3GPP TSG RAN1 WG1 #48bis
R1-071614
St. Julians, Malta, March. 26- 30, 2007
Source:
ETRI
Title:
Cell search performances according to 
hypothesis mapping rules
Agenda Item:
7.2 SCH and Cell search
Document for:
Discussion and Decision
I. Introduction
In the last RAN1 #48 St Louis meeting, it was decided to verify which way is efficient to detect the additional information such as hopping on/off, the number of antennas (if required for BCH reception). In this contribution, we consider three types of alternative detection methods, DL-RS only, S-SCH only and a combination of DL-RS and S-SCH. This contribution shows the simulation results based on the agreed simulation assumptions in [1].
II. Three possible alternatives
Based on the simulation assumption [1], we assume there are 2040 hypotheses in cell search second and third steps (we assume three additional cell ID hypotheses are tested in the first step). Table 1 shows the three possible schemes which will be investigated in this contribution.
Table 1. Three alternatives
	
	scheme0
	scheme1
	scheme2

	Number of hypotheses in step 2
	2040
(170x2x3x2)
	680

(170x2x2)
	340
(170x2)

	Number of hypotheses in step 3
	0
	3

(# antennas)
	6
(# antennas and hopping ON/OFF)


III. Search Algorithm

Figure 1 shows the three step search algorithm employed in this contribution. Real frequency offset estimation in the first step and real compensation in the 2nd and 3rd steps are considered. We assumed ideal verification logic for all three schemes in table 1. In the first step, three hypotheses are tested in addition to 5 msec timing detection based on the three time domain correlators. In order to minimize the effect of frequency offset, partial (half length) correlation combining is used for the first step. And then the frequency offset is estimated using the repetition property of PSC signal. In the second step, coherent demodulation is used based on the phase reference from PSC which is detected in the first step. In the third step, non-coherent detection based on the frequency domain plain correlation is used and 4 RS symbols are non-coherently combined. Blind detection scheme is used for the hypothesis testing in the third step. Note that the third step is not needed for scheme0.
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Fig 1. Three-step cell search algorithm
IV. Simulation conditions and results
Single cell model is assumed and other cell interference is modeled as AWGN [1]. QPSK modulated S-SCH structure is assumed for all schemes because second step complexity can be reduced to 1/4 without any loss of performance [2][3]. The other simulation conditions are listed in appendix A. Figure 2 and 3 show the cell search time performance in low vehicle speed environment when the SNRs are -3 dB and -6 dB, respectively. Figure 4 and 5 show the performance when the vehicle speed is 120 km/hr. We can see that the scheme0 has the best performance and scheme2 has the worst performance in all situations. This means that the number of hypothesis in the 3rd step decreases, the cell search performance becomes better.
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Fig. 2 Cell search time performance (SNR = -3dB, 3km/hr)
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Fig. 3 Cell search time performance (SNR = -6dB, 3km/hr)
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Fig. 4 Cell search time performance (SNR = -3dB, 120km/hr)
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Fig. 5 Cell search time performance (SNR = -6dB, 120km/hr)
V. Conclusions

In this contribution, we have investigated the information mapping and detection methods for RS hopping on/off and P-BCH antenna configuration in initial cell search environment. The simulation results show that scheme0 (using S-SCH only) has best performance in all situations. So we propose to use scheme0 for E-UTRA cell search scheme. In addition, we also propose to use QPSK modulation for S-SCH since we can reduce the second step complexity to 1/4 without any loss of performance [2][3].
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Appendix A. Simulation conditions
Table 1. Simulation assumptions
	Transmission BW
	1.25 MHz

	Carrier frequency
	2 GHz

	FFT Size
	128

	Total Number of used subcarrier
	72

	Data traffic loading
	100% loading

	SCH power boosting 
	No boosting

	RS power boosting
	3 dB boosting

	frequency offset
	Uniform 0~10kHz

	S-SCH sequence
	QPSK modulated cyclic shifted ZC with length 73 (code increase 1, time increase 16) [4][5]

	P-SCH sequence
	GCL with length 37 
# of occupied subcarriers by P-SCH = 36

	P-SCH sequence number
	1, 4, 21

	Channel Model
	TU (6 paths)

	Antenna configuration
	1 Tx and 2 Rx 

	Antenna diversity
	No antenna diversity at Tx and EGC at Rx

	First step
	Replica based correlation method, No accumulation

	Second step
	Coherent detection using P-SCH

	Third Step
	Non-coherent (4 symbol averaging) and blind detection
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