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1. Introduction
New RSRQ definition has been discussed in several RAN4 meetings. Specifically in RAN4 #73 meeting, it was discussed that the necessity of accuracy requirements and some test requirements for RSRQ measurement based on the new RSRQ definition [1]. Although the introduction of the accuracy requirements did not reach a consensus, the introduction of tests for new RSRQ measurement was approved in the way forward [2]. In this contribution, we discuss the detail of the tests for new RSRQ measurement.
2. Discussion
2.1. Test purpose
When RSRQ measurement is conducted based on the new RSRQ definition, the RSSI is measured over all OFDM symbols in the indicated subframes. The new RSRQ capable UEs select the either of new or legacy RSRQ definitions based on the indication by higher layer.  More specifically, the condition that the new RSRQ definition is selected is the case RSRQ-type is allSymbols or allSymbolsWithWideBand as RRC parameters.
Note that the definition of the RSSI for the new RSRQ definition is the same as that for eICIC which is specified as one of the mandatory features for Rel-10 and onwards. The new RSRQ definition for Rel-12, however, can be independently selected from eICIC. Thus, it is essential to verify if the new RSRQ definition is correctly selected based on the corresponding RRC parameter. 
Proposal 1: Test cases should be introduced to verify if the new RSRQ definition is correctly selected based on the indication provided by higher layer.
2.2. Test conditions
In our understanding, it would be possible to fulfil the purpose of the Proposal 1 by testing new RSRQ measurement in specific test conditions, which provide different measurement results with legacy and new RSRQ measurement. 
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Figure 1: An example test condition
More specifically, we assume the condition that there are two cells where there is no PSDCH traffic and that the time offset between the two cells is set for the OFDM symbols including CRS to be arranged in a single layer. For instance, we assume that time offset between Cell 1 and Cell 2 is 142 us (around 2 OFDM symbol lengths) as illustrated in Figure 1. In this case, although OFDM symbols without CRS are interfered by the other cell, the OFDM symbols with CRS are not. In other word, the measurement result based on new RSRQ definition would be different from that based on legacy one. 
Observation 1: Conditions illustrated in Figure 1 can provide different measurement results with legacy and new RSRQ measurement. 
One of the methods for checking the measurement result is using the event triggered measurement report. For example, we assume that an event A2 measurement is configured and the threshold is set to -3dB. If we set RSRPs for both Cell 1 and Cell 2 to be 0dBm, the results of RSRQ measurement based on legacy and new RSRQ definition are about -6dB and -0.58dB, respectively. Note that, the above values are roughly calculated in the assumption where there are only CRS. With these conditions, if we confirm the behaviour of event trigger measurement report, it is possible if the UEs appropriately conduct RSRQ measurement based on the indicated (new) RSRQ definition by higher layer. 
Observation 2: Event triggered measurement report can be used for verifying the UEs appropriately conduct RSRQ measurement.
Based on the above observations, it is feasible to generate a test case to fulfil the purpose of the proposal 1. 

Observation 3:  It is feasible to generate a test case to fulfil the purpose of the Proposal 1 by establishing the following conditions.
· Two cells without any PSDCH traffic.
· The Time offset between the two cells is set for the OFDM symbols including CRS to be arranged in a single layer.
· Using an event triggered measurement report 
3. Conclusion

In this contribution, we discussed the detail of tests for new RSRQ measurement. Our proposals and observations are as below. 

 Proposal 1: Test cases should be introduced to verify if the new RSRQ definition is correctly selected based on the indication provided by higher layer.
Observation 1: Conditions illustrated in Figure 1 can provide different measurement results with legacy and new RSRQ measurement. 

Observation 2: Event triggered measurement report can be used for verifying the UEs appropriately conduct RSRQ measurement
Observation 3:  It is feasible to generate a test case to fulfil the purpose of the Proposal 1 by establishing the following conditions.
· Two cells without any PSDCH traffic.
· The Time offset between the two cells is set for the OFDM symbols including CRS to be arranged in a single layer.
· Using an event triggered measurement report 
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