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1.	Introduction
In RP-160407, RAN2 started WI on enhanced LAA for LTE having support of UL LAA as an objective.
RAN1 has made some agreements on Random Access in RAN1 #84 as follows:
· [bookmark: _GoBack]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
RAN1 also agreed regarding LBT as follows:
· Support UL LBT based on a Cat-4 channel access procedure.
· Support UL LBT based on a CCA of at least 25 µs before the UL transmission burst.
· FFS: Conditions and restrictions on when these options are used
In this contribution, a potential impact of LAA regarding RA procedure is discussed by taking RAN1 agreements into account.
2.	Discussion
In RAN1, it is assumed that UL LBT is performed in the UE side for all uplink transmissions. Although it has not yet been discussed in detail, it is expected that LBT is performed/specified in PHY layer in order to meet the LBT requirements. This implies that the UE may drop uplink transmission in PHY layer after MAC layer delivers MAC PDU to PHY layer. Given that UL LBT will be performed for PRACH as well, UE may drop RAP transmission on an SCell of unlicensed band (U-Cell) in PHY layer even in case MAC layer transmits the RAP.
RAN2 already discussed a similar issue in the scope of dual connectivity (DC), where the PHY layer drops RAP transmission due to power limited situation. For this case, it is agreed that PHY layer informs MAC layer of RAP drop (power ramping suspension indicator) and accordingly, MAC layer doesn’t increment RAP counter (PREAMBLE_TRANSMISSION_COUNTER) and RAP transmission power. 
One may think the same rule can be applied to LAA, but the situation in LAA is a bit different from DC. 
In DC, the UE can transmit the RAP soon in the next available subframe, hence, it makes sense that the UE continues to transmit RAP on the cell on which RAP was transmitted without increasing RAP counter and RAP transmission power. 
In LAA, however, the UE may not be able to transmit the RAP for a long time or any more on the U-SCell where RAP was transmitted depending on LBT result. In this case, according to the current specification, the RAP counter may not reach its maximum value (preambleTransMax) because the MAC layer will keep transmitting RAP on the U-Cell without increasing RAP counter and RAP transmission power at all. As a result, the UE may not be able to acquire uplink synchronization in time for the TAG including only the U-Cells. Also, this would be unnecessary UE behavior because the RAP transmission in MAC layer will be dropped in PHY layer for a long time. 
Observation: In LAA, the UE may not be able to get uplink timing synchronization of the TAG including only U-Cells if the UE keeps transmitting RAP on the U-Cell which cannot be used for a long time as a result of LBT.

The reason for supporting CFRA on U-Cell is that the UE needs to acquire uplink timing synchronization for the TAG including only the U-Cells. Therefore, RA procedure on U-Cells may need to be enhanced by considering UL LBT impact on RAP transmission drop. 
Proposal: RAN2 is kindly asked to enhance RA procedure on U-Cell.

For example, one simple enhancement would be that the UE continues to transmit RAP on other uplink cell within the same TAG in case the U-Cell on which RAP was transmitted is not available for a long time as a result of LBT. This would be helpful for the UE to use U-Cell efficiently by getting uplink timing synchronization with reasonable time for the TAG including only U-Cells.

3.	Conclusion
In this contribution, it is discussed LBT impact on RA procedure on U-Cell. It is observed that:
Observation: In LAA, the UE may not be able to get uplink timing synchronization of the TAG including only U-Cells if the UE keeps transmitting RAP on the U-Cell which cannot be used for a long time as a result of LBT.
By considering the intention of having CFRA on the U-Cell, we propose:
Proposal: RAN2 is kindly asked to enhance RA procedure on U-Cell.
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