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1 Introduction
New WI [1] is approved in RAN#67 on Multicarrier Load Distribution of UEs in LTE and it is proposed to first have a study phase to identify the issues and limitations of current mechanisms.
	The WI should first have a study phase to look at:

Limitations of the current mechanisms and measurement quantities for redistribution of UEs amongst multiple LTE carriers. 


Based on the analysis of the study phase, [1] then proposes to provide solutions for several topics, including:

	•
New measurement quantities, e.g. SINR, for better estimation of user throughput should be evaluated and introduced, if needed


This paper aims to discuss limitations of the current RSRP/RSRQ measurement quantities, and the impact this may have to effective multicarrier load distribution. 
2 Discussion 
In current LTE, RSRP measurement reflects the power received from the serving eNB, which does not consider interference, thus cannot reflect the quality of the radio link precisely. On the other hand, RSRQ is used to reflect link quality by taking RSSI into consideration. The relationship between RSRP and RSRQ can be roughly calculated by the following equation, assuming all the cells have the same level of load (:
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Where RSRP_s and RSRP_n denote the received power from the serving cell and neighboring cell respectively, and 0< ( ≤1 is the load factor. , and ( = 1 means that the resources of a cell are fully used (all REs are occupied) . 
Actually, the SINR value is well-recognized to reflect the quality of the radio link, based on which Channel Quality Indicator is reported to the eNB for DL scheduling. A higher value of SINR , means that a more aggressive modulation and coding scheme can be used, so that the UE can have higher throughput. The SINR value can be roughly calculated by
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    (2)
The correlation between SINR and RSRQ can be illustrated in the following equation
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      (3)
As per the equation, the relationship between SINR and RSRQ is illustrated in Fig.1). As we know RSSI takes signal, interference and noise into account. If the received signal increases, RSSI increases also. From the RSRQ definition, both the numerator and denominator increase with the same direction, resulting in very little change of RSRQ with received signal power. On the other hand, SINR linearly increases with the signal power. So RSRQ cannot adequately reflects the channel quality, especially if the UE is in good radio quality (e.g., SINR is bigger than 0 dB).
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Fig.1 Correlation between SINR and RSRQ

Observation 1: RSRQ cannot reflect the real channel quality if the UE has good radio quality.
If the serving eNB knows the SINR measured by a UE for neighboring cells/carriers, the serving eNB can estimate the throughput the UE could obtain if served by neighbour cells/carriers more precisely based on SINR than RSRQ. So the serving eNB can make better handover decisions based on the post-handover throughput estimation.
Proposal 1: SINR based measurement quantity should be introduced to improve performance of handover.
3 Conclusion

The contribution discussed limitations of the current mechanisms quantities.
Observation 1: RSRQ cannot reflect the real channel quality if the UE has good radio quality.
Proposal 1: SINR based measurement quantity should be introduced to improve performance of handover.
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