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1 Introduction

In last RAN4meeting, the simulation assumption of RFPM is approved in [1]. The key assumptions can be summarized as,
· Prediction and reference data error model

· Two components, e1+e2, each following normal distribution with zero mean
· e1: RMS = 9 dB (for 90% of randomly selected UEs)

· e2: RMS = 13 dB (for 10% of randomly selected UEs)
· Intra-frequency RSRP real-time measurement error model

· Follows normal distribution with zero mean
· RMS = 6.5 dB (normal subframes at full system load; assume (8dB at 90%-ile measurement accuracy [TS 36.133])

· RMS= 5.7 dB (subframes with reduced interference; assume (6dB at 90%-ile measurement accuracy [TS 36.133])
Besides the above error models, the scenarios for study can be listed as follows. Scenario 1 is the baseline case.
1. Intra-frequency RSRP and UE Rx-Tx time difference measurements performed in normal subframes, at full system load  (baseline)
2. Intra-frequency RSRP and UE Rx-Tx time difference measurements performed in subframes with reduced interference (e.g. without any data traffic in interfering cells)
3. Intra-frequency RSRP , UE Rx-Tx time difference and one inter-RAT measurement, where the inter-RAT measurement may be, e.g.,
· UMTS: CPICH RSCP measurement, at full UMTS system  load (real-time measurement error is FFS)

· GSM: carrier RSSI measurement, at full GSM system load (real-time measurement error is FFS)

· Other RATs are FFS

Based on the approved assumptions, in this contribution, the simulation results for scenario 1 and 2 are provided. Moreover, for scenario 3, the RFPM simulation assumptions for inter-RAT measurement of GSM are also discussed.
2 Simulation Results for scenario 1 and 2
For scenario 1 and 2, intra-frequency RSRP and UE Rx-Tx time difference measurement results are used for pattern matching, and the only difference between scenario 1 and 2 is the load/interference status.

2.1  UE Rx-Tx time difference measurement error

Similar as RSRP measurement error, we can also use random value following normal distribution with zero mean for representing UE Rx-Tx time difference measurement error. For 10MHz measurement bandwidth, UE Rx-Tx time difference measurement accuracy is ±10Ts at 90%-ile probability [in TS36.133], i.e. if CRS Ês/Iot is higher than -3dB the UE Rx-Tx time difference measurement error cannot exceed range of [-10, +10] Ts at 90%-ile probability. The UE Rx-Tx time difference measurement error can be generated as a random value based on the normal distribution with mean 0Ts and RMS=‘sigRxTx_Ts’. If sigRxTx_Ts is configured, the CDF of the normal distribution can be obtained, and the cumulative probability of abs(UE Rx-Tx time difference measurement error)＞10Ts can be also captured. Thus, in order to obtain the reasonable sigRxTx_Ts, some mathematical simulations have been done, and the results can be summarized as follows.

Table 2. sigRxTx_Ts vs. cumulative probability of abs(UE Rx-Tx time difference measurement error)＞10Ts

	RMS(sigRxTx_Ts) (Ts)
	3
	4
	5
	6
	7
	8
	9
	10

	Cumulative probability of abs(UE Rx-Tx time difference measurement error)＞10Ts 
	≈0
	≈2%
	≈5%
	≈10%
	≈15%
	≈21%
	≈27%
	≈32%


It can be observed that if the sigRxTx_Ts is higher than 6Ts the cumulative probability of abs(UE Rx-Tx time difference measurement error)＞10Ts will become higher than 10%. Thus, we choose sigRxTx_Ts =6Ts as a reasonable RMS to generate random values as UE Rx-Tx time difference measurement error.
Proposal 1:
· UE Rx-Tx time difference measurement error model

· Follows normal distribution with zero mean
· RMS = 6Ts (assume (10Ts at 90%-ile measurement accuracy [TS 36.133])

2.2  RFPM Simulation results
The system level simulation assumption can be referred to [2]. Based on the above simulation assumption for the measurement error models, the simulation results of RFPM can be obtained as,
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Figure 1. RFPM positioning performance with grid size 50m*50m
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Figure 2. RFPM positioning performance with grid size 10m*10m
Observation 1:  Positioning accuracy of scenario with reduced interference outperform the positioning accuracy of scenario with full system load. 

Observation 2: 10m*10m gird size RFPM can achieve better positioning performance than 50m*50m.

In order to find the reason why scenario 2 is better than scenario 1, we also logged the detectable cell number vs. UE number ratio. From the figure 3, it is obvious that in scenario 1 most of UEs only use one cell’s RSRP measurement result for pattern matching; however in scenario 2 most of UEs can use 6-7 cells’ RSRP measurement results for pattern matching.
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Figure 3. Detectable cell num. vs UE num ratio
Observation 3: The detectable cell number for RSRP measurement in scenario 2 is generally larger than in scenario 1.
From the observations, we can foresee that the performance gain when the pattern matching cells number increases by introducing inter-RAT measurement, e.g. GSM.
Proposal 2: 
The RFPM positioning performance can be improved when more measurement elements can be obtained for pattern matching.
3 Simulation assumption on carrier RSSI measurement in GSM
In TS45.008 requirement for carrier RSSI of GSM is specified as,
The R.M.S received signal level at the receiver input shall be measured by the MS and the BSS over the full range of ‑110 dBm to ‑48 dBm with an absolute accuracy of ±4 dB from ‑110 dBm to ‑70 dBm under normal conditions and ±6 dB over the full range under both normal and extreme conditions. The R.M.S received signal level at the receiver input shall be measured by the MS above -48 dBm up to -38 dBm with an absolute accuracy of ± 9 dB under both normal and extreme conditions.

The detection threshold for GSM can be understood as -110dBm of carrier RSSI. For simplicity, we consider the carriers can be planned for all the cells to avoid co-channel interference. Moreover, regarding the RSSI measurement error, we can adopt ±6 dB at 90%-ile measurement accuracy which is similar as reduced interference case of LTE, and therefore the carrier RSSI real-time measurement error model can follow normal distribution with zero mean and RMS=5.7dB. To be a baseline case, co-located cell deployment of GSM and LTE can be studied first.
Proposal 3:

· Co-located cell deployment of GSM and LTE

· Detection threshold for GSM is -110dBm of carrier RSSI

· Carrier RSSI  real-time measurement error model for GSM

· Follows normal distribution with zero mean
· RMS = 5.7 dB (assume (6dB at 90%-ile measurement accuracy [TS 45.008])

4 Conclusion
In this contribution, the simulation results for scenario 1 and 2 are provided. Moreover, for scenario 3, the RFPM simulation assumptions for inter-RAT measurement of GSM are also discussed. The proposals are summarized as,

Proposal 1:

· UE Rx-Tx time difference measurement error model

· Follows normal distribution with zero mean
· RMS = 6Ts (assume (10Ts at 90%-ile measurement accuracy [TS 36.133])

Proposal 2: 

The RFPM positioning performance can be improved when more measurement elements can be obtained for pattern matching.

Proposal 3:

· Co-located cell deployment of GSM and LTE

· Detection threshold for GSM is -110dBm of carrier RSSI

· Carrier RSSI  real-time measurement error model for GSM

· Follows normal distribution with zero mean
· RMS = 5.7 dB (assume (6dB at 90%-ile measurement accuracy [TS 45.008])
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