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1. Introduction
RAN2 sent an LS to RAN4 asking questions regarding the FDD UTRA measurement performance without neighbour cell list (NCL) [1]. Some discussion took place in RAN4#45 meeting in Jeju and simulation conditions are agreed in [2]. This paper provides our simulation results for RRC_CONNECTED mode based on the simulation conditions agreed. Though the agreed way forward in RAN4#45 was to provide simulation results for RRC_IDLE mode first, only the results for RRC_CONNECTED with statistical analysis are provided due to the lack of simulation time.
2. Simulation conditions and results
Simulation assumptions agreed in [1] are applied for the simulation and these parameters are summarized in the annex. Base on these conditions, evaluation on the total search delay was made for three propagation conditions (Static AWGN, Case 1, Case 3) with two types of gap periodicity (40ms, 120ms). 
Due to the lack of simulation time, in some cases (especially when longer cell search time is needed under smaller Ior/Ioc cases), only a few samples (less than 10) are available in the simulator. To avoid misinterpretation caused by the smaller number of samples, each of average cell search time(μ) and its standard deviation(σ) were derived using t-distribution and chi-square distribution with 95% confidence interval respectively. To estimate the upper limit of the 88 percentile of the cell search time, the upper limit of μ(=μmax) and σ(=σmax) are taken from the upper bound of each confidence interval, and then μmax + 3σmax is derived.
Simulation results and their confidence intervals as well as the estimated 88th percentile (nearly 90th percentile) of the cell search time are shown in the figures below. It can be seen that the gap period of 120ms cases give larger deviation than that of 40ms cases and especially in the smaller Ior/Ioc regions, the upper bound of estimated cell search time (red line) rapidly increases because of those larger deviations. To get more accurate estimation on the cell search time, further simulation work would be needed.
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Fig. ‑1 Cell search time in RRC_CONNECTED without NCL (Gap period = 40ms, Static AWGN)
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Fig. ‑2 Cell search time in RRC_CONNECTED without NCL (Gap period = 40ms, Case1)
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Fig. ‑3 Cell search time in RRC_CONNECTED without NCL (Gap period = 40ms, Case 3)
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Fig. ‑4 Cell search time in RRC_CONNECTED without NCL (Gap period = 120ms, Static AWGN)
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Fig. ‑5 Cell search time in RRC_CONNECTED without NCL (Gap period = 120ms, Case 1)
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Fig. ‑6 Cell search time in RRC_CONNECTED without NCL (Gap period = 120ms, Case 3)
3. Conclusions

Simulation results and statistical analysis for UTRA Cell Identification Performance without NCL in RRC_CONNECTED mode are provided. Further simulation work to get more accurate outcome in RRC_CONNECTED mode as well as in RRC_IDLE mode are for further study. The results would give an estimation of the 90th percentile of time (T0) required by the UE to correctly identify an unknown cell.
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Annex Simulation assumptions

The simulation assumptions agreed in [2] are repeated in below. The aim of the simulation is to evaluate the total search delay versus geometry, i.e. when UE has decoded the physical layer identity (i.e. scrambling code) of an unknown cell. The results could be expressed as: the 90th percentile of time (T0) required by the UE to correctly identify an unknown cell versus the geometry factor. The simulation was carried out for RRC_CONNECTED mode only, parameters in Table 2 ,Table 3 and Table 4 are used.
Table 1: Simulation parameters for cell identification: RRC_IDLE mode specific
	Parameters
	Value
	Comments

	DRX cycle
	1.28 second
	


Table 2: Simulation parameters for cell identification: RRC_CONNECTED mode specific
	Parameters
	Value
	Comments

	Gap length
	6 ms
	

	Gap periodicity (inter-gap length): 2 cases
	40 ms, 120 ms
	2 different values


Table 3: Simulation parameters for cell identification: common parameters

	Parameters
	Value
	Comments

	Neighbour cell list
	None
	UE detects cells itself

	Transmit antenna
	1
	

	Receive antennas
	1
	

	Frequency offset
	0 ppm
	

	RRC_IDLE: DRX cycle
	OFF
	

	Propagation conditions
	AWGN, Case1, Case 3
	Channel models defined in TS 25.101 [2]

	Frequency band I
	2.0 GHz
	

	Interference from other cells [Ioc] 
	-70 dBm
	AWGN

	 Ior/Ioc
	-5 to +3 dB
	To be varied


Table 4: Downlink physical channels transmitted during simulation: common parameters
	Physical Channel
	Power ratio

	P-CPICH
	P-CPICH_Ec/Ior = -10 dB

	P-CCPCH
	P-CCPCH_Ec/Ior = -12 dB

	SCH
	 SCH_Ec/Ior = -12 dB

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one1
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