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1. Introduction

It was agreed in RAN4 #45 (Jeju) meeting that companies would investigate and present results for intra-frequency cell search. In this contribution, we present performance results based on the simulation assumptions captured in [1]. 

2. Simulation Assumptions
The simulations assumptions in [1] were used, but only the synchronous cases were considered. Tables 1, 2 and 3 provide further details.

Table 1: Cell Identification Test Parameters

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	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

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

	Ior/Ioc
	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 2, 3
	See Table 2, 3
	See Table 2, 3

	S-SCH Sequence ID [2]
	-
	See Table 2, 3
	See Table 2, 3
	See Table 2, 3

	Propagation Condition
	-
	EPA5, ETU5, ETU300

	Ioc Model
	-
	AWGN


Table 2: 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 3: 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


3. Cell Identification Procedure
The cell identification time reported in this contribution was computed as the time required by the UE to detect just the PSCH and SSCH sequences without performing any measurements such as the RSRP. Table 4 provides some details on the cell identification procedure that was adopted. 
Table 4: PSCH/SSCH identification procedure
	Steps
	Comments

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

	Number of half frames used for PSCH identification
	1

	Number of half frames used for SSCH identification
	2

	Cell search duty cycle
	100%

	Receive antennas
	2  (uncorrelated)


The first stage involves identification of the PSCH sequence and timing. In the second stage, SSCH identification is performed. A verification based on RS sequence has not been used.
3. Simulation Results
Figures 1, 2 and 3 indicate the 90%-tile cell detection time in milliseconds for the EPA 5 Hz, ETU 5 Hz and ETU 300 Hz channels, respectively. The simulations were run for 
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 set to -8, -7 and -6 dB.
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Figure 1. 90%-tile cell identification time for EPA 5 Hz
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Figure 2. 90%-tile cell identification time for ETU 5 Hz
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Figure 3. 90%-tile cell identification time for ETU 300 Hz
4. Discussion
So far it has been agreed upon in RAN4 that intra-frequency performance numbers that companies would provide would exclude RSRP measurement. The time to identify PSCH/SSCH only has been considered. On the other hand, for setting the cell identification requirement, RAN4 would include [200 ms] for RSRP measurement and reporting in addition to the time taken to identify PSCH/SSCH. Companies that have presented simulation results have not reported the false detection probabilities associated with their PSCH/SSCH detection times. As the detection time depends critically on 
· the false detection rate at the end of PSCH/SSCH that can be tolerated, and on

· strategies adopted by the UE to minimize false candidates and the procedures adopted to avoid reporting false candidates, 
and these are implementation and vendor specific, it is not clear how these simulation results should be used for setting performance requirements in 36.133 for RRC connected non-DRX case. As a way forward for setting intra-frequency cell search requirements, we propose that companies study the total time taken by the UE for identifying the target cell PSCH/SSCH together with the time taken for RSRP measurement as part of the cell identification process.
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