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1 Introduction
From the latest chairman notes of the 49bis meeting, way forward for S-SCH sequences was given as follows [2]:
· Combination of two 31-length M-sequence;
· Interleaved multiplexing of two short SSC sequences;
· Two scrambling methods FFS

· First and Second sequence scrambled with a binary scrambling code depending on P-SCH;

· Scrambling of the second sequence with a binary scrambling code corresponding to the index of the first sequence.
In this contribution, we propose an interleaved multiplexing method for two S-SCH sequences which is able to randomize the interference from neighbor cells as well, but with lower complexity.
2 Interleaved multiplexing method for the two S-SCH short codes

In the current working assumption, the two short codes for S-SCH are interleaved multiplexing in the frequency domain to maximize the frequency diversity, i.e. the first short codes are allocated in the sub-carriers with odd index while the second short codes with even index, as illustrated in Figure- 1. 
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Figure- 1 Tradition interleaved multiplexing for the two SSC short codes

In order to randomize the interference from neighbor cells especially for cells from the same Node B, we propose multiple interleaved multiplexing methods should be supported. i.e. the sub-carriers allocated for the two short codes are P-SCH specific. Table-1 and Table-2 give two examples of the sub-carrier allocation for the two short codes. In this way, the interference from the neighboring cells is randomized without special scrambling codes. Therefore, the procedure of scrambling and de-scrambling can be omitted.
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From Table-1, map the first short code in the position with value “-1”, and map the second short code in the position with value “1” to form an interleaved multiplexing SSC sequence.

Table-2 Proposed interleaved multiplexing for the two short codes - based on RS sequence

	P-SCH index
	Sub-Carrier index allocated for SSC short codes

	1
	SSC1
	35
53
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8
20
34
22
39
3
38
28
54
52
49
24
60
37
58
42
2
5
41
36
25
31
16
40
7
44

	
	SSC2
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1
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	SSC1
	45
1
28
55
56
18
30
44
32
49
13
48
38
2
62
59
34
8
47
6
52
12
15
51
46
35
41
26
50
17
54
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3 Simulation assumptions and results
In this section, we evaluate the cell search performance of the interleaved multiplexing method and scrambling method. Three synchronized cells model is assumed and other cell interference is modeled as AWGN, as illustrated in figure 2. Two interfering cells in this model are from the same Node B with equal received power. 
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. We investigate the cell neighbor cell search performance of the impact of interfering cells with different interference randomization methods: P-SCH specific scrambling and P-SCH specific interleaved multiplexing. The simulation assumptions are listed in Table-3~ Table-5. The mapping of system information to the short codes applies the mapping scheme proposed in [5]. 
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Figure- 2 Three cells model 

Table- 3: P-SCH symbol parameters

	Sequence
	ZC

	Number of occupied sub-carriers (including DC)
	63

	Length of ZC sequence
	63

	Index number
	[25,29,34]

	Symbol Timing Detection Method
	2-Part Replica-based


Table- 4: S-SCH symbol parameters

	Sequence
	Two M-Sequence interleaved in frequency domain

	Number of occupied sub-carriers
	62

	Number of M-sequence
	31

	Index number 
	Randomly selected

	Detection method
	Coherent detection


Table- 5: Other parameters

	Carrier Frequency
	2GHz

	Antenna configuration
	1/2

	Channel
	TU

	Interference of other cells
	AWGN

	Mobile speed
	120km/h

	Frequency Offset
	0ppm
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Figure- 3 Cell search performance

It can be seen from Figure-3 that the performance gap between the P-SCH specific scrambling and P-SCH specific multiplexing is negligible. .
4 Conclusions
In this contribution, we propose new method to randomize the interference from neighbor cells without special scrambling codes. Considering that the proposed method can achieve the same performance with lower complexity, we suggest multiple interleaved multiplexing methods should be supported.
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� The interleaved multiplexing used the sub-carries allocation listed in Table-2
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