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1 Introduction

In this contribution, we propose simulation assumptions of cell identification on DL carrier frequency associated with the preconfigured V2X carrier frequency for OoC V2X operation.
2 Discussion
The requirement of cell identification in OoC for V2X is needed for case that the preconfigured V2X carrier is LTE carrier. In general, the carrier frequency of 2GHz was assumed for the cell identification. So carrier frequency is not different. The different thing between V2X and legacy for cell identification is high speed of UE(250km/h).
Center frequency offset can be different depending on timing reference sources in OoC which are GNSS or SyncRef UE as figure 1.

· Doppler frequency = 463Hz
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Figure 1.  Cell identification scenarios for V2X
In figure 1, when UE_A and UE_B are assumed to move with 250km/h, the center frequency offset(CFO)  is as follows.

· UE_A (GNSS as timing reference) : 

· CFO  = CFO at eNB + CFO due to Doppler( 250km/h) at UE_A 
= 0.05ppm + 0.23ppm = 0.28ppm( 560Hz)
· UE_B (SyncRef UEas timing reference) : 

· CFO  = CFO at eNB + CFO at SyncRef UE + CFO due to Doppler (500km/h) at UE_B 
= 0.05ppm + 0.1ppm + 0.46ppm = 0.61ppm(1220Hz)
2.1 Simulation assumptions

Cell identification simulations assumptions are similar to those used when cell identification requirements were studied for release 8 [1]. 
· Propagation condition :  AWGN, ETU300, EVA500
· Frequency offset :0ppm(0Hz),  0.3ppm(600Hz), 0.6ppm(1.2kHz)
Corresponding simulation assumptions are shown in table 1 to table 4.

Table 1: Cell Identification Test Parameters

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

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

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

	P-SCH and S-SCH PSD relative to RS PSD
	dB
	0
	0
	0

	Number of RB’s
	
	6
	6
	6

	RB Utilization
	%
	100
	100
	100

	Data Modulation
	-
	QPSK
	QPSK
	QPSK

	Frame Structure Type
	-
	1
	1
	1

	CP Length
	-
	Normal
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0
	0

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

	2) Relative Delay of 1st Path (asynchronous): Fixed delay
	μs
	0
	1.5 μs
	3.0 μs

	Ior/Noc
	dB
	5.18
	0.29
	Test 1:  1.25

Test 2:  0.25

Test 3:  -0.75

	Number of Tx antennas
	-
	1
	1
	1

	P-SCH Sequence ID
	-
	See Table 3, 4
	See Table 3, 4
	See Table 3, 4

	S-SCH Sequence ID
	-
	See Table 3, 4
	See Table 3, 4
	See Table 3, 4

	Centre Frequency Offset
	-
	{0Hz, 600Hz, 1.2kHz} 

	Propagation Condition
	-
	AWGN, ETU300, EVA500

	Ioc Model
	-
	AWGN


Table 2: Other simulation assumption parameters for cell identification
	Simulation parameters
	Comments/values

	Prior knowledge of Cell 1 and Cell 2 by the UE
	Yes

	Cell 1, 2, 3 carrier frequency
	Same

	False detect threshold 
	Required as in a real UE implementation

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

	Duty cycle
	100% (to represent non-DRX case)

	Performance criterion for comparison
	90th percentile acquisition time for “correct” cell detection of both P-SCH and S-SCH sequence id’s.

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

	Receive antennas
	2  (uncorrelated)


Table 3: 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 4: PSC, SSC indices for simulations
	Label
	Code index

	psc1
	29

	psc2
	25

	psc3
	34


	Label
	Code index
	Cell group index [1]

	(ssc1a, ssc1b)
	(6, 8)
	36

	(ssc2a, ssc2b)
	(10, 12)
	40

	(ssc3a, ssc3b)
	(7, 9)
	37

	(ssc1a, ssc3b)
	(6, 9)
	65


3 Conclusion

In this paper, we provided simulation assumptions for cell identification for V2X. Based on the simulation assumption, we encourage companies to provide simulation results in RAN4#81.
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