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1 Introduction

RACH channel is designed for UE random access to the network. Physically Random Access (RA) opportunity can be taken by the UE to transmit the preamble signal to obtain uplink synchronization. One RA opportunity includes a time slot and a fixed bandwidth of 1.08 MHz. To fit various cell conditions, 4 different preamble configurations are specified in LTE. An additional preamble for small cells  is specified for TDD as well. 

In a RA procedure, a UE first obtain DL synchronization by listening to SCH and  BCCH. The preamble sequence can be calculated based on the BCCH information. It then decides to transmit the preamble signal at a certain RA opportunity. Since this transmission is contention-based collision might occur when more than one UEs trying to sending the same preambles, and retransmissions might be made after a certain time, until the access is succeeded or the maximum number of retransmission is achieved.    
 In this paper, we discuss the physical layer requirements related to RACH, including the absolute power tolerance, ramping up power steps and tolerance. 

2 Absolute power tolerance of the first preamble transmission

When the UE transmit the first/initial RA preamble, the Tx power is set according to an open loop power control. So that the absolute power tolerance could be the same as those for open loop power control [1], which is 
Table 2.1: Open loop power control tolerance

	Conditions
	Tolerance

	Normal conditions
	         ± [6] dB

	Extreme conditions
	         ± [9]dB


Note that these tolerances are motivated by RSRP estimate tolerance in [2].
3 Ramping-up power step sizes and tolerance

In the RA procedure, transmit power ramping up takes place when previous RAs are failed. According to the discussion on UL power control, we propose the following 4 step sizes and the relevant power tolerance as in Table 3.1.
Table 3.1: Ramping-up step size and power tolerance

	Conditions
	Tolerance

	0dB
	± 0.5

	2dB
	± 1 dB

	4dB
	± 2 dB

	6dB
	± 3 dB
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