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1. Introduction

The cell search for E-UTRA system has been discussed over the past RAN1 meetings. In [1], [2], [3] and [4], we have proposed a hierarchical solution for FDD and shown its good performance. In this contribution, we apply the hierarchical solution to E-UTRA TDD system and give the performance under high ISR (uplink interference& noise to downlink signal ratio). 
2. Discussion
It is understood that cell search is the first step UE performs in order to access an E-UTRA system. A good cell search scheme shall ensure high cell detection probability under low SNR. For E-UTRA TDD system, UE-UE interference should also be considered when designing the cell search scheme. [5] has indicated this problem and indicates that UE-UE interference could be reduced after applying some effective optimization processing algorithms.
In order to be robust to UE-UE interference, we first apply normalization to the decision time metric which has been formulated in [7] as below:
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where M(d) is decision metric, s(d) is rx sample, r(d) is local replica, L is length of local replica and N is length of one frame. For simplicity multi antenna and M part decision is not applied in this formula. The decision will be made as below:
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In order to study the impact of UE-UE interference, we define a parameter ISR as the ratio between uplink interference plus noise and downlink signal power. We have simulated the performance of hierarchical scheme in [1] on the generic TDD frame structure in [6] using parameters in Table 1. Cell Id is encoded using RS. Totally 128 cell Ids are encoded. Cell is considered to be detected if the correct cell Id is found.
Table 1 Simulation parameters setting

	Parameter
	Assumption

	Channel Model
	TU (6 paths)

	SCH bandwidth
	1.125MHz

	Downlink Synchronization code
	PN sequence

	Antenna Configuration
	1 by 1

	Averaging
	No

	Num of sub carriers for SCH
	75

	UE speed
	3km/h, 30km/h

	CP for SCH
	16 samples

	TDD frame format
	TDD-G frame, SCH is transmitted once per 10ms


Figure 1 shows the detection probability after applying the hierarchical scheme in [1] to the frame structure in [6]. It can be seen that the results are very robust to a broad ISR range from -20dB to 100dB. Figure 2 shows the 90 percentile cell detection time of the same scheme for ISR equals to 10dB.
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Figure 1, Detection probability of SCH under different ISR for TU3 channel
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Figure 2, 90 percentile cell detection time for ISR=10dB for TU3&TU30 channel
3. Conclusions

In this contribution we have applied the hierarchical cell search scheme in [1] into EUTRA TDD. The generic TDD frame structure is used for simulation. Good performance is monitored through simulations. We have also studied the effect of ISR on the cell search performance. We have shown that by applying normalization with length the same as local replica on the rx signal, the performance will be robust to very wide ISR range. Hence, the hierarchical cell search scheme in [1] should also be adopted by TDD mode.  We expect the same conclusion for the LCR-compatible TDD frame structure, since the initial cell search performance should not be very frame structure dependent..
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