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Our preference for RACH power control:

· Open loop power control is used

· Power ramp up for subsequent access RACH preambles

1 Introduction

In this contribution, power control for Random Access Channel (RACH) procedure is addressed.  
2
Physical Random Access Procedure

The following premises hold for the random access procedure: 

· Access preambles are transmitted over RACH. 
· UE knows the location of RACH slots from the Broadcast Channel (BCH).  
· The RACH bandwidth is 1.25 MHz. 

2.1 Transmit power and Response to ACK/NAK

In order to prevent excessive interference to other cells and simultaneously transmitted preambles employing Zadoff-Chu (ZC) sequences [1] obtained from a different index, it is recommended to set the initial power of the RACH preamble using the open loop method. 

Given the received signal from the eNode B, the UE estimates the transmit power so that the SINR of the RACH preamble at the eNode B corresponds to the target value. Parameters that could be transmitted over the BCH that are helpful in determining the power of the RACH preamble are:

· Transmit power of the eNode B reference signal 
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· RACH slots interference level 
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The open loop estimate of the UE transmit-power, 
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 can be computed as:
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(1)
Where 
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 is the total received signal power at UE, in time-frequency slots that correspond to the reference signal from eNode B, 
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is the target signal to noise ratio of the RACH preamble at eNode B and 
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 is the inverse of the signal to other cell interference plus noise ratio for the time-frequency slots corresponding to the downlink reference signal, as measured by the UE. In practice, open loop estimate can be corrected with a correction factor, δ, so we can rewrite equation (1) as:
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where: 
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The interference correction is measured by the UE, while the offset power and the added correction are signaled by the eNode B over the BCH.
In case of a successful RACH preamble, the eNode B responds with a message over downlink. The UE is instructed with this message where to begin transmission on the uplink Shared Data Channel (UL-SDCH). 

If the UE does not receive this message within a predefined time interval, the UE runs a back-off algorithm and attempt access in the next available slot after the back-off algorithm is completed. Note that open loop power estimate is not very accurate [2]. 
It is therefore reasonable to allow UE to be more aggressive in its transmit power for the subsequent attempts. The transmit power after back-off can be written as:  
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(3)
where i denotes access attempt and power_ramp_up(i)≥ 0, represents added power offset at access attempt i. For the first access attempt, power_ramp_up(0)=0 dB. 
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