
3GPP TSG RAN WG1 Meeting #46bis





　　 R1-062844
Seoul, Korea, 8 -13 October, 2006

Source:

Fujitsu

Title:

SCH structure and 3-step cell search procedure
Agenda item:
6.4.4
Document for:
Discussion
1. Introduction

This contribution shows our views on the SCH structure and the cell search.

2. Cell search procedure

Figure 1 shows our preferable cell search procedure using reference signals. In the 1st step the UE synchronizes symbol timing and sub-frame timing using P-SCH. In the 2nd step cell ID group, radio frame timing and other control information are detected using S-SCH. In the 3rd step the UE identifies the cell ID by correlating the received reference signals with each of possible cell ID candidates which is narrowed down in the 2nd step.
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Figure 1  Cell search procedure.
We think that the reference symbols should be efficiently used in the cell search for the following reasons.

· Necessity of grouping cell IDs

According to the email discussion, there is no objection to 512 cell IDs. The number of S-SCH sequences seems to be sufficient. However considering that the information which should be detected during the cell search is not only cell IDs but also other control information as proposed by [1], the grouping of cell IDs is necessary.

· The reference signals may appear every sub-frame while the SCH appear several times per 10ms radio frame. The initial cell search performance (e.g. the necessary time until the initial cell search completion) could be improved by exploiting the frequent appearance of the reference signals.

3. Views on SCH structure

3.1. Multiplexing method of P-SCH and S-SCH

There are two possible candidates i.e. TDM and FDM in the email discussion. We proposed FDM method from the following viewpoints in the email discussion. However most of companies propose TDM method. So we do not object to TDM any longer in order to accelerate the discussion.

· Unknown CP length in the initial cell search

If all or some parts of an SCH are mapped to OFDM symbol(s) other than the last one, the UE has to detect the CP length of SCH symbol. Although similar problem occurs in the cell ID detection using the reference signals, we proposed the solution to that problem in [2].
· Inter-RAT measurement

FDM is easier to fulfill the Inter-RAT measurement requirement than TDM. FDM requires the minimal number of SCH symbols within radio frame. While TDM requires additional SCH symbols for S-SCH.
· Complexity of P-SCH correlator

TDM requires larger size of buffer which store correlation values than FDM. If we do not have to average multiple SCH symbols from the viewpoint of timing detection performance, this will not be a problem though.
 In the case of TDM we propose the SCH symbol mapping in the time domain as shown in Figure 2. This figure shows just example in case that the number of SCH symbols within a radio frame is 2. P-SCH symbol is mapped to the last OFDM symbol within a sub-frame and S-SCH symbol is mapped to the first OFDM symbol within next sub-frame (or vice versa). The first OFDM symbol within the long-CP sub-frame where S-SCH symbol is mapped has a cyclic prefix and a cyclic postfix. The length of the cyclic prefix is same as that of short-CP. The proposed mapping allows for both P-SCH detection and S-SCH detection to be achieved regardless of the CP length. The close mapping between P-SCH and S-SCH symbols also allows to use P-SCH as the reference signals in the S-SCH detection.
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Figure 2  SCH symbol mapping for TDM.
3.2. P-SCH

We prefer Frank sequence-based P-SCH sequence [3], because it can achieve lower complexity than CAZAC or GCL sequence-based P-SCH sequences.

It is FFS whether multiple P-SCH sequences are used or not. Although multiple P-SCH sequences can achieve better performance in the S-SCH detection than single P-SCH sequence when the P-SCH is used as reference signal in the synchronous network, the complexity level in the timing detection becomes higher. So the number of P-SCH sequences should be minimized, even if multiple P-SCH sequences are applied.
3.3. S-SCH

We propose Walsh sequence from the viewpoints of the complexity in the S-SCH detection. The complexity of correlation detection can be reduced by fast Hadamard transform. It also should be noted that the correlation operation does not require complex multiplications.
An S-SCH sequence consists of two Walsh sequences interleaved in the frequency domain in order to increase the number of S-SCH sequences as proposed by [3].

4. Conclusion

In this contribution, our views on SCH and cell search were shown. The summary is as below.

Cell search procedure : 3-step cell search procedure using reference signals

Multiplexing method of P-SCH and S-SCH : Although FDM is fine with us, we can accept TDM.
Sequence for P-SCH : Frank sequence-based P-SCH sequence

Sequence for S-SCH : Interleaved mapping of 2 Walsh sequences in the frequency domain
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