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1. Introduction

In RAN#75 meeting [1], the proposal for enhancing Rel-13 and Rel-14 licensed-assisted access (LAA) operation was approved as Rel-15 LTE work item. According to the work item description document [2], the topic to be initiated in RAN1#90 is as follows:

· Study, and specify if needed, support for autonomous uplink access with Frame Structure type 3 considering solutions from the L2 latency reduction work item.

In this contribution, we provide our views on channel access procedure for autonomous UL access.
2. Discussion
As discussed in [3], autonomous UL access (AUA) can be configured by higher layer signalling and activated/deactivated by L1 signalling. At least the periodicity for AUA can be configured by higher layer signalling and multiple subframes (AUA window) can be configured in each period. After the reception of L1 activation signalling, UE can perform AUA transmission on pre-allocated resources without additional UL grant. Since it cannot be guaranteed that eNB occupies channel every before AUA window, the baseline for channel access procedure should be type 1 channel access procedure. Therefore, we discuss further details on type 1 channel access procedure, such as contention window size (CWS) adjustment, determination of channel access priority class, and channel access procedure for the case where AUA subframe and dynamically scheduled subframe are consecutive.
Proposal #1: Consider type 1 channel access procedure as the baseline for autonomous UL access (AUA) transmission.

2.1. Contention window size (CWS) adjustment

In Rel-14 LAA, CWS for all priority classes is reset if new data indicator (NDI) corresponding to HARQ process index of reference subframe is toggled and increased otherwise. However, for AUA transmission, only if eNB fails to decode it, UL grant for retransmission can be transmitted with NDI set to ‘1’. Moreover, since PUSCH on LAA SCell is based on asynchronous HARQ, timing of UL grant for retransmission is up to eNB. Thus, not receiving UL grant for AUA retransmission cannot imply that the AUA transmission is successful. Therefore, it should be considered how to adjust CWS for AUA transmission.
Basically, CWS for all priority classes should be increased if NDI corresponding to HARQ process index of reference AUA subframe is set to ‘1’. In addition, we may need to reset CWS for all priority classes if UE does not receive retransmission UL grant for reference AUA subframe for T ms after transmitting reference AUA subframe.
Proposal #2: CWS for all priority classes should be increased if NDI corresponding to HARQ process index of reference AUA subframe is set to ‘1’.
Proposal #3: Consider to reset CWS for all priority classes if UE does not receive retransmission UL grant for reference AUA subframe during T ms after transmitting reference AUA subframe (FFS on the value of T).

2.2. Channel access priority class

In Rel-14 eLAA, 4 channel access priority classes are defined for LAA UL and channel access parameters (e.g., defer period, allowed set of CWS values, and maximum channel occupancy time) are set for each priority class. Channel access priority class can be indicated by L1 activation signalling. In this case, DCI field for channel access priority class cannot be used for the validation of AUA activation. Or, channel access priority class can be determined based on the size of AUA window or the maximum number of subframes for AUA transmission in a period. For instance, AUA window size is 3 subframes, priority class for AUA can be set to 2 since maximum channel occupancy time for priority class 2 is equal to 3 ms.
In addition, channel access priority class may depend on the periodicity for AUA. For instance, the shorter the period is, the larger channel access priority class is, such that the opportunity to access the channel can be uniformly distributed.
Proposal #4: Channel access priority class can be indicated by L1 activation signalling or determined based on the size of AUA window.
2.3. Consecutive AUA subframe and dynamically scheduled subframe
In this section, we discuss the case where AUA subframe and PUSCH are consecutive. As shown in Fig. 1-a, AUA subframe can be followed by PUSCH. If UE can skip configured AUA resource based on buffer status, eNB cannot predict whether UE will perform AUA transmission or not. As a result, eNB can indicate priority class for PUSCH that does not allow consecutive transmission of PUSCH and following AUA subframe. In this case, UE may perform channel access procedure for AUA transmission after the completion of PUSCH or override indicated channel access priority class to make consecutive transmission allowed.
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Figure 1-a. AUA subframe is followed by PUSCH.
Fig. 1-b depicts an example that PUSCH is followed by AUA subframe. In this case, UE may not detect UL grant for PUSCH followed by AUA window after the start of channel access procedure for AUA transmission. Depending on the priority between AUA subframe and PUSCH, UE can complete AUA transmission and start channel access procedure for PUSCH, or finish AUA transmission in advance to start channel access procedure for PUSCH.
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Figure 1-b. PUSCH is followed by AUA subframe
Proposal #5: Consider channel access procedure for the case where AUA subframe and PUSCH 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: Consider type 1 channel access procedure as the baseline for autonomous UL access (AUA) transmission.

Proposal #2: CWS for all priority classes should be increased if NDI corresponding to HARQ process index of reference AUA subframe is set to ‘1’.

Proposal #3: Consider to reset CWS for all priority classes if UE does not receive retransmission UL grant for reference AUA subframe during T ms after transmitting reference AUA subframe (FFS on the value of T).

Proposal #4: Channel access priority class can be indicated by L1 activation signalling or determined based on the size of AUA window.

Proposal #5: Consider channel access procedure for the case where AUA subframe and PUSCH are consecutively configured.
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