3GPP TSG-RAN WG4 Meeting #66bis
R4-131757
Chicago, 15th  – 19th April 
Title:
Further RFPM Simulation Results
Source:
Polaris Wireless
Agenda Item:
9.5
Document for:
Discussion and decision
1 Introduction

In RAN4#66, the UE Rx-Tx timing difference parameter value was agreed upon as part of simulation assumptions for the RFPM SI [1]. This contribution presents results for the baseline RFPM scenario, the scenario with reduced interference sub-frames, and the scenario where GSM Inter-RAT measurements are included. 
Error Models:-
· 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])
Simulation Scenarios:-
1. Intra-frequency RSRP and UE Rx-Tx time difference measurements performed in normal subframes, at full system load  (Baseline scenario)
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
Priority is given to the GSM scenario.
This contribution presents simulation results for the above scenarios and proposes simulation assumptions for the GSM inter-RAT measurement.
2 Simulation Results

The system level simulation parameters are same as those listed in [2]. 
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  Baseline RFPM     (67% = 148m, 95% = 313m, 

  RFPM in reduced interference subframe     (67% = 130m, 95% = 301m) 


Figure 1: Urban RFPM positioning error CDFs for 1.4 MHz
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  Baseline RFPM     (67% = 158m, 95% = 331m) 

  RFPM in reduced interference subframe     (67% = 140m, 95% = 311m) 


Figure 2: Urban RFPM positioning error CDFs for 10 MHz

3 Simulation assumptions for the GSM inter-RAT measurement and further results
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.

From the above paragraph, the detection threshold for the RSSI measurement in GSM can be assumed as -110dBm. Also for simplicity, we consider that the network is frequency planned and there is no co-channel interference. The RSSI measurement error can be assumed as ±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. Co-located cell deployment of GSM and LTE can be studied first. The prediction and reference data error models can also be borrowed from the LTE case. 

Proposal 1:

· 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])
· Prediction and reference data error models (Same as for LTE)
· Two components, e1+e2, each fo for GSM 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)
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Figure 3: Urban RFPM positioning error CDFs for 1.4 MHz with GSM Inter-RAT
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  Baseline RFPM     (67% = 158m, 95% = 331m, 

  RFPM in reduced interference subframe     (67% = 140m, 95% = 311m) 

  RFPM in reduced interference subframe + Inter-Rat  (67% = 108m, 95% = 279m) 


Figure 4: Urban RFPM positioning error CDFs for 10 MHz with GSM Inter-RAT
It can be seen that RFPM’s performance improves with increasing number of measurements that are available either through the reduced interference sub-frame mechanism, or through the inter-RAT mechanism.
Observation1:

· RFPM’s performance improves significantly in both the reduced interference sub-frame scenario and the inter-RAT scenario, relative to the baseline scenario.
4 Conclusion
In this contribution, RFPM simulation results are provided for the assumptions and scenarios agreed upon earlier. Below is a summary of our proposals and observations:-
Proposal 1:

· 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])
· Prediction and reference data error models for GSM (Same as for LTE)

· 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)
Observation1:

· RFPM’s performance improves significantly in both the reduced interference sub-frame scenario and the inter-RAT scenario, relative to the baseline scenario.
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