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1 Introduction

Simulation methodologies and parameters for RFPM were decided upon and documented in [1] during the RAN #61 meeting in San Francisco, and simulation results were presented in the RAN #62 and RAN #62bis meetings in Dresden and Jeju [2, 3]. This document presents additional simulation results covering the scenario when GSM Inter-RAT measurements are made available to the RFPM algorithm. 
2 Simulation Assumptions and Results
The simulation setup and assumptions are same as that described in [2, 3]. Three different versions of RFPM were considered in [3] and are recapitulated here. The first version (RFPM) used only TA and RSRP, while the second version (RFPM+) used the RSTD measurements as well. The third version dubbed RFPM++ used RSRP measurements that were made in the PRS sub-frames. 
The GSM cell sites are assumed to be co-located with the LTE cell sites. A maximum of 6 neighbours are assumed to be hearable at any given location. A zero mean Gaussian r.v. with std. of 6 dB is added to the GSM rssi values to represent both the modelling and measurement errors.  
2.1 Synchronous Network Results
Figures 1-2 show RFPM performance results for Synchronous LTE network scenario when the GSM Inter-RAT measurements are used. Addition of the GSM Inter-RAT signal strengths dramatically improves the performance of RFPM which by itself suffers due to poor CRS hearability. There are some modest performance gains in case of RFPM+ and RFPM++ due to the additional measurements. 
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  RFPM   (67% = 90m, 95% = 227m, 99% = 335m,

  RFPM+     (67% = 20m, 95% = 40m, 99% = 61m,

  RFPM++     (67% = 14m, 95% = 41m, 99% = 64m,

  RFPM & Inter-RAT   (67% = 45m, 95% = 188m, 99% = 301m,

  RFPM+ & Inter-RAT  (67% = 14m, 95% = 40m, 99% = 61m,

  RFPM++ & Inter-RAT    (67% = 10m, 95% = 36m, 99% = 60m,


Figure 1. ETU70, 500 m Urban, 10 MHz, 1 PRS subframe. Traffic Loading Factor = 1.
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  RFPM   (67% = 114m, 95% = 252m, 99% = 347m,

  RFPM+     (67% = 36m, 95% = 85m, 99% = 133m,

  RFPM++     (67% = 22m, 95% = 82m, 99% = 132m,

  RFPM & Inter-RAT   (67% = 36m, 95% = 184m, 99% = 297m,

  RFPM+ & Inter-RAT  (67% = 22m, 95% = 71m, 99% = 117m,

  RFPM++ & Inter-RAT    (67% = 14m, 95% = 60m, 99% = 108m,

 
Figure 2. ETU70, 500 m Urban, 1.4 MHz, 6 PRS subframes. Traffic Loading Factor = 1.
2.2 Asynchronous Network Results
Figure 3-4 show results when GSM Inter-RAT measurements are used in the LTE asynchronous scenario (the asynchronicity error is assumed to be 500 ns, i.e. corresponding to the case when LMUs are available for network synchronization). Again, addition of GSM signal strength measurements as additional features improve RFPM’s performance considerably. 
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  RFPM   (67% = 93m, 95% = 235m, 99% = 313m,

  RFPM+     (67% = 61m, 95% = 177m, 99% = 291m,

  RFPM++     (67% = 51m, 95% = 171m, 99% = 275m,

  RFPM & Inter-RAT   (67% = 42m, 95% = 190m, 99% = 318m,

  RFPM+ & Inter-RAT  (67% = 36m, 95% = 122m, 99% = 210m,

  RFPM++ & Inter-RAT    (67% = 28m, 95% = 110m, 99% = 194m,


Figure 3. ETU70, 500 m Urban, 10 MHz, 1 PRS subframe. Traffic Loading Factor = 1.
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  RFPM   (67% = 117m, 95% = 259m, 99% = 334m,

  RFPM+     (67% = 71m, 95% = 216m, 99% = 342m,

  RFPM++     (67% = 51m, 95% = 196m, 99% = 300m,

  RFPM & Inter-RAT   (67% = 32m, 95% = 184m, 99% = 319m,

  RFPM+ & Inter-RAT  (67% = 30m, 95% = 132m, 99% = 239m,

  RFPM++ & Inter-RAT    (67% = 22m, 95% = 120m, 99% = 211m,


Figure 4. ETU70, 500 m Urban, 1.4 MHz, 6 PRS subframes. Traffic Loading Factor = 1.
3 Conclusion
This contribution presented further simulation results for quantifying RFPM’s performance in both synchronous and asynchronous LTE networks, and the effect of adding GSM Inter-RAT signal strength measurements. It was observed that the additional measurements improve RFPM’s performance significantly specially in the case of the base RFPM algorithm that uses only CRS based measurements and suffers from a hearability issue.  
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