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1. Introduction
Cell search was discussed in the Thursday afternoon session during RAN1#46bis. Four different approaches were identified as possible candidates for a search flow. At the end of the session, the RAN1 chairman asked for a drafting session in order to consolidate the proposals to a fewer alternatives. Due to the proponents of only two of the four schemes being present in the drafting session, the drafting session was refocused to develop approach 1 further by including more details.
2. Approach 1 cell search scheme

The Approach 1 cell search scheme flow is as follows:

1. 5 ms timing is identified using the P-SCH

2. Radio timing and group ID is found from the S-SCH

3. Full cell ID is found from the downlink reference symbols

4. Decoding of BCH

Additional details of the scheme are:
· The P-SCH and S-SCH time multiplexed.

· Both P-SCH and S-SCH are transmitted 2 times per radio frame for FDD and the LCR aligned TDD frame structure  and one or two times per radio frame for the generic TDD frame structure
· The first sub-frame-pair (“TTI”) within a frame contains one P-SCH and S-SCH pair

· For FDD and possibly generic TDD the sixth sub-frame pair (“TTI”) within a frame always contains a P-SCH and S-SCH pair

· Alternatives for placement within the sub-frame-pair (FFS)
· P-SCH is placed in the last OFDM symbol of the first sub-frame and S-SCH in the last OFDM symbol of the second sub-frame (Figure 1)

· There is no need to detect the CP-length blindly

· There might be issues with coherent detection of the S-SCH due to the larger separation in time

· P-SCH is placed in the last OFDM symbol and S-SCH in the second last OFDM symbol of the first sub-frame  (Figure 2)

· Blind detection of CP-length needed

· Coherent detection of S-SCH is possible

· More flexibility for TDD as the last OFDM symbol in the second sub-frame can be used for guard time
· For the LCR-aligned TDD frame structure the P-SCH is placed in the DwPTS and the S-SCH is placed in the last OFDM symbol of timeslot TS0.
· There is no need to detect the CP-length blindly
· Coherent detection of S-SCH is possible

· Grouping of cell IDs

· The group ID identifies subset of N reference signal sequences
· The group ID can be derived using only one S-SCH instance
· Detection of the reference signal sequence (full Cell ID) is limited to the subset defined by the group ID

· Sequences used for P-SCH and S-SCH in one cell:

· All instances of P-SCH use identical sequences

· Two S-SCH sequences are alternated in the two instances within the radio frame 

· P-SCH and S-SCH durations equals one OFDM symbol time 
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Figure 1: P-SCH is placed in the last OFDM symbol of the first sub-frame and S-SCH in the last OFDM symbol of the second sub-frame
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Figure 2: P-SCH is placed in the last and S-SCH in the second last OFDM symbol of the first sub-frame
Note: Depending on choice of TX-diversity scheme for BCH, the number antennas for BCH might have to be conveyed. This is equally applicable to all schemes.
