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Introduction
In RAN1#68bis, the following was agreed on the RS for the new unsynchronized carrier:

Agreement (at least for the unsynchronised case):

· New carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity

· This RS port is not used for demodulation

· FFS how RSRP measurements would then be handled for the NCT 

· Ask RAN4 for guidance on RRM measurement handling

· BW is FFS until RAN1#69 between one of:

· full system BW, and

· Objections to removing: CATT, Docomo, Mediatek, Intel, NSN, Nokia, CMCC, Samsung, LG, Qualcomm, MotM, E///, ST-E

· min(system BW, X) where X is selected from {6, 25}RBs

· Ask RAN4 for guidance on which BW 

· Objections to removing: Fujitsu, HW, HiSi, ALU, ASB, NEC, Docomo, ZTE

· configurable between full system BW and min(system BW, X)

· Objections to removing: HW, HiSi, 

In this contribution, we further discuss the transmission modes (TM) that should be supported on the new carrier based on the agreement on the RS.

Discussion 
Transmission modes 1-6 rely on CRS ports for demodulation, while transmission modes 7-9 rely on UE-specific RS for demodulation.

It is already agreed at least for the unsynchronized carriers that one RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) is carried in one subframe every 5 ms, and it is to be discussed whether further bandwidth reduction should be applied. If a UE is configured with a transmission using CRS port for demodulation, the transmission to this UE can only occur in the PRBs where CRS is present, which is 20% of the DL resources (if there is no further bandwidth reduction) or less (if there is bandwidth reduction). Moreover, only one RS port is present, which only supports TM 1 - single-antenna transmission. Due to these severe limitations, it is not worthwhile to support the CRS-based transmission modes.

TM7 and TM8 rely on UE-specific RS for demodulation. However, the CSI measurement and feedback is based on CRS. With greatly reduced CRS, the CSI measurement and feedback is greatly impacted. Additional specification and implementation changes are needed in order to support them.
TM9 uses DM-RS for demodulation and CSI-RS for CSI feedback (except if the UE is configured without PMI/RI reporting). This is therefore a natural choice for the new carrier, which does not require any change.
Proposal 1: TM9 is supported on the new carrier, and TM1-8 are not supported.

When only TM9 is supported, no fallback mode such as transmit diversity is available. This becomes an issue when there is no reliable PMI feedback from the UE, and if PMI/RI reporting is not configured for the UE. One implementation solution could be that the eNB uses random beamforming, which does not require specification change. Further investigation is necessary to decide whether other transmit diversity schemes, e.g. SFBC, should be supported. This is similar to the ongoing discussion for ePDCCH. It is desirable that the same scheme is adopted for both PDSCH on the new carrier type and ePDCCH.
Proposal 2: The transmit diversity scheme on the new carrier is FFS. 
Conclusion
In this contribution, we proposed the following on the transmission mode on the new carrier:
Proposal 1: TM9 is supported on the new carrier, and TM1-8 are not supported.

Proposal 2: The transmit diversity scheme on the new carrier is FFS.

It is further recommended that the same transmit diversity scheme is adopted for PDSCH on the new carrier type and ePDCCH.
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