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I. Introduction
In the last meeting, it was decided to use concatenated two binary sequences for S-SCH [1]. There are two types of concatenation, one is the localized structure or and the other is the distributed one. In this contribution, we evaluate both scheme with a single-cell model and a two-cell model. In the two-cell model, we assume synchronized network in order to investigate the effect of the interference of serving cell component to the target cell search. 
II. Two possible S-SCH structures
There are two possible S-SCH structures, the first one is the localized concatenation structure [2] and the other one is the distributed one [2, 3]. Figure 1 shows both schemes. The code length of two short sequences can be 32 or 36. We prefer to use 32 because the performance difference is expected to be small and we can use simple Hadamard transform without any modification. If the number of hypotheses in the second step is 340, then 19*19 combinations of short sequences are sufficient to distinguish the 340 S-SCH sequences but if it is 680, then 27*27 combinations should be used.
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Fig. 1 Two concatenated structure for S-SCH
We can employ a simple mapping rule between the two short code indices and group ID (0~169), SCH symbol timing index t (0, 1) and P-BCH antenna configuration a (0, 1). There are several types of mapping rules, for example,
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where 
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 means the largest integer smaller than x and % is modulo operator. 
Simulation throughout this contribution is based on the above mapping rule.
III. Simulation condition and results
We compare the above two schemes in a single-cell model as well as in a two-cell model. Details for simulation parameters are listed in table 1.
Table 1. Simulation assumptions

	Transmission BW
	1.25 MHz

	Carrier frequency
	2 GHz

	FFT Size
	128

	Total Number of used subcarrier
	64

	Residual frequency offset
	200 Hz

	S-SCH sequence
	Two Length 32 concatenated Hadamard Sequences

(27x27 combinations for 680 hypothesis)

Mapping rule : base on the Eq. (2)

	Number of hypothesis in 2nd step
	680 in initial cell search

340 in neighbor cell search (synchronized network)

	P-SCH sequence
	Frequency domain ZC with length 64

	P-SCH sequence numbers
	1 in initial cell search

1, 2 in neighbor cell search

	Channel Model
	TU (6 paths)

	Antenna configuration
	1 Tx and 2 Rx 

	Antenna diversity
	No antenna diversity at Tx and EGC at Rx

	Channel estimation for coherent second step
	DFT based channel estimation


3.1 Single cell model
Figure 2 exhibits the second step detection performance comparison in the single cell model. It can be noticed that the distributed scheme has a better performance than the localized one. This is because  the localized scheme has a poor performance in the frequency selective fading channel.
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Fig. 2 Second step detection performance comparison in the single cell model

3.2 Two cell model

Target neighbor cell search environment in handover situation is considered here. A synchronized two-cell model is employed in the simulation in order to investigate the impact of home cell interference to target neighbor cell search. In order to randomize the interference from the synchronized home cell component to the target cell search in two different S-SCH symbol positions, it is desirable to use different S-SCH sequences in two S-SCH symbol positions.

Fig. 3 shows the two-cell model for simulation. There are two simulation parameters, 
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 to be -3 dB since handover occurs at low SNR environment. In the simulation, the ideal first step is assumed and only the second step is performed because the topic in this contribution is only related with S-SCH. Figure 4 shows simulation results in the two-cell model. We can observe similar results with the single-cell model.
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Fig. 3 Two cell model for non-initial cell search
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Fig. 4 Second step detection performance comparison in the two-cell model

IV. Conclusions

In this contribution, we have evaluated the performance of two concatenation structures for the S-SCH sequences. Based on the simulation, we recommend adopting distributed type for concatenation S-SCH structure. 
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