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1 PRACH in eLAA
The random access procedure in eLAA is motivated to acquire the synchronization for UL transmissions on an unlicensed carrier as SR can be sent on the PCell licensed carrier. In case that an eLAA SCell should be colocated with the PCell, the transmission timing could be derived therefrom. For non-colocated cases, the transmission timing cannot be derived from the PCell however, so other means are necessary.

Observation 1: For non-colocated scenarios, the unlicensed carrier transmission timing cannot be determined via the PCell.
For the purpose of synchronization, the support of a contention-free random access procedure is sufficient. Therefore we should assume that all PRACH transmissions on an unlicensed carrier are initiated by a PDCCH order issued by the eNB. Even though in most envisaged unlicensed carrier deployments the TA value would be set to 0, there is currently no mechanism to explicitly set the TA without the random access procedure - so far, the MAC CE to control the TA only supports the modification of the TA that has been obtained through the random access procedure.
Observation 2: The current protocol and control mechanisms do not support setting the TA explicitly to 0 without the random access procedure.
Observation 3: The support of a contention-free random access procedure on unlicensed carrier is sufficient.
The RACH procedure also serves as the first reference for the power of UL transmissions, so this gives another motivation to support the RACH procedure on unlicensed carriers.

Observation 4: The initial UL transmit power is determined through the random access procedure.

However, for co-existence reasons and some regional requirements, any PRACH transmission by a UE would need to follow the same channel access rules as for PUSCH, i.e. the UE needs to perform a CCA prior to the PRACH transmission. Evidently, the case that the channel is not available at the scheduled timing is a case that did not need to be taken into account during the design of the random access procedure on licensed carriers. Even though the current protocol can recover from this by issuing another PDCCH order or by waiting for the UE to autonomously try again, it would cause additional delay. 
Observation 5: The unlicensed carrier access for PRACH transmission should be governed by the same or similar mechanisms as for PUSCH transmissions regarding the CCA procedure.

Another aspect concerns the bandwidth of the transmitted signal. The current PRACH occupies only 6 PRB; however it may be necessary to occupy a much wider bandwidth in order to avoid the channel to be seen as vacant by other contenders. It may be necessary to modify the PRACH to occupy at least 5 MHz (25 PRBs) to satisfy the occupied bandwidth requirement. This might be achieved by e.g. repeating the 6 PRB PRACH sequence a sufficient number of times in the frequency domain, or by adopting a longer Zadoff-Chu sequence that inherently occupies the larger bandwidth.
Observation 6: The current PRACH occupies 6 PRB in frequency domain. It may be necessary to widen the PRACH transmissions to a bandwidth of 5 MHz or more. This could be achieved by repetition of the current PRACH in frequency domain, or by extending the corresponding Zadoff-Chu sequence to occupy a larger bandwidth.
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