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1. Introduction 
A new work item on ‘enhancements to LTE operation in unlicensed spectrum’ was approved in RAN Meeting #75 [1]. The objective of the new WI from RAN1 perspective is twofold:
· Specify support for multiple starting and ending positions in a subframe for UL and DL on SCell with Frame structure type 3.
· (Starting in RAN1#90): Study, and specify if needed, support for autonomous uplink access with Frame Structure type 3 considering solutions from the L2 latency reduction work item
This contribution is about the second objective, especially on the resource allocation aspects for autonomous UL (AUL) access.  In this context, during the previous RAN1 meeting the following agreements were made [2]:

	Agreements:

· AUL subframes are indicated to UE with an RRC-configured bitmap
· AUL supports both TM1 and TM2
· 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)
· The same DCI is used for activation and deactivation
· The same DCI size is used for AUL activation/deactivation and AUL-DFI 
· 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.
· A flag to differentiate between AUL activation/deactivation and AUL-DFI is included into the “AUL DCI” 
· For TM2 with AUL, PMI and MCS for the 2nd CW are included into AUL activation / deactivation DCI [0A or 4A]
· 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.
· AUL retransmission timer is RRC configured.
· 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 use AUL and SUL, as short for autonomous UL and scheduled UL, respectively, for simplicity.

2. Activation/deactivation DCI
The bit-field length of DCI 0A can be re-used for activation and deactivation DCI of AUL in order to avoid increasing the UE’s blind detection overhead, if the required bit length fits within the available bit length for this DCI format. In order to distinguish this DCI with the existing DCI formats that have the same size, a new RNTI can be introduced for the purpose of AUL, which is UE-specific. 
Proposal 1: The bit-field length of DCI 0A can be re-used for activation and deactivation DCI of AUL. 
Proposal 2: A new UE-specific RNTI is introduced to scramble the activation and deactivation DCI.

The DCI for activation and deactivation DCI of AUL includes the following fields: a flag to differentiate between AUL activation/deactivation and AUL-DFI (1 bit), resource block assignment ( 6 bits or 4 bits provide the resource allocation in the UL subframe as defined in section 8.1.4 of 36.213), MCS (5 bits if one transport block is activated or 10 bits if two transport blocks are activated), PMI (3 or 6, depending on the number of antenna ports), cyclic shift for DMRS and OCC index (3 bits), CIF (0 or 3 bits), but also TPC (2 bits). The payload is padded with activation/deactivation bits, i.e ‘0’ for deactivation and ‘1’ for activation, in order to maintain the same bit-field length of DCI format 0A.
Proposal 3: The activation and deactivation DCI contains the following fields: one bit to distinguish the activation/deactivation DCI from the AUL-DFI DCI, RB assignment, MCS, PMI, cyclic shift for DMRS and OCC, CFI, and TPC. 
Proposal 4: The payload of the activation/deactivation DCI is padded with activation/deactivation bits, i.e ‘0’ for deactivation and ‘1’ for activation, in order to maintain the same bit-field length of DCI format 0A.



Since the bit-field length of DCI format 0A is used for activation and deactivation for both one transport block and two transport blocks, it is necessary to introduce a mechanism to indicate within this DCI whether or not the second transport block is disabled or not. In order to avoid the use additional bits from the activation/deactivation payload, and since the highest value for MCS (= {29, 30, 31}) are left for future usage, and marked as reserved, an implicit signaling can be used: for instance, the bit field for the second transport block can be set to one of the highest value, i.e =29, which are indicated as reserved, if this transport block is disabled. 

Proposal 5: The 2nd transport block is disabled, when =29.
3. RRC signaling
In the previous meeting, it was agreed that time-domain resources for AUL are configured through a bitmap via higher layer signaling, but the details related to it have been left for further study. The bitmap can actually have a reasonably long length of 40 bits: a longer bitmap is unnecessary, and might result in a high overhead and waste of bits.
Proposal 6: The time-domain resources are RRC configured through a bitmap of length 40. 

[bookmark: _GoBack]As described in more detail in our companion paper [3], the AUL UCI is mapped as LTE-legacy UCI, and the CQI/PMI resources are used for AUL-UCI by rate-matching with the intended data within the AUL PUSCH subframe. The number of resources used by the AUL-UCI are RRC configured through a newly defined beta-offset factor. 
Proposal 7: The number of resources used by the AUL-UCI are RRC configured through a newly defined beta-offset parameter. 
4. Conclusion
In this contribution, we discussed the last details related to resource allocation aspects for autonomous UL access, and we derived the following proposals:
Proposal 1: The bit-field length of DCI 0A can be re-used for activation and deactivation DCI of AUL. 
Proposal 2: A new UE-specific RNTI is introduced to scramble the activation and deactivation DCI.
Proposal 3: The activation and deactivation DCI contains the following fields: one bit to distinguish the activation/deactivation DCI from the AUL-DFI DCI, RB assignment, MCS, PMI, cyclic shift for DMRS and OCC, CFI, and TPC. 
Proposal 4: The payload of the activation/deactivation DCI is padded with activation/deactivation bits, i.e ‘0’ for deactivation and ‘1’ for activation, in order to maintain the same bit-field length of DCI format 0A.

Proposal 5: The 2nd transport block is disabled, when =29.
Proposal 6: The time-domain resources are RRC configured through a bitmap of length 40. 
Proposal 7: The number of resources used by the AUL-UCI are RRC configured through a newly defined beta-offset parameter. 
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