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1. Introduction

In some regulatory domains such as Europe and Japan, LBT is required for a system operating in some unlicensed bands of interest to LAA (Licensed-Assisted Access). With LBT, an LAA eNB may need to start transmission in the middle of a subframe to grab the channel. Due to limit on the maximum transmission duration, an LAA eNB may also have to stop transmission in the middle of a subframe. 
At the LAA Ad Hoc meeting, the following agreement was reached:

Agreements:
· 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 our views on eNB and UE behaviors with respect to partial subframes. We provide the processing flow from control channel reception to PDSCH demodulation. More design details can be found in [1].


2. eNB and UE behaviors
To minimize the eNB complexity due to the need to assemble multiple transmissions under different hypotheses on the time when an eNB grabs the channel, and the UE complexity due to blind detection, it is desirable to reduce  the number of hypotheses for PDSCH assembling  and the number of candidates for control information reception.

In the following, we refer to a control channel which is identical to PDCCH except that it is located at the beginning of the second slot of a subframe as “PDCCH”. 

We refer to a control channel which is identical to PDFICH except that it is located at the beginning of the second slot of a subframe as “PDFICH”. “PDFICH” can be used to determine the size of the control region starting at symbol 7 in a subframe (count from 0), just as PDFICH is used to determine the control region size starting at symbol 0 in a subframe.
PDCCH based solution

· The  UE attempts to demodulate PDCCH starting from symbol 0. 

· If the attempt to demodulate PDCCH starting from symbol 0 is not successful, then the UE attempts to demodulate “PDCCH” starting from symbol 7. 

· No matter where and how the control information is carried (from PDCCH or “PDCCH”), the control information allows the UE to determine transmit parameters relevant for PDSCH demodulation such as the starting symbol of PDSCH and ending symbol of PDSCH. With the acquired control information, a UE performs PDSCH reception. 
· The set of starting symbols of PDSCH in a partial subframe can be limited to a small number M.

· We denote by N the number of positions for blind decoding of PDCCH/”PDCCH”, in this example, N = 2 (i.e. PDCCH/”PDCCH” starting from symbol 0 or 7).

EPDCCH based solution

· A UE attempts to demodulate EPDCCH starting from a set of candidate OFDM symbol positions. 

· The size of candidate OFDM symbol position for EPDCCH is N. 

· The control information in EPDCCH allows the UE to determine transmit parameters relevant for PDSCH demodulation, such as starting symbol of PDSCH and ending symbol of PDSCH. With the acquired control information, a UE performs PDSCH reception.
· The set of starting symbols of PDSCH can be limited to a small number M.



3. Discussion
It is noted that N the number of candidate positions for control information impacts the UE complexity; while M the number of candidate positions for the PDSCH starting symbol impacts the eNB complexity. 
And M and N can be separately optimized to achieve balance among eNB complexity, UE complexity and spectral efficiency of subframe transmission.


4. Conclusion
In this contribution, we provide a processing flow for control channel reception to PDSCH demodulation.
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