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Introduction
In this document, we first discuss the motivation for PRACH for LAA and then propose a new transmission waveform based on the interleaved UL structure. 
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Motivation for PRACH in LAA
In some LAA bands, eNBs which transmit at a higher power (30dBm or more) can be deployed thus providing coverage for a few hundred meters. In such scenarios, the timing advance needed at the UEs would be on the order of 2us. While this is smaller than the CP length of 4.7us used for LAA DL and UL transmissions (note that extended CP is not supported), it would be useful to correct this timing advance for optimal decoding performance in outdoor multipath environments. Secondly, in the future, LAA may be deployed with high power transmitters in bands other than 5GHz, where such a timing adjustment functionality might be very handy. 

In addition, PRACH would be needed for forward compatibility with dual-connectivity based LAA where in addition to a timing advance, PRACH can be used for requesting UL resources on the unlicensed carriers as well. 
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PRACH waveform and procedures
3.1
Waveform
In frequency domain, we propose the PRACH to have the same RB interleaved structure as the PUSCH/PUCCH/SRS transmissions. This ensures that the bandwidth occupancy requirements due to regulation are satisfied and the PRACH can be transmitted at almost the maximum power that is allowed at the UE. One or more interlaces may be allocated to the PRACH to match the needed capacity. Within each interlace, different cyclic shifts can be used to orthogonalize transmissions from different users. 

In time domain, the PRACH is configured to be transmitted within the first subframe of some transmission bursts. The eNB may also control the PRACH capacity by putting additional constraints on which transmission bursts may be used for PRACH transmission. 

1. SRS like transmission occupying one OFDM symbol [1]
2. Repeated SRS transmission over multiple symbols (and possibly one full subframe) or a new DMRS like waveform spanning multiple OFDM symbols but with an interlace structure in frequency domain. 

Both these waveforms may be further investigated to determine the optimal one suited for LAA. 

3.2
Procedures

We propose to reuse the 4-step PRACH for LAA as in the current LTE system.
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