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1. Introduction
For LAA, the following has been agreed on PDSCH transmission in RAN1 LAA ad hoc meeting: 
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 our companion contribution [1], it is proposed that both self-scheduling and cross-carrier scheduling should be supported. In this contribution, the discussion focuses on how DCI is transmitted for the partial subframe as agreed in the agreements above.

2. Discussion
Partial subframe transmission at the beginning of a transmission burst is more of an issue for LBE-based approach. One important issue to address for the partial subframe transmission is the delivery of DCI for the partial subframe transmission to the UE. The potential solutions include a combination of a few different dimensions:
· Self-scheduling or cross-carrier scheduling
· PDCCH or EPDCCH
· DCI transmitted in the current subframe or in the next subframe
· TB separate from or combined with the TB in the next full subframe

Whether the TB in the partial subframe is combined with the TB in the next full subframe would only affect the contents of the DCI, not how the DCI is transmitted. In terms of when/where DCI is transmitted, there are the following combinations:
1. Self scheduling with PDCCH(-like) in the current subframe
In this case, the PDCCH is not exactly the same as in Rel-12. PDCCH is currently being transmitted in the first 3 OFDM symbols, which can no longer work for the initial partial subframe transmission on LAA. But LAA can reuse the idea as PDCCH, but start the transmission only after it grabs the channel. The number of symbols can be fixed, and it can be less than 3 to save overhead, which could still work well if the number of scheduled UEs per subframe is small.
2. Self scheduling with EPDCCH in the current subframe
Similar as option 1, EPDCCH would start the transmission after the eNB gets the channel access. Since the number of remaining symbols in the subframe varies, the reliable transmission of EPDCCH could be an issue if the number of remaining symbols is small.
3. Self scheduling with (E)PDCCH in the next subframe
When DCI is transmitted in the next subframe, it requires the UE to buffer all the data symbols and start dedomulation/decoding after DCI is received in the next subframe. This requires more UE buffering. It could also require higher UE processing power because in the next subframe the UE may need to decode for two packets at the same time, if the UE is scheduled with a separate TB in the next subframe.
4. Cross-carrier scheduling with (E)PDCCH from a licensed carrier
When cross-carrier scheduling is used, PDCCH/EPDCCH would need to be carried in the next subframe on the licensed carrier because it has missed the chance of transmission in the current subframe. This has similar implication on UE complexity as option 3.
Comparing these different approaches, option 3 and 4 requires less change in the DL control channel, but it can require more UE buffering and processing power. Option 1 and 2 on the other hand involves a new way of decoding (E)PDCCH. These options should be discussed further.

On whether the partial subframe should have a combined TB with the next full subframe, from the efficiency point of view, it depends on how many symbols remains in the subframe. If there are very few symbols, it may not worth a separate TB considering the (E)PDCCH overhead. But if there are a considerable number of symbols available, a separate TB can be transmitted.

3. Conclusion
In this contribution, we have discussed the pros and cons of different options to transmit DCI for the initial partial subframe.
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