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1
Introduction
This work item enhanced UL support for LAA SCell operation in unlicensed spectrum further by specifying support for multiple UL starting and ending point in a subframe, and support for autonomous UL transmission, including channel access mechanisms, core and RF requirements for base stations and UEs, and RRM requirements [1], [2]. Channel access related aspects including physical layer procedures, as well as UE and eNodeB requirements and conformance test are captured into newly introduced specifications TS 37.213, TS 37.106, and TS 37.107, respectively, while changes triggered by other aspects of the work item are captured into TS 36-series specifications [6], [7].
The work item used the Rel-13 study and work items on licensed-assisted access to unlicensed spectrum [3], [4], as well as Rel-14 WI Enhanced LAA for LTE [5] as the basis of the work. This work item was needed to enable more efficient use of UL resources on unlicensed spectrum.
2
Description
The key functionalities introduced in this work item include the following:
· Additional starting and ending point for PUSCH transmissions on an LAA SCell

· Starting the PUSCH transmissions at the slot boundary.
· Ending the PUSCH transmission after symbol #3, or at the slot boundary.
· Selecting by the UE the starting point for PUSCH transmission at the subframe or slot boundary depending on e.g. successful channel access.
· Autonomous UL Access (AUL)

· A UE can be RRC configured with a set of subframes and HARQ processes that it may use for autonomous PUSCH transmissions.

· AUL operation is activated and released with DCI format 0A (TM1) or 4A (TM2).
· A UE skips an AUL allocation if there is no data in UL buffers.

· PRB allocation, MCS, as well as DMRS cyclic shift and orthogonal cover code are indicated to the UE with AUL activation DCI.

· The UE indicates to the eNodeB along with each AUL transmission the selected HARQ-process ID, new data indicator, redundancy version, UE ID, PUSCH starting and ending points, as well as whether the UE-acquired channel occupancy time (COT) can be shared with the eNodeB.

· The eNodeB may provide to the UE HARQ feedback for AUL-enabled HARQ processes, transmit power command, and transmit PMI.
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