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1 Introduction
The new Rel-14 work item on enhanced LAA is tasked with specifying efficient operation of uplink LAA [1].  One of the objectives is to specify support for PRACH if needed. It is further stated in the work item description that “Forward compatibility should be taken into account so that support for dual connectivity can be specified without significant changes to the design.” In this contribution, we present our views on the motivations for PRACH support and approaches for PRACH design in eLAA.


2 Discussion
2.1 Motivation for PRACH support

In Rel-12 LTE, the PRACH is utilized by UEs to transmit a random access preamble primarily in the following scenarios:

· For initial access on the PCell

· For acquisition of uplink synchronization on a PCell or SCell when in RRC_CONNECTED mode 
· To send a scheduling request (SR) on the PCell when PUCCH resources are not available
· During handover to a target eNB 

With the exception of obtaining UL synchronization via a timing advance command on a SCell, the above scenarios are not immediately applicable to eLAA since the PCell is on a licensed carrier.  However, the timing advance feature of the random access procedure can be beneficial for SCells in the following ways:
1. To counteract delays in larger cells (e.g., indoor stadium) when the PCell and SCells are non-colocated and require different TAGs.

2. To align the start of UL LBT intervals for multiple eLAA UEs when they are multiplexed in frequency on the same subframe(s). 

3. To provide gaps for eLAA DL LBT by applying timing advance for all UEs in order for UL transmissions to be received prior to an upcoming DL subframe boundary.
In addition to the TA feature, further performance benefits may be obtained if the PRACH is utilized for SR on LAA SCells. This can be beneficial when the PCell is TDD with a DL-heavy configuration (e.g., TDD config #5 with 1 UL SF every 10 ms). Since PUCCH resources are not available yet on eLAA SCells, the use of PRACH for SR on the SCell can significantly reduce the delay until an UL grant is received, compared to waiting for up to 10 ms to send a SR on the PCell.  For example, if the UE needs to send a SR in SF#3 due to arrival of new UL data, on the PCell with TDD config#5 it needs to wait 10 ms until it can transmit the SR, followed by another 8 ms of processing to receive the UL grant and being able to transmit PUSCH. In contrast, on the SCell it can perform a CCA and immediately send a SR in SF#3 or SF#4, which reduces the wait until PUSCH transmission by half. This can benefit delay-sensitive applications such as VoIP. 
Even for the case of a FDD PCell, the PCell PUCCH resources will be overloaded when a large number of carriers are aggregated in the unlicensed spectrum. Therefore, off-loading SRs to LAA SCells via the PRACH is a viable option in this case as well.

Based on the above discussions, it is proposed to specify support for PRACH in eLAA.

Proposal: 

· Specify support for PRACH in enhanced LAA.

2.2 PRACH design for eLAA

Five different PRACH formats for the RA preamble parameters are currently available in LTE, where formats 0-3 are defined for frame structure type 1 and 2, while format 4 is defined only for frame structure type 2, as summarized below in Table 1.
Table 1: Random access preamble parameters in Rel-13 [TS 36.211]
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	NOTE:
Frame structure type 2 and special subframe configurations with UpPTS lengths 
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Due to the smaller cell sizes of most eLAA deployments, preamble durations of up to 1 ms should be sufficient in terms of UL timing estimation performance. Therefore, the existing preamble formats 0 and 4 are reasonable starting points for eLAA PRACH preamble design. Further enhancements are needed to account for the interlaced design of UL transmissions made necessary by PSD restrictions in the 5 GHz band [2].
Proposal: 

· Preamble durations of up to 1 ms are supported in eLAA.


3 Conclusion

This contribution discussed the motivation for supporting PRACH in eLAA.  Our observations are summarized below, and lead to the following proposals.
Proposal:

· Specify support for PRACH in enhanced LAA.
Proposal: 
· Preamble durations of up to 1 ms are supported in eLAA.
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