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1. Introduction

In RAN #70 meeting, a new work item (WI) on enhanced LAA (eLAA) was approved with the following objectives [1].

	· UL carrier aggregation for LAA SCell(s) (with one or more UL carriers in unlicensed band) using Frame Structure type 3 [RAN1, RAN2, RAN4]

· The channel access mechanism shall use the decisions made in RAN1 during Rel-13 as a starting point

· Specify support for PUSCH and SRS

· Support both self-scheduling and cross-carrier scheduling from licensed spectrum.

· If needed, specify support for PUCCH [RAN1]
· If needed, specify support for PRACH [RAN1]
· The work item should also specify base station and UE core requirements of 5 GHz spectrum to support the above features [RAN4]

· Complete support for 10 MHz system bandwidth as an LAA SCell [RAN4, RAN1]


In this contribution, we discuss initial signal definition for UL transmission in LAA SCell.
2. Necessity of initial signal for LAA UL
Preamble for synchronization of each UL TX burst
Differently from DL, LTE UL does not define any periodic source for UL synchronization, which means that legacy LTE eNB should already be able to detect UE’s UL transmission without explicit synchronization source. Therefore no explicit signal needs to be mandated to be transmitted for synchronization ahead each UL TX burst in LAA either.

Suggestion 1: No explicit signal is mandated to be transmitted for synchronization ahead each UL TX burst in LAA.
Reservation signal
As in LAA DL, it is necessary to allow UE to transmit reservation signal prior to UL transmission to achieve reasonable UL throughput while keeping UL subframe boundary as in legacy LTE system. It may be also possible eNB exploits the reservation signal in detecting UL transmission or acquiring UL synchronization additionally to other UL signals if exact waveform of reservation signal is defined.
Suggestion 2: UE is allowed to transmit reservation signal prior to UL transmission.
3. Definition of reservation signal for LAA UL

Unlikely from LAA DL, reservation signal for LAA UL should be defined at least in certain characteristics so that network can expect consistent and relevant behaviors from different UEs.

Reservation signal transmission bandwidth
Considering the possibility of FDMA of different UEs’ UL transmissions, it is reasonable to restrict each UE’s reservation signal transmission bandwidth to be aligned with the bandwidth of the consequent UL transmission.
Reservation signal transmission power
To guarantee same or similar coverage between reservation signal and the consequent UL transmission, transmission power of reservation signal should be decided based on the transmission power of consequent UL transmission. Or, reservation signal transmission power may be configured to be a fixed value.

Reservation signal waveform
Reservation signal waveform itself or the way of generating reservation signal may be defined for LAA UL. Depending on whether the single carrier characteristics of LTE UL transmission should be kept or not, several approaches may be considered in reservation signal design for LAA UL as follows.
· reuse UL DM-RS structure

· reuse PSS/SSS structure

· SC-FDM symbol based on random data sequence

Suggestion 3: All or some of the followings should be defined for UE’s reservation signal transmission in LAA UL

· transmission bandwidth

· transmission power

· (way of generating) waveform
4. Summary and conclusions

In this paper, we discussed necessity and possible design of initial signal for LAA UL. The suggestions of this paper are summarized as follows.
Suggestion 1: No explicit signal is mandated to be transmitted for synchronization ahead each UL TX burst in LAA.
Suggestion 2: UE is allowed to transmit reservation signal prior to UL transmission.
Suggestion 3: All or some of the followings should be defined for UE’s reservation signal transmission in LAA UL

· transmission bandwidth

· transmission power

· (way of generating) waveform
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