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1. Introduction

In RAN#70 meeting, the work item on enhanced LAA for LTE was approved [1].  The objective of the work item is to specify UL support for LAA SCell operation in unlicensed spectrum. The detailed objectives of the work item related to RAN1 are to specify support for the following functionalities:
· 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, RAN1]

In this contribution, we study the LAA UL transmission schemes. The start and end of the transmission will be discussed.
2. Start of the UL transmission in LAA
Since all the transmissions in unlicensed band should comply with the regulation, therefore, UE needs to make CCA before a transmission burst. Same as in DL LAA, the LBT scheme may lead to uncertainty of the channel availability. Therefore, some reservation signal is needed to reserve the channel before data/control information transmission. If the UL transmission is only allowed from the subframe boundary, the channel may be wasted due to the reservation signal when the channel is available in the first slot of the subframe.
In order to use the channel efficiently, we propose to enable the UE to transmit from a position other than subframe boundary. The position can be the slot boundary as in DL, i.e. symbol #7. Or it can be the start of the UpPTs. In Rel. 13, the UpPTS was extended to 6 symbols; we can use these 6 symbols for UL transmission. Then the start position will be the symbol #8. Figure 1 illustrates the UL transmission in LAA. The UL transmission may or may not start at the subframe boundary.
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Figure 1: UL transmission in LAA

Proposal 1: The UL transmission should be able to start at a position other than subframe boundary.
3. End of the UL transmission in LAA
Same as the start of the UL transmission, in order to efficiently use the channel resource, it may be better to enable the UE to end the transmission at a position other than the subframe boundary as shown in Figure 1. The position can be the slot boundary, i.e. symbol #6, or any other symbols within the subframe. The set of symbols which are used in DwPTS can also be the candidates for the possible UL partial subframe at the end of the transmission, i.e. the symbol set {3, 6, 9, 10, 11, 12}. The TB sizes for the DwPTS can be directly used for the UL partial subframe, no further changes are required.
Proposal 2: The UL transmission should be able to end at a position other than subframe boundary.
4. Conclusion

In this contribution, we discussed the start and end of the UL transmission in LAA.
Proposal 1: The UL transmission should be able to start at a position other than subframe boundary.
Proposal 2: The UL transmission should be able to end at a position other than subframe boundary.
References

[1] RP-152266, “New Work Item on enhanced LAA for LTE”, Ericsson, Huawei, 3GPP RAN#70, Sitges, Spain, Dec. 7 - 10, 2015.
