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1 Introduction

In RAN1#84, following agreements were made on the support of PRACH for Rel-14 eLAA [1].
Agreements:
· Contention based PRACH transmission on LAA Scell is not supported in Rel-14 PRACH
· 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 contribution, we further discuss design aspects in support of PRACH for LAA Scell.
2 Discussion
2.1 PRACH channel structure 
Existing PRACH channel occupies only 6 consecutive RBs within the system bandwidth which does not coincide with regulatory requirements of occupied channel bandwidth [2]. Therefore necessary changes on the PRACH structure should be considered while reusing the existing structure as much as possible. Generally two alternatives may be considered. 
Alt.1: UE transmits reservation signal on the frequencies other than the 6 RBs occupied by PRACH transmission. In this method, the regulatory requirements on the occupied channel bandwidth can be fulfilled but multiplexing of more than one PRACH transmission in a single subframe cannot be supported. 
Alt.2: Cluster based distributed PRACH transmission, where each cluster contains 6 consecutive RBs with existing PRACH format, as shown in figure 1. In this method, it is possible to multiplex more than one PRACH channels in a single subframe. 
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Figure 1: 6RB level based PRACH

Proposal 1: In order to meet the regulatory requirements, necessary changes on the PRACH signal structure should be considered. 
2.2 Enhanced LBT for PRACH
Considering that LAA is mainly operated in small cell scenarios, existing PRACH format 0 and format 4 PRACH should be supported for LAA Scell. Similar to DRS LBT scheme [3], a fast LBT with single CCA check of 25us can also be applied before the PRACH preamble transmission, in order to reduce the access latency. To further improve the channel access ability of PRACH, more than one consecutive PRACH transmission opportunities can also be considered. This is similar to the LAA DRS design with multiple DRS opportunities within the DMTC. 
As shown in figure 2, up to 5 channel access opportunities can be provided for format 4 PRACH transmission in one UL subframe, which can improve the probability of successful transmission of PRACH greatly.
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Figure 2: Enhanced PRACH LBT scheme in one PRACH subframe
In addition to the whole PRACH subframe configured by eNB, the partial subframe after a DL to UL switching can also be used for transmission of format 4 PRACH, as shown in figure 3. This is similar to the existing PRACH transmission in UpPTS. The benefit of allocating PRACH transmission in a partial subframe is that PRACH does not needs to be multiplexed with PUSCH since the latter is not preferred to be transmitted in a partial subframe. 

[image: image3.emf]LBT

1ms=30720Ts

Idle

DL 

transmission 

GP

1ms=30720Ts

Partial subframe 

for UL 


Figure 3: Enhanced PRACH LBT scheme in partial subframe and whole subframe
Proposal 2: Enhanced LBT scheme for PRACH transmission should be considered.
3 Conclusion
In this contribution, we discuss PRACH design for LAA Scell. The above discussion is summarized with following proposals:
Proposal 1: In order to meet the regulatory requirements, necessary changes on the PRACH signal structure should be considered.
Proposal 2: Enhanced LBT scheme for PRACH transmission should be considered.
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