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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 [1]:
· Combination of two 31-length M-sequence;

· 340 hypotheses on SSC and SFBC based TX diversity scheme 

· For 2 TX antennas SFBC

· For 4 TX antennas based on SFBC + FSTD

· no antenna information carried on SSC for SFBC
· scrambling method FFS
In this contribution, a proposal about how to map the system information including cell group ID and frame timing information onto indices of the two M-sequences is presented. Simplicity of the mapping rule, frame timing, the number of the short sequences used and how to recover the system information are concerned.

2 Proposed mapping scheme
In this section, we introduce our proposed mapping scheme in detail. Suppose 
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are the sequence index pairs transmitted in subframe#0 and subframr#5 respectively, where 
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 is the cell group ID information and 
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to the sequence index pairs 
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 applies the Chinese Residue Theorem (CRT), which can be described as follows:
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Where 
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, the number of total available M-sequence.
From (1), we can find that the sequences used in 
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are different, i.e. 
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. This will facilitate the frame timing detection as shown in the detection procedure below.
There are other available values for 
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. But when considering the neighbor cell search procedure, the UE can get the frame timing from initial cell search and known the sequences used for 
[image: image18.wmf]1

S

 and 
[image: image19.wmf]2

S

respectively. Therefore, the number of sequences used for 
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 respectively may be as less as possible, which can make the detection performance more robust. From this point of view, we recommend to use the parameters set of
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. The simulation results in section 3 also show that the less number for the first and second sequences is used, the better performance can be obtained.
At the UE side, assume the detected indices of S-SCH two short sequences are 
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, the process of recovering frame timing and cell group ID can be described as follow:
If(
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The two short codes are transmitted in subframe#0;

Cell group ID = 
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Else If(
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The two short codes are transmitted in subframe#5;







Cell group ID =
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Else 

{







Detection error, wait for the next S-SCH signal;

}
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[image: image31.wmf]12

169,14,182

kkG

===

 when 
[image: image32.wmf]12

14,13

mm

==

. For other value of 
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, the calculation of 
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is illustrated in Appendix-A.
3 Simulation assumptions and results

In this section, we evaluate the cell search performance of the mapping scheme described in section 2. 

Single cell model is assumed and other cell interference is modeled as AWGN. Based on the conclusions made in Malta meeting, non-repetition PSC is adopted and two short sequences interleaved in frequency domain are assumed as the S-SCH in our simulations. The parameters needed to be specified are listed in Table- 1 to Table- 3. 
Table- 1: 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- 2: 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- 3: Other parameters

	Carrier Frequency
	2GHz

	Antenna configuration
	1/2

	Channel
	TU

	Interference of other cells
	AWGN

	Mobile speed
	120km/h

	Frequency Offset
	0ppm


We compare the SSC detection performance in neighbor cell search for two cases:

· Case -A: detect the index of the two short codes from all available M-Sequences (Total number is 31).

· Case -B: detect the index of the first short code from subset 
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) and detect the index of the second short code from subset 
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) as the sequence subsets used for the two short codes are already known in neighbor cell search for our proposed mapping scheme.

Figure 1 evaluated the detection performance of the two short codes for S-SCH in neighbor cell search. From Figure 1, we can find that, in neighbor cell search, the less number for the first and second sequences is used, the better performance can be obtained.
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Figure 1 cell search time performance
4 Conclusions
In this contribution, we propose a system information mapping scheme based on the Chinese Residue Theory.  By adopting this mapping scheme, the UE can recover the system information including cell group ID and frame timing with low complexity In addition, it can hold good balance of detection performance for the two S-SCH short codes and make the performance more robust in neighbor cell search because the number of M-sequence it used for the two short codes is as less as possible.
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Appendix-A

Here we demonstrate how to calculate
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