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1 Introduction
In last RAN4 meeting, the simulation assumptions of cell identification in LAA were agreed [1]. This contribution will provide the simulation results and corresponding analysis.
2 Simulation results
2.1 Simulation results
The cell identification probability on unlicensed carrier for AWGN, EPA5, ETU 30 are given in Table 1-3 respectively.
Table 1: Cell identification probability in AWGN
	Case#
	DRS occasion number
	SINR= -6dB
	SINR= -5dB
	SINR= -4dB
	SINR= -3dB
	SINR= -2dB
	SINR= -1dB

	1
	1
	99.40%
	100%
	100%
	100%
	100%
	100%

	
	<=2
	100%
	100%
	100%
	100%
	100%
	100%

	
	<=3
	100%
	100%
	100%
	100%
	100%
	100%

	2
	1
	39.30%
	89.10%
	99.75%
	100%
	100%
	100%

	
	<=2
	63.85%
	98.72%
	100%
	100%
	100%
	100%

	
	<=3
	79.45%
	99.75%
	100%
	100%
	100%
	100%

	3
	1
	92.80%
	99.40%
	100%
	100%
	100%
	100%

	
	<=2
	99.40%
	100%
	100%
	100%
	100%
	100%

	
	<=3
	100%
	100%
	100%
	100%
	100%
	100%

	4
	1
	99.80%
	100%
	100%
	100%
	100%
	100%

	
	<=2
	100%
	100%
	100%
	100%
	100%
	100%

	
	<=3
	100%
	100%
	100%
	100%
	100%
	100%


Table 1: Cell identification probability for a given number of 1 ms DRS occasions in EPA5
	Case#
	DRS occasion number
	SINR= -6dB
	SINR= -5dB
	SINR= -4dB
	SINR= -3dB
	SINR= -2dB
	SINR= -1dB

	1
	1
	60.85%
	71.15%
	76.25%
	83.85%
	88.10%
	91.25%

	
	<=2
	83.25%
	91.65%
	94.35%
	97.45%
	97.85%
	99.15%

	
	<=3
	92.65%
	97.15%
	98.60%
	99.70%
	99.70%
	99.95%

	2
	1
	58.00%
	67.20%
	76.90%
	81.55%
	87.60%
	91.40%

	
	<=2
	82.90%
	89.05%
	93.10%
	96.40%
	98.55%
	99.10%

	
	<=3
	92.55%
	96.15%
	98.05%
	99.50%
	99.70%
	99.95%

	3
	1
	65.50%
	73.40%
	81.05%
	86.15%
	88.60%
	93.20%

	
	<=2
	86.60%
	92.70%
	96.00%
	98.05%
	98.95%
	99.25%

	
	<=3
	95.25%
	97.55%
	98.90%
	99.80%
	99.85%
	99.85%

	4
	1
	62.90%
	73.70%
	79.35%
	84.95%
	90.20%
	93.05%

	
	<=2
	86.90%
	92.45%
	95.70%
	97.65%
	99.30%
	99.45%

	
	<=3
	95.25%
	97.30%
	98.95%
	99.45%
	99.85%
	100%


Table 1: Cell identification probability for a given number of 1 ms DRS occasions in ETU30
	Case#
	DRS occasion number
	SINR= -6dB
	SINR= -5dB
	SINR= -4dB
	SINR= -3dB
	SINR= -2dB
	SINR= -1dB

	1
	1
	49.80%
	63.45%
	73.70%
	81.15%
	87.70%
	92.05%

	
	2
	74.95%
	86.05%
	93.05%
	95.80%
	98.40%
	99.25%

	
	3
	88.20%
	95.50%
	97.80%
	99.50%
	99.85%
	100%

	2
	1
	48.70%
	60.75%
	69.90%
	87.55%
	88.45%
	91.75%

	
	2
	73.00%
	84.75%
	90.25%
	95.90%
	98.85%
	99.20%

	
	3
	85.70%
	94.55%
	96.55%
	99.25%
	99.75%
	100%

	3
	1
	53.05%
	62.45%
	74.20%
	83.05%
	86.90%
	93.40%

	
	2
	75.40%
	86.75%
	93.50%
	96.70%
	98.15%
	99.45%

	
	3
	89.35%
	95.65%
	98.05%
	99.50%
	99.90%
	99.95%

	4
	1
	55.25%
	65.45%
	73.95%
	83.55%
	89.20%
	92.85%

	
	2
	79.50%
	87.75%
	93.95%
	96.85%
	98.65%
	99.75%

	
	3
	91.15%
	96.30%
	98.55%
	99.25%
	99.95%
	99.95%


Based on the above simulation results, the following observations are obtained:

Observation 1: If the principle that 90th percentile cell identification probability keeps unchanged, in order to support cell detection with a single DRS occasion, the SINR side condition shall be increased to -1dB.

Observation 2: If the principle that 90th percentile cell identification probability keeps unchanged and the side condition is -4dB, 2 DRS occasions are needed for cell identification.

Observation 3: If the principle that 90th percentile cell identification probability keeps unchanged and the side condition is -5dB, 3 DRS occasions are needed for cell identification.

Observation 4: If the cell identification probability is reduced to 80% and side condition is increased to -3dB, cell detection with a single DRS occasion could be supported.

Using another way of expression, the results are presented in terms of the cell identification delay (T_identify). In RAN1 agreements [2], DRS occasion duration is 12 symbols, so the cell identification delay would be the number of 1 ms DRS occasions. In the simulation assumption, the DMTC is set to 160ms. Without considering the opportunities lose due to LBT, the cell identification delay providing 90th percentile cell identification probability is shown in Table 4.
Table 4: 90%-tile Cell identification delay
	Case#
	Channel
	SINR= -6dB
	SINR= -5dB
	SINR= -4dB
	SINR= -3dB
	SINR= -2dB
	SINR= -1dB

	1
	AWGN
	160
	160
	160
	160
	160
	160

	
	EPA5
	480
	320
	320
	320
	320
	160

	
	ETU30
	640
	480
	320
	320
	320
	160

	2
	AWGN
	800
	320
	160
	160
	160
	160

	
	EPA5
	480
	480
	320
	320
	320
	160

	
	ETU30
	640
	480
	320
	320
	320
	160

	3
	AWGN
	160
	160
	160
	160
	160
	160

	
	EPA5
	480
	320
	320
	320
	320
	160

	
	ETU30
	640
	480
	320
	320
	320
	160

	4
	AWGN
	160
	160
	160
	160
	160
	160

	
	EPA5
	480
	320
	320
	320
	160
	160

	
	ETU30
	480
	480
	320
	320
	320
	160


Observation 5: If cell identification probability is 90th percentile, and SINR side condition is -1dB, the cell identification delay is TDMTC without considering the opportunities lose due to LBT.
Observation 6: If cell identification probability is 90th percentile, and SINR side condition is -4dB, the cell identification delay is 2*TDMTC without considering the opportunities lose due to LBT.

Observation 6: If cell identification probability is 90th percentile, and SINR side condition is -5dB, the cell identification delay is 3*TDMTC without considering the opportunities lose due to LBT.

In our understanding, the purpose of the LS from RAN1 is try to guarantee the one shot cell identification, and the content is duplicated as follows.
	· SINR side condition or detection probability for LAA cell detection performance requirement(s) can be relaxed compared to Rel-12

· Cell detection with a single DRS occasion is supported based on existing PSS/SSS
· Send LS to RAN4 to confirm feasibility of cell detection with a single DRS occasion to decide SINR side condition and cell detection probability

· Detection probability associated with transmission burst can be discussed further


So we propose that,

Proposal 1: If the principle that 90th percentile cell identification probability keeps unchanged, in order to support cell detection with a single DRS occasion, the SINR side condition shall be increased to -1dB.

Proposal 2: If the cell identification probability is reduced to 80% and side condition is increased to -3dB, cell detection with a single DRS occasion could be supported.

3 Conclusion
This contribution provides the simulation results of cell identification in LAA. 
Observation 1: If the principle that 90th percentile cell identification probability keeps unchanged, in order to support cell detection with a single DRS occasion, the SINR side condition shall be increased to -1dB.

Observation 2: If the principle that 90th percentile cell identification probability keeps unchanged and the side condition is -4dB, 2 DRS occasions are needed for cell identification.

Observation 3: If the principle that 90th percentile cell identification probability keeps unchanged and the side condition is -5dB, 3 DRS occasions are needed for cell identification.

Observation 4: If the cell identification probability is reduced to 80% and side condition is increased to -3dB, cell detection with a single DRS occasion could be supported.

Observation 5: If cell identification probability is 90th percentile, and SINR side condition is -1dB, the cell identification delay is TDMTC without considering the opportunities lose due to LBT.
Observation 6: If cell identification probability is 90th percentile, and SINR side condition is -4dB, the cell identification delay is 2*TDMTC without considering the opportunities lose due to LBT.

Observation 6: If cell identification probability is 90th percentile, and SINR side condition is -5dB, the cell identification delay is 3*TDMTC without considering the opportunities lose due to LBT.
The following proposals are proposed:
Proposal 1: If the principle that 90th percentile cell identification probability keeps unchanged, in order to support cell detection with a single DRS occasion, the SINR side condition shall be increased to -1dB.

Proposal 2: If the cell identification probability is reduced to 80% and side condition is increased to -3dB, cell detection with a single DRS occasion could be supported.
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