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Introduction
In RAN1#84, the following agreement on PRACH was discussed and agreed.

Agreement on support of PRACH:

· Contention based PRACH transmission on LAA Scell is not supported in Rel-14

· Non-contention based PRACH transmission on LAA Scell is supported in Rel-14 subject to LBT

· FFS: PRACH duration up to 1msec is supported

· FFS: A UL transmission burst containing PRACH without other UL channel immediately follows a single idle observation interval of at least 25 micro sec

· FFS: new PRACH waveform

In this document, we first propose a transmission waveform based on the interleaved UL structure. 
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Motivation for PRACH in LAA
Non-contention based PRACH serves the following key purposes in LAA

1. Timing adjustment. PRACH can correct much larger timing differences than SRS

2. UL power control

3. Forward compatible mechanism and procedures for LAA based dual-connectivity
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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 or more OFDM symbols [1]
2. 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

In LTE, non-contention based PRACH on a SCell can be triggered from the PCell with CIF index in the DCI indicating the right SCell to transmit on. 
We propose that for LAA, PRACH trigger may be transmitted on the SCell to reduce the load on the licensed carrier.
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