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1 Introduction

In the last RAN1meeting, the following agreements and working assumption on cell identification of LAA were achieved in [1].

	Observations:

· If SINR side condition is -6dB, using only existing PSS/SSS is not sufficient for greater than 90% one-shot cell detection

· If SINR side condition is X dB, using only existing PSS/SSS can be sufficient for greater than 90% one-shot cell detection

· Source R1-155938 shows X~-1dB

· Source R1-155644 shows X~-3dB

· Source R1-156039 shows X~-2dB

Consequently, RAN1 has made the following working assumptions and agreements relevant to the DRS for LAA:

Working assumptions:
· 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


Accordingly, in the last RAN4 meeting the simulation assumption for LAA cell identification was agreed [2]. 

Therefore in this contribution, the link level simulation results of LAA cell identification based on PSS/SSS of DRS in Rel12 are presented firstly. Then some further considerations on the side condition on cell identification with one-shot in LAA are proposed.
2 Simulation Assumptions and Results

The simulation assumptions for LAA cell identification based PSS/SSS DRS in Rel12 are listed in Table A1 ~ A4 [1] in Appendix.  
The simulation results of LAA cell identification are given in Table 1 below. And it shall be noted that these simulation results are given as the successful cell identification probability within one DRS occasions.
Table 1: Successful cell identification probability within one DRS occasion
	
	Test 1:
SINR= 

-6dB
	Test 2:
SINR= 

-3dB
	Test 3:
SINR= 

-1dB

	AWGN
	Case1
	0.240
	1.00
	1.00

	
	Case2
	0.552
	1.00
	1.00

	
	Case3
	0.752
	1.00
	1.00

	
	Case4
	1.00
	1.00
	1.00

	EPA
	Case1
	0.400
	0.592
	0.895

	
	Case2
	0.624
	0.908
	0.968

	
	Case3
	0.796
	0.944
	0.988

	
	Case4
	0.996
	0.996
	1.00

	ETU
	Case1
	0.320
	0.768
	0.928

	
	Case2
	0.816
	0.968
	0.992

	
	Case3
	0.832
	1.00
	0.999

	
	Case4
	1.00
	1.00
	1.00


Observation 1:  When the side condition is up to -6dB, the probability of successful cell identification within one DRS occasion in LAA is too low (e.g. 24% for AWGN). 
Observation 2:  When the side condition is up to -1dB, the probability of successful cell identification within one DRS occasion in LAA can be close to 90%
In principle from RAN4 perspective, the requirements on the cell identification delay is based on 90% successful cell identification probability [3]. Therefore, the side condition for cell identification in LAA shall be based on 90% tile also.
Proposal 1: For LAA cell identification with a single DRS occasion, the SINR side condition shall be [-1dB]. 
3 Conclusion

In this contribution, we give the link level simulation results of cell detection delay based on PSS/SSS DRS for LAA. According to the simulation results and observations we have the following proposal:

Observation 1:  When the side condition is up to -6dB, the probability of successful cell identification within one DRS occasion in LAA is too low (e.g. 24% for AWGN). 

Observation 2:  When the side condition is up to -1dB, the probability of successful cell identification within one DRS occasion in LAA can be close to 90%.

Proposal 1: For LAA cell identification with a single DRS occasion, the SINR side condition shall be [-1dB].
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5 Appendix

Table A1 Simulation assumptions for PSS/SSS detection 

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1
	Channel 1

	Cell Identifier
	-
	known to UE
	known to UE 
	unknown to UE, to be identified

	Data and Control PSD relative to RS PSD
	dB
	0
	0
	0

	PSS and SSS PSD relative to RS PSD
	dB
	0
	0
	0

	Carrier frequency
	GHz
	5
	5
	5

	PSS/SSS transmission bandwidth
	Number of RB’s
	6
	6
	6

	CP Length
	-
	Normal
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0
	0

	Relative Delay of 1st Path (synchronous)
	ms
	0
	0
	CP/2

	Es/Noc
	dB
	-0.25 dB
	1 dB
	{-1,0,1,2,3,4} dB
(Es/Iot= {-6,-5,-4,-3,-2,-1} dB)

	PSS Sequence ID
	-
	See Table 3, 4
	See Table 3, 4
	See Table 3, 4

	SSS Sequence ID
	-
	See Table 3, 4
	See Table 3, 4
	See Table 3, 4

	PSS/SSS configuration
	
	Rel-12 PSS/SSS configuration

	Propagation Condition
	-
	AWGN, EPA5, ETU30

	Noc Model
	-
	AWGN

	DRS occasion periodicity (M)
	ms
	A DRS occasion is transmitted every 160 ms

	DRS occasion duration (N)
	-
	A DRS occasion for a cell comprises 1 subframe (N=1).

	DRS availability
	-
	DRS is present in all DRS occasions

	L1 measurement period
	-
	i*160 ms, where

· i=1 (single shot) 

· i=2 and i=3 (multi-shot)

	NOTE :
Noc value doesn’t include the three simulated eNB signals’ power


Table 2A: Other simulation assumption parameters for cell identification

	Simulation parameters
	Comments/values

	False detect threshold 
	Required as in a real UE implementation

	UE having apriori knowledge of system being synchronous or asynchronous (by signaling)
	No

	DRX
	No

	Performance criterion for comparison
	90th percentile acquisition time for “correct” cell detection of both PSS and SSS sequence id.

	CP length detection
	Both short or long CP may be present, hence UE needs to detect CP length

	UE receive antennas
	2  (uncorrelated)


Table 3A: Cell Id Combinations to be simulated
	case #
	Cell 3

(Desired Cell)
	Cell 1

(Interferer 1) 
	Cell 2

(Interferer 2)
	Scenario

	 1
	psc3
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	2
	psc1
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	3
	psc1
	ssc1a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	4
	psc3
	ssc1a, ssc1b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous


Table 4A: PSC, SSC indices for simulations

	Label
	Code index

	psc1
	29

	psc2
	25

	psc3
	34


	Label
	Code index
	Cell group index 

	(ssc1a, ssc1b)
	(6, 8)
	36

	(ssc2a, ssc2b)
	(10, 12)
	40

	(ssc3a, ssc3b)
	(7, 9)
	37

	(ssc1a, ssc3b)
	(6, 9)
	65


