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1. Introduction
[bookmark: _GoBack]It was identified that LAA UL can experience significant performance degradation as documented in [1]. One of the causes of the poor LAA UL performance is the double LBT (LBT at the eNB and the UE) performed before PUSCH transmission.  Before transmission of UL grant, eNB performs Cat 4 LBT with the parameters corresponding to the traffic class associated with the PDSCH [2]. It is expected that if eNB transmits UL grant with higher priority compared to other DL traffic types such as best-effort traffic, it can help to improve the UL performance, especially in the UL heavy traffic scenario. In this contribution we discuss details of transmission of the UL grant with higher priority. 
2. Design Details
In Release 13 [2], four LBT priority classes are defined with different minimum and maximum contention window (CW) sizes and the number of CCA slots in defer period. The choice of LBT priority class for DL burst transmission depends on the QoS of the traffic. As an example, best effort traffic shall not use a DL LBT priority class with higher priority than the DL LBT priority class 3.
When UL grant is transmitted within DL burst, following LBT choices at the eNB can be considered: 
· Cat 4 with higher priority than the QoS of the DL/UL traffic 
· Cat 4 with regular priority determined by traffic
· Single interval LBT. 

Transmission of UL grant with single interval may cause potential co-existence issues. Thus, we prefer UL grant is transmitted with Cat 4 LBT. Additionally, we propose to use the highest priority, i.e., the priority class 1, for UL grant transmission to reduce the burden of double LBT. 
Proposal 1: eNB can perform Cat 4 LBT with priority class 1 for the transmission of UL grant. 
When eNB has no DL transmission or limited cross-TxOP scheduled UL transmission so that it does not need to reserve longer MCOT, the eNB can perform priority class 1 LBT for transmission of UL grant. With priority 1 LBT, maximum MCOT is limited to 2ms, while the CW window sizes (Cwmin, Cwmax) are 3 and 7, respectively. The eNB can multiplex PDSCH with UL grant based on the LBT multiplexing rule defined in LAA, i.e. additional traffic corresponding to lower priority can be included in the DL transmission burst only if the traffic corresponding to equal or higher priority is exhausted. As MCOT is 2ms, UL grant can follow 1 UL subframe containing PUSCH. Note that the eNB may not exactly know which traffic type is going to be transmitted by the UEs if the BSR is outdated. Thus, we propose that the UL subframe contained within an existing MCOT can contain any type of traffic, irrespective of their priority class. 
Proposal 2: UL subframe contained within an existing MCOT can contain any type of traffic, irrespective of their priority class.
The eNB may choose LBT parameters corresponding to lower priority, even if it is UL grant only transmission, to acquire longer MCOT. For example, if multiple UL subframes are scheduled to be transmitted following DL containing grant subframe, the eNB can choose lower priority class to acquire longer MCOT.
Observation 1: eNB may choose different priority other than priority class 1, if needed, for the transmission of UL grant. 
3. Conclusions
In this contribution, additional details of LBT for UL grant transmissions were discussed. Throughout the contribution, we draw the following proposals and observation.

Proposal 1: eNB can perform Cat 4 LBT with priority class 1 for the transmission of UL grant. 
Proposal 2: UL subframe contained within an existing MCOT can contain any type of traffic, irrespective of their priority class.
Observation 1: eNB may choose different priority other than priority class 1, if needed, for the transmission of UL grant. 
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