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1
Introduction
In previous meetings several issues related to RSRQ computation and the way RSRQ is defined were discussed. In [1], [2] ,[3]. We proposed to apply the RSRQ calculation method used for eICIC to all cases as this better reflects the actual conditions on a certain carrier. In this paper we further elaborate on this topic and reiterate our proposal.
2
Discussion
Several issues regarding the definition of RSRQ were discussed in previous meetings. Besides the wideband RSRQ discussion there were also several proposals on changing the RSRQ definition so as to apply the definition used for eICIC to all cases [1], [2],[3]. 
In Rel.10 eICIC the RSRQ definition was changed such that RSSI is computed over the entire subframe and not only on symbols containing CRS. This method is thought to better reflect the interference conditions on a certain carrier by including the interference generated by data traffic.  In several previous papers [1],[2], [3] several advantages of using this definition were presented. It was shown that the current definition can lead to large mismatches in certain scenarios and that computing RSSI on the entire subframe offers a much better estimate of the actual traffic conditions on the frequency.  

The analysis in [1] and [2] it was showed that in asynchronous systems or in the presence of CSG cells there could be significant mismatches between RSRQ computed only on symbols containing CRS and over the entire subframe. The following observations were made:
Observation 1: Current RSRQ definition can lead to large mismatches between synchronous and asynchronous scenarios even for the same loading. 
Observation 2: RSRQ mismatch could lead to outages in cases such as when the UE is in the vicinity of a CSG cell. 

These mismatches can affect the system performance due to difficulties in setting the proper RSRQ thresholds to trigger inter-frequency measurements or hand overs.
In [3] it was also shown that the power saving benefits of using only symbols containing CRS are very limited if any. The UE has to process entire subframes on paging occasions anyway so opportunities to use micro-sleep would be present only if the UE uses other subframes to perform measurements in idle mode.
Considering all the analysis presented so far, changing the RSSI definition to be computed over the entire subframe presents several advantage without any major drawback. As was already noted in [3], in order to avoid the legacy problems, the RSSI computed over the entire subframe could be averaged over the number of symbols to obtain a value that is close to the value obtained in the legacy case. If this approach is adopted, the value obtained in a fully loaded system would be the same for the 2 cases and there is no need to adjust the RSRQ thresholds in the network. The RSRQ values and dynamic range will increase in the case of a lightly loaded, however, this will not impact the system performance as the RSRQ values will be above the triggers set for mobility/offloading.

Based on the above observations and the benefits already shown in previous papers[1],[2],[3] we reiterate our proposal to extend the RSRQ definition used for eICIC to all cases.
A concrete proposal on how the change the RSRQ definition is given In Annex A. 

3 
Conclusions

In this paper we briefly summarized the analysis already presented in [1],[2],[3] on the way RSRQ is defined/calculated. Based on our analysis and observations changing the RSSI definition to be computed over the entire subframe presents several advantage without any major drawback and will improve the system performance.
The proposal is as follows:

Proposal 1: Change the RSSI definition to be the total power measured over all OFDM symbols in a subframe for all cases (not only when eICIC is used).
A text proposal for the definition is given in Annex A.
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5.1.3
Reference Signal Received Quality (RSRQ) 

	Definition
	Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed over all OFDM symbols in the subframe , in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 
The reference point for the RSRQ shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRQ of any of the individual diversity branches.

	Applicable for
	RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency
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