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1. Introduction

To progress work on cell search, an e-mail reflector discussion was started and a summary of the discussion is outlined below.

1. The main issue which remains to be resolved in cell search are:

 Scrambling code design for the 1st and 2nd  SCH short code
2. Discussion

a. It was pointed out by Nortel that one should add approaches mapping of the two S-SCH short codes for 10 ms radio frame boundary detection.  There are several methods for frame boundary detection namely a) different BPSK modulation can be added on top of two S-SCH OFDM symbols in a 10ms radio frame. 

[S1 S2]= [SSC, -SSC] or [-SSC, SSC].  S1 and S2 is sign invert but still include the same sub-sequence pair [si , sj]. With this approach, it is possible to detect S-SCH information and frame boundary by using only one S-SCH sub-frame and also to average multiple S-SCH symbols per 5ms. This was proposed by Qualcomm and b) frame boundary detection by swapping subcarrier mapping between sub-frame 0 and sub-frame 5. That means that S1 is [si , sj] and S2 is [sj , si ]. With this approach, it is possible to detect S-SCH information and frame boundary by using only one S-SCH sub-frame and also to average multiple S-SCH symbols per 5ms as well.  This was proposed by Ericsson’s, c) map different concatenated short codes to SSCH in subframe #0 and subframe #5 as proposed by Nortel in R1-073308, d) radio frame timing is indicated by the SSC sequence itself and the SSC mapping is not altered between the two S-SCH symbols within 1 frame and others
b. TI pointed that based on (a) and 170 cell ID’s there are 340 possible hypothesis out of 961 (31x31) available.  If a simple mapping is chosen, one can use 18 codes for portion 1 and 19 codes for portion 2 (total = 342). Another alternative is 11 codes for portion 1 and 31 codes for portion 2 (total=341).  With the 2nd alternative 11 scrambling codes need to be defined for SCH1.
In view of the above it may be noted that the choice of the exact S-SCH scrambling sequence is based on the mapping scheme. 

It is recommended that we decide the following in the RAN1#50 meeting:

a. Choose one of the approaches (out of many) for radio frame timing detection.

b. Choose the number of codes for SCH1 and SCH2 so that the number of hypothesis is 340.
c. Choose the scrambling sequence based on (b).




























































































































































































































































