3GPP TSG-RAN WG2 Meeting #62bis
R2-083241
Warsaw, Poland
30th June – 4th July 2008
Agenda item:

6.1.1.6
Source:
Nokia Corporation, Nokia Siemens Networks
Title:
Limiting power ramp-up of RACH preambles
Document for:

Discussion and Decision

1
Introduction
According to the MAC specification [1], the power ramp-up for preamble transmissions can extend to a different level depending on the cause of Random Access (RA). If the RA procedure is started by PDCCH order, the procedure ends at latest when the maximum number of retransmissions is reached. Then the power ramp-up cannot exceed (PREAMBLE_TRANS_MAX-1)*POWER_RAMP_STEP. With the other RA causes, MAC continues the procedure until the success or a higher layer interruption, which allows the power to be ramped up to a maximum value. The maximum value is either determined by the UE power class or a System Information parameter. We believe that it would be beneficial to limit the maximum power ramp-up to the same value in all RA procedures.  
2
Discussion
We propose that the upper limit for the power ramp-up should be (PREAMBLE_TRANS_MAX-1)*POWER_RAMP_STEP. If this value is reached during endless RA, UE keeps the preamble power constant for the rest of the procedure. This would prevent excessive preamble power during RACH overload and error situations, which would be important because RACH is an asynchronous resource and preamble transmission produces interference also outside RACH band. 
We believe that the proposed change would not affect much RACH performance. Because PDCCH initiated procedures anyways limit the ramp-up to the proposed value, the parameters PREAMBLE_RECEIVED_TARGET_POWER, PREAMBLE_TRANS_MAX, and POWER_RAMP_STEP are chosen even in the present [1] system such that the proposed maximum ramp-up covers noise rise variance and errors in open loop power control with sufficient probability. A disadvantage of the proposed system is that it tends to equalize the maximum received preamble power, which reduces the probability of capture (probability that a procedure succeeds despite of preamble collision). However, it is not evident which is more important during the RACH overload: maximizing the capture or minimizing the interference that a UE produces for the detection of the other signatures. 
As long as it has not been shown that maximizing the capture would be essential and that the interference produced outside RACH band is not a problem, we prefer the conservative ramp-up system, already in use in WCDMA:

Proposal: The preamble power ramp-up is limited to the value (PREAMBLE_TRANS_MAX-1)*POWER_RAMP_STEP. 
3
Conclusion

In order to harmonize better the power ramp-up systems of RA procedures initiated by MAC and by PDCCH order and to avoid excessive interference when the number of signatures transmitted exceeds PREAMBLE_TRANS_MAX, it has been proposed that:

The preamble power ramp-up is limited to the value (PREAMBLE_TRANS_MAX-1)*POWER_RAMP_STEP.

Should this be agreed, a draft CR to implement the proposal is attached.
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5.1.3
Random Access Preamble transmission

The random-access procedure shall be performed as follows:

-
If PREAMBLE_TRANSMISSION_COUNTER = PREAMBLE_TRANS_MAX + 1:

-
indicate a Random Access problem to upper layers.

[-
set the parameter PREAMBLE_RECEIVED_TARGET_POWER to PREAMBLE_INITIAL_RECEIVED_TARGET_POWER + (min(PREAMBLE_TRANSMISSION_COUNTER, PREAMBLE_TRANS_MAX)-1) * POWER_RAMP_STEP;]

-
determine the next available Random Access occasion;

-
instruct the physical layer to transmit a preamble using the selected PRACH resource, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.

