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1 Introduction

In last RAN2 meeting, we discussed about some issues related to MAC due to the introduction of AUL and achieved the following agreements [1]. 
Agreements:

1
MAC CEs are allowed to be sent via autonomous uplink transmission
2
If there is resource for both grant-based and autonomous transmission in a TTI for different cells, it is left to UE implementation whether MAC CEs are sent through grant-based or autonomous transmission
In this paper we will continue to focus on the possible impacts on MAC, e.g. BSR/PHR, TA, DRX, with autonomous uplink access and provide our considerations. 

2 Discussion
2.1 Issue on BSR/PHR 

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. For PHR, there also seems no impact on PHR trigger as well as cancellation due to the introduction of AUL. Therefore, we propose RAN2 to confirm:

Proposal 1: In FeLAA, no enhancement on BSR/PHR trigger and cancellation is introduced. 
Based on RAN2 agreement, “Support UL skipping for AUL i.e. the UE should use AUL resources only when it has data to transmit and UE doesn’t have UL grant. FFS if a threshold is configured.” Furthermore the UE shall perform LBT before AUL transmission on LAA SCells as in Rel-14. If LBT successes, the AUL transmission is performed, otherwise the AUL transmission is dropped. Therefore the eNB is not able to know whether a new transmission via AUL is performed or not due to UL skipping as well as the outcome of LBT.
Observation 1: the eNB is not able to know whether a new transmission via AUL is performed or not due to UL skipping as well as the outcome of LBT. 

From UE’s perspective, if a new transmission is to be performed, the MAC entity shall construct a MAC PDU and submit this MAC PDU to lower layer. In that case if BSR/PHR has been triggered, BSR/PHR MAC CE will be included in this MAC PDU. Based on current specification, the BS/PH calculation is referred to the TTI for transmission. The PHR needs to report PHs for all activated serving cells including licensed cell and unlicensed cell.
	· BSR

All BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. Each LCG shall report at the most one buffer status value per TTI and this value shall be reported in all BSRs reporting buffer status for this LCG.

· PHR

If the UE transmits PUSCH without PUCCH in subframe 
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 for serving cell 
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, power headroom for a Type 1 report is computed using 
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 are defined in subclause 5.1.1.1. 


Observation 2: in LTE, the BS/PH calculation is referred to the TTI for transmission. 

RAN2 agreed “MAC CEs are allowed to be sent via autonomous uplink transmission”. Then upon reception of a MAC CE, there is some possibility that the eNB may have ambiguous understanding on the TTI that the included BS/PH information referred to, since LBT needs to be performed before AUL transmission and UL skipping is supported as showed in figure 1. In eLAA, LBT is also needed before transmission on unlicensed spectrum and the transmission is considered as transmitted even though LBT fails. However, there is no ambiguous issue since both transmission and retransmission is scheduling-based and eNB is aware of the TTI that the included BS/PH referred to. In addition, after the introduction of two-step scheduling, since UE starts to generate the MAC PDU upon reception of the first grant but the actual transmission points depends on both the first and second grants, a reference subframe is defined for PH calculation to assist the eNB in scheduling.  
Due to the ambiguous issue introduced in FeLAA, the eNB cannot take the BSR/PHR into account on subsequent scheduling strategy without knowing about the TTI that the included BS/PH referred to. Since if the eNB cannot be aware of the time for PH calculation, it is not good to make a good scheduling strategy on this LAA SCell and licensed cell. To solve this issue, the UE is required to signal the time point for PH/BS calculation if BSR/PHR is included in the AUL transmission.
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Figure 1: an example of BSR/PHR transmission for AUL
Proposal 2: The UE signals the time point for PH and/or BS calculation if BSR and/or PHR is included in the AUL transmission.

2.2 Issue on TA for AUL
Based on current specification, there are some limitations for uplink transmission when TAT expires:

· The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running.

· When a timeAlignmentTimer expires the MAC entity clears any configured uplink grant for SPS.

In FeLAA, AUL which is a similar mechanism like SPS was introduced and RAN1 agreed “Activation and deactivation of AUL operation is supported using a DCI with its CRC scrambled with a specific RNTI”. Therefore, we believe the above limitations are also applicable to AUL transmission.

Proposal 3: the UE does not perform the AUL transmission on LAA SCell and clears the configured UL grant(s) for AUL when the corresponding TAT expires.
2.3 Issue on DRX 

Current DRX mechanism is used to control the UE’s PDCCH monitoring activity. UE sleeps or wakes up under the control of some related timers. Actually the introduction of autonomous transmission has no impact on the operation of all timers expect the UL HARQ RTT Timer, which specifies the minimum amount of subframes before a UL HARQ retransmission grant is expected by the MAC entity. This timer is started in the subframe containing the last repetition of the corresponding PUSCH transmission for the indicated asynchronous HARQ process. Since the motivation to start this timer is to ask UE to sleep during this period as no expected scheduling will be received, for autonomous transmission, similar operation is required as well. Therefore, UL HARQ RTT timer is started in the subframe containing the last repetition of the corresponding PUSCH transmission for the autonomous transmission. 
Proposal 4: UL HARQ RTT timer is started in the subframe containing the last repetition of the corresponding PUSCH transmission for the autonomous new transmission and retransmission. 
3 Conclusion

In this contribution, we present our view on autonomous uplink access on MAC from RAN2 perspective and have the following proposals. 
Observation 1: the eNB is not able to know whether a new transmission via AUL is performed or not due to UL skipping as well as the outcome of LBT. 
Observation 2: in LTE, the BS/PH calculation is referred to the TTI for transmission.

Proposal 1: In FeLAA, no enhancement on BSR/PHR trigger and cancellation is introduced. 

Proposal 2: The UE signals the time point for PH and/or BS calculation if BSR and/or PHR is included in the AUL transmission.
Proposal 3: the UE does not perform the AUL transmission on LAA SCell and clears the configured UL grant(s) for AUL when the corresponding TAT expires.
Proposal 4: UL HARQ RTT timer is started in the subframe containing the last repetition of the corresponding PUSCH transmission for the autonomous new transmission and retransmission. 
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