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1. Introduction
In this document, we propose a small correction to the orthogonal sequence generation of the DL reference signal so that the phase of the orthogonal sequence in the central 6RBs used during the 3rd step of cell search is carrier bandwidth independent.
2. Discussion
According to the current orthogonal sequence generation for the DL RS and its mapping to physical resources [1]:
· The period of the orthogonal RS sequence (
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) in the frequency domain is 3 resource elements, taking into account the RS spacing of 6 sub-carriers it is 18 sub-carriers in RF

· The RS resource elements are mapped to the physical resources starting from the lower edge of the effective bandwidth

Because the number of the RS resource elements (
[image: image2.wmf]r

N

) in a given spectrum allocation is not always divisible by the period of the RS orthogonal sequence (i.e. 3), the phase of the central RS sub-carriers depends on the carrier bandwidth, as illustrated in Figure 1 e.g. for 1.25MHz, 10MHz, 20MHz and orthogonal sequence #2.
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Figure 1 RS generation and mapping

It is common understanding that the RS sequence in the 6 central RBs for given RS sub-carrier mapping (e.g. constant, shifting or hopping) and for a given orthogonal sequence index should not depend on the carrier bandwidth. The RS from these RBs is used during cell search at the stage when the BW of the cell is unknown. With the current definition of the orthogonal sequence generation and its mapping it is not carrier BW agnostic.

To mitigate this problem, one can apply a frequency domain shift of the two-dimensional orthogonal sequence (
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) when the number of RS resource elements is not divisible by 3 i.e. when the phase of the orthogonal sequence in the central 6 RBs is not the same as in the minimum spectrum allocation, as illustrated in Figure 2.
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Figure 2 Corrected RS generation

This correction can be mathematically captured in section 5.6.1.1 by changing the equation from:
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The equation assumes that the number of sub-carriers, defined by RAN4, is a multiple of the RB size in each BW.

Alternatively one can:

· redefine the mapping between RS symbols and physical resources elements so that it starts in the middle of the effective BW not at the edge, in this case the equation in section 5.6.1.1 can be changed to:
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· do nothing: the UE will have to test 3x more hypotheses in the 3rd step of cell search which do not convey any information
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