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Introduction
A work item on enhancements to LTE operation in unlicensed spectrum [1] was agreed in RAN #75 meeting to further enhance the LAA performance in Rel-15. One objective of the work item is 
· (Starting in RAN1#90): Study, and specify if needed, support for autonomous uplink access with Frame Structure type 3 considering solutions from the L2 latency reduction work item [RAN1, RAN2, RAN4]
In this contribution, we provide our views on channel access for autonomous uplink transmissions on LAA SCells.
[bookmark: _Ref178064866]Discussion
Similar to rel-14 eLAA, PUSCH transmission of autonomous UL should be subframe aligned. The PUSCH transmission starting point is restricted and signalled by the eNB. Maximum one symbol can be used by the UE for the purpose of LBT operation. Accordingly, the starting positions can be OFDM 0 or 1. 
PUSCH transmission is subframe aligned. PUSCH starting position can be OS 0 or 1. The starting position is configured by the eNB.
Channel access  
The eNB does not indicate the LBT type for autonomous UL transmission. Instead, the UE performs CAT4 LBT preceding every autonomous UL burst. The UE refers to the four LBT priority classes defined in rel-14 to determine LBT parameters (minimum contention window, maximum contention window, defer period) and MCOT duration corresponding to the traffic type. 
CAT 4 LBT is used for autonomous UL transmission
UE follows Rel-14 priority class to determine LBT parameters and MCOT duration
Furthermore, an MCOT acquired by an autonomous UL UE can be shared with the eNB. The DL transmission can start immediately after a quick CCA check. One major advantage of enabling UL followed by DL MCOT is to allow fast transmission of UL HARQ feedback as discussed in our companion contribution [2].
MCOT acquired by UE can be shared with eNB
Collision avoidance in AUL
The back off (BO) counter for the LBT procedure may or may not be reduced continuously outside the allowed transmission period (referred to as freeze period). Nevertheless, if the LBT procedure finishes during the freeze period, the transmission cannot start immediately, instead it is postponed until the next allowed transmission period. 
As described in [3], there are benefits from assigning same SPS resources to different UEs. Given that, the number of UEs attempting to transmit at the same time is not controlled by the eNB. For instance, if two UEs with different initial BO value finish their BO at different points during the freeze period, they will be deferred until the next possible allowed transmission period. Both UEs will perform a final CCA check, start simultaneous transmission and collide.  
To overcome this problem and reduce the chances that different UEs start their transmission at the same time, the eNB can spread out the earliest possible transmission time for UEs with non-empty UL buffer by assigning different sensing duration before the next possible allowed transmission period. 

This will give the UEs different priority to access the channel at the next transmission period. The UE with the minimum offset value, if not deferred by any other ongoing interference, will finish its final CCA the earliest and grab the channel before other UEs with higher offset value, as shown in figure 1. 
The starting position of the AUL transmission can be between OS0 and OS1. CP extension is used for transmissions before the next allowed transmission boundary where the data transmission starts.
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Figure 1 Competing autonomous UL transmissions with and without BO offset
AUL SPS mechanism supports indication of UE-specific LBT offsets.
Conclusion
In this contribution, we provide our view on channel access for LAA autonomous UL transmissions. accordingly, we propose the following: 
1. PUSCH transmission is subframe aligned. Starting position can be OS 0 or 1. 
1. CAT 4 LBT is used for autonomous UL transmission
1. UE follows Rel-14 priority class to determine LBT parameters and MCOT duration
1. MCOT acquired by UE can be shared with eNB
1. [bookmark: _GoBack]AUL SPS mechanism supports indication of UE-specific LBT offsets.
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