state dependent cell reselection mechanism(s) would cause adverse E-UTRAN idle mode mobility performance. In this paper we suggest a way forward on completing this work in an appropriate manner. 
2 Summary: RAN4 Analysis on Cell Reselection 
The fundamental importance of UE power saving in idle mode leaves less freedom in developing a cell reselection methodology, which would perform equally well in all possible scenarios. For instance actual UE speed estimation is not deemed feasible in idle mode as concluded by RAN4 in their early analysis. 
Eventually RAN4 focused and analyzed the following two speed dependent cell reselection mechanisms for E-UTRAN idle mode mobility:

I Mobility state detection based on number of cell reselection counts [4]
II Mobility state detection based on double settings of Treselection and Qhyst [9-13]

The first mechanism is currently also specified in E-UTRAN specification [14]. It is primarily the legacy WCDMA speed dependent cell reselection method [15].  

One interesting conclusion can be drawn from studies on both aforementioned mechanisms is that none of them outperforms classical cell reselection (non speed dependent scheme) in all network deployment scenarios comprising of speed, cell size etc. On the other hand the analysis has shown that in certain scenarios the speed dependent cell reselection is beneficial. Furthermore, simulations could not cover all possible practical deployment scenarios and environments. A suitable scheme provides network means to activate the speed dependent cell reselection in relevant scenarios. 
3 Impact of Cell Reselection with Double Settings on Specifications
In this section we analyze the impact of introducing double setting based cell reselection on RAN2 and RAN4 specifications. 

The introduction of double setting based cell reselection would only affect RAN2 specifications TS 36.304 [14] and TS 36.331 [16], where signalling needs to be defined for an additional set of Treselection and Qhyst values. Note that a single set of Treselection and Qhyst is already signalled according to the current RAN2 specifications. 

In our opinion RAN4 does not have to define any new requirements in TS 36.133 [17].
4 Proposed Way Forward
One suggestion is that the following 2 speed dependent cell reselection mechanisms are made possible for use in E-UTRAN:

I Mobility state detection based on number of cell reselection counts

II Mobility state detection based on double settings of Treselection and Qhyst
As stated before the first mechanism, which is based on legacy WCDMA, is already specified in RAN2 specifications. Obviously the network will be allowed to activate only one of the 2 schemes at a time. But UE needs to be compliant to both schemes. However since double setting based scheme does not require any extra filtering at the UE, therefore impact on UE complexity, we believe, will not be significant.   

The availability of these schemes will give network the required flexibility to use the scheme, which is most suited in a given deployment scenario. 
If our proposal is acceptable to other companies then LS can be sent to RAN2. 
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