3GPP TSG RAN WG1 Meeting #47bis                                       R1-070021
Sorrento, Italy
15-19 January, 2007

________________________________________________________________________________

Agenda item: 6.5.2 SCH and Cell Search

Source: ETRI

Title: Location of SCH and P-BCH
Document for: Discussion
________________________________________________________________________________

1. Introduction
At the RAN1#47 Riga meeting, the location of SCH and BCH has been treated [1], without any decisions made on this issue. This contribution discusses the channel resource allocations of P-SCH, S-SCH, and P-BCH, the transmit diversity schemes for S-SCH/P-BCH, and the scrambling of P-BCH.
2. Location of SCH and P-BCH
For transmission of P-BCH transmission, we introduce the following allocation method:

· Transmit P-SCH and S-SCH in the same subframe in subframe pairs #0 and #5, respectively, in the frame as shown in Fig. 1 in accordance with the working assumptions [2].

· Place P-BCH in the fourth last OFDM symbol in the first subframe of the subframe pair where S-SCH exists and also possibly in the third last OFDM symbol together with reference signal (RS) to increase the payload size of P-BCH [3], [4].

· The above allocation allows using S-SCH symbols as phase reference for P-BCH demodulation, which is expected to improve the reception quality of P-BCH due to improved channel estimation [3], [4].
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Fig. 1 Frame structure of SCHs and P-BCH.

3. Transmit diversity and Scrambling of P-BCH
By placing P-BCH and S-SCH as described in Sec. 2 and employing the same transmit diversity scheme for S-SCH and P-BCH, we can further improve the reception quality and reduce the UE complexity by avoiding the blind detection of the number of transmit antennas [3]-[5]. If the precoding vector switching (PVS) is used for P-BCH and S-SCH, the same precoding weights are applied to the P-BCH and S-SCH symbols in the same subframe, and then, the precoding weights can be changed from subframe to subframe or from frame to frame, as illustrated in Fig. 2.
Our simulation results shown in Appendix [4] show that the PVS scheme using S-SCH as phase reference for Node B-specific (NS) P-BCH demodulation outperforms the other schemes including the PVS for sector-specific (SS) P-BCH. 
Regarding the scrambling of P-BCH, since whether P-BCH is SS or NS has not yet been decided, the NS scrambling of P-BCH should be considered as one of possible options.
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Fig. 2 Concept of PVS applied to P-BCH and S-SCH.
4. Conclusion

From the above discussions, we recommend:
· Place P-BCH in the fourth last OFDM symbol in the first subframs of subframe pairs #0 and #5.
· S-SCH symbols should be used as phase reference for P-BCH demodulation to improve the channel estimation and hence, the reception quality.
· The same transmit diversity scheme should be employed for both S-SCH and P-BCH to further improve the reception quality and to reduce the UE complexity by avoiding the blind detection of the number of transmit antennas.
· Use NodeB-specific scrambling for P-BCH.
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                (a) Low correlation case                            (b) High correlation case

Fig. 3 Link level performance in case of 3 Km/h.
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Channel Estimation, QPSK, Code rate=1/3 with repetition factor of 2
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                (a) Low correlation case                           (b) High correlation case

Fig. 4 Link level performance in case of 120 Km/h.


[image: image7.wmf]LC case, Vel=350 Km/h, BCH TTI=20 ms, DFT-based Interpolation 
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(a) Low correlation case                            (b) High correlation case

Fig. 5 Link level performance in case of 350 Km/h.[image: image9.png]
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