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1 Introduction

In RAN#75 meeting, a new work item on enhancements to LTE operation in unlicensed spectrum was approved [1]. The objective of this work item is to enhance the performance of LTE in unlicensed spectrum. The detailed objectives of the work item are to specify support for the following functionalities: 
•
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 our companion paper, we already analyzed the motivation of autonomous uplink access and the impact on LBT, in this paper we will focus on the impact on MAC with the introduction of this feature and give our proposals. 
2 Discussion
2.1 Restriction on MAC CE transmission
In Rel-14 eLAA, we had some discussion on whether the MAC CEs can be sent via unlicensed spectrum or not and the conclusion is that MAC CEs can be sent via LAA SCells. If there are UL grants for both licensed and unlicensed serving cells in a TTI, it is left to UE implementation whether MAC CEs are sent through licensed or unlicensed cells. In Rel-15 FeLAA, since uplink resource for autonomous transmission is also part of unlicensed spectrum, based on Rel-14 principle, MAC CEs are allowed to be sent via resource for autonomous uplink transmission. 
Proposal 1: MAC CEs are allowed to be sent via autonomous uplink transmission

In case there is simultaneous resource for grant-based uplink transmission as well as autonomous transmission, to include MAC CEs in which MAC PDU is the next issue. Since there is no distinguish between licensed and unlicensed grants, it does not make sense to distinguish between grant-based and autonomous transmission and introduce some additional restriction. Therefore, we propose RAN2 to confirm that: 
Proposal 2: If there is resource for both grant-based and autonomous transmission in a TTI, it is left to UE implementation whether MAC CEs are sent through grant-based or autonomous transmission

2.2 BSR 

In current specification, BSR is triggered due to first data or higher priority data arrival. Since the introduction of autonomous transmission has no impact on application layer, there is no impact on BSR triggering. In addition, the conditions to cancel all triggered BSRs are not influenced as well, i.e. the cancellation conditions also apply to autonomous uplink transmission. Therefore, we propose RAN2 to confirm:

Proposal 3: In FeLAA, BSR trigger and cancellation mechanism in LTE is reused. 
2.3 SR 

In current specification, SR is triggered under some condition to request uplink resource for BSR transmission. In addition, pending SR is cancelled if the UL grant(s) can accommodate all pending data available for transmission or a MAC PDU is assembled and this PDU includes a certain BSR. Since there is no enhancement on BSR trigger and calcellation, we don’t see any motivation to introduce additional enhancement for SR trigger and cancellation. Therefore, we propse RAN2 to confirm that:
Proposal 4: In FeLAA, SR trigger and cancellation mechanism in LTE is reused. 

3 Conclusion

In this contribution, we present our view on autonomous uplink access on MAC from RAN2 perspective and have the following proposals. 
Proposal 1: MAC CEs are allowed to be sent via autonomous uplink transmission
Proposal 2: If there is resource for both grant-based and autonomous transmission in a TTI, it is left to UE implementation whether MAC CEs are sent through grant-based or autonomous transmission

Proposal 3: In FeLAA, BSR trigger and cancellation mechanism in LTE is reused. 
Proposal 4: In FeLAA, SR trigger and cancellation mechanism in LTE is reused. 
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