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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) configuration and (de)activation.
	Agreement: 

AUL subframes are indicated to UE with an RRC-configured bitmap

Agreement:

AUL supports both TM1 and TM2

Agreement: 

For TM1, DCI format 0A is used for AUL activation / deactivation  

- FFS: whether to use DCI format 0A or 4A with TM2 (note: if DCI 0A is used, the contents will be redefined)

Agreement: 

The same DCI is used for activation and deactivation

Agreement: 

The same DCI size is used for AUL activation/deactivation and AUL-DFI 

Agreement: 

The same RNTI used to scramble the CRC parity bits of AUL-DFI is used to scramble the CRC parity bits of AUL (de) activation DCI.

Agreement: 

A flag to differentiate between AUL activation/deactivation and AUL-DFI is included into the “AUL DCI” 

Agreement: 

For TM2 with AUL, PMI and MCS for the 2nd CW are included into AUL activation / deactivation DCI [0A or 4A]

Agreement: 

UL DMRS Cyclic Shift and OCC can be indicated for an AUL user: 

FFS: UE specific RRC configuration or by using AUL activation / deactivation DCI.

Agreement: 

AUL transmissions are not allowed in the subframes belonging to the DMTC window of the serving cell irrespective of the RRC configured bitmap. 

FFS: RMTC

Agreement:

HARQ-ACK AUL-DFI for a PUSCH transmitted at subframe n is expected at earliest at subframe n+4. 

Agreement:

AUL-DFI does not include a field indicating MCS

Agreement:

For a AUL-DFI received  in subframe n,   

· PMI  (if included in AUL-DFI) in subframe n is applied after subframe n+3 

· TPC in AUL-DFI in subframe n is applied in the same way as if it had been received through DCI format 3/3A

Agreement:

AUL-DFI only transmission by eNB based on Rel-13 Cat-4 LBT priority class is supported.

Agreement:

AUL retransmission timer is RRC configured.
Agreement:

DMRS Cyclic Shift and Carrier Indicator Field (when present) are valid in the AUL activation DCI

- FFS: TPC

- FFS: what to do with the remaining bits in activation / deactivation DCI


In this contribution, we provide our views on resource allocation and (de)activation for AUL transmission.
2. Resource allocation for AUL
In RAN1#91 meeting, it was agreed that AUL subframes are indicated to UE with an RRC-configured bitmap and AUL transmissions are not allowed in the subframes belonging to the DMTC window of the serving cell irrespective of the RRC configured bitmap. Additionally, AUL transmissions should not be allowed in the subframe(s) overlapped with RMTC resource since RSSI measurement is performed on RMTC resource.
Proposal #1: AUL transmissions are not allowed in the subframe(s) overlapped with RMTC resource of the serving cell irrespective of the RRC configured bitmap.
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 0/4, DCI format 0A is used for TM1 AUL activation/release and DCI format 4A is used for TM2 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 field for the validation of AUL activation/release is set to ‘00’.
· HARQ process number is set to ‘0000’.

· Redundancy version is set to ‘00’.

In LTE, the difference between activation DCI and deactivation DCI is that MSB of MCS field and resource allocation field. In detail, if MSB of MCS field in the SPS DCI is set to ‘0’, UE recognizes it as SPS activation DCI while UE regards it as SPS release DCI when MCS field is set to ‘11111’ and resource allocation field is set to all ‘1’s. However, it would be beneficial to use all five bits of MCS fields for AUL activation and all ‘1’s in resource allocation field for 10 MHz PUSCH indicate that all 5 interlaces are allocated for PUSCH. Therefore, in order to distinguish AUL activation DCI from AUL deactivation DCI, we suggest to introduce two-bit field which can be also used to differentiate between AUL activation/deactivation and AUL-DFI. For example, the field set to ‘00’, ‘01’, or ‘10’ can be interpreted as activation DCI, deactivation DCI, or AUL-DFI, respectively. The field can be one(s) of following fields which are newly introduced for DCI format 0A/4A, e.g., channel access priority class.
· PUSCH trigger A
· Timing offset

· PUSCH starting position

· PUSCH ending position

· Channel access type

· Channel access priority class

Remaining fields other than the two-bit field to distinguish amongst AUL activation DCI, AUL release DCI, and AUL-DFI can be set to all ‘0’s for the validation of AUL activation/release.

Proposal #2: For AUL activation/release, DCI format 4A is adopted for TM2 UE.
Proposal #3: Use channel access priority class field to distinguish amongst AUL activation DCI, AUL release DCI, and AUL-DFI. Remaining fields other than channel access priority class, CIF (if present), DMRS CS, resource allocation, MCS, and PMI (for 2nd codeword) are set to all ‘0’s for validation of AUL activation/release.
RNTI for activation/release L1 signalling

The legacy SPS-C-RNTI is reused for AUL activation/release. In order not to increase the number of RNTIs needed for AUL operation, we can reuse legacy SPS-C-RNTI for AUL activation/release and AUL-DFI.
Proposal #4: For AUL activation/release DCI and AUL-DFI, CRC is scrambled with SPS-C-RNTI.
Power headroom report (PHR)
According to RAN2 agreements for Rel-15 FeLAA, UE can skip configured AUL resource when UE has no data to transmit. 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 #5: Actual PHR is applied for the subframes configured for AUL transmission, regardless of AUL is actually transmitted or not on the configured subframes.
4. Conclusion
In this contribution, we provided our views on resource allocation and (de)activation for autonomous UL access, and proposals are as follows.
Proposal #1: AUL transmissions are not allowed in the subframe(s) overlapped with RMTC resource of the serving cell irrespective of the RRC configured bitmap.
Proposal #2: For AUL activation/release, DCI format 4A is adopted for TM2 UE.

Proposal #3: Use channel access priority class field to distinguish amongst AUL activation DCI, AUL release DCI, and AUL-DFI. Remaining fields other than channel access priority class, CIF (if present), DMRS CS, resource allocation, MCS, and PMI (for 2nd codeword) are set to all ‘0’s for validation of AUL activation/release.
Proposal #4: For AUL activation/release DCI and AUL-DFI, CRC is scrambled with SPS-C-RNTI.
Proposal #5: Actual PHR is applied for the subframes configured for AUL transmission, regardless of AUL is actually transmitted or not on the configured subframes.
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