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1 Introduction
In the previous meeting RAN4 AdHoc 2010-01, companies have given link-level simulation results on the RSTD accuracy for OTDOA and UE Rx-Tx time difference accuracy for Enhanced Cell ID positioning methods [1-7]. Furthermore, brief discussions on implementation margin have also been proposed in [6-7]. In this contribution we present some comprehensive discussion on the implementation issues. Based on the discussion on the implementation margin and simulation results in [5-7], we further propose accuracy requirements for UE Rx-Tx time difference.
2 Implementation Imperfections
Reference signals could be detected at the UE side by using correlator for RSTD and UE Rx-Tx time difference measurement. Implementation imperfections would be introduced both at eNB side and UE side, which include but might not be limited to eNB synchronization error, eNB clock error, eNB transmit modulation error, UE clock error, error caused by multiple path, UE quantification error, and UE measurement error on inter-frequency.

eNB synchronization error
As discussed in [8], the eNB synchronization is assumed to be done through GPS/GNSS, and the error of eNB synchronization is assumed to be zero mean Gaussian random variable with the standard deviation of 100ns. The eNB synchronization error only affects measurements on RSTD since only CRS from single cell is needed for UE Rx-Tx measurements. 
eNB clock error 
The eNB oscillator accuracy requirement is ±0.05 ppm [11], which means 25ns for carrier frequency of 2GHz. Note that the error in time-domain will change as carrier frequency changes.
eNB transmit modulation error
Currently there is no requirement on the eNB modulation quality on CRS or PRS, while eNB modulation error on CRS or PRS will cause some detection error at UE side. Thus an agreement on the requirement of the eNB modulation quality on CRS and PRS may be needed. It is natural to reuse the EVM requirements of PDSCH. However, we believe the influence caused by eNB modulation error to the UE measurement error is not significant because UE uses correlation for measurement, which critically suppresses the noise.
UE clock error
The UE oscillator accuracy requirement is ±0.1 ppm [12], which means 50ns for carrier frequency of 2GHz. 
Multiple path error and quantification error
Multiple path and quantification effect have been modeled in the link-level simulation. Thus there is no need to consider these errors for implementation margin. 
UE measurement error on inter-frequency
When it comes to inter-frequency measurement for RSTD, processing delay of Analog/Digital converter, amplifier and filter will change as the frequency changes, which cause extra measurement error to PRS arrival time. Thus looser accuracy requirement should be considered for inter-frequency measurement. 
3 Requirement of UE Rx-Tx time difference measurement 
Considering the above Implementation Imperfections, we propose about 100ns implementation margin for UE Rx-Tx time difference measurement. From the link-level simulation results for UE Rx-Tx time difference measurement errors in [5-7], we also propose the requirement of UE Rx-Tx time difference measurement as follows,
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4 Requirement of RSTD measurement
For RSTD measurement, eNB synchronization error and eNB clock error should be increased due to different eNB error distributions, together with error caused by eNB transmission modulation, while UE clock error will not take effect because it remains unchanged in the measurement of PRS from different eNBs. Thus a coarse implementation margin of above 150ns is proposed in case of intra-frequency measurement. 
However, 150ns error means about 45m error in distance. Maybe it is too loose for the RSTD measurement considering the US FCC mandate E911 phase 2 requirements of 50m for 67% of calls and 150m for 95% of calls. Taking implementation limitation and OTDOA performance into consideration, a relatively more stringent implementation margin is proposed for RSTD intra-frequency measurement. 
For inter-frequency measurement, an extra implementation margin of 100ns is proposed referring to UMTS [13], where an extra accuracy requirement of 0.5chip, i.e. 130ns, is employed in inter-frequency case. 
5 Conclusion
In this contribution we give a comprehensive discussion on the implementation margin for RSTD and UE Rx-Tx time difference measurement. We also propose requirement accuracy for UE Rx-Tx time difference. We request RAN4 to consider these results in the discussion on the positioning requirements. 
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