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Introduction

During the email discussion on point number 3 the drawbacks and advantages of the allocation of the C-RNTI has been discussed. This document raises one additional point in the case that the C-RNTI is already allocated in message 2.
False alarm
A false alarm means that the NodeB believes that a preamble has been sent although nothing has been. The false alarm rate is a design factor, and is directly related to the threshold for the detection of the preambles. In RAN1 the false alarm rate supposed for the detection of a preamble is in the order of 0.1-1 percent. For 1% this implies that when 64 signatures are available even when no UE accesses a cell in average of 0,64 signatures are detected, and thus the NodeB will send a response every second access slot due to erroneously detected signatures.
This implies that a C-RNTI will be allocated and the NodeB has to detect that this was due to a false alarm in order to be able to reuse the C-RNTI.
Also the message 2 will be sent uselessly, and the power of message 2 is wasted in the case of a false alarm. Because the message to be transmitted in the case that the C-RNTI is allocated in the message 2 is bigger the wasted power will be higher.

The false alarm threshold impacts immediately the coverage, since it fixes the detection threshold, and thus the required SNR ratio for a UE to be received. For this reason the false alarm ration for a big cell might well be higher than the assumed 0,1-1%.
This does not look very critical. But if we consider 100 access / sec on two RACH occasions per 10 msec which means 5 transmissions per RACH occasion as in R2-063167, and an average of 0.64 false alarms  this means that roughly 10 % of the  number of message 2 and reserved resources for message 3 will be wasted due to false alarm. Under the assumption that we consider to use HARQ for the transmission of message 3 this implies that the NodeB would need to reserve the full set of retransmissions for the false alarm case. Compared to the normal case in which the average number of transmissions is well below the maximum number of retransmissions this implies even a higher percentage of wasted uplink resources, which could be easily the double, i.e.  20%.

This is also another argument to increase the load and the collision probability a little bit or to decrease the number of signatures available for small cells.
Conclusion

In addition to the points highlighted in the e-mail discussion allocating the C-RNTI in the message 2 implies additional efforts to detect false alarms on the reception of the preamble and an increased size of message transmission in the case of false alarm. Also, in order to reduce the overhead due to false alarm the collision probability should be chosen higher.
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