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1 Introduction
The requirement for cell search is a building block for the RRM specification, which is in the scope of WG4 to specify the reasonable requirements on the procedure. In the current stage, it is important to agree on the simulation methodology for the requirements. This contribution proposes some considerations for simulation methodology on cell identification. 

2   Simulation Methodology
RAN4 should define the reasonable maximum allowed time for the UE to identify a new cell. In order to reflect the performance in the real network as possible, it was proposed to use dynamic system simulation for RRM requirement including cell identification.
The principle simulation methodologies are analysed as follows:
· Dynamic system simulation method
There are possible simulation methods: system simulation without link interface and with link interface. The first option is the whole neighbour cell identification procedure is done during system simulation. The latter is to utilize link interface in the system simulation, which means the procedure of cell synchronization is performed in single cell link simulation. For the latter method, it is important to decide link level performance model in link interface, for example, a curve of detection rate vs. SNR.

For cell identification, its operation is correlative detection operation, but coding and modulation are not less complicated than that for data. So the first simulation method may be simple and more practical.
As the starting point, it is necessary to decide which option is used as the simulation method.
· Synchronous or asynchronous scenario
The cell may be synchronized or not in LTE. For the two kinds of cells, it is necessary to study whether the cell identification performance is same or not. Obviously, it is simple if the same UE cell identification requirements are defined. We need to decide which scenario is studied or simulated.

· Transmit Power

PSC/SSC transmission power is related to cell design. For simulation, it is proposed that PSC/SSC transmission power is proportional to PSC/SSC bandwidth in case of system bandwidth of 5MHz.
· Simulation scenario
Cell identification performance is different in different scenario (channel condition, UE speed, Inter-site distance (ISD)). It is necessary to decide the simulation scenario, e.g. TU-30, ISD 500m.
· Simulation outputs

· Cell identification time vs CDF 

The curve could be obtained by accumulating the statistics of cell identification time. 

· SINR vs CDF

The curve could be obtained by accumulating the statistics of SINR in condition of a fixed identification time. The key point is how SINR is calculated, for example it is SINR without fast fading.
The rationality of the outputs needs to be further studied.
3 Detailed Simulation Flow
The following is an outline of simulation flows.
1. Distribute UEs uniformly throughout the system area.
2.  Calculate pathloss (including slow fading), select serving cell according to SINR for all UEs.

3.  Cell identification simulation

· Loop over all cells

· Loop over all UEs attached to the cell
· 3a system simulation without link interface
· UE perform neighbour cell identification procedure taking into account the fast fading, i.e. perform symbol synchronization and frame synchronization. 

· 3b system simulation with link interface
· UE simulate cell identification procedure through calling the link interface. 

· Link simulation could provide link level performance to support system simulation.

· UE receives synchronization channel suffering fast fading, and calculates SINR, then determine whether synchronization is successful by using the link level performance for example detection rate-to-SNR mapping.

4.  Collect statistics for the simulation
· the identification time and SINR
· The identification time is accumulating time when two step synchronizations are successful in step 2.
4   Conclusions
The contribution proposes some considerations of simulation on cell identification requirements. It is suggested that the simulation methodology and flows are used as the foundation of further study.
Annex: Main Simulation Assumptions
	Parameter
	Assumption

	Cellular layout
	19 cells, 3 sectors per site, wrap around

	Centre frequency
	2GHz

	System Bandwidth
	5MHz

	PSC/SSC bandwidth
	1.25MHz

	Number of sub-carriers for P-SCH/S-SCH
	72

	PSC/SSC transmit power
	Proportional to PSC/SSC bandwidth

	Num of UE
	60/sector

	Distance dependent path loss
	L=128.1 + 37.6log10(.R), R in kilometers

	Shadowing standard deviation
	8dB

	Shadowing correlation between cells
	0.5

	Antenna pattern
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 = 70 degrees,  Am = 20 dB 

	Inter site distance
	1732m, 500m

	Channel Model
	TU 

	Number of Rx Antenna
	2

	Number of Tx Antenna
	1

	P-SCH and S-SCH sequences 
	three P-SCH (PSC), 170 S-SCH patterns

	Carrier Frequency Offset
	0 ppm

	UE speed
	3km/h, 30km/h
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