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1 Introduction

In last RAN2 meeting, we discussed about issues related to AUL transmission from MAC perspective and have the following agreements [1].
Agreements:

1
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.

2
From a RAN2 point of view it is beneficial from spectral efficiency perspective to schedule multiple UEs on the same resources in some scenarios.

3
AUL can be configured at the same time in more than one uplink LAA serving cell.

4
FFS: Introduce an AUL activation/deactivation confirmation supporting confirmation of multiple SPS configurations on multiple serving cells.
There is an FFS issue that whether a threshold is configured for AUL transmission. In this contribution, we will discuss about this issue and give our proposals. 
2 Discussion
In Rel-14, for uplink transmission on LAA SCell, there is a requirement that 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.
This is a general principle for transmission on LAA SCells to guarantee relative fairness between LAA and WiFi system. In WiFi system, the transmission is autonomous and there is no concept of scheduling subframe, the UE shall not transmit more time than the duration necessary to transmit all the traffic corresponding to or lower than the selected Channel Access Priority Class. However, in Rel-14 eLAA, uplink transmission is scheduling based and the concept of subframe is reused, therefore in order to align with the principle adopted in WiFi system, it was agreed that the eNB shall not schedule the UE more subframes than the minimum necessary to transit all the traffic corresponding to or lower than the Channel Access Priority Class. That is, if the duration to transmit the buffered data corresponding to or lower than the priority class is more than one subframe but less than two subframes, the eNB shall only schedule the UE one subframe on the LAA SCell.   
For FeLAA, autonomous transmission is introduced which is similar as in WiFi system. Therefore, in order to guarantee relative fairness, similar principle should be applied as well. Based on the received DCI which is to activate the AUL configuration, UE is able to calculate the TBS of the transmitted data within a symbol/subframe, which can be used as a threshold for judging whether AUL is allowed. Actually the value of the threshold depends on the minimum time unit of AUL transmission, e.g. symbol or subframe and pending on RAN1 decision. Therefore, currently we propose RAN2 to confirm that a threshold is needed and if the data available for transmission is below the threshold, i.e. the minimum duration to transmit the available data is less than a symbol/subframe, UE is not allowed to utilize AUL transmission but needs to transmit SR to request scheduled uplink grant as illustrated in Figure 1. 
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Figure 1

Proposal 1: UE is allowed to transmit on AUL resource only when the data available for transmission is equal to or above the threshold. 

Proposal 2: When the available data for transmission is below the threshold, the UE needs to transmit SR to request scheduled uplink grant. 

Proposal 3: Detailed value of the threshold is FFS. 

In last RAN1 meeting, there is an agreement related to the priority type and priority class utilized for AUL.

· Autonomous Uplink (AUL) in FeLAA shall always use Type 1 Channel access (Cat4 LBT) to acquire the channel outside of the eNodeB acquired COT
· For autonomous UL transmission based on CAT4 LBT, the channel access priority class is determined by the UE.
Observation 1: The channel access priority class is selected by the UE when type 1 LBT is utilized. 

However, there is no conclusion on whether AUL can use Type 2 channel access (25us LBT) as a part of a shared COT acquired by the eNB or not. Therefore, if it is allowed to transmit AUL within the eNB acquired shared COT, then there is no selected priority class for the UE to perform type 2 LBT, and the priority class the eNB used to acquire the channel is not known to the UE. In this case, the principle that the scheduled subframes shall not exceed the duration to transmit the buffered data corresponding to or lower than the priority class in R14 cannot be applied directly here. As in R14, it is grant-based and the eNB is in responsibility of scheduling with good knowledge of UE buffer status as well as the selected priority class. 
Observation 2: UE is not aware of the channel access priority class used by the eNB when type 2 LBT is utilized. 
Therefore, whether the data available for transmission when comparing with threshold is all buffered data or only data corresponding to or lower than the selected priority class depends on RAN2 confirmation. And if we still reuse R14 principle, i.e. data comparison is related to the priority class, when type 2 LBT is utilized, the eNB should inform the UE via, e.g. C-PDCCH the selected priority class to access the channel. 
Proposal 4: RAN2 confirms whether data available for transmission when comparing with threshold refers to all buffered data or only data corresponding to or lower than the selected priority class.

3 Conclusion

In this contribution, we discuss about issues related to the threshold for AUL transmission and have the following observations and proposals. 
Observation 1: The channel access priority class is selected by the UE when type 1 LBT is utilized. 

Observation 2: UE is not aware of the channel access priority class used by the eNB when type 2 LBT is utilized.

Proposal 1: UE is allowed to transmit on AUL resource only when the data available for transmission is equal to or above the threshold. 
Proposal 2: When the available data for transmission is below the threshold, the UE needs to transmit SR to request scheduled uplink grant.
Proposal 3: The detailed value of this threshold is FFS. 

Proposal 4: RAN2 confirms whether data available for transmission when comparing with threshold refers to all buffered data or only data corresponding to or lower than the selected priority class.
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