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Introduction
A new work item on ‘enhancements to LTE operation in unlicensed spectrum’ was approved in TSG 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
In an unlicensed environment, where co-existence with WiFi and other LAA users is a fact of life, the following are sources contributing to the overall UL throughput performance degradation based on the current scheduled based UL access.
1. UE needs to send SR to request for UL schedule
2. DL LBT before eNB can access the channel to send uplink grant in PDCCH
3. UE scheduling (internal contention among UEs associated with the eNB)
4. Four subframes processing delay between UL grant and PUSCH transmission
5. UL LBT before UE sends data on PUSCH
It will be very beneficial for the unlicensed system to support an Autonomous UpLink access (AUL), which removes most of the sources that contributed to UL throughput performance degradation of Scheduled based UpLink access (SUL).
Contribution [1] provides a detailed analysis and comparison on SUL and AUL access.
This contribution attempts to list out a few RAN2 related impacts on AUL.
Discussion
[bookmark: _Ref489741227]Configuration and activation/deactivation of AUL
AUL resource assignment may consist of two parts:
1. Configuration: 
Configuration parameters (e.g. time-domain resources etc.) that are semi-static, such as common radio resources that are pre-allocated to a set of UEs. This can be done via RRC signalling.
2. Activation/deactivation
Configuration parameters (e.g. MCS, etc.) that are more dynamic in nature and Command such as enable/disable autonomous uplink access that allows the network to control the amount of UEs using the autonomous uplink access. The fast enabling and disabling of UE using autonomous uplink access can be done via MAC CE or L1 signallingbecause RRC signalling might be too slow. As on whether there are parameters dynamically configured, RAN 2 needs to wait for RAN 1 progress.

Proposal 1: AUL configurations can be done via RRC signalling for the semi-statically configured parameters.
Proposal 2: RAN 2 to discuss whether fast activation/deactivation of AUL is needed. RAN 2 needs to wait for RAN 1 progress on whether there will be dynamically changing configuration parameters (e.g. MCS etc.).
 Impact of AUL to HARQ operation
AUL operation also supports asynchronous HARQ and thus performs HARQ transmissions and retransmissions.  
It is natural to allow HARQ retransmissions of failed AUL transmission via AUL. On the other hand, in some cases, the eNB may have remaining channel occupancy time and it wants to schedule the retransmission of a failed AUL transmission. Therefore, it should be also allowed to retransmit the failed AUL transmission via SUL. RAN 2 needs to discuss whether AUL retransmissions can be performed on a SUL.
In order for the eNB to indicate the transmissions and retransmissions of a HARQ process in AUL among many AUL transmisison, it needs to be able indicate the HARQ process ID in PDCCH. By designating a set of HARQ process IDs allowed for AUL access, the eNB can better manage the choice of HARQ process IDs for SUL along with AUL. However, hard partition the HARQ processes may not be efficient between SUL and AUL since it may run out of the usable HARQ process IDs. RAN 2 needs to discuss whether the HARQ process ID space between SUL and AUL should be hard-partitioned or shared. 
Proposal 3: RAN2 to study the impact of AUL to HARQ operation, e.g. whether a SUL retransmission can be performed on an AUL and whether an AUL retransmission can be performed on a SUL, whether the HARQ processes can be shared or hard-partitioned between AUL and SUL etc..
Use of AUL for SR trigger
In LTE, a regular BSR will trigger a SR if SR prohibit timer is not running and the logical channels that trigger the BSR are not SR masked as follow:
if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:
-	if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:
-	a Scheduling Request shall be triggered.
If the regular BSR is triggered only by logical channels that are configured with laa-allowed set to true, it may seem like the regular BSR or the data of those logical channels can be sent over AUL without triggering the SR. However, if the regular BSR is triggered also by logical channels that are configured with laa-allowed set to False, it may still be worth triggering the SR as the SR is sent via licensed carrier.  Hence, RAN 2 should discuss whether the SR should be triggered if AUL is also configured and activated and if so in what condition.
Proposal 4: RAN2 to discuss whether the SR should be triggered for logical channels allowed to use UL-LAA when AUL is configured and activated and if so in what condition.
C-DRX interaction with AUL
The UE only monitors the PDCCH during active time (i.e. when on_duration and drx-inactivity timer is running, SR has been transmitted, mac-ContentionResolutionTimer is running). It would seem like if AUL transmission occurs, the UE needs to be in active time to monitor for PDCCH, just like Scheduling Request. If AUL HARQ retransmission is based on the SUL asynchronous HARQ retransmission timing, then it is covered by the drx-ULRetransmissionTimer. If a different HARQ retransmission timing is used for AUL retransmission, then a new condition needs to be added to bring the UE into active time in order to monitor the PDCCH specific for the AUL.
RAN 2 needs to study whether there is any impact on C-DRX due to the introduction of AUL transmission. 
Proposal 5: RAN2 to study impact of AUL on C-DRX.
Multi-Carrier support of AUL
UE may be configured with more than 1 UL LAA serving cell. It is possible for an eNB to configure and activate/deactivate AUL for each UL LAA serving cell. RAN 2 should discuss whether AUL should be supported in more than 1 UL LAA serving cell.  
Proposal 6: RAN 2 should discuss whether AUL should be supported in more than 1 UL LAA serving cell.
Conclusion and proposals
It is requested that RAN 2 discuss and agree on the following proposal:
Proposal#1: AUL configurations can be done via RRC signalling
Proposal#2: RAN 2 to discuss whether fast activation/deactivation of AUL is needed. RAN 2 needs to wait for RAN 1 progress on whether there will be dynamic changing configuration parameters (e.g. MCS etc.).
[bookmark: _GoBack]Proposal#3: RAN2 to study the impact of AUL to HARQ operation, e.g. whether a SUL retransmission can be performed on an AUL and whether an AUL retransmission can be performed on a SUL, whether the HARQ processes can be shared or hard-partitioned between AUL and SUL etc..
Proposal#4: RAN2 to discuss whether the SR should be triggered for logical channels allowed to use UL-LAA when AUL is configured and activated. 
Proposal#5: RAN2 to study impact of AUL on C-DRX
Proposal#6: RAN 2 should discuss whether AUL should be supported in more than 1 UL LAA serving cell.
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