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1. Introduction
The current working assumption [1] on S-SCH scrambling is as follows:

· First and second sequence scrambled with a binary scrambling code depending on the P-SCH, which is called full PSC-specific method in this contribution.

· FFS: Exact specification of scrambling code
· Scrambling of the second sequence with a binary scrambling code corresponding to the index of the first sequence. Many-to-1 relation between scrambling code and first sequence index is not precluded, which is called SSC-specific method in this contribution.
· FFS: Exact specification of scrambling code and relation of scrambling code to index of the first sequence
In this contribution, two different combination scrambling schemes of above two methods for given S-SCH mapping scheme are compared in terms of complexity and performance, where we focus on which scheme provides the best performance with lower complexity. From this comparison, we will give a guideline for the selection of S-SCH scrambling scheme.
2. Scrambling schemes
2.1 Scrambling scheme 1 (SC1): Full PSC-specific scrambling + SSC-specific scrambling [2], [3]
S-SCH symbols in frequency domain are scrambled by a combination of full PSC-specific and SSC-specific methods. Fig. 1 shows the frequency-domain structure of SC1 scheme.
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Fig. 1 The frequency-domain structure of SC1 scheme.
In Fig. 1, 
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 denotes the length-62 (except for DC subcarrier) binary scrambling sequence corresponding to the P-SCH sequence index 
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 stand for the length-31 binary short sequences in the first subcarrier set and the second subcarrier set in subframe 0, respectively. Also, 
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 denote the length-31 binary short sequences in the first subcarrier set and the second subcarrier set in subframe 5. The concatenation codeword (
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) is one-to-one mapped into cell ID group. In this figure, we assume that the length of the scrambling sequence is two times larger than that of the short sequence. However, two length-31 short scrambling sequences can also be used for one length-62 scrambling sequence corresponding to P-SCH sequence index 
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, which has been already known in the first step. Also, 
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 denote the length-31 binary scrambling sequences corresponding to 
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 sequence index, respectively.
In SC1 scheme, the maximum number of the scrambling sequences, 
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, is the same as that of the binary short sequences used in the first subcarrier set and one PSC-specific scrambling sequence. Thus, basically, in the receiver side, in order to provide joint maximal likely-hood (ML) detection, 
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 descrambling and 
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 m-sequence transforms are required. So, the UE receiver complexity may be problematic. In the case when UE uses separate detection (i.e., the first detection in the first subcarrier set and then the second detection in the second subcarrier set) in order to reduce the complexity, corresponding performance has been degraded compared to joint detection [4], [5]. Therefore, the most important thing is to reduce the receiver complexity with maintaining optimal cell search performance when UE uses joint detection. Thus, we introduce possible low-complexity S-SCH mapping and scrambling schemes as follows:
· SC1+(14,13) swapping: With (14,13)
 swapping method, 14 scrambling codes corresponding to the first short sequence (e.g., 
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) can be used on the second short sequence (e.g., 
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) based on the first short sequence [6].
· SC1-1+(31,31) remapping: With (31,31) remapping method proposed by [3],[4], at most 4 scrambling codes (e.g., 
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, 
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) by using many-to-one grouping should be used on the second short sequence [4].
· SC1+(6,31) remapping: With (6,31) remapping method, 6 scrambling codes corresponding to the first short sequence can be used in the second subcarrier set [2].
2.2 Scrambling scheme 2 (SC2): Half PSC-specific scrambling (First sequence only scrambled corresponding to P-SCH sequence index) + SSC-specific scrambling [7], [3]
S-SCH symbols in frequency domain are scrambled by a combination of half PSC-specific and SSC-specific methods. Fig. 2 shows the frequency-domain structure of SC2 scheme.
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Fig. 2 The frequency-domain structure of SC2 scheme.
In the same manner as in SC1 scheme, according to complexity reduction method, SC2+(14,13) swapping, SC2-1+(31,31) remapping, and SC2+(6,31) remapping schemes are defined, where SC2-1 means that at most 4 scrambling codes are used on the second short sequence in this contribution.
3. Evaluation for cell search performance and complexity
In terms of neighbour cell search in a synchronized environment, we simulated and compared the cell ID group detection performances of the candidate scrambling schemes mentioned in Section 2, and compared their complexity.
3.1 Simulation setup
As Qualcomm mentioned [8], there are two possible S-SCH deployments within one NodeB as shown in Fig. 3.
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Fig. 3 Two different S-SCH deployments within one NodeB [R1-073275].
In SC1 scheme, S-SCH deployment schemes have negligible impact on the cell search performance. However, if we apply Scenario 2 in SC2 scheme, the collision probability of the second S-SCH sequence between neighboring sectors within the same NodeB increases, which may lead to performance degradation in cell search. Thus, in this contribution, we will observe the detection performance of SC2 scheme compared to SC1 scheme in Scenario 2, in this simulation. To realize Scenario 2 in two-cell model, we introduce the probability that both home sector and target sector are located within the same NodeB. By the simulation result through the system-level SCM simulator, the probability value is about 0.25. Based on this probability value, S-SCH sequence in neighbour sector (or cell in this contribution) will be generated. 

Fig. 4 shows the synchronized two-cell model assumed in this contribution, where two parameters, and 
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are defined in the simulation. We assume that 
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 is fixed to be -3dB with varying value of 
[image: image26.wmf]targethom

/

e

II

 for the cell ID group detection error rate in the second step. 
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Fig. 4 Two-cell model for non-initial cell search.
In order to support stable handover, UE needs to find the target neighbor cell even if the target cell has similar or less power than the home cell. Although UE knows the home cell’s S-SCH sequence index in neighbour cell search environment, we will not omit the home cell S-SCH sequence codeword in the second step hypotheses because the target cell can contain the same codeword as the home cell in case of Scenario 2 (Same S-SCH deployment). However in other scenarios (i.e., Same/Different S-SCH deployment in Scenario 1 and Different S-SCH deployment in Scenario 2), we will omit the home cell S-SCH sequence codeword in the second step hypotheses. 
Also, we consider two cases, such as Case 1 (the PSCs in the home cell and target cell are different) and Case 2 (the PSCs in the home cell and target cell are identical). Even if Case 2 is less probable than Case 1, Case 2 cannot be ignored because only 3 PSCs are used in the system and Case 2 can indicate the cell search performance in the worst case. 
We focus only on the second step and assume correct first step since the issue in this document is only related to the second step. We assume coherent second step. And for PSC-specific scrambling, we use two length-31 concatenated m-sequence with different generation polynomial from S-SCH short sequence. And for SSC-specific scrambling, we use length-31 m-sequence with different generation polynomial from S-SCH short sequence and PSC-specific scrambling sequence. Also, for comparison in terms of performance and complexity, we use joint ML detection method. Remaining simulation parameters are listed in Appendix A.

3.2 Neighbour cell search performance
Fig. 5 and 6 shows the second step detection error rate (DER) performances for Scenario 2 and Scenario 1 with 3 km/h, respectively. 
In Fig. 5, it can be seen that in case of different PSC, SC1-1+(31,31) remapping provides the best DER performance, followed by SC1+(14,13) swapping and then SC2-1+(31,31) remapping scheme, and except for SC2+(6,31) remapping scheme there is not much performance difference. It is noted that, SC2-1+(31,31) remapping scheme can be improved by the fact that there exists fading channel correlation between adjacent sectors on sector boundary within the same NodeB [9]. In case of same PSC, SC2-1+(31,31) remapping (or SC1-1+(31,31) remapping) is slightly better than SC1+(14,13) swapping (or SC2+(14,13) swapping), but SC1+(6,31) remapping scheme (or SC2+(6,31) remapping scheme) has the worst performance. Thus, except for SC1/SC2+(6,31) remapping schemes, other schemes have acceptable performances.
In Fig. 6, it can be seen that all schemes except for SC1/SC2+(6,31) remapping schemes provide almost the same DER performances.
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Fig. 5 DER performance with 3 km/h in Scenario 2.
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Fig. 6 DER performance with 3 km/h in Scenario 1.
3.3 Complexity
In Table 1, we show the complexity comparison for joint ML detection, where UE jointly calculates all possible correlation values from the received signal with concatenated first and second S-SCH sequences. And then among these values, UE selects the concatenated S-SCH short sequence indices having the highest value.
Table 1 shows that SC2-1+(31,31) remapping scheme (or SC1-1+(31,31) remapping scheme) has the lowest complexity (i.e., three times compared to SC1/2+(14,13) swapping scheme), followed by SC1/2+(6,31) remapping scheme and SC1/2+(14,13) swapping scheme. And SC2-1+(31,31) remapping scheme is simpler than SC1-1+(31,31) remapping scheme in terms of TX scrambling and RX scrambling. Therefore, when it comes to consider both performance and complexity, SC2-1+(31,31) remapping scheme (or SC1-1+(31,31) remapping scheme) is the best choice.
Table 1. Complexity comparison for joint ML detection (in case of 5ms averaging) in neighbor cell search case.
	   Complexity

Scheme
	Total complexity

[# m-transforms]
	Relative complexity

	SC1+(14,13) Swapping
SC2+(14,13) Swapping
	15
	100.00

	SC1-1+(31,31) Remapping
SC2-1+(31,31) Remapping
	5
	33.33

	SC1+(6,31) Remapping

SC2+(6,31) Remapping
	7
	46.67


4. Conclusion
In this contribution, we have investigated the S-SCH scrambling schemes to reduce complexity. Based on the simulated detection error rate performance and complexity study, we recommend SC2-1+(31,31) remapping scheme (or SC1-1+(31,31) remapping scheme) to be adopted in LTE spec.
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Appendix A.

Table 2. Sequence setting for SCH

	S-SCH short sequence
	Cyclic shifts of a length-31 m-sequence [1]

	Full PSC-specific scrambling sequence
	A length-31 m-sequence with generation polynomial x^5+x^3+x^2+x+1 and its cyclic shifted length-31 m-sequence

	Half PSC-specific scrambling
	A length-31 m-sequence with generation polynomial x^5+x^3+x^2+x+1

	SSC-specific scrambling sequence
	Cyclic shifts of a length-31 m-sequence with generation polynomial x^5+x^2+1

	Occupied subcarriers
	63 including DC

	P-SCH sequences for channel estimation
	Length-63 ZC [1]

	S-SCH sequence mapping scheme
	* (31,31) Remapping: [3]
* (14,13) Swapping and (6,31) Remapping:
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Table 3. Simulation assumptions
	Transmission BW / Carrier frequency
	1.25 MHz / 2 GHz

	Frequency offset
	0 Hz

	Sampling rate
	0.96 M samples/sec 

	FFT size
	64

	Number of hypotheses in the 2nd step
	170 in neighbor cell search (synchronized network)

	Channel Model / Antenna configuration
	TU (6 paths) / 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 using P-SCH

	S-SCH symbol averaging length
	2 symbols
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� (14,13) means that total 14 binary short S-SCH sequences and 13 binary short S-SCH sequences are used in the first subcarrier set and the second subcarrier set, respectively
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		Cell ID group index		Ci		Cj		Ck		Cm

		0		0,		14,		14,		0,

		1		0,		15,		15,		0,

		2		0,		16,		16,		0,

		3		0,		17,		17,		0,

		4		0,		18,		18,		0,

		5		0,		19,		19,		0,

		6		0,		20,		20,		0,

		7		0,		21,		21,		0,

		8		0,		22,		22,		0,

		9		0,		23,		23,		0,

		10		0,		24,		24,		0,

		11		0,		25,		25,		0,

		12		0,		26,		26,		0,

		13		1,		14,		14,		1,

		14		1,		15,		15,		1,

		15		1,		16,		16,		1,

		16		1,		17,		17,		1,

		17		1,		18,		18,		1,

		18		1,		19,		19,		1,

		19		1,		20,		20,		1,

		20		1,		21,		21,		1,

		21		1,		22,		22,		1,

		22		1,		23,		23,		1,

		23		1,		24,		24,		1,

		24		1,		25,		25,		1,

		25		1,		26,		26,		1,

		26		2,		14,		14,		2,

		27		2,		15,		15,		2,

		28		2,		16,		16,		2,

		29		2,		17,		17,		2,

		30		2,		18,		18,		2,

		31		2,		19,		19,		2,

		32		2,		20,		20,		2,

		33		2,		21,		21,		2,

		34		2,		22,		22,		2,

		35		2,		23,		23,		2,

		36		2,		24,		24,		2,

		37		2,		25,		25,		2,

		38		2,		26,		26,		2,

		39		3,		14,		14,		3,

		40		3,		15,		15,		3,

		41		3,		16,		16,		3,

		42		3,		17,		17,		3,

		43		3,		18,		18,		3,

		44		3,		19,		19,		3,

		45		3,		20,		20,		3,

		46		3,		21,		21,		3,

		47		3,		22,		22,		3,

		48		3,		23,		23,		3,

		49		3,		24,		24,		3,

		50		3,		25,		25,		3,

		51		3,		26,		26,		3,

		52		4,		14,		14,		4,

		53		4,		15,		15,		4,

		54		4,		16,		16,		4,

		55		4,		17,		17,		4,

		56		4,		18,		18,		4,

		57		4,		19,		19,		4,

		58		4,		20,		20,		4,

		59		4,		21,		21,		4,

		60		4,		22,		22,		4,

		61		4,		23,		23,		4,

		62		4,		24,		24,		4,

		63		4,		25,		25,		4,

		64		4,		26,		26,		4,

		65		5,		14,		14,		5,

		66		5,		15,		15,		5,

		67		5,		16,		16,		5,

		68		5,		17,		17,		5,

		69		5,		18,		18,		5,

		70		5,		19,		19,		5,

		71		5,		20,		20,		5,

		72		5,		21,		21,		5,

		73		5,		22,		22,		5,

		74		5,		23,		23,		5,

		75		5,		24,		24,		5,

		76		5,		25,		25,		5,

		77		5,		26,		26,		5,

		78		6,		14,		14,		6,

		79		6,		15,		15,		6,

		80		6,		16,		16,		6,

		81		6,		17,		17,		6,

		82		6,		18,		18,		6,

		83		6,		19,		19,		6,

		84		6,		20,		20,		6,

		85		6,		21,		21,		6,

		86		6,		22,		22,		6,

		87		6,		23,		23,		6,

		88		6,		24,		24,		6,

		89		6,		25,		25,		6,

		90		6,		26,		26,		6,

		91		7,		14,		14,		7,

		92		7,		15,		15,		7,

		93		7,		16,		16,		7,

		94		7,		17,		17,		7,

		95		7,		18,		18,		7,

		96		7,		19,		19,		7,

		97		7,		20,		20,		7,

		98		7,		21,		21,		7,

		99		7,		22,		22,		7,

		100		7,		23,		23,		7,

		101		7,		24,		24,		7,

		102		7,		25,		25,		7,

		103		7,		26,		26,		7,

		104		8,		14,		14,		8,

		105		8,		15,		15,		8,

		106		8,		16,		16,		8,

		107		8,		17,		17,		8,

		108		8,		18,		18,		8,

		109		8,		19,		19,		8,

		110		8,		20,		20,		8,

		111		8,		21,		21,		8,

		112		8,		22,		22,		8,

		113		8,		23,		23,		8,

		114		8,		24,		24,		8,

		115		8,		25,		25,		8,

		116		8,		26,		26,		8,

		117		9,		14,		14,		9,

		118		9,		15,		15,		9,

		119		9,		16,		16,		9,

		120		9,		17,		17,		9,

		121		9,		18,		18,		9,

		122		9,		19,		19,		9,

		123		9,		20,		20,		9,

		124		9,		21,		21,		9,

		125		9,		22,		22,		9,

		126		9,		23,		23,		9,

		127		9,		24,		24,		9,

		128		9,		25,		25,		9,

		129		9,		26,		26,		9,

		130		10,		14,		14,		10,

		131		10,		15,		15,		10,

		132		10,		16,		16,		10,

		133		10,		17,		17,		10,

		134		10,		18,		18,		10,

		135		10,		19,		19,		10,

		136		10,		20,		20,		10,

		137		10,		21,		21,		10,

		138		10,		22,		22,		10,

		139		10,		23,		23,		10,

		140		10,		24,		24,		10,

		141		10,		25,		25,		10,

		142		10,		26,		26,		10,

		143		11,		14,		14,		11,

		144		11,		15,		15,		11,

		145		11,		16,		16,		11,

		146		11,		17,		17,		11,

		147		11,		18,		18,		11,

		148		11,		19,		19,		11,

		149		11,		20,		20,		11,

		150		11,		21,		21,		11,

		151		11,		22,		22,		11,

		152		11,		23,		23,		11,

		153		11,		24,		24,		11,

		154		11,		25,		25,		11,

		155		11,		26,		26,		11,

		156		12,		14,		14,		12,

		157		12,		15,		15,		12,

		158		12,		16,		16,		12,

		159		12,		17,		17,		12,

		160		12,		18,		18,		12,

		161		12,		19,		19,		12,

		162		12,		20,		20,		12,

		163		12,		21,		21,		12,

		164		12,		22,		22,		12,

		165		12,		23,		23,		12,

		166		12,		24,		24,		12,

		167		12,		25,		25,		12,

		168		12,		26,		26,		12,

		169		13,		14,		14,		13,





(14,13) swapping

		Cell ID group index		Ci		Cj		Ck		Cm

		0		0,		14,		14,		0,

		1		0,		15,		15,		0,

		2		0,		16,		16,		0,

		3		0,		17,		17,		0,

		4		0,		18,		18,		0,

		5		0,		19,		19,		0,

		6		0,		20,		20,		0,

		7		0,		21,		21,		0,

		8		0,		22,		22,		0,

		9		0,		23,		23,		0,

		10		0,		24,		24,		0,

		11		0,		25,		25,		0,

		12		0,		26,		26,		0,

		13		1,		14,		14,		1,

		14		1,		15,		15,		1,

		15		1,		16,		16,		1,

		16		1,		17,		17,		1,

		17		1,		18,		18,		1,

		18		1,		19,		19,		1,

		19		1,		20,		20,		1,

		20		1,		21,		21,		1,

		21		1,		22,		22,		1,

		22		1,		23,		23,		1,

		23		1,		24,		24,		1,

		24		1,		25,		25,		1,

		25		1,		26,		26,		1,

		26		2,		14,		14,		2,

		27		2,		15,		15,		2,

		28		2,		16,		16,		2,

		29		2,		17,		17,		2,

		30		2,		18,		18,		2,

		31		2,		19,		19,		2,

		32		2,		20,		20,		2,

		33		2,		21,		21,		2,

		34		2,		22,		22,		2,

		35		2,		23,		23,		2,

		36		2,		24,		24,		2,

		37		2,		25,		25,		2,

		38		2,		26,		26,		2,

		39		3,		14,		14,		3,

		40		3,		15,		15,		3,

		41		3,		16,		16,		3,

		42		3,		17,		17,		3,

		43		3,		18,		18,		3,

		44		3,		19,		19,		3,

		45		3,		20,		20,		3,

		46		3,		21,		21,		3,

		47		3,		22,		22,		3,

		48		3,		23,		23,		3,

		49		3,		24,		24,		3,

		50		3,		25,		25,		3,

		51		3,		26,		26,		3,

		52		4,		14,		14,		4,

		53		4,		15,		15,		4,

		54		4,		16,		16,		4,

		55		4,		17,		17,		4,

		56		4,		18,		18,		4,

		57		4,		19,		19,		4,

		58		4,		20,		20,		4,

		59		4,		21,		21,		4,

		60		4,		22,		22,		4,

		61		4,		23,		23,		4,

		62		4,		24,		24,		4,

		63		4,		25,		25,		4,

		64		4,		26,		26,		4,

		65		5,		14,		14,		5,

		66		5,		15,		15,		5,

		67		5,		16,		16,		5,

		68		5,		17,		17,		5,

		69		5,		18,		18,		5,

		70		5,		19,		19,		5,

		71		5,		20,		20,		5,

		72		5,		21,		21,		5,

		73		5,		22,		22,		5,

		74		5,		23,		23,		5,

		75		5,		24,		24,		5,

		76		5,		25,		25,		5,

		77		5,		26,		26,		5,

		78		6,		14,		14,		6,

		79		6,		15,		15,		6,

		80		6,		16,		16,		6,

		81		6,		17,		17,		6,

		82		6,		18,		18,		6,

		83		6,		19,		19,		6,

		84		6,		20,		20,		6,

		85		6,		21,		21,		6,

		86		6,		22,		22,		6,

		87		6,		23,		23,		6,

		88		6,		24,		24,		6,

		89		6,		25,		25,		6,

		90		6,		26,		26,		6,

		91		7,		14,		14,		7,

		92		7,		15,		15,		7,

		93		7,		16,		16,		7,

		94		7,		17,		17,		7,

		95		7,		18,		18,		7,

		96		7,		19,		19,		7,

		97		7,		20,		20,		7,

		98		7,		21,		21,		7,

		99		7,		22,		22,		7,

		100		7,		23,		23,		7,

		101		7,		24,		24,		7,

		102		7,		25,		25,		7,

		103		7,		26,		26,		7,

		104		8,		14,		14,		8,

		105		8,		15,		15,		8,

		106		8,		16,		16,		8,

		107		8,		17,		17,		8,

		108		8,		18,		18,		8,

		109		8,		19,		19,		8,

		110		8,		20,		20,		8,

		111		8,		21,		21,		8,

		112		8,		22,		22,		8,

		113		8,		23,		23,		8,

		114		8,		24,		24,		8,

		115		8,		25,		25,		8,

		116		8,		26,		26,		8,

		117		9,		14,		14,		9,

		118		9,		15,		15,		9,

		119		9,		16,		16,		9,

		120		9,		17,		17,		9,

		121		9,		18,		18,		9,

		122		9,		19,		19,		9,

		123		9,		20,		20,		9,

		124		9,		21,		21,		9,

		125		9,		22,		22,		9,

		126		9,		23,		23,		9,

		127		9,		24,		24,		9,

		128		9,		25,		25,		9,

		129		9,		26,		26,		9,

		130		10,		14,		14,		10,

		131		10,		15,		15,		10,

		132		10,		16,		16,		10,

		133		10,		17,		17,		10,

		134		10,		18,		18,		10,

		135		10,		19,		19,		10,

		136		10,		20,		20,		10,

		137		10,		21,		21,		10,

		138		10,		22,		22,		10,

		139		10,		23,		23,		10,

		140		10,		24,		24,		10,

		141		10,		25,		25,		10,

		142		10,		26,		26,		10,

		143		11,		14,		14,		11,

		144		11,		15,		15,		11,

		145		11,		16,		16,		11,

		146		11,		17,		17,		11,

		147		11,		18,		18,		11,

		148		11,		19,		19,		11,

		149		11,		20,		20,		11,

		150		11,		21,		21,		11,

		151		11,		22,		22,		11,

		152		11,		23,		23,		11,

		153		11,		24,		24,		11,

		154		11,		25,		25,		11,

		155		11,		26,		26,		11,

		156		12,		14,		14,		12,

		157		12,		15,		15,		12,

		158		12,		16,		16,		12,

		159		12,		17,		17,		12,

		160		12,		18,		18,		12,

		161		12,		19,		19,		12,

		162		12,		20,		20,		12,

		163		12,		21,		21,		12,

		164		12,		22,		22,		12,

		165		12,		23,		23,		12,

		166		12,		24,		24,		12,

		167		12,		25,		25,		12,

		168		12,		26,		26,		12,

		169		13,		14,		14,		13





(6,31) remapping

		Cell ID group index		Ci		Cj		Ck		Cm

		0		3		10		0		7

		1		4		28		0		14

		2		4		9		3		20

		3		5		0		1		14

		4		3		8		2		7

		5		5		6		2		3

		6		3		12		5		22

		7		4		0		1		14

		8		3		7		2		9

		9		2		28		0		27

		10		5		7		2		13

		11		0		26		3		23

		12		0		30		4		21

		13		0		2		5		15

		14		2		24		4		17

		15		0		4		1		12

		16		1		26		3		24

		17		4		16		1		21

		18		1		9		3		21

		19		5		2		4		0

		20		2		23		5		9

		21		5		27		4		24

		22		3		20		1		4

		23		4		18		5		8

		24		4		27		2		17

		25		4		6		3		12

		26		0		18		3		2

		27		2		12		1		22

		28		3		26		4		12

		29		5		8		2		29

		30		1		21		0		3

		31		2		25		1		28

		32		4		20		1		12

		33		1		16		3		4

		34		0		22		5		9

		35		3		18		1		27

		36		2		24		4		10

		37		3		18		2		4

		38		0		9		4		20

		39		2		13		4		25

		40		4		2		5		7

		41		1		10		5		14

		42		4		26		5		13

		43		0		12		1		24

		44		0		27		5		6

		45		5		15		1		7

		46		4		29		2		6

		47		5		3		4		25

		48		5		2		0		8

		49		1		14		3		10

		50		3		17		4		28

		51		4		5		0		12

		52		5		15		3		11

		53		4		5		2		0

		54		5		0		2		25

		55		2		12		0		19

		56		2		27		0		24

		57		4		26		1		30

		58		0		3		1		5

		59		3		28		4		14

		60		1		5		2		19

		61		0		29		4		2

		62		0		12		3		16

		63		4		6		3		27

		64		1		12		3		28

		65		1		8		5		16

		66		5		1		4		9

		67		4		29		3		10

		68		0		5		3		4

		69		5		14		3		19

		70		3		17		0		7

		71		4		22		1		17

		72		0		9		1		3

		73		0		14		3		30

		74		2		0		3		18

		75		0		3		1		23

		76		3		18		2		6

		77		0		14		3		1

		78		3		26		5		15

		79		4		11		5		9

		80		2		18		4		21

		81		4		24		2		17

		82		1		26		0		5

		83		3		15		0		26

		84		3		9		0		21

		85		0		26		1		14

		86		0		10		4		2

		87		2		11		1		14

		88		0		6		3		25

		89		4		16		2		22

		90		3		29		2		5

		91		1		21		4		27

		92		4		25		3		14

		93		0		26		4		27

		94		5		29		0		15

		95		5		12		2		4

		96		4		12		2		29

		97		0		9		2		8

		98		1		14		2		20

		99		1		7		0		9

		100		3		7		1		25

		101		0		16		2		18

		102		1		23		5		4

		103		0		24		3		21

		104		0		18		1		23

		105		5		7		1		27

		106		4		28		3		19

		107		5		16		1		20

		108		2		3		5		10

		109		4		5		0		19

		110		3		20		1		8

		111		1		15		3		19

		112		5		11		1		6

		113		3		13		0		4

		114		2		19		1		26

		115		0		26		4		21

		116		3		10		5		27

		117		0		26		5		8

		118		3		11		2		26

		119		4		12		0		13

		120		5		17		3		24

		121		4		1		0		25

		122		4		20		0		8

		123		0		9		5		28

		124		1		30		0		27

		125		1		20		0		14

		126		3		7		2		16

		127		4		29		1		25

		128		5		26		3		22

		129		3		28		0		16

		130		2		29		1		25

		131		1		21		5		7

		132		4		11		0		12

		133		4		29		5		20

		134		2		28		3		24

		135		1		29		3		16

		136		5		12		0		13

		137		1		0		3		17

		138		1		5		2		10

		139		4		12		3		11

		140		1		12		0		4

		141		4		6		2		1

		142		4		26		5		23

		143		0		27		1		4

		144		4		11		0		14

		145		4		15		5		25

		146		2		26		3		21

		147		4		7		5		9

		148		0		2		4		6

		149		3		10		1		4

		150		1		14		2		13

		151		5		16		1		7

		152		3		2		1		28

		153		2		10		3		11

		154		5		2		0		1

		155		0		14		4		29

		156		1		18		3		11

		157		0		28		3		16

		158		4		8		5		0

		159		1		7		2		26

		160		4		29		3		16

		161		4		21		3		12

		162		0		13		5		7

		163		5		11		2		30

		164		5		7		0		22

		165		3		2		1		5

		166		4		9		2		19

		167		0		11		3		8

		168		3		5		4		8

		169		4		8		1		30
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