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1 Introduction
From the RAN1#90 to RAN1#91 meeting, it has been discussed channel access for autonomous UL access and agreed as follows [1]-[3]:
	Agreement at RAN1#90:
· R1-1715191	  WF on channel access for Autonomous UL in FeLAA	Nokia, BlackBerry, Broadcom, Ericsson, Huawei, HiSilicon, Intel, LG Electronics, Nokia Shanghai Bell, Panasonic, Qualcomm, Samsung, WILUS
· Proposals(1)
· Autonomous Uplink (AUL) in FeLAA shall always use Type 1 Channel access (Cat4 LBT) to acquire the channel outside of the eNodeB acquired COT
· For autonomous UL transmission based on CAT4 LBT, the channel access priority class is determined by the UE.
· The priority class of the CAT4 LBT shall follow LBT priority class to traffic type mapping defined for LAA Rel-13 [36.300 section 5.7.1]
· The multiplexing of data by the UE shall follow the corresponding eNB operation when transmitting DL data in a COT as specified in LAA Rel-13 [36.300 section 5.7.2]
· The parameters of the CAT4 LBT shall be the same as those defined for Uplink Type 1 Channel access for eLAA [36.213, Table 15.2.1-1].
· UE CW update procedure is the same as defined for Uplink Type 1 Channel access for eLAA [36.213, Section 15.2.2], except for possible availability of explicit HARQ feedback
· FFS: UE CW update based on HARQ feedback
· Additionally, a common UE CW is maintained for scheduled UL and AUL
· FFS: AUL and SUL transmissions occurring back-to-back,  
· Proposals(2): One of the following options will be chosen:
· Option 1: Autonomous Uplink in FeLAA shall not use Type 2 channel access (25us LBT) as a part of a shared COT acquired by the eNB. 
· Option 2: The eNodeB may allow AUL within the eNodeB acquired shared COT in subframes belonging to the UL subframes indicated with C-PDCCH. 
· All UL subframes indicated with C-PDCCH within a single eNodeB acquired shared COT are contiguous*
· AUL transmissions of a UE within the shared COT are contiguous*
· Autonomous Uplink in FeLAA uses Type 2 channel access (25us LBT)
· An AUL transmission started within the subframes belonging to the UL subframes indicated with C-PDCCH shall not continue beyond the last indicated UL subframe
· DL-UL-DL switch is not allowed within a single COT
· All subframes (both scheduled and AUL) belonging to the UL subframes indicated with C-PDCCH are counted towards eNodeB COT, irrespective of whether an UL transmission occurs or not
· FFS: CW update at the eNB when there is no PDSCH transmission in the COT 
* Short gaps (up to 2, FFS 3 symbols) between subframes are allowed similarly as in (e)LAA


Agreement at RAN1#90bis:
· Any HARQ process that is transmitted by SUL is not eligible for AUL retransmissions
· Applies to SUL first transmissions as well as for scheduled retransmissions of an earlier AUL transmissions of the same TB
· UE may only use such a HARQ process for AUL if the corresponding AUL-DFI indicated ACK

Agreement at RAN1#91:
· If the UE receives a UL grant or an AUL-DFI, the contention window size for all the priority classes is adjusted as following:
· The contention window size at the UE is reset for all the priority classes if: 
· A UL grant is received and the NDI bit for at least one of the active HARQ processes (i.e. TB not disabled) associated with HARQ_ID_ref is toggled ; OR
· An AUL-DFI is received and indicates ACK for at least one of the active HARQ processes (i.e. TB not disabled) associated with HARQ_ID_ref
· The contention window size of all priority classes at the UE is increased to the next higher value if:
· A UL grant is received and the NDI bit(s) of all the active HARQ processe(s) for the reference subframe are not toggled; OR
· A UL grant is received and does not schedule any active HARQ process (i.e. TB not disabled) for the reference subframe; OR
· An AUL-DFI is received which does not indicate ACK for at least one of the active HARQ processes for the reference subframe.
· The CWS is reset to the minimum value if the maximum CWS is used for K consecutive LBT attempts for transmission only for the priority class for which maximum CWS is used for K consecutive LBT attempts. 
· K is selected by UE implementation from the set of values from (1, …,8).
· The NDI value(s) received in the UL grant or the HARQ-ACK value(s) received in the earliest AUL-DFI after n_ref+3 is used for adjusting the CWS, where n_ref is the reference subframe.
· HARQ_ID_ref is the HARQ ID of n_ref.
· RAN1 shall specify the CWS adjustment for the case of no A/N reception until which the UE is not allowed to perform Cat.4 LBT and transmit AUL in case of no A/N or UL grant reception.
· FFS: Handling of ACK/NACK or UL grant in case multiple consecutive recent Cat.4 LBT AUL bursts were transmitted without waiting for any AUL-DFI or UL grant.

Agreement from [91-LTE-03] Email approval on channel access for autonomous UL
· When an AUL UE is allocated to occupy the full channel bandwidth, i.e., all the interlaces, the UE is configured with AUL-specific PUSCH start offset value range for AUL transmission. The randomly generated offset within a specific range is supported for an AUL UE.
· UE can be separately configured with different value ranges for the AUL transmission outside of eNB’s obtained MCOT and for the AUL transmission inside of eNB obtained MCOT.
· For AUL transmissions outside of eNB obtained MCOT, an AUL UE can randomly select an offset value from the following set: {16, 25, 34, 43, 52, 61, OS #1}.
· For AUL transmissions inside of eNB obtained MCOT, an AUL UE can randomly select an offset value from the following set: {34, 43, 52, 61, OS #1}.
Note: The specific offset that is randomly selected by the UE is not signaled to the eNB.
· When an AUL UE is allocated to occupy partial channel bandwidth, i.e., not all the interlaces, the UE is RRC configured with exact AUL-specific PUSCH start offset value for AUL transmission. 
· UE can be separately configured with different value offset for the AUL transmission outside of eNB obtained MCOT and for the AUL transmission inside of eNB obtained MCOT.
· The set of values for AUL transmission outside of eNB obtained MCOT and for the AUL transmission inside of eNB obtained MCOT are the same as those defined for AUL UEs configured to occupy the full channel bandwidth.



In this contribution, we discuss and provide our view on channel access for autonomous UL (AUL) transmission for consecutive AUL/SUL or SUL/AUL transmission.
Discussion
Channel access for AUL transmission
In the case of UL autonomous transmission (AUL), which can allow the UE to arbitrarily perform UL transmission, since the UL grant is not explicitly transmitted, it may be ambiguous for the UE which channel access type and channel access priority class should be used for AUL channel access procedure. The basic option as channel access type for AUL is to follow Type-1 UL channel access (i.e. cat-4 LBT). In the case of AUL, because there is no channel access procedure from the eNB for transmitting the UL grant, there is no disadvantage in the fairness with the other technologies using unlicensed bands due to twice of channel access. Therefore, in the RAN1#88bis meeting, it was agreed that the UE can perform AUL on the transmission time and frequency resources after always performing Type-1 UL channel access procedure to acquire the channel outside of the eNB acquired COT. And it was agreed that the channel access priority class is determined by the UE for AUL based on CAT-4 LBT [2].
In addition, as determining the channel access type that the UE should perform, the AUL can also be set to perform channel access considering the operation in the legacy LAA uplink. The resource configured by UE-specific RRC signaling can be activated or deactivated by L1 signaling for AUL operation. For activated RRC resource by L1 activation, it can be basically configured to perform AUL transmission according to the type-1 channel access procedure. However, if the resource for AUL transmission is set to within the eNB acquired shared COT in subframes including AUL subframes indicated with C-PDCCH, it seems beneficial to allow Type-2 channel access as a channel access procedure for performing AUL transmission as proposed during email discussion [91-LTE-03].
· Proposal 1: Similar to UL channel access in Rel-14 eLAA, it seems beneficial to allow Type-2 channel access for AUL transmission if the AUL transmission is set to within the eNB acquired shared COT in subframes belonging to the UL subframes indicated with C-PDCCH.

Channel access in case of consecutive AUL and SUL transmissions
In this section, we discuss how to perform UL channel access in case of consecutive AUL and SUL transmissions or consecutive SUL and AUL transmission. There exist several cases for consecutive AUL/SUL and SUL/AUL transmission. The first one is a case to transmit consecutive AUL/SUL and SUL/AUL transmission within eNB acquired COT. For this case, Type-2 channel access can be used as channel access type for both AUL/SUL and SUL/AUL transmission if any subframe of SUL/AUL transmission does not exist outside of eNB shared COT. However, since the UE may continue transmission in subframe after nk after accessing the carrier in subframe nk for consecutive UL transmissions without gap in Rel-14 eLAA [4], it should be further discussed whether channel access for AUL and SUL would be performed separately or not. The second case is that the consecutive AUL/SUL and SUL/AUL transmission exist outside eNB acquired COT. Similar to the first one, it should be further discussed whether or not separate Type-1 channel access is applied to each AUL/SUL and SUL/AUL transmission as considering the UL channel access in Rel-14 eLAA. If the total duration of AUL/SUL and SUL/AUL transmission is belonging within a UE’s MCOT, it seems beneficial for the UE to continue transmission in subframe after nk after accessing the carrier in subframe nk for consecutive UL transmissions without gap on the perspective of following UL channel access in Rel-14 eLAA [4].
· Proposal 2: In case of consecutive AUL/SUL transmissions or consecutive SUL/AUL transmission, it should be further discussed whether or not channel access for AUL and SUL would be performed separately.

2 Conclusion
As a conclusion, we summarize our view regarding channel access and CW update mechanism for UL autonomous transmission.
· Proposal 1: Similar to UL channel access in Rel-14 eLAA, it seems beneficial to allow Type-2 channel access for AUL transmission if the AUL transmission is set to within the eNB acquired shared COT in subframes belonging to the UL subframes indicated with C-PDCCH.
· Proposal 2: In case of consecutive AUL/SUL transmissions or consecutive SUL/AUL transmission, it should be further discussed whether or not channel access for AUL and SUL would be performed separately.
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