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1
Introduction

This contribution describes the UL RACH power ramping in E-UTRA. 
2
E-UTRA Random Access Procedure

Random Access Channel (RACH) is utilized by non synchronized UEs to obtain UL synchronization and request assignment of UL resources. The UE accesses the system by transmitting access probes over RACH. The UE obtains the location of RACH slots after initial acquisition and decoding the Broadcast Channel (BCH).

2.1
Initial Transmit Power

The transmit power of an access probe is determined by an open loop method. Given the received signal from the eNode-B, the UE estimates the transmit power so the SINR of the access probe at the eNode-B corresponds to a target value. Parameters that could be obtained from BCH that are helpful in determining the power of the access probe 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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Where 
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 is the total received signal power at the 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 access probe 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 BCH.

2.2
Subsequent Transmit Power
In case of a successful detection of a probe, the eNode B acknowledges it over the DL.  
The initial transmit power for the first uplink data transmission would be estimated based on the mean transmit power for the successful access probe:


[image: image14.wmf]offset

power

SDCH

RACH

RACH

mit_power

mean_trans

dB

SDCH

mit_power

mean_trans

_

_

_

_

]

[

_

+

=







(3)

where RACH_SDCH_power_offset is broadcast on the BCH.

If the UE does not receive a positive acknowledgement message within a predefined time interval, the UE runs a back-off algorithm and attempts access in the next available slot after the back-off algorithm is completed. The transmit power after back-off can be written as:  


[image: image15.wmf])

(

_

_

)

(

i

up

ramp

power

ection

added_corr

er

offset_pow

on

e_correcti

nterferenc

i

ved_power

mean_recei

[dB]

i

mit_power

mean_trans

+

+

+

+

-

=


(4)

where i denotes the ith 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. 

If the UE does not receive the access grant after maximum number of probes has been transmitted UE resets its power based on the open loop power control and repeats the entire procedure.
3
Summary
In this contribution we discuss the RACH transmit power. The following is proposed:

· Open loop power control is used for the first access preamble in an access attempt.
· Power ramp up for subsequent transmissions of access preambles. 

· UE resets its power to the initial value from the open loop power control and repeats the procedure if the access grant is not received after maximum access attempts. 
- 3/3 -

_1220776587.unknown

_1220786586.unknown

_1220789666.unknown

_1220790638.unknown

_1220786604.unknown

_1220786615.unknown

_1220779117.unknown

_1220781601.unknown

_1220781631.unknown

_1220780659.unknown

_1220779090.unknown

_1220779042.unknown

_1220776484.unknown

_1220776501.unknown

_1220776446.unknown

