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1. Introduction
In RAN1#82bis meeting, downlink transmission in LAA was discussed and the following were agreed regarding the DL Tx burst detection [1]:
Agreements:
· UE may assume that OFDM symbol#0 containing CRS-port 0+1 (or CRS-port 0) is transmitted in every subframe (FFS: for partial subframe) subject to LBT

· Note: “UE may” implies no intention to specify explicit UE procedure related to detecting tx burst according to the above
In this contribution, the utilization of the first partial subframe is discussed, and some analysis on comparison between partial subframe and floating subframe are given.
2. Discussion
2.1. Utilization of the first partial subframe
In [2], basic DL data preparation procedure was discussed. MAC processing and PHY processing procedure should be performed before data transmission and there is no buffer for PHY processing result. But with LBT mechanism on LAA cell, the channel access time cannot be predicted. Thus, the procedure of DL data preparation may be different. 
For partial TTI scheme, several candidate starting positions can be chosen for the first partial subframe. Before deciding the starting positions used, several aspects should be considered:

· PDCCH in the first partial subframe should be transmitted in CRS symbols to ensure the decoding performance;

· Since CRS detection is supported for DL burst detection, limiting the candidate starting positions can reduce the blind detection of the transmission burst;
· For each possible starting position, one data version should be prepared and buffered for the first partial subframe in MAC layer;
· For PHY processing procedure of partial TTI, the eNB will transmit the data at the candidate starting position with successful CCA, otherwise the PHY processing result is deserted and regenerated for the next slot candidate position. Hence, the time interval between the candidate starting positions should be longer than PHY processing time to reduce the overhead of reservation signal. 
Based on the considerations given above, the candidate starting positions for partial TTI can be limited in OFDM symbols 0 and 7. In this condition, the overhead of partial TTI is in the range [0, 0.5ms]. 
For floating TTI scheme, only one data version is required for the first partial subframe. But for PHY processing procedure, two options are given below:
· Option 1: PHY processing begins after access the channel
a) Reservation signal can be used for holding the channel until PHY processing procedure is finished, but it is ineffective since the reservation signal overhead is equal to PHY processing time; 
b) Self-defer is used until the PHY processing is finished and an ICCA is used to access the channel. In this case, reservation signal is not necessary but the channel may be occupied by others during self-defer period.
· Option 2: PHY processing is done before CCA success
The PHY processing is done prior to the successful CCA check, in this case the eNB can start transmission from every OFDM symbol boundary which avoids large channel reservation overhead. However, the PHY processing results should be stored before transmission since the CCA success time can not be predicted. Then, eNB subframe buffer is required to store the PHY processing results. In addition, the scrambling sequence should not be correlated with subframe/slot index; otherwise misunderstanding may occur between eNB and UE on the scrambling sequence. Additionally, PDCCH/EPDCCH search space arrangement has to be identical for all the subframes, which means the PDCCH/EPDCCH blocking probability is increased.
Besides the options given above, the starting positions for partial TTI can also be limited to OFDM symbols 0 and 7. The same PHY processing procedure with partial TTI can be used and the overhead is also the same with partial TTI scheme. Based on the analysis given above, the following is observed:
Observation 1: The candidate starting positions may have to be limited to slot boundary, i.e. OFDM symbols {0, 7} for both partial TTI and floating TTI.
2.2. Comparison between partial TTI and floating TTI
From the above analysis, for both partial TTI and floating TTI, the overhead for channel reservation is in the range [0, 0.5ms] if candidate starting positions are OFDM symbols {0, 7}. However, the number of usable OFDM symbols can be different in the ending partial subframe between the two transmission methods. 
Considering that DwPTS pattern in the ending partial subframe is supported and initial signal transmission is not supported, the number of usable symbols subframe (assuming 6/9/10/11/12 OFDM symbols DwPTS pattern can be used in the ending partial subframe) used in different situations are summarized as in table 1.
Table 1 Number of usable OFDM symbols for TXOP=4
	Time position when CCA succeeds
	Number of usable OFDM symbols
	Difference

	
	partial TTI scheme(A)
	floating TTI scheme(B)
	A-B

	OFDM#0
	49
	48
	1

	OFDM#1
	49
	48
	1

	OFDM#2
	49
	51
	-2

	OFDM#3
	49
	52
	-3

	OFDM#4
	49
	53
	-4

	OFDM#5
	49
	54
	-5

	OFDM#6
	55
	54
	1

	OFDM#7
	48
	48
	0

	OFDM#8
	48
	48
	0

	OFDM#9
	51
	51
	0

	OFDM#10
	52
	52
	0

	OFDM#11
	53
	53
	0

	OFDM#12
	53
	53
	0

	OFDM#13
	53
	53
	0


From the table, it can be seen that if only slot boundary is supported as the candidate starting position, the resource utilization for partial TTI and floating TTI in a short TXOP can be comparable while some additional benefit can still be observed in floating TTI case.  
Observation 2: The spectral efficiency of floating TTI can be slightly better than partial TTI.
From the perspective of eNB DL data preparation procedure, floating TTI is better than partial TTI because only one data version needs to be prepared and buffered for the first partial subframe in MAC layer. Floating TTI also simplifies the eNB scheduling since additional MAC-PHY interaction is not required for the 1st partial subframe. 
On the other hand, for both partial TTI and floating TTI, the candidate starting transmission positions can be limited to in OFDM symbols index {0, 7}. Hence, similar specification impact can be predicted. E.g. same starting position detection method can be used (i.e. by CRS detection in the 1st OFDM symbol at the slot boundary).  In addition, the indication of ending positions of DL burst is also same for partial TTI and floating TTI as discussed in [3]. Therefore, floating TTI method is more preferred for DL transmission on LAA cell.
Observation 3: The floating TTI method simplifies the eNB implementation.
Observation 4: The specification impacts of floating TTI and partial TTI are almost common.  
Proposal: Floating TTI method is adopted for DL transmission on LAA cell.
3. Conclusion
In this contribution, the utilization of the first partial subframe is discussed, and some analysis on comparison between partial subframe and floating subframe are given. The following is proposed:
Proposal: Floating TTI method is adopted for DL transmission on LAA cell.
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