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1 Introduction
In RAN4 previous meetings, requirements on RSTD measurement and accuracy have been generally agreed except final accuracy numbers both for intra-frequency case and inter-frequency case [1-2].  Currently there have been a lot of discussions on simulation results and implementation margin for intra-frequency case. In this contribution we will present detailed discussions on the extra implementation margin for inter-frequency RSTD.
2 Discussion
As pointed out in [3], delay characteristics of RSTD measurement will change as the frequency changes, which will cause extra RSTD error. To be more specific, group delay can be classified into three major types, including atmosphere group delay, antenna group delay and front end group delay (including filters, mixers, amplifiers and etc.), which is illustrated in Figure 1.
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Fig. 1 UE inter-frequency measurement of PRS 

The atmosphere group delay is dependent on wireless channels and frequency. As a reference, it is stated in [4] that the tropospheric group delay is frequency independent for frequencies below 15 GHz. Although the conclusion is based on GPS, where it is generally a LOS channel, we believe that this factor would not impact the RSTD accuracy much since it brings similar delay for inter-frequency measurements of two different sites, especially for requirements in AWGN.
The phase response of the receive antenna varies with the frequency, which leads to a distortion of antenna group delay. It is shown in [4] that antenna group delay of some kind of high-end antenna is below 3ns when the frequency ranges from 1.13GHz to 1.61GHz. Furthermore, the antenna can be calibrated in different frequencies. 
The group delay characteristics of the RF front end is determined by all components, i.e. filters, amplifiers, mixers. However, it is believed in [4] that the front-end group delay distortion is mainly due to the group delay characteristic of filter devices. Also it is pointed out that filters provide a wide range of group delay variation from 800ps to some tens of ns in frequency bands from 1.13GHz to 1.61GHz. Note the front end group delay can also be calibrated to some extend. 
From the above analysis, it can be concluded that group delay is within 100ns even if no calibration for inter-frequency measurement is considered. Meanwhile, for LTE system, it is straightforward to reuse the extra accuracy relaxation (0.5chip = 130ns) for inter-frequency requirement in UMTS [5], since the delay characteristics generally remain unchanged. As we know, the accuracy requirements should be set according to the sum of the number for intra-frequency case and the extra implementation margin for inter-frequency case. Considering the tight requirement of FCC, we propose 3Ts (≌98ns) as extra implementation margin for inter-frequency case.

3 Conclusion

In this contribution we have analyzed the group delay characteristics of RSTD inter-frequency measurement. We have the following proposal on extra implementation margin for inter-frequency RSTD accuracy:

Proposal: There is an extra implementation margin of 3Ts for inter-frequency RSTD accuracy compared to intra-frequency case.
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