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1 Introduction

RSRQ is currently defined as the ratio of RSRP to E-UTRA carrier RSSI [1]. There have been proposals to redefine RSRQ is different manner. This paper analyzes various other definition options as it was decided in ad hoc session to do further investigation in this area [2]. 
2 Motivation for RSRQ 
Our understanding is that a quality level measurement that could depict the downlink interference is needed for mobility in E-UTRAN. The downlink interference varies with UE position in the cell. Thus a quality measure such as RSRQ is a good measure for DL radio condition. On the other hand RSRP is a good measure for UL radio condition. It has been analyzed that both quality level and strength level metrics are needed in some important mobility scenarios [3].
3 Comparison of RSRQ and RS SINR  
3.1 Observation about RSRQ 
As stated above that RSRQ is defined as the ratio of RSRP to carrier RSSI. The denominator (RSSI) includes power and noise received from all cells including the serving one on the same carrier. We have the following observations:

· Estimate is not sensitive to certain time relations between cells since RSSI is average power within measurement bandwidth. 
· If intra-cell load increases the RSRQ deteriorates since RSSI component increases. 

· If inter-cell interference increases the RSRQ deteriorates since RSSI component increases.

· This has very similar characteristics as compared to CPICH Ec/No in WCDMA. Hence, RSRQ allows the network to perform load based handover, i.e. change cell if the load is high even if UE is not in the cell border region. 

3.2 Observation about RS SINR  

Alternative RSRQ definition in terms of RS SINR was proposed in [4]. We have the following observations regarding the RS SINR:
· Estimate is sensitive to certain time relations between cells. Therefore, the interference is likely to include interference from other symbols in addition to that on the reference symbols. 
· If intra-cell load increases the RS SINR estimation remains unchanged. Thus it cannot be used for load based mobility especially in idle mode. 

· If inter-cell disturbance increases RS SINR deteriorates.
· The main limitation is that it cannot be used for load based mobility. 

The difference in the expected behaviour of RSRQ and RS SINR observed by the UE from it serving cell is illustrated in figure 1.
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Figure 1: UE measurements done by the UE from the serving cell.
4 Conclusion
In this paper we have analyzed the difference between RSRQ and RS SINR. Based on this analysis we recommend RSRQ in its current form as specified in RAN1, as it would be more feasible for doing load based handover and cell reselection. 
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