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1. Introduction
This document gives some considerations on E-UTRA home base station frequency error requirement.
2. Discussion

In UTRA different frequency error requirements were defined for different BS classes. Also for E-UTRA system the frequency error requirement should be specified separately for different base station classes in order to avoid putting unnecessary stringent requirements for some BS classes. 

There are extensive discussions on frequency error requirement for Home Node B when we were doing the UTRA Home Node B work item [1,2,3]. The frequency error requirement for the UTRA Home Node B system is defined as 0.25PPM based on ~30km/h UE speed and a maximum UTRA UE decode frequency offset of 591Hz. 
Considering that the E-UTRA Home base station is used in the same deployment scenario as for UTRA Home base station, the 30km/h UE speed is still apply.  But the maximum E-UTRA UE decode frequency offset is different from UTRA UE. The maximum UTRA UE decode frequency offset is derived for 0.05PPM frequency error and maximum UE speed of 250km/h. But for LTE there is a requirement for UE speed up to 350km/h, and even up to 500km/h. If calculating the maximum UE decoding frequency offset by choosing 350km/h, we can get
[E-UTRAUE total decode offset] =0.05ppm*2.6GHz + [UE velocity, m/s] * [Carrier frequency, Hz] / [speed of light, m/s]
                                                      =0.05PPM*2.6GHz+97*2.6GHz/3e8

                                                      =971Hz

Considering 30km/h UE speed in Home base station environment, the maximum frequency error can be calculated as
[Frequency error] = [E-UTRA UE total decode offset] - [Doppler shift at 30km/h]

                             = 971Hz – 72Hz

                             =899Hz
This corresponds to 0.34ppm. 
From the calculation we can see that the frequency can be relaxed to 0.34ppm. However, relaxing the frequency error further may have impact on BS tolerable synchronization time and synchronization requirement. Since synchronization is a very important requirement for TDD (also for some FDD scenarios), and 0.25ppm is not a stringent requirement for Home base station, we propose to reuse the 0.25ppm frequency error requirement for E-UTRA home base station. Document [3] already gives the feasibility analysis on frequency error for TDD and shown that 0.25ppm is feasible. 
3. Conclusion
This document gives considerations on home base station frequency error. It is proposed to reuse the 0.25ppm frequency error for E-UTRA home base station.
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