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1 Introduction
This document provides basic analysis and requirements to be used as basis for selection of design of PSC and SSC sequences. 

2 Discussion
2.1 Current Status

· There are 510 cell ID divided into 170 group

· Each group has 3 cell ID ( 3 PSC ( 3 OS ( 1 hoping sequence of length 10 for cell specific RS. As a natural and sensible choice, if a Node B has 3 cells, then these cells should belong to the same group.
· PSC is used to find slot timing and a cell ID within a group ID
· SSC is used to find
· Group ID
· Frame timing 
· Number of Tx antennas [TBD]

· Hopping On/Off [TBD]

· There may be no Neighbour list for neighbour search => NOTE1: Keeping the complexity to minimum and reliable performance of the neighbour cell search become even more and more important
· Max number of hypotheses on SSC is 170(group)x2(frame timing)x3(#ant)x2(on/off)=2040 => NOTE2: SSC detection can be a very demanding processing, especially when there is no neighbour list.
· PSC/SSC design is optimised for 1Tx antenna
· Coherent detection should be used to have good SSC detection
2.2 Analysis & Requirement
Table below provide some very rough summary for neighbour search performed by an UE in connected mode.

	 
	Asynchronous network
	Synchronous network

	
	Wake up frequency
	Processing per wake up
	Wake up frequency
	Processing per wake up

	Timing search (PSC)
	High
	Generate profile of

~ 5 sub-frames (period of PSC)
	May be low
	Generate profile of

(may be as short as) ~ OFDM symbol

	ID search (SSC)
	High
	In worse case, perform as many SSC detections as the number of good peaks found
	High
	One SSC detection could be enough


NOTE3: Neighbour cell search in asynchronous network is the most demanding processing 
Requirements for PSC and SSC design:

· PSC (from high to low priority)

· Single peak i.e. PSC has no repetition in time domain: If PSC has repetition in time domain, there would be multiple peaks per cell in timing search profile. Since strong peaks from a cell may hide weaker peaks from other cells (especially in asynch network), UE would need to perform SSC detection for all the peaks to ensure it does not miss the hidden cells which results in higher complexity (see NOTE2). Note that hidden cell may not necessarily a weaker cell even though its PSC can appear to be temporarily weaker. 
· Low cross correlation between any two PSCs. Low cross correlation between any PSC and any SSC. This is to make sure that when correlating replica of a PSC with the received signal to generate timing search profile, there would be only as many peaks correspond to as many cells from which the PSC is transmitted. It means that the low cross correlation property helps reduce the number of false SSC detections and error in general.
· Equal amplitude in frequency domain: To get optimal channel estimation for SSC (and may be P-BCH) coherent detection

· Low complexity for timing search profile generation 
· Reasonable PAPR: more important in 1.25MHz system than in wider bandwidth system
· SSC (from high to low priority)

· Low cross correlation between SSCs: To reduce error

· SSC detection performance is robust against time and frequency error which naturally exist.
· Equal amplitude in frequency domain: To get optimal channel estimation for P-BCH coherent detection
· Reasonable PAPR: more important in 1.25MHz system than in wider bandwidth system
3 Conclusion
We propose to use above Requirements for PSC and SSC design as basis for selection of PSC and SSC design. 
From NOTE1/2/3 above, it is also important to keep the number of hypotheses on SSC to minimum possible.

· By removing FH on/off signalling i.e. FH should be either ON or OFF in standard

· By removing (if possible) or reducing signalling for number of Tx antennas 
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