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1 Introduction

The cell search performance have been discussed for a very long period of time.  Already in 1999, there were an AdHoc in RAN WG1 for discussing the cell search performance. At the same time several papers were published regarding cell search performance, see e.g [1] and [2].

In these papers performance simulations and algorithms for utilising the cell search are given. 

The situations brought up now are  

· Intra-Frequency performance

· Inter-Frequency performance (Compressed Mode)

These scenarios have been discussed when the current requirements were set and this paper will shortly review the old results and also some new results will be given. 

2 Discussion

The cell search scheme that has been discussed so far has been the pipelined cell search procedure


Figure 1: Pipelined cell search procedures with 10 ms intervals.

The requirements stated in 25.133 are based on models like the one shown in Figure 1 where the total time can be that the cell searcher is run continuous, thereby in this example during 800 ms, 78 full cell search executions can be processed.
2.1 Intra-Frequency Measurements

For intra frequency measurements the requirements are that we shall find a new cell with SCH_Ec/Io=-20dB within 800 ms, regardless of the propagation conditons.  

The time it takes to find a new Intra-frequency cell in Cell_DCH and Cell_FACH can be defined as 
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Here, Sintra is the integration time in the cell search procedure and additional 2 iterations are due to delay of the pipeline steps of stage 2 and 3 as seen in Figure 1.

2.2 Inter-Frequency Measurements

The Inter-Frequency measurements are assumed to be performed during the transmission gap in the compressed mode pattern. 

The time it takes to find a new Inter-frequency cell in Cell_DCH and Cell_FACH can be defined as
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Here, Sgap is defined as number of full slots available during the actual idle

length in the transmission gap as given in the table 11 of Annex B in TS

25.212, assuming 2*0.5msec for implementation margin. Additional 2

iterations are due to delay of the pipeline steps of stage 2 and 3.
3 Simulation Results

Simulation results for intra and inter frequency measurements are shown.

3.1 Intra-Frequency Measurements

For intra-frequency measurements simulations are performed when the SCH_Ec/Io is defined as the sum of all paths. 

Table 2:The time required to find a new intre-frequency cell with 90% probability   

	SCH_Ec/Ior (sum of all paths)
	Frequency Error
	Static
	Case 3

(+2.7 dB)
	Case 5

(+0.4 dB)
	Case 6

(+2.7 dB)

	-17 dB
	200 Hz
	45 ms
	150 ms
	71 ms
	167 ms

	-20 dB
	200 Hz
	221 ms
	995 ms
	241 ms
	955 ms


The requirement in 25.133 are for this case based on the SCH_Ec/Io =-20 dB per path, therefore the requirements, depending on the propagation channel, are between the –17 dB and –20 dB case. 

3.2 Inter-Frequency Measurements

For inter-frequency measurements simulations are performed when the SCH_Ec/Io is defined as the sum of all paths. The compressed mode pattern is using TGPL1=3 frames and the gap length is 7, 10 and 14 slots. The time shown is the accumulated time according to the formula in section 2.3.

Table 3:The time required to find a new inter-frequency cell with 90% probability   

	SCH_Ec/Io
(sum of all paths)
	TGL
	Frequency Error
	Static
	Case 3
(+2.7 dB)
	Case 5

(+0.4 dB)

	-17 dB
	7
	200 Hz
	165 ms
	-
	226 ms

	-17 dB
	10
	200 Hz
	48 ms
	236 ms
	83 ms

	-17 dB
	14
	200 Hz
	42 ms
	132 ms
	70 ms


4 Conclusion

Based on the results shown above based on simulations including some receiver impairments, the requirements in 25.133 for the cell search performance should be realistic for implementation. 
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