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1 Introduction

The Rel-15 WI “Enhancements to LTE operation in unlicensed spectrum” starting this meeting has the following objective:
· 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]
In this contribution, we discuss how the autonomous uplink can be supported on eLAA.

2 Discussion
In LTE, the uplink data transmissions utilize either grants received by dynamic scheduling on PDCCH or configured grants by SPS. The dynamic scheduling has the benefit of eNB making decisions (e.g. MCS selection) based on the latest feedback from the UE. However, it incurs an overhead due to the UE requesting the grant and eNB assigning it on PDCCH. Thus, dynamic scheduling is more suitable for bursty traffic. For regular or periodic type traffic such as voice, the UE can be configured with grants beforehand, i.e. SPS, in order to minimize this overhead.

One limitation of SPS before Rel-14 was that the UE has to transmit a packet on the assigned resources even if it does not have data traffic by sending padding bits. This restriction was lifted in Rel-14 with L2 Latency reduction work. This WI refers to that work and in our understanding, the implication is that the uplink skipping should be applicable to whichever autonomous access method developed in this WI.
Proposal 1: The UE should use “autonomous access” resources only when it has data to transmit.
We note that existing SPS does allow assigning the same resources to multiple users. However, it lacks the flexibility to differentiate between different users if they transmit at the same time and thus making it not efficient as an autonomous access option. The part on how to be able to multiplex multiple users on the same resources is RAN1 responsibility and RAN2 does not need to discuss such mechanisms.
Observation 1: The assignment of resources among multiple users for autonomous access is within RAN1 responsibility and RAN2 should wait for their progress before discussing related signaling aspects.
RAN2 can still make high level decisions on configuration of autonomous access. It is natural to adopt the legacy SPS and extensions in Rel-14 L2 Latency Reduction WI as a baseline. These can be summarized as follows:
1. Autonomous access is configured by RRC for each UE (details of configuration contents TBD based on RAN1 decisions).

2. Activation and deactivation of autonomous access should not be done via L2 or L3 (as in SPS, this can be PDCCH signaling, to be decided by RAN1)
3. The UE should acknowledge the activation of autonomous access (similar to Rel-14 SPS)
Proposal 2: The autonomous access is configured by RRC. Activation/deactivation should be done by L1 (TBC by RAN1) and UE should acknowledge the activation.
In LTE, SPS is only supported on PCell since the main motivation for SPS was to carry periodic low data rate traffic such as voice. However, autonomous access can be used for more diverse applications and the network flexibility to use any of the cells for this purpose can also help with distributing the load.

Proposal 3: The autonomous access can be independently configured and activated/deactivated on any SCell.
The details of activation, whether to use MAC CE as in Rel-14, or other options can be discussed after RAN1 confirming the details with RAN1.

In FS3, the UE does not transmit on uplink if a subframe is used for downlink transmission. This should also be the case also for autonomous access.

Proposal 4: The UE does not transmit on autonomous access resources when this subframe is used for DL transmission.

A similar issue is when dynamic uplink grants are assigned. In legacy SPS, dynamic grants always have higher priority over configured grants on uplink. Same principle should be kept for autonomous access.
Proposal 5: The UE does not transmit on autonomous access resources when an UL grant is received for the same TTI.

FS3 uses asynchronous HARQ on uplink and it can be assumed that same will apply for autonomous access. In legacy SPS, retransmissions are always scheduled dynamically while non-adaptive retransmissions on SPS resources were introduced in Rel-14. 

If the first transmission is scheduled dynamically, then retransmissions should also be controlled dynamically by the eNB and retransmissions on autonomous access should not be allowed. This is similar to the SPS design. 

If the first transmission is via autonomous access, it is natural that dynamic grants can be used for retransmissions. However, their retransmissions via autonomous access should be discussed in RAN1 first as this will depend on DCI and HARQ process and feedback design. 
Proposal 6: Autonomous access should not be used for retransmission of dynamically scheduled transmissions.
Observation 2: Handling of retransmissions on autonomous access at MAC should be discussed after HARQ design is completed in RAN1.

3 Conclusion
In this contribution, we discussed basic L2/L3 functionality for autonomous access and propose the following:
Proposal 1: The UE should use “autonomous access” resources only when it has data to transmit.
Observation 1: The assignment of resources among multiple users for autonomous access is within RAN1 responsibility and RAN2 should wait for their progress before discussing related signaling aspects.
Proposal 2: The autonomous access is configured by RRC. Activation/deactivation should be done by L1 (TBC by RAN1) and UE should acknowledge the activation.

Proposal 3: The autonomous access can be independently configured and activated/deactivated on any SCell.

Proposal 4: The UE does not transmit on autonomous access resources when this subframe is used for DL transmission.

Proposal 5: The UE does not transmit on autonomous access resources when an UL grant is received for the same TTI.

Proposal 6: Autonomous access should not be used for retransmission of dynamically scheduled transmissions.

Observation 2: Handling of retransmissions on autonomous access at MAC should be discussed after HARQ design is completed in RAN1.
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