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1
Introduction
Three different reference signals have been specified in E-UTRAN:
· Cell-specific reference signals (common RS)

· MBSFN reference signals (MBSFN RS)

· UE-specific reference signals (Dedicated RS)

For common RS, cell-specific frequency shift is applied when those RS signals are mapped to resource elements. The shift can reduce common RS collisions from different cells for partial loading cases or RS power boosting cases. 

In this contribution, we propose to apply cell-specific frequency shift to MBSFN RS and Dedicated RS.

2
MBSFN RS
In the current specification, for MBSFN operation,
· the MBSFN area identity is defined as
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· the MBSFN RS sequence is a function of
[image: image2.wmf]MBSFN

ID

N


· the mapping to resource elements is independent of 
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For users at the boundary of two or more MBSFN areas, the RS signals from those different MBSFN areas interfere with each other since the frequency locations for MBSFN RS are the same. This is the case when   some of those MBSFN areas may not transmit data while their RSs are transmitted. 

3
Dedicated RS

In the current specification, 
· the dedicated RS signals from one cell is a function of the cell ID 
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· the mapping to resource elements is independent of 
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If different power boosting is applied for dedicated RS in the same resource elements of different cells, the channel estimate from dedicated RS degrades. 

4
Proposal

We propose to apply cell-specific frequency shift to MBSFN RS and Dedicated RS in addition to common RS [1]:
· the mapping to resource elements for MBSFN RS is linked to the MBSFN area identity 
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· the mapping to resource elements for dedicated RS is linked to the cell ID 
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