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1. Introduction

In previous meetings RAN4 has discussed and agreed requirements for RSRP and RSRQ accuracies. In this contribution we discuss the used assumptions and the impact to static test condition. 
2. Discussion
The RSRP and RSRQ requirements set in 36.133 are based on analyses regarding the sidecondtions and simulations. Simulations were performed in fading and in static conditions (for example [1],[2] and [3]) assuming receiver diversity. Even though not explicitely mentioned in all contributions it can be with assumed that these were performed while assuming uncorrelated fading and interference (noise) at each receiver antenna port. 
In last meeting a test case proposal was made for verifying the RSRP and RSRQ accuracy requirements, [4] [5]. As these test cases aim to verify the relative measurement accuracy, two cells are present in testscenarios. In these test cases the cells are at nearly equal or at higher level than the introduced AWGN interference. For intra-frequency test case this actually means that the interference seen at UE receiver antennas in the test is not anymore uncorrelated as large part of it consists of neighbouring cell transmission. This implies that the diversity combining gain, that was considered to be present when determining the requirements and sideconditions is reduced. Figure 1 illustrates the loss of theoretical combining gain in static conditions when noise seen at receiver antenna ports is correlated. It can be seen, when introduced noise and neighbouring cell are approximately equally strong, the combining gain is less than half from the theoretical 3dB gain. Therefore this would need to be accounted in the tests in order to avoid practically unrealizable requirements.
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Figure 1. Theoretical combining gain in precense of correlated noise
3. Possible solutions
As noted in previous section the correlation of interference signal between receiver antenna ports seen in RSRP and RSRQ test cases could differ from the interference structure assumed when determining the requirements and expected in practise. In principle there exists two alternatives to account this in the tests. The requirements could be adjusted for example by relaxing the test requirements to compensate the loss in diversity. This would require determining and agreeing suitable relaxation per test case. Alternatively the diversity could be attempted to be restored by changing the interference signal properties. One simple way of achieving this is presented in Figure 2. In Figure 2 an additional phase rotation is introduced to the signal going from cell2 to second receiver antenna port. This could be seen as a frequency error (for example 5Hz) providing some variation between the signals seen at each receiver port. 
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Figure 2. Alternative test configuration
4. Conclusion

In this brief paper we have raised an issue regarding the actual interference seen by the UE in test conditoons. In discussed RSRP and RSRQ test cases the interference ceases to be uncorrelated between receiver antennas, which has been the assumption used when deriving the requirements. This would need to be accounted or circumvented in some manner in order to keep the requirements reasonable. In context of this contribution we have identified two possible ways to try to compensate the diversity gain loss in static tests; adjust requirements in test cases or/and introduce phase rotation between the receive antennas from one neighbouring cell to modulatethe diversity gain. We would propose RAN4 to consider the issue raised and try to identify a feasible method to overcome the problem.
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