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1 Introduction
As part of the Rel-14 work item on enhanced LAA tasked with specifying the efficient operation of uplink LAA [1], the following agreements were made during RAN1#85 [2] and the follow up email discussion [85-05-06] regarding channel access mechanisms.
Agreement:
· A single UL grant scheduling multiple subframes can only schedule consecutive subframes for PUSCH transmission

Agreement:
· eNB signals LBT type at least including 25us single slot LBT and Cat4 LBT to the UE at least for PUSCH 

Agreement:
· Timing of 25 us gap immediately before transmission of PUSCH and SRS for 25 us LBT is decided by the eNB and is indicated to the UE

Agreement:
· Transmission time for PUSCH and SRS after a Cat. 4 LBT at the UE is decided by the eNB and is indicated to the UE.

· Note: There is no restriction on when the UE starts cat. 4 LBT

· Note: If the UE fails to complete Cat. 4 LBT for the first subframe in a multi-subframe UL grant, it can continue the Cat. 4 LBT procedure and attempt transmission for subsequent subframes.

Agreements:
· For LAA uplink with single codeword, maximum number of HARQ processes = 16 are supported

· Timing offset is counted from subframe N+4+k, and k is signalled with 4 bits ([0….15] SFs)  (FFS in case of 2-step scheduling)
Agreements:
· Transmission on UL is allowed to start at the following times in a UL subframe
· Start of DFTS-OFDM symbol 0
· Start of DFTS-OFDM symbol 1

· 25 us after start of DFTS-OFDM symbol 0

· 25 us + TA value after start of DFTS-OFDM symbol 0  
Many aspects related to signaling of LBT parameters have been decided such as the signaling of the LBT type. The number of starting symbols has also been decided and signaling this is addressed in [3]. In this contribution, we discuss the remaining signaling aspects related to signaling.

2 Discussion
During the email discussion [85-5-6], the following proposal was discussed.
Proposal:
· Remaining COT =x as a non-negative integer is signaled in the C-PDCCH of a DL subframe where RCOT  = x in subframe “n” indicates that
· any UL transmission from SF#(n+x+1) and onwards corresponds to Cat 4 LBT; AND     
· any UL transmission after the transmission in SF#n until SF#(n+x)  can be performed based on CCA of 25 us LBT;
· The LBT procedure for any UL subframe in SF#n to SF#(n+x) for which the eNB had already indicated to be Cat. 4 LBT, can be switched to an LBT based on 25 µs CCA if an RCOT of value x  is detected in C-PDCCH in SF#n.
· Note: The UE is not expected to change its starting time based on the LBT method used.
The first part of the proposal provides a boundary before which a 25 µs LBT can be used and after which a category 4 LBT must be used. The information can be updated by RCOT values in subsequent C-PDCCH messages. The benefit of such an approach is that the most suitable form of LBT can be used by each UE before PUSCH transmission and this can be managed in an efficient manner using common signaling since the shared TXOP information is common to all the UEs. 
The second part of the proposal allows a UE that has already been signaled to use a category 4 LBT to switch to a 25 µs LBT if the RCOT signaling in the C-PDCCH allows it. Such a switch doesn’t have to be made by the UE, but the signaling allows it to do it if possible so that the probability of access to the channel may be increased. Therefore, in this contribution we think the proposal above discussed during the email discussion should be adopted.
Since UE is not capable of transmit and receive at the same time, a small correction can be added to the second part: “… for any UL subframe in SF#(n+1) to SF#(n+x) …”
As can be seen from the agreements listed in the previous section, it has been decided to signal the LBT type to the UE. There has been some discussion on signaling the LBT type using common signaling rather than dedicated signaling, but while this approach can be efficient, it entails that the UE should receive both the common PDCCH and the dedicated PDCCH in order to have all the necessary information to access the channel on the uplink. This is more feasible if the category 4 LBT parameters related to contention window size adaptation can be signaled implicitly rather than explicitly using additional bits. Such a proposal is discussed in [4]. If such a proposal is adopted, then signaling of LBT type in dedicated signaling is not necessary and the UE can simply obtain the LBT type from the RCOT signaling in the common PDCCH. However, if signaling for contention window size adaptation needs additional bits that need to be signaled by the eNB, as some of the alternatives under consideration call for, it would be better for the LBT type to be indicated via dedicated signaling. 
Proposal: The LBT type (25 µs or category 4 LBT) should be indicated to the UE via dedicated signaling if it is decided that additional bits are needed to signal contention window related parameters to the UE. Otherwise, LBT type can be obtained by UE using the signaling of RCOT in the C-PDCCH.
3 Conclusion
This contribution discussed some remaining aspects of signaling related to LBT for eLAA and proposed the following.
Proposal:
· Remaining COT =x as a non-negative integer is signaled in the C-PDCCH of a DL subframe where RCOT  = x in subframe “n” indicates that
· any UL transmission from SF#(n+x+1) and onwards corresponds to Cat 4 LBT; AND     
· any UL transmission after the transmission in SF#(n+1) until SF#(n+x) can be performed based on CCA of 25 us LBT;
· The LBT procedure for any UL subframe in SF#(n+1) to SF#(n+x) for which the eNB had already indicated to be Cat. 4 LBT, can be switched to an LBT based on 25 µs CCA if an RCOT of value x is detected in C-PDCCH in SF#n.
· Note: The UE is not expected to change its starting time based on the LBT method used.
Proposal: 
· The LBT type (25 µs or category 4 LBT) should be indicated to the UE via dedicated signaling if it is decided that additional bits are needed to signal contention window related parameters to the UE. Otherwise, LBT type can be obtained by UE using the signaling of RCOT in the C-PDCCH.
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