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Introduction

PRACH Open loop power control is used to determine the initial transmit power level. It is possible to vary the random access preamble transmit power between successive retransmissions using the power ramping with configurable step size including zero step size for both FDD and TDD case. In this document we discuss the need of 0dB ramping step size for the FDD RACH.

Discussion
Open loop PC has been proposed for RACH. When the preamble is not detected UE should ramp up the power. The transmit power of the latest preamble is described as

P_last_preamble = min(Pmax, PL + Po_pre + (N_pre-1)*dP_rampup) where,

PL = DL pathloss

Po_pre = cell specific parameter that defines target power level at the eNB

N_pre = number of sent preambles

dP_rampup = cell specific power step size for retransmission

In [1] the ramping parameter dP_rampup is proposed with a range of [0, 2, 4, 6] dB. The proposed granularity of 2dB seems reasonable to us since it is in the order of gain provided by the frequency hopping for retransmitted preamble[2]. i.e. with PRACH frequency hopping the retransmitted preamble power gain is in order of 2dB with ramping step size zero.
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Figure 1: Frequency hopping gain with RACH periodicities of 10ms, 3Km/h UE speed and cell size of 780m
Now, with the decision in the last meeting on no hopping of PRACH preambles, it is questionable in which situation the power step size of 0dB is still needed for RACH FDD. It is well known that it causes additional delay when a non-synchronized random access preamble is transmitted with too low power due to an estimation error. That may end with longer access delay when the signal attenuation cause by shadowing and/or path loss increases.
It can be noted that for TDD, the channel reciprocity: i.e. the correlation between the shadowing , the fast fading, and DL/UL path losses increase the accuracy of the open loop power control therefore the ramping zero step size may be used.
Conclusion

In this contribution we suggest following:

· Keep the proposed ramping range [1] with granularity of 2dB

· For TDD RACH, keep the step size of 0dB 

· For FDD RACH, the step size of 0dB is not used.
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