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1 Introduction
RSTD measurements in the context of carrier aggregation have been discussed in previous meetings and some agreements have been reached. In [1] a brief analysis of the impact that image rejection has on RSTD measurements was shown and some concerns were raised. In this paper we also show a brief analysis on this topic that supports the concerns raised in [1].
2 Discussion
The mechanism through which a carrier’s image is generated during downconversion and how it affects the adjacent carrier was explained in multiple papers and also discussed in [1]. An IRR requirement of 25dBc( the image is 25dB lower than the original signal) was agreed during the last meeting and will be included in the RF core requirements.
In [2] a brief analysis on the impact that and adjacent carrier’s image has on RSTD measurements was briefly presented. Even though the analysis was based on a very simple model, some valid concerns were raised and the issue should be investigated further. In this paper we further analyze the issues with some very simple system simulation.

Fig.1 and Fig. 2 show the Signal to image ratio (SIR) of the 2nd to 5th strongest cells seen by a UE. A intra-band aggregation scenario where the aggregated carriers are colocated is assumed(scenario 1), e.g. the UE receive powers of the aggregated carriers are the same. The system layout is the one used in system simulations(RAN1 methodology, 36.942) with ISDs of 500m and 1732m. Assuming in-band aggregation of 2 carriers, CC1 and CC2, the graphs show the SIR when a UE is performing RSTD measurements on CC1 assuming a 25dBc image rejection of CC2. The lines in the graphs are SIRs for 2nd to 5th best from right to left.(2nd best has the 2nd highest received power so the best SIR).
In [2] it was shown that a minimum of 4-5 cells is necessary for accurate positioning, hence the cdf of SIRs for the 2nd to 5th best cells are ilustrated. Since an IRR of 25dBc is assumed, the SIR of the serving cell would always be 25dB and is not shown in these figures. As can be seen in these results the SIR is quite heavily impacted by the image leaked from the adjacent carrier. The impact becomes worse for 4th to 5th best because the received power is smaller. For the 4th and 5th best cell, an SIR of 0dB is seen with a probability of over 20%. The impact that this increase of interference has on the positioning performance should be further studied. It should also be noted that no other interference is added here, the interference is only created by the image of the adjacent carrier.

Furthermore, only the results for the best 5 cells are presented. Given that the recieved power for the other cells(6th best ~) is lower, the SIR will be degraded further. Since the positioning performance could be improved if more cells are detected, this would be very difficult under this scenario.
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Fig. 1. SIR with ISD 500m
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Fig.2 SIR with ISD 1732

In the light of these results and what was presented in [1], we believe that RSTD measurements in CA should be further studied and the impact that the image leakage has on performance should be assesed. Some relaxation of the performance requirements or some means to avoid the performance degradation should be discussed.  
It should also be noted that the impact of other RF impairments or the dynamic range of the receiver was not taken into account. As the dynamic range of these signals is very high, it might be worthwile to consider these also.

3 Conclusion
In this paper we presented some system simulation results to analyze the impact that image leakage has on RSTD measurements with carrier aggregation. A signal to imagre ratio(SIR) worse than 0dB was found with a probability higher than 20% for 4th and 5th best cell. This increase in interference levels is expected to have a negative impact on the positioning performance and should be further analyzed. 
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