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1 Introduction
In RAN1 #91 meeting [1], the resource allocation issues for autonomous UL (AUL) access were discussed and it was agreed that: 
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

In this contribution, we discuss the remaining details for AUL resource allocation, including the content and DCI format for activation/deactivation DCI, the additional rules besides semi-statically configured resources, and the necessity of supporting partial subframe for AUL.
2 Design of activation/deactivation DCI
Content in activation/deactivation DCI
The carrier indicator field could be valid for cross-carrier activation/deactivation from the licensed carrier. The DMRS field in activation DCI could be also valid for allocating DMRS sequences for AUL to differentiate AUL UEs allocated on the same interlace since there is sufficient room in current DCI format 0A/4A, and indicating DMRS via DCI is more dynamic. The PMI field could be valid to configure the precoder if two TBs are applied. 
For differentiating activation and deactivation, the MCS bit field and the resource assignment bit field can be set to the reserved state for representing deactivation DCI, and otherwise for representing activation DCI. Other bit fields, e.g., NDI, time offset, SRS request, CSI request, etc., could be set to ‘0’ for both activation DCI and deactivation DCI as validation.

Proposal 1: CIF, DMRS and PMI should be valid in activation/deactivation DCI.
DCI format for activation/deactivation DCI

To avoid increasing the blind detection complexity, 0A/4A defined in eLAA could be reused for activation/deactivation DCI for AUL, where 0A is for single codeword and 4A is for two codewords. AUL-DFI should follow the same payload with activation/deactivation DCI, e.g., when 4A is used for activation DCI, AUL-DFI should be also format 4A. Although format 4A for two codewords is overhead wasted as compared to 0A, the eNB can configure the DCI format of activation/deactivation DCI to be aligned with that for UL grant, and disable the UE to monitor format 0A to reduce the blind detection number. If activation DCI is also using format 0A for two codewords, the UE has to always blind decode both 0A and 4A even if the eNB disables the UE to monitor 0A.
To differentiate from the DCI that is scheduling the PUSCH of the same DCI format, a new UE-specific RNTI, namely AUL C-RNTI can be introduced for scrambling the CRC.
Proposal 2: Reuse DCI format 4A for the activation/deactivation of two codewords.

Proposal 3: Introduce a new AUL C-RNTI for activation/deactivation DCI.
3 Co-existence with DL and scheduled UL (S-UL)
The AUL UE will have contention with the eNB as well as other scheduled UEs when performing the LBT. As considering critical control information and reference signals are included in the DL transmissions, DL should have higher priority than the AUL in channel access. E.g., the starting position of the AUL burst could be delayed to be later than symbol 0 to avoid collision with DL.
AUL should also be allowed to transmit within the eNB acquired MCOT. To avoid colliding the S-UL within the MCOT, the starting position of the AUL burst could be delayed to be later than symbol 0 + 25us. At the same time, the S-UL within the MCOT can be scheduled to start at symbol 0 or symbol 0 + 25us to take higher priority in contention.
Proposal 4: The starting position of the AUL burst outside the eNB acquired MCOT could be later than symbol 0 to avoid collision with DL.
Proposal 5: The starting position of AUL burst within the eNB acquired MCOT could be later than symbol 0 +25us to avoid collision with S-UL.

4 Starting/ending partial subframe for AUL
Starting partial subframe
For S-UL Mode 1, the eNB could schedule the 1st subframe with conservative MCS while the remaining subframes of the S-UL burst with normal MCS. For AUL, however, the MCS for AUL is semi-statically configured, thus same TBS is applied for each subframe within the AUL burst. Therefore, conservative scheduling like S-UL mode 1 starting partial is not feasible for AUL as it is not likely for the eNB to configure all AUL subframes with a conservative value which may lead to degradation of AUL performance. 
The AUL can be configured by RRC to start at symbol 7 like Mode 2 starting partial subframe of S-UL, and the UE can perform TBS scaling for the Mode 2-like partial subframe. But configuring Mode 2 AUL needs additional RRC signaling, and the benefit of supporting this is not clear.
Ending partial subframe
Since starting partial subframe is not suggested to be applied, the introduction of ending partial subframe for AUL would cause inefficient utilization of the MCOT as the MCOT length is an integral value. However, allowing ending partial subframe may leave one slot gap for eNB to perform DL LBT, which may be helpful for DL channel utilization. But how to enable the ending point and for which AUL burst this ending point applies needs further discussion.
Proposal 6: There is not strong motivation to introduce starting partial subframe. 
· The introduction of ending partial subframe for AUL can be FFS.
5 Conclusions:
In this contribution, we discuss the detailed resource allocation design, including the content and DCI format for activation/deactivation DCI, the additional rules besides semi-statically configured resources, and the necessity of supporting partial subframe for AUL. Based on the discussions, the following are proposed: 
Proposal 1: CIF, DMRS and PMI should be valid in activation/deactivation DCI.
Proposal 2: Reuse DCI format 4A for the activation/deactivation of two codewords.

Proposal 3: Introduce a new AUL C-RNTI for activation/deactivation DCI.
Proposal 4: The starting position of the AUL burst outside the eNB acquired MCOT could be later than symbol 0 to avoid collision with DL.
Proposal 5: The starting position of AUL burst within the eNB acquired MCOT could be later than symbol 0 +25us to avoid collision with S-UL.

Proposal 6: There is not strong motivation to introduce starting partial subframe. 

· The introduction of ending partial subframe for AUL can be FFS.
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