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1. Introduction

In RAN1#91 meeting [1] and follow-up email discussion, the following agreements were made related to autonomous UL (AUL) operation.

	Agreement:
· 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:
CP extension is transmitted from the AUL starting position until the start of symbol #1, and is less than one symbol long.

· FFS: if starting at subframe boundary

Agreement:
The reference subframe is the first subframe of the most recent UL (SUL/AUL) burst of contiguous subframes that is transmitted after performing a category 4 LBT procedure with the following timing:

· At least 4 subframes prior to a UL grant reception or an AUL Downlink feedback information 

· FFS: multiple reference subframes can be supported
Agreement:
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.

Agreement:
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 provide our views on channel access procedure for autonomous UL access.
2. Discussion
As we agreed in RAN1#90 meeting, AUL shall use type 1 channel access at least to acquire the channel outside of the eNB acquired COT. Therefore, we discuss further details on type 1 channel access procedure, such as contention window size (CWS) adjustment and channel access procedure for the case where AUL subframe and dynamically scheduled subframe are consecutive.
2.1. Contention window size (CWS) adjustment

CWS update when any UL grant or AUL-DFI is not received between UL transmissions

During email discussion after RAN1#90bis, there was a proposal on how to adjust CWS when any UL grant or AUL-DFI is not received between UL transmissions as captured below.

	Proposal: 

· The contention window size of all priority classes at the UE is increased to the next higher value if:

· A Category 4 LBT UL (SUL/AUL) transmission is initiated at least N subframes after the start of a previous Category 4 LBT UL(SUL/AUL) transmission without the reception of any UL grant or AUL Downlink Feedback Information in between.

· FFS: the exact value N


In general, we agree that it is necessary to increase CWS for all priority classes if UE does not receive any UL grant or AUL-DFI for reference AUL subframe for N subfraems after transmitting reference AUL subframe. In detail, it is reasonable to set N to 8 since the minimum time between two SULs needed for CWS update based on UL grant was 8 subframes in Rel-14 eLAA.

Additionally, the above proposal suggests increasing CWS even when any UL grant is not received between two SULs. However, this event has nothing to do with AUL and Rel-14 eLAA CWS update rule should be applied in this case.
In detail, UE has individual timer associated to each UL burst. The timer starts from the first (or last) subframe in the UL burst and resets whenever UL grant or AUL-DFI is received or resets if CWS is increased due to the corresponding UL burst. CWS is increased if at least one timer value is larger than N and after CWS update, only the largest timer is reset. Thus, in the example that UE transmits UL bursts in SF k and k+2 and the UE wants to transmit on k+10 before which no UL grant/AUL-DFI is received, CWS is increased once. However, in the another example that UE transmits UL bursts in SF k and k+2 and the UE wants to transmit on k+10 and k+12 before which no UL grant/AUL-DFI is received, CWS is increased once at k+10 and twice at k+12, as shown in Figure 1.
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Figure 1. Example of CWS update when any UL grant or AUL-DFI is not received between AUL
Proposal #1: When any UL grant or AUL-DFI is not received between AUL transmissions, CWS is updated as follows.
· UE has individual timer associated to each UL burst.

· The timer starts from the first (or last) subframe in the UL burst and resets whenever UL grant or AUL-DFI is received

· CWS is increased if at least one timer value is larger than N and after CWS update, only the largest timer is reset.

· N = 8

· FFS between AUL and SUL transmissions

2.2. Consecutive AUL subframe and dynamically scheduled subframe
In this section, we discuss the case where AUL and scheduled PUSCH (SUL) subframes are consecutive. As shown in Fig. 2-a, SUL subframe can be followed by AUL subframe. If UE can skip configured AUL resource based on buffer status, eNB cannot predict whether UE will perform AUL transmission or not. As a result, eNB can indicate priority class for SUL that does not allow consecutive transmission of SUL and AUL subframe. In this case, UE may perform channel access procedure for AUL transmission after the completion of SUL or override indicated channel access priority class to make consecutive transmission allowed.
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Figure 2-a. SUL subframe is followed by AUL subframe.
Fig. 2-b depicts an example that AUL subframe is followed by SUL subframe. In this case, UE may not detect UL grant for SUL after the start of channel access procedure for AUL transmission. Depending on the relationship between UE-chosen priority class for AUL and DCI-indicated priority class for SUL, UE can transmit AUL and SUL consecutively or perform channel access procedure between AUL and SUL.
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Figure 2-b. AUL subframe is followed by SUL subframe
Proposal #2: Consider channel access procedure for the case where AUL and SUL subframes are consecutively configured.
3. Conclusion
In this contribution, we provided our views on channel access procedure for autonomous UL access, and proposals are as follows.
Proposal #1: When any UL grant or AUL-DFI is not received between AUL transmissions, CWS is updated as follows.

· UE has individual timer associated to each UL burst.

· The timer starts from the first (or last) subframe in the UL burst and resets whenever UL grant or AUL-DFI is received

· CWS is increased if at least one timer value is larger than N and after CWS update, only the largest timer is reset.

· N = 8

· FFS between AUL and SUL transmissions

Proposal #2: Consider channel access procedure for the case where AUL and SUL subframes are consecutively configured.
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