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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#84, the agreements regarding channel access for LAA UL are as following [1]: 
Agreements:
· Support UL LBT based on a Cat-4 channel access procedure.
· Support UL LBT based on a CCA of at least 25 µs before the UL transmission burst.
· FFS: Condition and restriction on when these options are used.
[bookmark: _GoBack] In this contribution, we mainly discuss the remaining issues on channel access scheme for UL as well as the signaling impact.
Discussion
Channel access scheme for UL
Cat 2 is already supported according to last meeting agreement. With Cat 2 based channel access scheme, it is easy to align the channel sensing and transmission of multiple UEs to be multiplexed within the same subframe. There is a restriction on the idle duration for Cat 2 based scheme, which should be at least 5% of the transmission duration. There are two sub options for Cat 2 based channel access scheme:
· Option 1: Cat 2 per subframe scheduling based scheme
· Option 2: Cat 2 multi-subframe scheduling based scheme
For Option 1, there should be at least a symbol used as the idle duration, and the remaining 13 symbols can be used for transmission. If different subframes in the UL burst duration can be used by different UEs, as different UEs may perform channel sensing at different subframes based on scheduling, then there will be an idle symbol for channel sensing in all the subframes for the worst case. As a result, partial subframe structure is necessary for this option.
For Option 2, a UE is to occupy the whole UL burst duration of the eNB, and then idle duration should be set longer to accommodate the regulation. With multi-subframe scheduling, more than one subframe can be scheduled with channel sensing only before the UL burst. In this case, the legacy full subframe structure can be maintained at least for the subframes except the first and the last subframe. However, scheduling flexibility and UE power consumption may be restricted.
Observation 1: Cat 2 per subframe scheduling based scheme leads to partial subframe structure.
Observation 2: Cat 2 multi-subframe scheduling based scheme restricts scheduling flexibility.
Signaling enhancement
If partial suframe structure or multi-subframe structure is introduced on the unlicensed carrier, the UE should be indicated explicitly or implicitly the subframe structure. As the subframe structure is linked to a specific cell and shared by all the UEs associated with the cell, the configuration should be CC specific, and there are several alternatives for this configuration:
· Alternative 1: RRC signaling configures the subframe structure of a specific CC;
· Alternative 2: By broadcasting the configuration on the licensed cell;
· Alternative 3: By broadcasting the configuration on the unlicensed cell if supported;
· Alternative 4: By implicit linkage between the configuration and the cell id.
Different alternatives have different overhead and flexibility characteristics. Further down selection can be performed when the subframe structure is decided.
Proposal: Support explicit or implicit indication of the subframe structure.
Conclusion
In this contribution, we analyzed the channel access schemes for UL transmission on unlicensed carrier, and our observations and proposal are as following:
Observation 1: Cat 2 per subframe scheduling based scheme leads to partial subframe structure.
Observation 2: Cat 2 multi-subframe scheduling based scheme restricts scheduling flexibility.
Proposal: Support explicit or implicit indication of the subframe structure.
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