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1. Introduction

One open issue for the new carrier type in LTE Rel-11 is the transmission mode supported for such carriers [1]. In this paper, we discuss on the transmission mode and present our views.   

2. On Transmission Mode for New Carrier Type
During LTE Rel-10, extensive studies and standardization work were done on transmission mode 9, which uses CSI-RS and DMRS for CSI measurement and PDSCH demodulation, respectively. In LTE Rel-11, it is likely that a new transmission mode will be developed for CoMP or enhanced MIMO features, and we expect such new mode if defined will also use CSI-RS for CSI measurement and DMRS for channel estimation in demodulation. DMRS only exists in the PRBs scheduled for PDSCH, which means it is more flexible in interference avoidance in HetNet scenario, which may be one major use case of Rel-11 new carrier type. Also, from RS overhead point of view, RAN1 is still discussing on reducing CRS density, i.e., to a subband and/or subset of subframes. In this case, there should be no requirement that all CRS-based transmission modes must be supported on the new carrier type.  

Based on the discussions, we have the following proposal:
· One transmission mode is supported on Rel-11 new carrier type, characterized by DMRS-based demodulation:
· When PDSCH is scheduled by a transmission mode dependent PDCCH DCI format, DMRS is used for demodulation. 
On the other hand, such transmission mode needs a fallback mode due to the following reasons:
· The size of the transmission mode dependent DCI is much larger compared with DCI format 1A. Taking Rel-10 TM 9 as example, the size of DCI format 2C is 16 bits more than that of DCI format 1A with 10MHz bandwidth. 

· At least for the PRBs with CRS, it is not always justified to use DMRS-based transmission mode, which requires at least 12 REs per PRB (8.3%) extra RS overhead. 

· DMRS-based transmission mode such as TM9 does not support DVRB-based resource allocation, which may be useful when the link quality of a UE is not sufficiently good. 
Therefore, we propose that a fallback mode is needed for the transmission mode that is supported in new carrier type. Based on the above reasons we propose the following baseline for the fallback mode design:
· As in LTE Rel-8/9/10, the fallback mode is triggered by the detection of a smaller DCI format such as DCI format 1A

· At least for the cases when CRS exists, the fallback mode shall be able to use DVRB-based resource allocation and use CRS for data modulation. 
· When CRS does not exist due to reduced CRS density of new carrier type, the fallback mode can be based on DMRS

3. Conclusions
In this paper, we discuss on the transmission mode of the new carrier type and we have the following proposal
· One transmission mode is supported on Rel-11 new carrier type, characterized by DMRS-based demodulation:
· When PDSCH is scheduled by a transmission mode dependent PDCCH DCI format, DMRS is used for demodulation. 

Regarding the possible fallback for such transmission mode, we propose the following design baseline 
· As in LTE Rel-8/9/10, the fallback mode is triggered by the detection of a smaller DCI format such as DCI format 1A

· At least for the cases when CRS exists, the fallback mode shall be able to use DVRB-based resource allocation and use CRS for data modulation. 

· When CRS does not exist due to reduced CRS density of new carrier type, the fallback mode can be based on DMRS
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