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Introduction
One objective of the New Carrier Type WI is to specify necessary enhancements for data transmission on NCT. In this contribution, we provide our views on the PDSCH transmission modes (TMs) and antenna port quasi co-location (QCL) assumptions for NCT.  
Discussion 
· Transmission Modes Supported on NCT
For CoMP in Rel-11, a new transmission mode (TM10) was introduced to support one or multiple CSI processes, where each CSI process includes a NZP CSI-RS in combination with a CSI-IM for the UE to perform CSI feedback. Compared to TM9, the CSI measurement for TM10 is independent of CRS. This is aligned with the concept of largely removing legacy CRS on Rel-12 NCT. In RAN1 #72, TM10
 was agreed to be supported on NCT, and it was recommended to further discuss whether TM9 should be supported on NCT in addition.
The advantages of supporting TM9 include:
· The payload size of DCI for TM9 is lower than that for TM10, because there are two PQI bits overhead in DCI for TM10. On its own, this small overhead does not seem a sufficient reason to support TM9 on NCT. 
· TM9 is mandatory for all the UEs, but it is still undetermined whether TM10 is mandatory in Rel-11 or not. It is currently under discussion in RAN plenary whether TM10 is mandatory for all Rel-11 UEs or not. Even if TM10 is optional in Rel-11, it could become mandatory for Rel-12 UEs supporting NCT. Therefore the only circumstance in which  it could make sense to support TM9 on NCT would be if TM10 is optional even for Rel-12 UEs supporting NCT.
However, existing TM9 is not directly applicable for NCT because its measurement depends on legacy CRS which no longer exists on NCT. Therefore, to support TM9, additional effort on the redefinition of interference/CQI measurement without CRS would be needed. Therefore we propose to support TM9 only if TM10 is not mandatory for Rel-12 UEs supporting NCT.
Proposal 1: As a working assumption, TM9 is not supported on NCT. This could be revisited if there is a strong desire to make TM10 optional for Rel-12 UEs, in which case a modified TM9 that does not depend on CRS would have to be developed.
· Quasi co-location assumptions for NCT

In Rel-11, two Quasi Co-Location (QCL) behaviours have been specified [1]. For QCL behaviour A, the UE can assume CRS, CSI-RS and PDSCH DMRS as quasi co-located with respect to delay spread, Doppler spread, Doppler shift and average delay. For behaviour B, the UE can assume the CSI-RS ports of the CSI-RS resource configuration identified by the higher layer parameter qcl-CSI-RS-ConfigNZPId-r11 and the DMRS ports associated with the PDSCH are quasi co-located with respect to Doppler shift, Doppler spread, average delay, and delay spread. Furthermore for behaviour B, for each CSI-RS resource, the network shall indicate by RRC signaling the CRS ports that may be assumed as quasi co-located with the CSI-RS resource with respect to Doppler shift and Doppler Spread. Similar behaviours are defined for EPDCCH. In addition, CRS may be assumed quasi co-located with PSS/SSS with respect to Doppler shift and average delay.
For NCT, R-CRS is transmitted based on CRS port 0 and is considered as sufficient for both frequency and time tracking [2]. Although R-CRS is only transmitted every 5ms, large scale channel properties such as average delay, delay spread, Doppler shift and Doppler spread remains the same as CRS. Therefore, it is natural to use R-CRS to replace CRS in QCL assumptions on NCT. 
Proposal 2: R-CRS should replace CRS in QCL assumptions for NCT.
Conclusion
In this contribution, we discussed the transmission modes (TMs) and antenna port quasi co-location (QCL) assumptions for NCT. The following proposals have been proposed:
Proposal 1: As a working assumption, TM9 is not supported on NCT. This could be revisited if there is a strong desire to make TM10 optional for Rel-12 UEs, in which case a modified TM9 that does not depend on CRS would have to be developed.
Proposal 2: R-CRS should replace CRS in QCL assumptions for NCT.
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� Or a TM based on TM10 in the event that TM10 is modified for other reasons in Rel-12. 
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