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1 Introduction

In RAN #75, the new work item on enhancements to LTE operation in unlicensed spectrum was approved with following objectives [1].
· Specify support for multiple starting and ending positions in a subframe for UL and DL on SCell with Frame structure type 3. [RAN1, RAN2, RAN4]
· (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 [RAN1, RAN2, RAN4]
· The work item should also specify base station and UE core requirements to support the above features [RAN4]

In RAN1#91 meeting and email discussion [91-LTE-11], followings were agreed for resource allocation aspects for autonomous UL access. 

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

Proposal 1-1 (agreed by email): 
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

This contribution considers remaining resource allocation aspects for autonomous UL access. 
2 Discussion
Starting and ending position
In general, it is desirable that DL transmission and scheduled UL transmission are prioritized than autonomous transmission.
 For scheduled UL transmission, potential collision with autonomous UL transmission may be avoided by eNB scheduling to some extent. The eNB may allow AUL within the eNB acquired shared COT in subframes belonging to the UL subframes indicated with C-PDCCH. All UL subframes indicated with C-PDCCH within a single eNodeB acquired shared COT are contiguous. AUL transmissions of a UE within the shared COT are contiguous. An AUL transmission started within the subframes belonging to the UL subframes indicated with C-PDCCH shall not continue beyond the last indicated UL subframe. To prioritize SUL, eNB can configure an earlier starting position of SUL than AUL to avoid blocking from AUL. For example, an AUL UE can randomly select an offset value from the set{34, 43, 52, 61, OS #1} while eNB can configure {0, 25} for SUL. 

Within the MCOT, if AUL is only transmitted within UL subframes indicated by C-PDCCH, then no collision between DL and AUL transmission within the MCOT. But outside of MCOT, the collision between downlink transmission and AUL transmission would  be inevitable or may be avoided by eNB scheduling at the cost of significant downlink performance degradation unless the periodicity of AUL transmission is too large. Therefore, priority handling among DL and AUL transmissions outside of MCOT should be considered. Similar as the case of AUL vs SUL, configuring the starting position of AUL transmission later than DL transmission can prioritize DL transmission. The starting position configuration should take timing advance (TA) into account to ensure the absolute starting time of AUL transmission is later than DL. 
Similar to starting position of autonomous transmission, ending position can also be fixed to be at symbol #12. The main motivation of introducing ending position at symbol #12 is to provide gap for DL LBT to be able to transmit DL from subframe boundary. However, since it is difficult to dynamically control the ending position of autonomous transmission, the ending position of autonomous transmission can be fixed.
Proposal 1: Autonomous UL transmission can be deprioritized than other transmission by setting different starting/ending position.

Activation/release by DCI
It is agreed that DMRS Cyclic Shift and Carrier Indicator Field (when present) are valid in the AUL activation DCI. One candidate bit field in activation DCI is timing offset. Similar to LTE UL SPS, the RRC configured resources for AUL transmission can be activated/released by one of DCIs defined for eLAA (e.g. DCI Format 0A). Then, the following occasions for AUL transmission (i.e. Nth grant for AUL transmission) can be determined by the subframe where UE receives the L1 activation command. In eLAA, a timing relationship between UL assignment and corresponding UL data transmission is indicated to the UE by DCI. Therefore, the timing offset indicated by activation DCI together with the subframe receiving activation DCI can be used to determine occasions of the configured resources. Note that further study on the DCI format used for activation/release may be needed for the case if a UE is configured to skip mornitoring DCI format 0A/4A.
Proposal 2: The occasion of the configured resources for AUL transmission can be determined by the timing offset indicated by activation DCI and the subframe receiving activation DCI (e.g. DCI format 0A). 
· FFS: when UE is configured to skip monitoring DCI format 0A/4A

In LTE, a UE should consider the received DCI information accordingly as a valid SPS activation or release if special fields in the DCI scrambled by SPS-C-RNTI are set to predefined values as in following table.
Table: Special fields for Semi-Persistent Scheduling Activation PDCCH/EPDCCH Validation

	
	DCI format 0
	DCI format 1/1A
	DCI format
 2/2A/2B/2C/2D

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

	Cyclic shift DM RS
	set to '000' if present
	N/A
	N/A

	Modulation and coding scheme 
and redundancy version
	MSB is set to '0'
	N/A
	N/A

	HARQ process number
	N/A
	FDD: set to '000'
TDD: set to '0000'
	FDD: set to '000'
TDD: set to '0000'

	Modulation and coding scheme
	N/A
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	Redundancy version
	N/A
	set to '00'
	For the enabled transport block:
set to '00'


Similarly, specific field(s) in the DCI format 0A scrambled by a new RNTI for AUL transmission (e.g. AUL-RNTI) can be used to validity check of activation/release command. For example, PUSCH trigger A, Redundancy version and HARQ process number for scheduled PUSCH fields can be candidates of special fields for validation unless one of these fields is used for autonomous transmission. For release, Modulation and coding scheme, Resource block assignment can also be considered. All these specific field(s) in the DCI shall be set to 0 for activation and 1 for release, similar to legacy SPS validation.
Proposal 3: Similar to LTE SPS, validation of activation/release command can be achieved by special fields in the DCI scrambled by a new RNTI for AUL transmission

Both TM1 and TM2 are supported for AUL. It is natural to reuse the same behavior as SUL that DCI 0A is used for single TB transmission and DCI 4A is for up to two-TB transmission. Though the payload of DCI 0A may be sufficient to accommodate the bit field for two-TB activation, it requires re-design/re-interpretation of exiting bit field in DCI 0A, which in turn reduce the number of bits for virtual CRC check. Moreover, if a UE is configured with TM2, the UE may be configured to skip DCI 0A monitoring to reduce the complexity, thus UE can only receive DCI 4A for activation.  
Proposal 4: Use DCI 4A for AUL activation for TM 2. 
Regarding RNTI for CRC scrambling of AUL activation/deactivation DCI, a new AUL RNTI can be defined unless RAN2 finds any difficulty. 
Proposal 5: Introduce AUL RNTI for CRC scrambling of AUL activation/deactivation DCI unless 
3 Conclusions 

This contribution considers aspects of resource allocation aspects for autonomous UL access and proposes the following based on the discussion.
Proposal 1: Autonomous UL transmission can be deprioritized than other transmission by setting different starting/ending position.
Proposal 2: The occasion of the configured resources for AUL transmission can be determined by the timing offset indicated by activation DCI and the subframe receiving activation DCI (e.g. DCI format 0A). 
FFS: when UE is configured to skip monitoring DCI format 0A/4A.

Proposal 3: Similar to LTE SPS, validation of activation/release command can be achieved by special fields in the DCI scrambled by a new RNTI for AUL transmission.

Proposal 4: Use DCI 4A for AUL activation for TM 2. 

Proposal 5: Introduce AUL RNTI for  CRC scrambling of AUL activation/deactivation DCI.
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