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1. Introduction

In the RAN1#48bis meeting, it was agreed that the frequency hopping (FH) mode of DL-RS is not indicated by the S-SCH. It means that the DL-RS FH mode is always ON or OFF [1]. What the DL-RS FH mode is ON means that 170 cell group IDs provided by the S-SCH is shared by both hopping mode and constant shift mode. This document shows the effect of the DL-RS sub-carrier mapping mode reduction from the viewpoints of cell search.
Since the number of cell group IDs affects the performance of cell search, the minimum number of cell group IDs should be included in LTE. If a smaller number (e.g., 85) of cell group IDs than 170 are sufficient, then the smaller number of cell group IDs should be supported. This is straightforward if DL-RS FH mode is always OFF; if always ON, then one of hopping mode or constant shift mode could be removed.

2. Effect on cell search
When the DL-RS FH mode is always ON, the actual supported number of cell group IDs by each mode is reduced from 170. If the 170 cell group IDs was split between hopping mode and constant shift mode, half of the 170 cell group IDs is supported by each mode. It implies the number of cell group IDs could be less than 170. Therefore, if only one DL-RS sub-carrier mapping mode was supported, the number of cell group IDs can be reduced to 85. The reduction of cell group IDs provides following merits.
· Receiver complexity reduction in the S-SCH index detection stage

· S-SCH design option increases
· Two layered S-SCH structure could be applicable because the complexity of two layered S-SCH design is reduced due to the  reduction of indices provided by the S-SCH 

The circle markers in Figure 1 show the SCH index detection performances using two layered S-SCH structure in case of 85 cell group IDs. The triangle markers in Figure 1 show the SCH index detection performances using two interleaved S-SCH structure in case of 170 cell group IDs. It is assumed that the frame boundary and additional one bit information are provided by S-SCH. 
In case of two layered S-SCH structure, 64 indices are provided by Walsh code. Only 8 indices provided by a scrambling code. Therefore, the total number of indices provided by the S-SCH is 64x8=512 (>85x2x2=340). In case of two interleaved S-SCH structure, each Walsh code provide 27 indices. Therefore, the total number of indices provided by the S-SCH is 27x27=729 (>170x2x2=680). It is confirmed that the performance of two-layered S-SCH is approximately one dB better.
[image: image1.emf]TU3,  +/-5ppm Freq offset

1.00E-02

1.00E-01

1.00E+00

-12 -9 -6 -3 0

SINR [dB]

P/S-SCH index DER

Two layered S-SCH structure (64x8)

Two interleaved S-SCH structure (27x27)


Figure 1 : SCH index detection performance comparison
There are no demerits from the viewpoint of cell search.
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