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1 Introduction
The document compares existing PSC/SSC designs against the basic requirements listed in [1]. Note that many proposals do not have complete package of PSC and SSC, therefore, comparison of cross-correlation between PSC and SSC are not feasible for those proposals. The only results of cross-correlation between PSC and SSC can be found in our proposal in [2]. 
2 Comparison of PSC proposals
Only non-repetition time domain PSC designs are compared. 
The set of PSCs designed using time domain Golay sequences in [3] is compared to the set of our PSCs designed using ZC sequences in frequency domain in [2].
Golay based PSC or ZC based PSC?

	ZC based [2]
	Golay based [3] 

	Low cross-correlation between PSCs
	High cross-correlation between PSCs.  

	Constant amplitude in frequency domain
	Non-constant amplitude in frequency domain

	QPSK-pattern replica of length 128
	QPSK-pattern replica of length 64


Correlation of ZC based PSCs in [2]:
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Figure-1A: Searching profile for transmitted PSC1, ZC-based 
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Figure-1B: Searching profile for transmitted PSC2, ZC-based 
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Figure-1C: Searching profile for transmitted PSC3, ZC-based 

Correlation of Golay based PSCs in [3]:
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Figure-2A: Searching profile for transmitted PSC1, Golay-based 
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Figure-2B: Searching profile for transmitted PSC2, Golay-based 
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Figure-2C: Searching profile for transmitted PSC3, Golay-based 
3 Comparison of SSC proposals
Modulated SSC or non-modulated SSC?

	Hypotheses
	Non-modulated SSC
	Modulated SSC

	170
	170 sequences
	170 sequences

	340
	340 sequences
	170 sequences modulated by +/-1

	680
	680 sequences
	170 sequences modulated by +/-1, +/-j


· The SSCs in [4] were used in simulation where SSC sequences are generated from the rotated Zadoff-Chu (ZC) sequences: 
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[image: image9.wmf]M

, and 
[image: image10.wmf]k

, 
[image: image11.wmf]m

, 
[image: image12.wmf]d

N

 represent frequency index, delay index, the number of delay index, respectively.  The sequence 
[image: image13.wmf]()

M

Ck

 of length 
[image: image14.wmf]N

 is defined as:

                        
[image: image15.wmf]1

,...,

1

,

0

odd

 

being

 

for 

    

,

 

)

1

(

exp

even

 

being

 

for 

   

,

 

exp

)

(

2

-

=

ï

ï

î

ï

ï

í

ì

÷

ø

ö

ç

è

æ

+

-

÷

÷

ø

ö

ç

ç

è

æ

-

=

N

k

N

N

k

Mk

j

N

N

Mk

j

k

C

M

p

p

.                      (2)
· 
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· For non-modulated SSC: 
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 is used to generate 340 sequences.   

· For modulated SSC: the first 170 sequences out of 340 sequences above are taken;    each is modulated by +1 and -1 to create 340 sequences.
· Simulation conditions are in Annex.
· Detection of non-modulated SSC by exhaustive search over the set of 340 SSC,        based on max power of correlations. 

· Detection of modulated SSC by exhaustive search over the set of 170 SSC, based on max power of correlations first, and then based on the sign of the correlation. 
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Figure-3: Simulation results for modulated SSC and non-modulated SSC 

Similar results are expected using SSCs in [2].
Interleaved SSC or non-interleaved SSC?

Interleaved SSCs were proposed in [5] and [6]. In this method, given a small set of 
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This way of construction clearly leads to cross-correlation having side-lobe's amplitude of 1/2 autocorrelation amplitude.

Figure 4 shows the correlation property of the interleaved SSCs of length 64 proposed in [5] and [6]. Simulation results comparing it with non-interleaved SSC of length 71 in [2] are in Figure 5.
· Simulation conditions are in Annex.
· Detection is exhaustive search over the set of 340 SSCs and based on max power of  correlations. 
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Figure-4: Correlation of interleaved SSCs   
[image: image28.png]Coherent detection of 71-length SSC, mobile speed 3kmh
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Figure-5: Simulation results for interleaved SSC and non-interleaved SSC 
Rotated-ZC or Shifted-ZC for SSC?

There are two versions of ZC-based SSCs:

1) Our proposal as specified in [2] is called Shifted-ZC, 
2) The version in equation (1) by other companies is called Rotated-ZC. Note that rotation equation (1) is almost the same as the rotation method in [7] and [8].   
Correlation property of Shifted-ZC and Rotated-ZC is shown in Figure-6 and Figure-7 respectively. Performance comparison between them is shown in Figure-8.
· Simulation conditions are in Annex.
· Detection is exhaustive search over the set of 340 SSCs and based on max power of  correlations. 
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Figure-6: Correlation of Shifted-ZC based SSCs  
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Figure-7: Correlation of Rotated-ZC based SSCs    
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Figure-8: Simulation results for Shifted-ZC SSC and Rotated-ZC SSC of length 71.
4 Annex
Simulation Assumption

	Single cell
	

	Carrier frequency
	2GHz

	System bandwidth
	1.25MHz (72 active sub-carriers)

	Number of SCH per radio frame
	2

	Fading channel model
	TU-6

	Mobile speed 
	3km/h

	Timing 
	Assumed known

	P-SCH signal
	ZC sequence of length 71

	S-SCH signal detection method
	Coherent  with channel estimate using P-SCH 

	All transmitted OFDM symbol has same power regardless of data symbol or SCH symbol.

	When there is frequency offset, no frequency offset estimation and correction are used. 
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