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1 Introduction

RAN4 is currently studying a number of performance requirements assuming continuous downlink reception scenario i.e. non DRX case. But DRX reception scenario is equally important since large number of UE will be operating in DRX mode. Therefore in the next stage RAN4 will address how to handle the RRM requirements under active mode DRX operation. In this paper we suggest a way forward on how to address RRM requirements in active mode DRX.
2 Impact of DRX on Mobility
The following RRM related measurements and functions are performed by UE on regular basis:
· Cell identification of new cells
· Measurement and reporting of neighbour cell measurement quantities (e.g. RSRP, RSRQ)  
The DRX feature implies that UE will mainly collect the measurement samples at the wake up instances or at least the measurement activity will be considerably reduced compared to continuous reception scenario. This would lead to coarser requirements for instance longer cell identification delay and measurement periods of measurement quantities. Therefore, if requirements under DRX operation are not prudently specified then DRX may have some adverse effect on the mobility performance.
3 Measurement Activity based on Relative Cell Quality 
The UE will be required to measure RSRP and RSRQ [1] from at least certain minimum number of identified cells over a given measurement period. The current RAN4 working assumption on the number of cells is between 6 and 8 [2]. 

In DRX if the UE measures over all the required identified cells (e.g. 8) over the same measurement period (i.e. the same sampling rate), the measurement period and eventually the reporting delay of all the cells would be extended. This could delay handover if the UE is in DRX (especially if DRX cycle is long) and is operating in cell border region. One possibility could be to switch off DRX when UE moves in the cell border region or in scenario where handover is imminent. However, this affects UE battery and secondly the UE may stay in cell border region considerably long without the need for any handover. 
One possibility is that in DRX the measurement activity of the measurements on a particular identified target cell is determined by the UE after comparing it with the serving cell. The UE performs measurement on all or sub-set of cells (serving and neighbor cells). But the measurement activity in terms of sampling rate is dependent upon whether the difference of the measured quantity (i.e. RSRP or/and RSRQ) between the serving and target cell is larger or smaller than the relative threshold. Hence the UE shall measure a target cell more often if its measured quantity is not less than ‘X’ dB below than that of the serving cell. On the other hand target cells whose measured quantity is lower than ‘X’ dB compared to that of the serving cell are sampled less frequently. This means stronger cells (including the serving cells) are sampled more often than the weaker ones. The UE will also have to update the set of weaker and stronger cells regularly. 

The measurement sampling rate has direct effect on the reporting delay. Therefore this approach will allow the UE to be able to report at least few cells with good reception quality more often. These cells (stronger) are also more likely and potential candidates for handover. 
4 Specification of Parameters: relative threshold and maximum cells with high intensity  
The threshold ‘X’ can be signaled by the network as it gives more freedom in choosing the threshold. However, a simpler solution based on fixed threshold value (e.g. 4 dB) could also be considered. 

In order to avoid the situation where UE has to measure on all or large number of cells if they have good quality (i.e. within X dB) a maximum number of cells (‘N’) that UE should be required to sample with high intensity could also be specified. This number (N) could either be signaled by the network or simpler approach based on some fixed value (e.g. 3 or 4) could also be considered.
5 Impact on Cell Identification
The cells in good radio conditions are identified relatively quickly because UE may have to perform only few correlation attempts. In addition by the virtue of the adaptive sampling of the identified cells based on relative quality, the UE could spend part of its resources in identifying new cells. This would enable the UE to detect at least cells in good radio conditions (potential candidate for handover) in relatively shorter time compared to the scenario when UE has to measure all the identified cells with equal intensity in DRX.  
6 Summary
In this paper we have suggested adaptive measurement requirements based on relative quality difference between the serving and the target cell in active mode DRX. This approach would allow the UE to report the measured quality and/or strength of at least few good cells more often to the network. This will ensure better mobility performance. 
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