3GPP TSG RAN WG` Meeting #46bis                                                                R1-062753

Seoul, Korea, October 9 – 13, 2006
Agenda Item:
6.4.4
Source: 
Nortel
Title: 
Non-initial access procedure 
Document for:
Discussion 
1 Introduction
In Tallinn meeting, the hierarchical SCH structure (P-SCH and S-SCH) supporting a hierarchical initial cell search has been adopted.

Until now most discussions have been focused on the initial cell search. However the non-initial cell search is also an important aspect, especially for mobile wireless network.  It was suggested in Tallinn meeting that whether the similar hierarchical cell search procedure (or part of it) based on the hierarchical SCH structure can be applied to non-initial cell search should be studied. On the other hand the impact of non-initial cell search to L1/L2 signaling should also be investigated.
In this proposal we discuss the cell search procedure in the connected mode and idle mode. 
2 Discussion

The hierarchical SCH structure consists of P-SCH and S-SCH.  The common OFDM waveform/waveforms are transmitted in P-SCH while the cell specific OFDM waveform is transmitted in S-SCH. During the initial acquisition, UE performs timing synchronization, frequency synchronization and the cell search according to the following hierarchical approach:
· Timing/frequency synchronization based on P-SCH
· Cell identification based on S-SCH
· UE can then start the decoding of BCH and set up the link between eNodeB and UE.
The on-going cell search and synchronization tracking are also necessary.  It allows:

· Neighbor cell search to support HO
· Maintain timing and frequency synchronization caused by the frequency draft of the local oscillator and the moving of UE

The non-initial cell search procedure could be different from that in the initial acquisition period. In [1] Nortel proposed to define 1.25 MHz SCH and introduce the extended SCH (P-SCH and S-SCH). Figure 1 illustrates the arrangement of the basic SCH and the extended SCH. With the extended SCH the cell search performance and synchronization performance in the connected mode and idle mode can be improved.  In addition the cell search procedure can be further simplified with the help of some information obtained from BCH, for example, the neighboring cell IDs, the relative framing offset (for asynchronous network) and the range of the timing shift (for synchronous network), due to the narrowed down search ranges in both timing search window and the cell ID set
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Figure 1 SCH structure
Both the hierarchical and the non-Hierarchical cell search approaches can be applied for non-initial cell search. With the non-Hierarchical approach the timing search and cell search can be done simultaneously based on S-SCH and the neighboring cell information. With the hierarchical approach the fine timing is determined at first based on P-SCH and then the neighboring cell search can be done based on S-SCH.  The non-initial timing search window can be reduced for a synchronous network and for an asynchronous network if the framing information can be obtained from BCH channel of the serving NodeB. The cell search processing can also be simplified with a reduced candidate cells if the neighbor cell IDs is known.
Figure 2 shows the cell search procedure.
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(a) Non-hierarchical approach
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Figure 2 Non-initial cell search procedure
3 Conclusion
Similar hierarchical cell search procedure can be applied to the cell search in the connected mode and idle mode. P-SCH can be used to simplify the cell search. The non-initial cell search can be done with or without the information of the neighboring cells, for example, cell ID and coarse relative timing offset. The complexity of the non-initial cell search can be further reduced if some of the neighbor cell information is available. It is recommend to apply the hierarchical procedure for non-initial cell search.
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