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1. Introduction

In RAN1#90 meeting [1], the following agreements were made related to autonomous UL (AUL) configuration and (de)activation.
	Agreements:
· AUL operation is UE specifically RRC configured

· The time-domain resources for AUL operation are RRC configured

· FFS: configuration details (e.g. subframe bitmap or a periodic configuration, etc.)

· Activation and deactivation of AUL operation is supported using a DCI with its CRC scrambled with a specific RNTI

· FFS which DCI format 
· FFS whether the RNTI is the SPS RNTI or a new RNTI
· FFS: additional limitations to AUL subframes e.g. depending on scheduled transmissions
· FFS: whether in addition to the RRC configured subframes also other subframes can be dynamically enabled for AUL
· Frequency domain resources (i.e. interlaces) for AUL transmissions are indicated to the UE by the eNodeB via the Activation DCI 
· The MCS of AUL transmissions is indicated to the UE by the eNodeB via the Activation DCI 


In this contribution, we provide our views on resource allocation and control signalling for AUL transmission.
2. Resource allocation for AUL
In RAN1#90 meeting, it was agreed that AUL is configured by UE-specific RRC signalling and activated/deactivated by L1 signalling. To be specific, time domain resources for AUL operation are configured by RRC signalling and frequency domain resources for AUL transmissions are indicated by activation DCI.
In LTE SPS, single subframe is configured for SPS in each period. However, in LAA, it should be considered that UE can transmit PUSCH only after the success of LBT. If only one subframe is configured for AUL and UE fails to grab the channel for the subframe, the UE cannot perform AUL transmission in the period and has to wait until the subframe for AUL in the next period. Therefore, it is necessary to allow multiple subframes in each period for AUL in LAA.
According to our companion paper [2], we consider two options for AUL subframe configuration.

Option 1) AUL window is configured with subframe period P, where AUL window consists of W consecutive AUL subframes
Option 2) AUL subframes are configured by N bits bitmap with periodicity P
Since Option 1 is identical with the legacy SPS configuration where SPS subframes are RRC configured with a subframe period P except that AUL window is defined instead of SPS subframe, Option 1 is preferred.
Proposal #1: AUL configuration by RRC signalling at least contains AUL window periodicity P, and the size of AUL window W, in each period.
Fig. 1 depicts one example of the configured subframes for AUL where period is 10 ms and AUL window is 2 ms. If eNB sends activation L1 signalling for AUL in SF#N-K (e.g., K=4), AUL resources can be activated from SF#N with RRC configured period of 10 ms and AUL window of 2 ms in each period.
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Figure 1. Example of the configured subframes for AUL
Besides, we may need to consider additional restriction of subframes configured for AUL transmission. For instance, subframes within DMTC window or DL subframes can be excluded for AUL transmission even though those subframes are configured for AUL. Specifically, if a UE detects PDCCH with DCI CRS scrambled by CC-RNTI in subframe n-1 and the PDCCH indicates that several starting symbols or all symbols of subframe n are occupied by DL signal/channel, the UE cannot perform AUL transmission in subframe n even though subframe n is configured for AUL.
Proposal #2: Consider additional limitation for AUL operation if AUL subframe is overlapped with DMTC window or is configured for DL subframe.
3. Control signaling for AUL
Validation for activation/release L1 signalling
Next, we discuss how UE can validate the activation/release L1 signalling. Basically, we can reuse the principle of the validation for LTE SPS. Instead of DCI format 0, DCI format 0A with CRC scrambled by a specific RNTI (e.g., SPS-C-RNTI) is used for AUL activation/release. Like LTE SPS, following DCI fields can be used for the validation of AUL activation/release.

· New data indicator (NDI) field is set to ‘0’.

· {TPC command, cyclic shift DM RS, MCS} fields for the validation of AUL activation
· {TPC command, cyclic shift DM RS, MCS, resource assignment} fields for the release of AUL activation

In addition to above fields, considering new fields are introduced for DCI format 0A compared to DCI format 0, following fields also can be used for the validation of AUL activation/release.
· PUSCH trigger A
· Timing offset

· HARQ process number

· Redundancy version

· PUSCH starting position

· PUSCH ending position

· Channel access type

· Channel access priority class

Another aspect to be considered is whether DCI format 0B can be used for AUL activation/release or not. Since a UE will be able to transmit multiple AUL subframes within AUL window based on buffer status and COT (channel occupancy time) corresponding to the priority class chosen by the UE, DCI format 0A seems sufficient for AUL activation/deactivation.
Proposal #3: For AUL activation/release, only DCI format 0A with CRC scrambled by a specific RNTI (e.g., SPS-C-RNTI) is adopted.
Proposal #4: Consider following fields in DCI format 0A for the validation of AUL activation/release.

· PUSCH trigger A, timing offset, HARQ process number, redundancy version, PUSCH starting position, PUSCH ending position, channel access type, channel access priority class

Transmit power control (TPC)
Transmission power for LTE SPS can be adjusted by TPC command in DCI format 3/3A transmitted on PCell. However, PUSCH TPC triggered by DCI format 3/3A cannot be applied to SCell. Therefore, one method can be that TPC for AUL transmission is determined based on only open loop power control. Another method can be that common DCI for AUL TPC (e.g., DCI format 3/3A) for LAA SCell is transmitted on LAA SCell or PCell.
Proposal #5: Consider open loop power control for AUL in LAA or closed loop power control by DCI format 3/3A on PCell or LAA SCell.
Power headroom report (PHR)
According to Rel-14 L2 latency reduction WI, UE can skip configured SPS resource when UE has no data to transmit. This feature should be applied also for AUL in LAA considering the fair coexistence with Wi-Fi and LAA of other operators. Additionally, in LAA, whether AUL can be transmitted or not is determined based on the result of LBT. In this case, UE may not be able to compute PHR for AUL, considering that a few ms can be needed for PHR computation. Therefore, we may need to consider how to report PHR for the subframes configured with AUL transmission (e.g., always reporting virtual PHR or actual PHR).

Proposal #6: Consider how to report PHR corresponding to the subframes configured with AUL transmission.
4. Conclusion
In this contribution, we provided our views on resource allocation and control signalling for autonomous UL access, and proposals are as follows.
Proposal #1: AUL configuration by RRC signalling at least contains AUL window periodicity P, and the size of AUL window W, in each period.
Proposal #2: Consider additional limitation for AUL operation if AUL subframe is overlapped with DMTC window or is configured for DL subframe.
Proposal #3: For AUL activation/release, only DCI format 0A with CRC scrambled by a specific RNTI (e.g., SPS-C-RNTI) is adopted.

Proposal #4: Consider following fields in DCI format 0A for the validation of AUL activation/release.

· PUSCH trigger A, timing offset, HARQ process number, redundancy version, PUSCH starting position, PUSCH ending position, channel access type, channel access priority class

Proposal #5: Consider open loop power control for AUL in LAA or closed loop power control by DCI format 3/3A on PCell or LAA SCell.

Proposal #6: Consider how to report PHR corresponding to the subframes configured with AUL transmission.
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