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[bookmark: _Ref301342314]Introduction
At the previous meeting [1] the UL LAA was discussed. In this contribution, we consider further details of the functionalities of the UL LAA.
Consideration of LBT for UL
In the uplink case, our view is the FBE is more suitable than LBE if the UE needs to perform LBT before the UL transmission. In order to comply with the principle of reusing the Rel-12 uplink access procedures, i.e., the eNB controls the UL transmissions by allocating the uplink resources. In that case, it’s not acceptable if the UE transmits reservation signals on the unallocated resources before transmitting on the granted uplink resources. 
If the LBE is applied for the uplink transmissions, the eNB is not aware of the start time of the UL transmissions in advance unless the UE sends an indication to inform the eNB about the start time.
Additionally, RAN1 needs to resolve the issue whether it is beneficial to have different schemes for the DL and the UL i.e., LBE is applied for DL and FBE is applied for UL. Our proposal is RAN1 should study this issue further.
Proposal 1:
FBE LBT should be the baseline for Uplink LAA.
Proposal 2:
Whether it is beneficial to have different schemes for the DL and the UL (i.e., LBE is applied for DL and FBE is applied for UL) should be studied.

Issue on UL LBT
In this section we consider an issue related to the UL LBT. As shown in Figure 1, if the eNB allocate the continuous subframes for multiple UEs (UE1 and UE2), then it is possible one of the UEs may experience LBT failure. 
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Figure 1: Example of continuous transmission between 2 UEs.

Therefore, we propose eNB should be able to send an indication to the UE 1 to omit the last symbol in order to coordinate a continuous transmission with the second UE 2. This indication should be included in UL grant because the need for omitting the last symbol changes dynamically. 
Proposal 3:
eNB should be able to send an indication to the UE to omit transmitting the last symbol.
Consideration of the UL transmission start time 

If the FBE is applied for the UL LAA then there is no need for the UEs to transmit an initial signal as discussed during the DL LAA discussions.

If the LBE is applied for the UL LAA, there is a need for UEs to inform the serving eNB about their transmission start time. The LBE based UL case has further complication because multiple UEs are multiplexed within one subframe which implies each UE has to transmit their own respective initial signal. Due to these complications we suggest RAN1 should study these issues much more carefully.
The DL and UL switching
In this section we focus on the DL and the UL switching for DL + UL LAA. In the case of DL to UL switching, special subframe (see Figure 2 top) should be specified. The number of these special subframes should be small. 

Additionally, the eNB should have the flexibility to schedule the switching between the DL and the UL. This flexible DL to UL switching is a better approach than the existing Rel-12 TDD-frame configuration because the eNB can immediately switch when there is no data for transmission. In the current TDD-frame configuration the eNB has to wait till the switching time regardless of whether the eNB has data to transmit. 
Figure 2 shows an approach for the DL to UL switching and the UL to DL switching as an example. As shown in this figure, we believe in the case of UL to DL switching, RAN1 should consider the guard period for DL LBT at the end of the UL transmission.

Proposal 4:
The eNB should have the flexibility to schedule the DL to UL switching occasion and the UL to DL switching occasion.
Proposal 5:
RAN1 should consider the guard period for DL LBT at the end of the UL transmission.
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Figure 2: DL to UL switching and UL to DL switching.



Conclusions
Proposal 1:
FBE LBT should be the baseline for Uplink LAA.
Proposal 2:
Whether it is beneficial to have different schemes for the DL and the UL (i.e., LBE is applied for DL and FBE is applied for UL) should be studied.
Proposal 3:
eNB should be able to send an indication to the UE to omit transmitting the last symbol.
Proposal 4:
The eNB should have the flexibility to schedule the DL to UL switching occasion and the UL to DL switching occasion.
Proposal 5:
RAN1 should consider the guard period for DL LBT at the end of the UL transmission.
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