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1 Introduction

The “New Work Item on enhanced LAA for LTE” was agreed in RAN plenary meeting #70 [1]. This work item shall focus on uplink transmission design of LAA SCell operation in unlicensed spectrum. Within the work item, forward compatibility should be taken into account so that support for dual connectivity can be specified without significant changes to the design. One objective of this work item includes:

· If needed, specify support for PRACH [RAN1]
In this contribution, whether PRACH transmission is necessary for eLAA uplink operation in unlicensed spectrum is discussed.
2 PRACH for eLAA 
The random access procedure of one UE shall be initiated by a PDCCH order or by the MAC sublayer of the UE under the following scenarios: initial access, RRC configuration, RRC reconfiguration, handover, uplink transmission when the UE loses synchronization, or downlink reception when the eNB loses synchronization, etc. In CA deployment with one TAG (timing advance group), the UE starts the random access procedure only for the primary cell for initial access and timing adjustment, e.g., after a successful completion of the random access procedure, the UE may receive a TA (timing advance) command for the corresponding uplink transmission. In CA deployment with two TAGs, the initial access shall also be completed on the primary cell, but one random access procedure for the secondary cell which is in the second TAG different from the primary cell shall be initiated by a PDCCH order to estimate the TA. If the reception timing difference from the primary cell and the secondary cell is large due to the propagation delay, e.g., the primary cell and the secondary cell are non-co-located, or the bands for the primary cell and the secondary cell are far apart, these two cells shall be configured with two TAGs. 
For LAA, the frequency of the primary cell may be 800 MHz or 2 GHz, the frequency of the secondary LAA cell may be up to 5.8 GHz, the impact of propaganda delay difference between these two cells shall not be negligent. So the deployment scenarios of LAA may be configured with two TAGs. Transmitting preamble on PRACH for LAA SCell is the straightforward solution to obtain the TA command for the LAA SCell.
However, the RACH procedure for LAA SCell requires channel sensing since the preamble is transmitted on the unlicensed carrier, which obviously increases the accessing time. Considering that LAA SCell is a small cell, the RTT (round trip time) between LAA eNB and UE could be small. If there is no timing adjustment and one LAA UE uses downlink timing of LAA SCell to transmit uplink signals on the same cell, the time delay due to RTT could be taken as a propagation delay. Since the normal CP for an LAA SCell is redundant, the impact of RTT could be reduced by CP. For example, assume the maximum delay of one way transmission between LAA eNB and UE follows EVA channel model, i.e., 2510 ns, UE transmits PUSCH on LAA SCell by using the LAA downlink timing, then the maximum tolerable delay due to RTT for normal CP subframe is about 4700 - 2510 = 2190 ns, which leads to a cell radius of 3*108 (m/s) * (2190/2) ns ≈ 330 m. That is to say, if the cell radius for LAA is smaller than 330 m, the impact of RTT seems negligent. Appendix gives some analysis of coverage for an LAA cell, which shows a theoretical cell radius of about 100 m assuming the maximum EIRP is 23 dBm at 5.8 GHz. Therefore, it seems the RTT impact in LAA SCell could be reduced by normal CP and the downlink timing of one LAA SCell can be used for the uplink transmission of the same LAA SCell.
Based on the above discussion, it is proposed:
Proposal: there is no need to transmit PRACH for LAA SCell.  

· The downlink timing of one LAA SCell can be used for the uplink transmission of the same LAA SCell.
3 Conclusion
In this contribution, whether PRACH transmission is necessary for eLAA uplink operation in unlicensed spectrum is discussed. It is proposed:

Proposal: there is no need to transmit PRACH for LAA SCell.  

· The downlink timing of one LAA SCell can be used for the uplink transmission of the same LAA SCell.
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Appendix
Here we give some analysis of coverage for an LAA cell. Normally outdoor scenario will have a larger coverage than indoor, and it is hard to have a LOS (line-of-sight) path loss for a cell edge user, so the NLOS path loss model of UMi is considered for outdoor deployment according to TR 36.889. 
Assume the maximum EIRP of an LAA eNB is 23 dBm, the required SINR for a cell edge UE is -6 dB, eNB transmits signals to UE over the whole 20M bandwidth. 
The noise power is -174 dBm/Hz + 10log10 (100*180*1000) = -101.45 dBm, where -174 dBm/Hz is noise power density. Considering 9 dB noise figure, the receiver sensitivity is -101.45 dBm + 9 dB - 6 dB = -98.45 dBm. Assume 1Rx and the total gain at receiver is 0 dB, then the minimum signal level is -98.45 dBm.

For UMi NLOS model, the shadow fading std is 4 dB, considering a coverage probability of 95%, the shadow fading margin is 6.58 dB. 

So the maximum coupling loss is 23 dBm - (-98.45 dBm) - 6.58 dB = 114.87 dB.
According to the path loss formula for hexagonal cell layout, 

PL = 36.7log10(d) + 22.7 + 26log10(fc)
Where PL = 114.87 dB, fc = 5.8 GHz, we can get
d = 93.45 (m)






