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1. Introduction

In RAN1#22, one improved method based on extended DwPCH sequences was proposed for LCR Node-B synchronization [1]. The proposed extended sequences [1] consists of SYNC_DL code as the fist half part of the sequence and the selected Gold code as the second part of it. In the last RAN1 meeting in Finland, it is observed that the selection of such sequence seems not be enough to optimize, and it is also mentioned that alternative approach, such as simulated annealing, can help to search the better extended sequence for Node B synchronization [2]. In this contribution, a set of new extended sequences based on the searching by simulated annealing method are derived and proposed as a new extended sequence candidate. In order to show the improvement of our new extended sequence, the correlation property comparison with previously discussed sequences are performed.

2. Sequences study

In order to find good extended sequences in term of detecting performance, the auto-correlation property of the extended sequence should be considered. Our simulation is designed to search the extension codes with higher correlation property by using simulated annealing method [3]. In order to produce a set of improved extended sequences with good auto-correlation property, two criteria of aperiodic auto-correlation property were considered simultaneously. One is the MAS (Maximum Aperiodic auto-correlation Side lobe) and the other is MF (Merit Factor). 
Let 
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be the element of one sequence with length 128. The aperiodic auto-correlation is defined as:
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MAS is defined as the maximum auto-correlation side-lobe:
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MF is defined as:
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The value of MAS represents the maximum side-lobe to peak ratio of auto-correlation, which means that smaller MAS value implies the better auto-correlation property. However, the value of MF denotes the ratio of the square of the peak to the sum of square of the other side-load, which also means that the larger ratio is the better auto-correlation property of the sequence.
The target in our simulation is searching for the sequence with smaller MAS value and higher MF value at the same time. The new extended sequence resulted from simulation is listed in Table 1.
	Code ID
	Sequence of length 128 For Node B sync

	0
	B3A7CC05A98688E49AFBD8BF85C572FD

	1
	9D559BD2906067918F583F4E483FD76C

	2
	2CE7BA12A017C3A27C34337460296898

	3
	34511D20672F47124AF7E72B582F0599

	4
	9A772841474603F2DEAFE24DE2DBBB2D

	5
	9109B1A5CE01F22834A571FEC8B23BCA

	6
	8FD429B3594501C00C27B5AF43076CF1

	7
	25251354AA3F8C19A33F0C2FF6FB63D0

	8
	C9A3B8E0C043EA564C660BDAF09FD66D

	9
	BA04B888E5BC1802564E2CEB58F944CA

	10
	A73535429937020735FE0FCF28BDE8F3

	11
	74C3C8DA4415AE519D6CC05F3E7F6A2B

	12
	F4FD0458A0124663C525335C49E46BF9

	13
	A011D4E16C3D60649D11A192EBBF099A

	14
	BDA0661B0CAA8C6808715BB36B1C3FA1

	15
	8E31123F28928698B6F97F4775BA0F46

	16
	F095C1632E2906ABC5892FFCCBBD88F2

	17
	B60B4A8A664071CF5EED83C67706EF51

	18
	AA094DCCE91E041A518BF683A77BCC96

	19
	C0C31CDA8A256807F5BB69744C562074

	20
	D516964FB18C18907F978DEF6E15EBA3

	21
	30DE01834F4AACCEC11414BFC59D66D7

	22
	8F700323BA5CAD34589A17B7D4F79B1F

	23
	1B50F4DEE0C1380CAD518EFCBCA25FE6

	24
	443382164F56F2D18DA3EB96E89B5F8C

	25
	E1E4005D49B846B47093E8D633A65777

	26
	040A97165330BFAA213A87E16EE61C93

	27
	C48E26881693AD780FE6F4D29C2E367F

	28
	D4354B2FE02361CC60C1C95F6ECC75A2

	29
	5383AB6C8A10CE84C8868319FEF05F58

	30
	D417A730F2F122446D9600826731EB8B

	31
	ABF0A0D905A939C46509287CC184B3D7


Table 1 Extended DwPCH Sequences for Node B sync
The first half part of the sequences is the original SYNC_DL code and remaining half part is new extended code searched by simulation.

The comparison of MAS and MF values with previously discussed different sequences are shown in Table 2 and Table 3

	
	mean-mas (dB)
	Max-mas (dB)
	min-mas (dB)

	SYNC_DL sequences
	-8.77
	-7.270
	-10.28

	SYNC_DL + GOLD
	-7.88
	-6.76
	-9.03

	SYNC_DL + New
	-11.18
	-9.933
	-12.62


Table2 MAS Comparison
	
	mean-mF
	Max-mF
	min-mF

	SYNC_DL sequences
	2.67
	4.41
	1.73

	SYNC_DL + GOLD
	1.21
	1.62
	0.83

	SYNC_DL + New
	3.05
	3.55
	2.54


Table3 MF Comparison
From Table 2, new extended sequences achieves 2.41 dB lower mean MAS value compared with SYNC_DL code, which indicates that the maximum auto-correlation side-lobe of new extended sequences is 0.57 times than DwPCH sequences. In Table 3, it can be seen that the new extended sequences attains are higher MF value than that of DwPCH and SYNC_DL+ GOLD. Hence, these results in Table 2 and Table 3 show that these new extended sequences attain the better aperiodic auto-correlation properties than the sequences discussed previously.
3. Conclusion

In this contribution, a set of new extended DwPCH sequences searched by means of simulated annealing procedure is proposed. These new extended sequences show the greatly improved correlation performance than that of both DwPCH sequences and previous proposed extended sequence (SYNC_DL + Gold) in view of the detecting performance. Not only the length of the cell sync sequences (Processing Gain) but also the correlation property is very important factor for improving the Node B sync measurement. Hence, we propose these extended sequences as the extended sequence of cell sync burst for Node B sync in 1.28Mcps TDD option.

4. Text proposal to TR25.868

------------------------------ Begin Text proposal TR25.868 ------------------------------

7.3.2 
Extended SYNC_DL sequence using Gold sequence

This method is based on using an extended SYNC_DL sequences with the length of 128 chips which consists of first 64 chips, being the original SYNC_DL sequences and the second 64 chips is searched by simulated annealing method. The extended sequences are listed in Table x.
The procedure based on extended SYNC_DL sequence is similar to the procedure based on SYNC_DL sequences. The extended sequence will be transmitted in DwPTS and the first 64 chips of the GP after the DwPTS during Node B synchronization.
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Figure: Structures of DwPTS and GP and UpPTS
Since the extended SYNC_DL sequences have the double length of the original SYNC_DL sequences, their processing gain is increased by 3dB, compared with the method based on DwPCH sequences. Moreover, these extended SYNC_DL sequences have a better correlation property than SYNC_DL sequences. The detecting performance of sequence for the Node B synchronization can be improved due to the increase of the processing gain and good correlation property. This will appear that the required number of the blanked sub-frames due to Node B Synchronization can also be reduced. In addition, no more signaling for extended sequences is needed since it gives the one-to-one mapping between SYNC-DL sequence and extended sequence.
	Code ID
	Sequence of length 128 For Node B sync

	0
	B3A7CC05A98688E49AFBD8BF85C572FD

	1
	9D559BD2906067918F583F4E483FD76C

	2
	2CE7BA12A017C3A27C34337460296898

	3
	34511D20672F47124AF7E72B582F0599

	4
	9A772841474603F2DEAFE24DE2DBBB2D

	5
	9109B1A5CE01F22834A571FEC8B23BCA

	6
	8FD429B3594501C00C27B5AF43076CF1

	7
	25251354AA3F8C19A33F0C2FF6FB63D0

	8
	C9A3B8E0C043EA564C660BDAF09FD66D

	9
	BA04B888E5BC1802564E2CEB58F944CA

	10
	A73535429937020735FE0FCF28BDE8F3

	11
	74C3C8DA4415AE519D6CC05F3E7F6A2B

	12
	F4FD0458A0124663C525335C49E46BF9

	13
	A011D4E16C3D60649D11A192EBBF099A

	14
	BDA0661B0CAA8C6808715BB36B1C3FA1

	15
	8E31123F28928698B6F97F4775BA0F46

	16
	F095C1632E2906ABC5892FFCCBBD88F2

	17
	B60B4A8A664071CF5EED83C67706EF51

	18
	AA094DCCE91E041A518BF683A77BCC96

	19
	C0C31CDA8A256807F5BB69744C562074

	20
	D516964FB18C18907F978DEF6E15EBA3

	21
	30DE01834F4AACCEC11414BFC59D66D7

	22
	8F700323BA5CAD34589A17B7D4F79B1F

	23
	1B50F4DEE0C1380CAD518EFCBCA25FE6

	24
	443382164F56F2D18DA3EB96E89B5F8C

	25
	E1E4005D49B846B47093E8D633A65777

	26
	040A97165330BFAA213A87E16EE61C93

	27
	C48E26881693AD780FE6F4D29C2E367F

	28
	D4354B2FE02361CC60C1C95F6ECC75A2

	29
	5383AB6C8A10CE84C8868319FEF05F58

	30
	D417A730F2F122446D9600826731EB8B

	31
	ABF0A0D905A939C46509287CC184B3D7


Table x: Extended SYNC_DL sequences for Node B sync

7.4
Potential Improvements for Handover

----------------------- End Text proposal ---------------------------------------------
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