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1. Introduction

In RAN1 LAA Adhoc in March, some agreements on Discontinuous transmission and initial signal that [1]: 
· LAA supports transmitting PDSCH when not all OFDM symbols are available for transmission in a subframe according to LBT, also support delivering necessary control information for the PDSCH
· FFS starting/ending OFDM symbols of the PDSCH
In this contribution, we provide some considerations on multi-subframe scheduling for LAA to further improve DL/UL transmission efficiency.
2. Discussion
In current specification, multi-subframe scheduling is not supported. In Rel 12, in order to further reduce overhead and improve spectrum efficiency for small cell scenario, multi-subframe scheduling enhancement was proposed in [2]. However, due to the time limitation of Rel 12, the enhancement of multi-subframe scheduling was not specified. 

Now, in the work of LAA, it is indentified that due to the regulation requirements of Europe and Japan, LBT should be a mandatory feature for LAA transmission to make a global unify solution. Besides, in each transmission, there is also a maximum duration time limitation in each transmission, e.g. 4ms. In such a short time, in order to maximize the spectrum efficiency and reduce overhead, multi-subframe scheduling should be considered for LAA transmission.
2.1. DL transmission
Based on the discussion on LBT, two methods are mainly considered. They are LBE and FBE. Obviously, in one data transmission duration, multi-subframe scheduling could bring benefit to these two mechanisms. Our first proposal is that
Proposal 1: For the DL transmission of LAA, multi-subframe scheduling should be supported.

In order to increase the fairness of DL transmission for LAA, LBE is proposed by many companies as the main mechanism of LBT. Based on the latest discussion, the most possible way for LBE frame structure is given in Fig. 1. After CCA(eCCA) and reservation signal, it has been achieved an agreement that LAA supports transmitting PDSCH when not all OFDM symbols are available for transmission in a subframe according to LBT, also support delivering necessary control information for the PDSCH. It is a natural choice that multi-frame scheduling is supported in this fractional subframe. 
Proposal 2: For the DL transmission of LAA, fractional subframe for LBE should support multi-subframe scheduling.
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Figure 1 an example of subframe design with CCA(eCCA)
For multi-subframe scheduling, an important parameter is supporting subframe number per multi-scheduling. We can use a fix number, like 4 to meet the requirements of regulation rules. However, even in different country or regions, the maximum transmission time in one transmission is different. Besides, a fixed subframe number for multi-subframe scheduling can’t meet the variation of different traffic type. Therefore, a more flexible way is to define a subset which provides some values for muti-subframe scheduling in one transmission and eNB could make a decision each time based on channel status, buffer occupation and so on.  
Proposal 3: For the DL transmission of LAA, it is better to define a subset for the number of subframe(s) in one multi-subframe transmission and the values in the subset could be FFS.
2.2. UL transmission

In current specification, UL is scheduled by eNB. Obviously, multi-subframe scheduling could provide more flexibility for UL transmission, especially for UL heavy traffic. However, due to the constraint of LBT, eNB will not have an exactly message for the starting time for UL transmission in unlicensed band. Besides, the frame structure for UL is still not very clear. Our proposal is 
Proposal 4: for the UL transmission of LAA, multi-subframe scheduling might be considered after the design of UL frame structure. 
3. Conclusion
In this contribution, we provide some discussions on the multi-subframe scheduling for LAA. The following proposals are given
Proposal 1: For the DL transmission of LAA, multi-subframe scheduling should be supported.

Proposal 2: For the DL transmission of LAA, fractional subframe for LBE should support multi-subframe scheduling.
Proposal 3: For the DL transmission of LAA, it is better to define a subset for the number of subframe(s) in one multi-subframe transmission and the values in the subset could be FFS.

Proposal 4: for the UL transmission of LAA, multi-subframe scheduling might be considered after the design of UL frame structure.
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