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1 Introduction
A work item description (WID) for a new carrier type (NCT) was revised and approved as Rel’12 work item [1]. According to the revised WID, we will have two phases for NCT standard work. In a first phase, we will specify the NCT aggregated with a legacy carrier including necessary enhancements for transmission of data and control as well as the necessary UE mobility support on the NCT. In a second phase, we will specify enhancements to the NCT also considering the findings of the small cell related Rel-12 studies.
In this contribution, we discuss transmission modes supported in NCT. 
2 Transmission mode (TM)
In RAN1#69 meeting, we agreed that TM 1 to TM 8 is not supported but TM 9 is supported in the NCT. Additionally, any new TM (or modifications to TM9) that may be introduced for CoMP, together with associated DCI format, will also be supported on the NCT. The main difference between TM 9 and TM 10 is that TM 10 supports CoMP operation with additional PQI information in DCI format 2D. Given that TM10 also supports a single CSI process which seems similar to TM9, it is worthwhile to discuss whether we should support both TM9 and TM10 or only support TM10. In our view, we think that both TM 9 and TM 10 should be supported in the NCT because of the following reasons. Firstly, CoMP operation (TM10) can be supported depending on UE capability whereas TM9 is a mandatory UE feature. If only TM10 is supported in NCT, a UE without CoMP capability cannot utilize NCT. Secondly, DCI format 2D incurs additional overhead (2bits in every DCI) compared to 2C where the benefit of introducing IMR in TM9 is not clearly shown. 
Proposal 1: Both TM 9 and TM 10 should be supported in the NCT.
It was agreed that at least DCI format 1A, 2C are supported and when DCI format 1A is used, a single DM-RS port is used for PDSCH demodulation with FFS on actual port in RAN1 #69. According to the current specification [2], downlink transmission scheme of PDSCH in TM 9 with DCI format 1A in case of non-MBSFN subframe is single antenna port 0 or transmit diversity depending on the number of antenna ports in PBCH. Since we agreed that CRS can’t be used for PDSCH demodulation, it is straightforward that downlink transmission scheme of PDSCH in TM 9 with DCI format 1A should be single antenna port regardless subframe type (e.g. MBSFN or not). 
Proposal 2: Single antenna port transmission scheme of PDSCH in TM 9 with DCI format 1A should be single antenna port regardless of  subframe type (e.g.  MBSFN or not).
In legacy carrier, various TMs are supported based on CRS and DM-RS including TM5 for MU-MIMO using DCI format 1D. In NCT, to support MU-MIMO operation, only DCI format 2C or 2D in TM9 or TM10 could be used where the size of format 2C/2D is much larger than that of DCI format 1D (assuming 100RB downlink bandwidth, DCI 2C size is larger than DCI 1D about 65%). Hence, we can consider the possibility of efficient support of MU-MIMO operation with reduced control information. One possibility is to modify DCI format 1A to support MU-MIMO operation. However, this aspect should be investigated further.
Proposal 3: Efficient support of MU-MIMO operation should be investigated further.
3 CSI feedback in the NCT
In legacy carrier [2], for a UE in TM 9 without PMI/RI reporting the UE shall derive the channel measurements for computing CQI based on CRS. In the NCT, there will be no CRS. Instead of CRS, we transmit a single antenna port RS for time and frequency tracking periodically (e.g, 5 ms period). Therefore, it is necessary to define the CSI feedback without PMI/RI reporting in the NCT having no CRS. We discuss the following possibilities for CSI feedback without PMI/RI reporting in the NCT. 
· Alt. 1) Apply similar description as that of TM 10 without PMI/RI reporting: In this alternative, when the number of CSI-RS antenna ports is one, a PDSCH transmission is on single-antenna port, port 7. The channel on antenna port {7} is inferred from the channel on antenna port {15} of the associated CSI-RS. When the number of CSI-RS antenna ports is two, the PDSCH transmission scheme assumes the transmit diversity scheme defined in section on antenna ports {0,1} except that the channels on antenna ports {0,1} are inferred from the channels on antenna port {15, 16} of the associated CSI-RS respectively. When the number of CSI-RS antenna ports is four, the PDSCH transmission scheme assumes the transmit diversity scheme on antenna ports {0,1,2,3} except that the channels on antenna ports {0,1,2,3} are inferred from the channels on antenna ports {15, 16, 17, 18} of the associated CSI-RS respectively.
· Alt. 2) Use tracking RS (TRS) for CSI feedback without PMI/RI reporting: In this alternative, instead of CSI-RS, TRS may be employed for CSI-feedback without PMI/RI reporting. Since TRS may exist only on single antenna port (e.g, antenna port x), the PDSCH transmission is on single antenna port, port {7}. The channel on antenna port {7} is inferred from the channel on antenna port x (TRS antenna port) of the associated TRS. 
Proposal 4: It is necessary to define the CSI feedback without PMI/RI reporting of TM 9 in the NCT.
4 Conclusions
In this contribution, we discuss several aspects of transmission mode. The summary of the contribution is as follows:
Proposal 1: Both TM 9 and TM 10 should be supported in the NCT.
Proposal 2: Single antenna port transmission scheme of PDSCH in TM 9 with DCI format 1A should be single antenna port regardless of subframe type (e.g.  MBSFN or not).
Proposal 3: Efficient support of MU-MIMO operation should be investigated further.
Proposal 4: It is necessary to define the CSI feedback without PMI/RI reporting of TM 9 in the NCT.
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