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1
Introduction
In this contribution, we share our views on PRACH enhancements for performance enhancements for high speed scenario.
2
Discussion
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”. 
The issue for PRACH detection under the high speed scenario was investigated during the study phase on performance enhancements for high speed scenario. It 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 +/-1.875KHz. 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 to be considered for supporting Doppler offset, e.g., up to +/-2.5KHz as a possible essential enhancement option. In addition, another solution was suggested to only use the root sequences without cyclic shifts for the UE to do random access. These two solutions represent a tradeoff of performance robust and PRACH capacity restrictions.
Regardless of the solutions to support high-Doppler scenarios, the PRACH capacity is reduced due to the need of higher resolution to resolve different PRACH transmissions. In other words, there is a tradeoff between PRACH capacity and PRACH resolution. 
To address this, we should consider supporting two PRACH resource sets in a cell, e.g.:
· One new PRACH resource set is used for very high Doppler (e.g., up to 350km/hr at 3.5GHz)
· One legacy PRACH resource set targeting regular needs and/or relatively lower high speeds 
Such management may be indicated as part of SIB transmission. The separation of the two or more PRACH resources set can be FDM, TDM or a combination thereof.  
3
Conclusions 
In this paper, we presented our views on PRACH enhancements for performance enhancements for high speed scenario. In particular, we propose:
· Proposal: For a cell supporting enhanced PRACH operation for high speed, considering indicating two sets of PRACH resources, one optimized for high speed (e.g., via restricted cyclic shifts or root sequences only) and the other optimized for regular usage.
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