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1. Introduction

During the discussion in WG4#34 related to the PRACH timing accuracy requirement an analysis was requested!

2. Analysis 

It has been suggested that if a UE first synchronises to a network while on the move, the Doppler shift could cause the UE to mis-set its internal clock rate, and send a PRACH burst with poor chip timing. This paper estimates the likely magnitude of such an error.

If a UE is moving relative to the base station at 100kph, then the fractional frequency error will be
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Or approximately 0.1ppm, per 100kilometeres per hour of relative velocity.

(at 2GHz this then directly corresponds to a frequency error of  ~200Hz per hundred kph.)

So the timing error for a UE at the likely maximum speed of say 200kph will be no more than 0.2ppm. (or one chip slipped in every 5 million).

If the chip clock is mis-corrected to bring the Doppler shift to zero, because the UE believes it is at rest, then the timing error this introduces in a 3.84mcps system is rather less than 1 chip ‘slipped’ per second. 

Performing the exact calculation gives 0.71 chip ‘slipped’ per second.

DRX impact:

With the proposed 2.5 chip latitude, the UE is either allowed a 2.5 second window of free running between locking to the BS, and sending PRACH, or more likely a much shorter window, and a more imprecise estimation of BS centre frequency. 

Allowing a 2.5 second window of free running seems to be a fair assumption resulting in an accuracy of +/-2.5chips. 

Conclusion

Given that above rather several worst case conditions were assumed, it seems there is little need to have a value as relaxed as some have suggested. 

Proposal 

It is proposed to agree on the PRACH timing accuracy of +/-2.5chips as proposed in document R4-050231. 

