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1 Introduction
A new Study Item was defined at 3GPP TSG RAN Meeting #66 in [1]. In this contribution the we discuss the UL physical layer limits inherent in the LTE physical layer design from 3GPP release-8.
2 Discussion
The SID states [1]:

Associated requirements to be enhanced for deployment scenarios with UE velocity at least up to 350km/h as 1st priority :
But the SID also continues:
Associated requirements to be studied for deployment scenarios with UE velocity above 350km/h:
The LTE prestudy leading up to the 3GPP release-8 EUTRAN requirements, reported in [2], concluded that:
The mobile speed above 250 km/h represents special case, such as high speed train environment. In such case a special scenario applies for issues such as mobility solutions and channel models. For the physical layer parameterization E-UTRAN should be able to maintain the connection up to 350 km/h, or even up to 500 km/h depending on the frequency band.
This means that we have a physical layer structure designed to deal with these requirements resulting in a specification aiming at 350 km/h for the highest bands in the HST RAN4 specification, B1 and B7. 
One example of physical layer limits for Doppler frequency management is PRACH. Random access preambles generated from common root sequence using cyclic shifts.
High frequency offset impact on PRACH will decrease main peak in matched filter output for random access  preamble. This may cause missed detection. High frequency offset impact on PRACH will also cause additional peak(s) in matched filter output. This may cause false detection.
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Figure 1: matched filter output
The 3GPP standard support either a strong main peak or secondary peak. A restricted set of cyclic shifts is defined in sub clause 5.7.2 of 36.211 to cope with higher speeds when the main peak becomes weak but there is still a significant secondary peak. However, at higher frequencies both the main and secondary peaks become weak. This happens around 350 km/h for the highest bands in the HST RAN4 specification, B1 and B7.
3 Conclusion

Doppler frequencies beyond 350 km/h the highest bands in the HST RAN4 specification, B1 and B7, breaks the current physical layer as defined by 3GPP release 8. 
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