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1. Introduction

In previous RAN1 meetings, we agreed to introduce new carrier type, synchronized and un-synchronized new carriers, in Rel’11. Several aspects on RS in an un-synchronized new carrier were discussed [1]-[7]. In this contribution, we discuss further RS transmission in an un-synchronized new carrier.
2. RS transmission
2.1. RS for time/frequency tracking 
For purpose of time/frequency tracking, CRS defined in Rel’8 or CSI RS defined in Rel’10 could be used. In this section we discuss possible options for time/frequency tracking in an un-synchronized new carrier.

2.1.1. Option 1: CSI RS

According to evaluation results in [8], CSI RS defined in Rel’10 may not be enough to get acceptable time/frequency tracking performance. However, time/frequency tracking performance using CSI RS with increased density is comparable to that of single antenna port CRS. We should note that the main motivation of introducing a new carrier type is to reduce the overhead such as legacy control channel (e.g, PDCCH) and CRS. Assuming transmission mode 9 is supported in an un-synchronized new carrier, CSI RS should be transmitted for CSI feedback purpose. Since CSI RS can be re-used for CSI feedback, CSI RS may be more efficient than CRS in overhead point of view.  
2.1.2. Option 2: CRS

According to evaluation results in [8], single antenna port CRS would be enough to track the time/frequency synchronization. Additionally, it is also possible to reduce CRS density in time and/or frequency domain. As an example, sending CRS in subframe #0 and #5 in the entire system bandwidth is sufficient for tracking purpose. While maintaining the time/frequency tracking performance, we believe that no CRS subframe will be beneficial in ICIC point of view. If we reduce the CRS density in frequency domain, the resource which CRS would be transmitted may suffer from interference from other cells due to CRS collisions. Hence, it would be beneficial to have possibility to configure a cell specific frequency resource to transmit CRS.

Comparing option 1 and option 2 above, we believe that it is still beneficial to use CSI RS with the increased density for time/frequency tracking in RS overhead point of view, even if additional CSI RS is required to get acceptable tracking performance.

Proposal 1: RS design for time/frequency tracking should be based on CSI RS defined in Rel’10.

2.2. RS for demodulation/CSI feedback
It is common understanding that an UE specific RS is more efficient than the CRS in Rel’8. For the PDSCH transmission/reception in a new carrier type, transmission mode 9 in Rel’10 should be reused. Support of additional transmission mode should be FFS.
To support transmission mode 9, CSI RS for CSI feedback is transmitted in Rel’10. Same CSI feedback functionality can be reused in new carrier type, too.

Proposal 2: UE specific RS defined in Rel’10 should be re-used for PDSCH demodulation in a new carrier type.
Proposal 3: CSI RS based CSI feedback should be supported in a new carrier type.
3. Summary
This contribution discussed RS transmission in an un-synchronized new carrier. The suggestions in this contribution are summarized as follows.

Proposal 1: RS design for time/frequency tracking should be based on CSI RS defined in Rel’10.

Proposal 2: UE specific RS defined in Rel’10 should be re-used for PDSCH demodulation in a new carrier type.
Proposal 3: CSI RS based CSI feedback should be supported in a new carrier type.
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