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With the current numerology of E-UTRA uplink (TS 36.211), PRACH occupies all six available resource blocks for 1.4 MHz system bandwidth [1]. Hence it is not possible to transmit anything else than random access preambles in the sub-frames occupied by PRACH while maintaining orthogonality between the transmissions. It implies in particular that ACK/NACK in response to downlink transmissions cannot be transmitted on PUCCH in sub-frames occupied by PRACH without risking interference between PRACH and PUCCH.

It was shown in [2] that both interference from PRACH to PUCCH and interference from PUCCH to PRACH may cause significant performance degradation. Given the importance of a correct detection and time-of-arrival estimation on PRACH as well as the importance of ACK/NACK for the downlink transmissions, PUCCH should therefore not be transmitted in parallel with PRACH for 1.4 MHz system bandwidth. It implies that it is not possible to transmit ACK/NACK downlink transmissions in all sub-frames and consequently that downlink transmissions requiring ACK/NACK cannot be transmitted in all sub-frames unless ACK/NACK can be delayed.
Two solutions have been proposed: 

· Apply a narrower PRACH for 1.4 MHz system bandwidth [1]. This solution has the following consequences: 
· The number of preambles generated from a root sequence does not depend on the bandwidth of the preamble but is given by the ratio of the duration of the preamble TPRE and the maximum propagation delay in the cell. Since the duration would not change for a narrower PRACH, the number of preambles generated from a root sequence does not change meaning that there is no change in the number of required root sequences in a cell. 
· The time-of-arrival (ToA) estimation resolution is inversely proportional to the bandwidth of the preamble. For NZC = 571, the ToA estimation resolution is still of the order of 
TPRE/NZC = 800/571 µs = 1.4 µs, which is far less than the duration of the cyclic prefix and hence sufficient.
· Although the number of required root sequences in a cell does not change, the number of root sequences in the whole system is given by NZC-1 and is thus reduced. However, great care has been taken in the ordering of the random access preamble root sequences to have a reasonable re-use factor, even in networks with large high-speed cells. Using different offsets for the PRACH slots in different cells of a base station further increases the effective re-use factor.
· More testing is needed with a separate numerology for PRACH for 1.4 MHz system bandwidth. 
· Delayed ACK/NACK. A method for delaying the ACK/NACK transmissions was shown in [3]. However, it is not clear whether the method would work when several sub-frames are required for PRACH, i.e. for extended or repeated preambles [2].
To conclude, from the proposals so far we prefer to change the numerology of PRACH for 1.4 MHz system bandwidth because its impact is limited and there is at present no other solution that is satisfactory.
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