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Introduction
In this contributions, the following aspects of autonomous UL access are discussed:
· Resource allocation and configuration
· LBT and priority class selection
· Need of triggering SR with AUL
Discussion
Resource allocation and configuration
In the last RAN 1 meeting, RAN 1 has agreed the following for resource allocation and configuration:
· AUL operation is UE specifically RRC configured
· The time-domain resources for AUL operation are RRC configured
· FFS: configuration details (e.g. subframe bitmap or a periodic configuration, etc.)
· Activation and deactivation of AUL operation is supported using a DCI with its CRC scrambled with a specific RNTI
· Frequency domain resources (i.e. interlaces) for AUL transmissions are indicated to the UE by the eNodeB via the Activation DCI 
· The MCS of AUL transmissions is indicated to the UE by the eNodeB via the Activation DCI

In RAN 2 meeting, there is a FFS on whether to introduce an AUL activation/deactivation confirmation for confirming the reception of the AUL activation/deactivation. Such confirmation was first introduced for SPS activation/release to ensure that the UE knows that SPS resource is allocated when SPS is activated and that SPS resource is released when SPS is released by the network. If the UE misses the SPS activation, the reserved resource is wasted because the SPS resource is dedicated to the UE (i.e. it is not shared). However, in AUL, the SPS issues do not apply for the following reasons:
1. The configure AUL resource is typically shared among many UEs, thus the AUL resources are never wasted
2. Any transmission on the UE is an implicit response to the activation command. This can be a special UCI for AUL
3. A MAC CE transmission on SUL requires 2 LBT, thus not saving LBT and increase UL transmission
4. If MAC CE for AUL release is sent through AUL, it will unnecessary take up the contention resources which otherwise can be used by other UEs.
Furthermore, the subsequent AUL can be used by the eNB to know that AUL activation has been received, while a subsequent SUL can be used by the eNB to know that AUL activation has not been received. Hence eNB can detect AUL activation via the subsequent behaviour of the UL transmission of the UE.
As on whether a MAC CE configuration for AUL deactivation is needed, the problem can happens only when the UE misses the AUL deactivation but has no UL data to send and sometime later send UL data on the AUL resources. Again, the eNB can detect whether the AUL deactivation is received via subsequent UL transmission. If eNB detects the AUL transmission from the UE subsequently, it can retransmit the AUL release. If eNB detects an SUL transmission subsequently, it confirms that the UE has released the AUL. Hence we also do not see a need of MAC CE confirmation for AUL deactivation.
Proposal#1: There is no need of MAC CE confirmation for AUL activation.
Proposal#2: There is no need of MAC CE confirmation for AUL deactivation/release.
LBT Type and priority class selection
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Figure 1: Cat-4 LBT performed by AUL UE

When the AUL transmission is not a transmission scheduled within an eNB’s obtained MCOT, the UE needs to obtain the right to access the medium by itself. Therefore, the Cat-4 LBT is the only LBT type that can be allowed for AUL transmission. Since the AUL transmission is commenced by each UE autonomously, it is also reasonable to let each AUL UE to choose an appropriate channel access priority class by itself and, thereby, the MCOT, depending on its buffer status. In UL LAA, if type 1 uplink channel access procedure (i.e. Cat-4 LBT) is used, the channel access priority class is based on the latest BSR and received uplink traffic as highlighted yellow in the following:
For uplink LAA operation, the eNB shall not schedule the UE more subframes than the minimum necessary to transmit all the traffic corresponding to the selected Channel Access Priority Class or lower (i.e, with a lower number in the Table 5.7.1-1), than the:
-	Channel Access Priority Class signaled in UL grant based on the latest BSR and received uplink traffic from the UE if type 1 uplink channel access procedure (see section 15.2.1.1 of [6]) is signalled to the UE;
-	Channel Access Priority Class used by the eNB based on the downlink traffic, the latest BSR and received UL traffic from the UE if type 2 uplink channel access procedure (see section 15.2.1.2 of [6]) is signalled to the UE.

Like in UL LAA, the Logical Channel Prioritisation in the MAC should not be affected by the subsequent selection of priority class. That is, the LCP should just generate the MAC PDU for the AUL based only on the logical channel priority of the logical channel that are allowed to use UL-LAA serving cell.
Proposal#3: The Cat-4 LBT is used for AUL transmission. The channel access priority class is selected by UE and is based on the latest BSR and uplink traffic. 
Proposal#4:  Like in UL LAA, the selection of the priority class should not affect the Logical Channel Prioritisation procedure.
Need of triggering SR for AUL transmission
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 ul-laa-allowed set to true, the regular BSR or the data of those logical channels can be sent over AUL without triggering the SR.  Such change can easily be included to the above text:
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 or for which the ul-laa-allowed is set to TRUE and AUL is activated:
-	a Scheduling Request shall be triggered.
Having the above will also reduce collision of UL HARQ process ID between the SUL and AUL.
On the other hand, 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.  
Proposal#5: SR is not triggered if regular BSR is not triggered due to data becoming available for transmission for a logical channel for which the ul-laa-allowed is set to TRUE and the UE is configured with AUL and is activated. 
Interaction with C-DRX
The DRX section of 36.321 said: 
When a DRX cycle is configured, the Active Time includes the time while: 
-	onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or drx-ULRetransmissionTimer or mac-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or
-	an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer for synchronous HARQ process; or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the preamble not selected by the MAC entity (as described in subclause 5.1.4).
As explained in [1], once SUL transmission occurs, the UE starts UL_RTT_Timer and then drx-ULRetransmissionTimer. When drx-ULRetransmissionTimer is running for a HARQ process, the UE monitors the PDCCH. For AUL, instead of drx-ULRetransmissionTimer,a new AUL-HARQ-ACK timer may be used to allow more flexibility for the network to respond to the AUL (re)transmission via HARQ feedback. The Active time should also take into consideration of the new timer.
Proposal#6: The Active Time of the UE should also take into consideration of the new timer defined to wait for the HARQ feedback for AUL.
Conclusion
It is requested that RAN 2 agreed to the proposal below:
Proposal#1: There is no need of MAC CE confirmation for AUL activation.
Proposal#2: There is no need of MAC CE confirmation for AUL deactivation/release.
Proposal#3: The Cat-4 LBT is used for AUL transmission. The channel access priority class is selected by UE and is based on the latest BSR and uplink traffic. 
Proposal#4:  Like in UL LAA, the selection of the priority class should not affect the Logical Channel Prioritisation procedure.
Proposal#5: SR is not triggered if regular BSR is not triggered due to data becoming available for transmission for a logical channel for which the UL-LAA-allowed is set to TRUE and the UE is configured with AUL and is activated.
Proposal#6: The Active Time of the UE should also take into consideration of the new timer defined to wait for the HARQ feedback for AUL.
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