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1
Introduction
The Work Item ”Enhanced Licensed-Assisted Access to Unlicensed Spectrum” (approved in [1]) targets at enhancing LAA by introducing support for UL operation on unlicensed carriers. One part of the approved WID tasks RAN1 to assess the need of specifying PRACH for LTE Frame Structure 3. 
In this contribution we discuss the motivation for introducing eLAA PRACH. We also consider various LAA specific aspects that affect PRACH operation on unlicensed carriers.

2
On the need for PRACH in eLAA
Important issue to consider is the LAA evolution beyond Rel-14 eLAA Work Item. Utilization of unlicensed spectrum is beneficial in various deployment scenarios, including e.g. ones where the backhaul between the licensed band cell(s) and LAA cells is non-ideal. The LTE Rel-12 Dual-connectivity feature was crafted to support this use case. It can be foreseen that similar scenario is likely also with unlicensed band SCells. Correspondingly, it is noted also in WID [1] that forward compatibility should be taken into account so that support for dual connectivity can be specified without significant changes to the design.
In Dual-connectivity, SCG reconfiguration triggers random access procedure on the PSCell. This is used as a form of handshaking mechanism between UE and PSCell. Failure in that leads to SCG change failure. Consequently, PRACH is essential for dual connectivity operation. While PRACH support could in principle be introduced also later on when enabling LAA Dual-connectivity operation, there would be clear benefits in specifying it along with other UL support in the eLAA Rel.14 WI. It is significantly easier to consider e.g. multiplexing with other channels as well as Listen-Before-Talk specific aspects jointly for all UL channels, than adding support for LAA PRACH later when e.g. backward compatibility would need to be specifically taken into account.  
Observation 1: Specifying PRACH for LAA already in Rel-14 eLAA WI has clear benefits in terms of forward compatibility for further LAA evolution.
Based on the above considerations, it is clear that supporting PRACH in Rel-14 eLAA would be beneficial. Therefore we conclude that support for PRACH in LAA should be specified in Rel-14 eLAA WI.  
Proposal: Support for PRACH on LAA SCell is specified in Rel-14 eLAA WI. 
3 Impact of regulatory requirements 
Unlicensed band operation involves various regulatory rules which aim at fair and equal spectrum usage for different devices. In order to ensure smooth operation under Listen-Before-Talk, all signal(s) must be easily detectable by the neighbouring nodes. The key regulatory rules impacting UL waveform include:

· Limitations related to occupied channel bandwidth. 
· According to ETSI regulation, the Occupied Channel Bandwidth, defined to be the bandwidth containing 99% of the power of the signal, shall be between 80% and 100% of the declared Nominal Channel Bandwidth.
· Limitations related to maximum power spectral density (PSD)

· For most cases the requirement is stated with a resolution bandwidth of 1 MHz. For example, the ETSI 301 893 specs requires 10 dBm/MHz for 5150-5350 MHz. Similar limitations are involved also in USA (governed by FCC). Peak UE’s PSD for 5.15 – 5.725 MHz is 11 dBm/MHz in USA.

LTE PRACH occupies roughly 1 MHz, which obviously does not fulfil the ETSI Occupied Channel Bandwidth requirement. Further, considering the limitations related to maximum power spectral density, it can be noted that the maximum transmit power with LTE PRACH occupying roughly 1 MHz would be limited to 10 or 11 dBm according to European and US regulations for unlicensed band operation, respectively. This would inevitably limit the PRACH coverage significantly and make the practicality of such LAA PRACH questionable as such. Therefore, it can be concluded that the current LTE PRACH design does not suit unlicensed band operation without significant modifications.

Observation 2: LTE PRACH design does not match well with the regulatory requirements set for unlicensed band operation.
4
Conclusion
In this contribution we have discussed the need for specifying PRACH for LAA in Rel-14 eLAA WI. The following observations and proposal are made.
Observation 1: Specifying PRACH for LAA already in Rel-14 eLAA WI has clear benefits in terms of forward compatibility for further LAA evolution.
Observation 2: LTE PRACH design does not match well with the regulatory requirements set for unlicensed band operation.
Proposal: Support for PRACH on LAA SCell is specified in Rel-14 eLAA WI. 
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