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Overall Description
A new Rel-14 work item for the “Performance enhancements for high speed scenario” was approved in RAN#70 with the objective of “the requirements for at least 350 km/hr shall be developed”[1]. The issue for PRACH detection under the high speed scenario was instigated during the study phase on performance enhancements for high speed scenario and was identified the exiting PRACH cyclic shift restriction set defined in TS36.211 for high speed cells has a theoretical limitation of Doppler offset within +/-1.5*1.25KHz=+/-1.875KHz. Consider that the uplink Doppler shift will reach 2.269KHz for a high speed UE travelling at the speed of 350km/hr with carrier frequency of 3.5GHz, it is clear that the Doppler shift is out of the range that can be properly handled by the exiting cyclic shift restriction set.

During the study item on performance enhancements for high speed scenario, a new restricted set of cyclic shifts for extra high speed cells was proposed at Section 6.5.3.1 for supporting Doppler offset, at least, up to +/-2.5KHz in [2] as possible essential enhancement option (with more details on the proposal available in [3]). RAN4 would like RAN1 to investigate whether the proposal is suitable for supporting Doppler offset, at least, up to +/-2.5KHz. If yes, RAN4 would like RAN1 to consider the introduction of the new restricted set of cyclic shifts for extra high speed cells in to TS 36.211 in Rel-14. 

In addition, another solution was suggested to only use the root sequece without cyclic shifts for the UE to do the random access [4].. 
Actions
To RAN WG1
ACTION: RAN4 would kindly ask RAN1 to investigate whether the new restricted set of cyclic shifts for extra high speed cells proposed at Section 6.5.3.1 in [2] and the solution proposed in [4] are suitable for supporting uplink Doppler offset, at least, up to +/-2.5KHz, and if the proposed new restricted set of cyclic shifts for extra high speed cells is a suitable solution, RAN4 would ask RAN1 to consider introducing the new restricted set into TS 36.211 in Rel-14.
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