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1
Introduction

In the last RAN4 meeting #42bis discussion on UE RSRP measurement accuracies started. In this same RAN4#42bis meeting it was agreed that UE RSRP measurement requirements would be developed based on 1.25 MHz UE measurement bandwidth, which is the same as the bandwidth used for transmitting P-SCH and S-SCH. 

In this contribution we present some initial simulation results on UE absolute and relative RSRP measurement accuracy in AWGN conditions, which in our view form basis for the UE measurement accuracy requirements. 
In addition to the actual UE measurement accuracy, which may be degraded by various practical terminal implementation issues, noise and interference in the system, it is naturally also important to ensure that appropriate level filtering against fast fading is performed in the terminal. Fading variation, however, is not really caused by terminal measurement inaccuracies as typically for measurement periods that are used in cellular system some fading variation will still occur after averaging. Thus, even ideally averaged RSRP contains some level of variation due to fading. In this contribution we have not considered filtering issues for removing RSRP variation due to short term fading. This type of filtering issues and their impacts on handover performance are considered and studied in [1]. 
2
Measurement Accuracy Results and Considerations
In this section we present initial simulation results for studying absolute and relative UE RSRP measurement accuracies. Relative accuracy figures have been obtained assuming two cells at the same geometry level. As not all implementation imperfections are considered yet, these results represent some level of upper bound for measurement accuracies in given conditions. In the future also these different implementation imperfections should be considered in the requirement setting. 
We have performed simulations in AWGN conditions assuming approximately 1.25 MHz UE measurement bandwidth and 200 ms measurement period, for which four equally spaced measurements have been averaged non-coherently (in power domain). One measurement is 4 ms long over which coherent combination is used between reference symbols within a slot and then non-coherent combination (in power domain) is used between the slots. Geometry values of 0, -3, -6 and -9 dB have been simulated. Diversity reception is assumed in the UE. We have also done performance comparison for RSRP measurements between 1 and 2 eNB Tx antenna cases. In case of 2 Tx antennas the number of reference symbols available for the measurements is doubled, which then naturally improves the performance. 
In Figure 1 we show absolute and relative RSRP accuracy results for 1Tx antenna case. As expected, clear differences in measurement accuracies can be observed at different geometry levels. It should be noted that although the absolute accuracy CDF figures might give an impression that the mean RSRP values for different geometry values would differ from each other quite a bit, the actual difference in the linear mean values is only 0.2 dB.
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Figure 1 RSRP absolute and relative accuracy in AWGN conditions and with different geometries, 1 Tx antenna at eNB
In Figure 2 we have compared relative RSRP measurement accuracies between 1Tx and 2 Tx transmission at the eNB. Again clear performance difference in measurement accuracies is visible between these two cases due to increased number of reference symbols available for the measurements. It should be noted in addition to the actual measurement inaccuracy the number of reference symbols available for the measurements will also impact dynamic ranges of the measurements. As already discussed in RAN1 it would seem desirable to put effort in making it possible for the UE to utilise both of the reference symbols per slot for measurements when ever possible. It should also be discussed whether it is necessary especially in the first phase of the requirement development to cover all different cases in terms of available reference symbols for the measurements or whether it is sufficient to cover the main cases only. E.g. it could be discussed whether the first set of requirements need to consider limitations due to multiplexing of MBMS and unicast services to the same carrier. 

In addition to UE RSRP measurement accuracies also dynamic ranges for the requirements should carefully be studied once the general assumptions for the requirements are agreed.  
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Figure 2 Comparison of relative RSRP measurement accuracies between 1 Tx or 2 Tx antenna cases
In this section we have presented initial simulation results on RSRP measurement accuracies in AWGN conditions. We believe that AWGN conditions provide good basis for the definition of UE RSRP measurement accuracies. 
In addition to the accuracy requirements in AWGN conditions method(s) for verifying that the UE does proper filtering against fading should be identified and agreed. As fading characteristics may vary quite significantly from one radio propagation profile to another, it might be attractive to consider different requirement scenarios with different radio propagation profiles similarly as it is typically considered in demodulation performance requirements. Additionally some general requirements for event-triggered reporting of measurement results could be considered. 
Different interference scenarios may also degrade, even bias RSRP measurements and it would be beneficial to discuss how much effort RAN4 should put in considering different interference characteristics in the requirement scenarios for UE measurements. 
4
Conclusions
In this contribution we have presented some initial simulation results for UE absolute and relative RSRP measurement accuracies in AWGN conditions. As these initial simulation results do not consider all UE implementation imperfections yet, the results present some level of upper bound of UE RSRP measurement accuracy. Further work on the area is still needed before agreeing the actual UE requirements. 

We see that the accuracy requirements in AWGN conditions form a foundation for developing the UE RSRP measurement accuracies. We also see that in addition to the basic UE measurement accuracy requirements some requirement scenarios should be developed for ensuring appropriate filtering against fast fading in different (selected set of) radio propagations.
In the document we have also discussed the importance to make it possible for the UE to be able to utilize as many reference symbols in its measurements as possible. It was also noted how the amount of reference symbols also affect the dynamic range of RSRP measurements. 
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