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1. Introduction
During RAN1#69, the agreement on transmission modes of new carrier types are as following:

Agreement:

· TMs 1- 8 are not supported on the NCT

· “up to 8 layer transmission scheme” is supported on the NCT

· DCI formats 1A, 2C (including any Rel-11 bit changes) are supported for PDSCH transmissions on the NCT, both on ePDCCH on the NCT and by cross-carrier scheduling from the associated legacy carrier

· If DCI format 1A is used, a single DM-RS port is used for PDSCH demodulation

· FFS which port

· 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

· ePDCCH can be transmitted on the NCT

· DCI formats 0 and 4 (including any Rel-11 bit changes) can be carried on ePDCCH on the NCT. 

FFS which other DCI formats might be able to be carried on ePDCCH on NCT for cross-carrier scheduling of PDSCH transmissions on other legacy carriers. 

At present, there have been some agreements on the CoMP session and ePDCCH, and it is better that we also update the status on NCT. In this contribution, we discuss the remaining issues mentioned above.

2. Discussion 
2.1 DMRS port of DCI format 1A for scheduling PDSCH in NCT

There can be two circumstances about DCI format 1A:

· DCI format 1A on ePDCCH on NCT for self scheduling

· DCI format 1A on legacy carriers for cross-carrier scheduling

For the self scheduling case, the DCI format 1A is carried by ePDCCH. For localized transmission, the DMRS port of ePDCCH is related to the time frequency position of the specific eREG in the PRB carrying ePDCCH. Consequently, to keep the commonality among different topics, the port for DCI format 1A on ePDCCH on NCT should also be related to the time frequency position of the RE carrying DCI format 1A. That is, port 7,8,9,10 have the same opportunity for demodulation of DCI format 1A, and the only key point is the RE time frequency position for localized transmission of DCI format 1A. For distributed transmission, there will be an antenna port selected for the demodulation of DCI format 1A, and there is not agreement whether port 7 or port 8 is always selected for demodulation of distributed transmission. We prefer the conclusion of this topic is common with the conclusion of ePDCCH. So here comes our proposal:

Proposal 1: For localized transmission of DCI format 1A on ePDCCH on NCT for scheduling of PDSCH on NCT, the DMRS antenna port of DCI format 1A is related to the time frequency position of the eREG carrying the DCI format 1A.

Proposal 2: For distributed transmission of DCI format 1A on ePDCCH on NCT for scheduling of PDSCH on NCT, the DMRS antenna port for demodulation of DCI format 1A is configured as the conclusion of the ePDCCH session.

For the cross-carrier scheduling case, the DCI format 1A is carried on the legacy carrier, there can be legacy PDCCH carrying DCI format 1A and also be ePDCCH carrying DCI format 1A on legacy carrier. If the DCI format 1A is carried by legacy PDCCH on legacy carrier, for backward compatibility, port 7 should be selected for demodulation. If DCI format 1A is carried by ePDCCH, then the ePDCCH rules apply, which is to decide the DMRS port according to the eREG time frequency position.

Proposal 3: For PDSCH transmission on NCT cross-carrier scheduled by DCI format 1A on PDCCH on legacy carrier, the DMRS antenna port for demodulation of DCI format 1A is port 7for backward compatibility.

Proposal 4: For PDSCH transmission on NCT cross-carrier scheduled by DCI format 1A on ePDCCH on legacy carrier, the DMRS antenna port for demodulation of DCI format 1A is according to the conclusion of the ePDCCH with respect to different resource allocation types.

2.2 TM10 for CoMP in NCT

During the discussion on CoMP, there has been agreement that TM10 is introduced for the CoMP operation, and DCI format 2D is used to schedule PDSCH transmissions on the CoMP mode, and DCI format 1A is for fallback transmission in TM10. As there is a classic scenario for combined application of NCT and ePDCCH, which is CoMP scenario 4, where ePDCCH is used to schedule data transmission on ePDCCH from different transmission/reception points, and the previous agreement “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”, we prefer to support TM10 in NCT.

Proposal 5: TM 10 associated with DCI format 1A and DCI format 2D is supported on NCT.

2.3 Other DCI formats on ePDCCH on NCT for cross-carrier scheduling

There has been agreement that TM 1-8 is not supported on NCT. And there is a working assumption that all DCI formats are supported on ePDCCH. Consequently, there may be some DCI formats related to TM 1-8 carried on ePDCCH on NCT for cross-carrier scheduling of PDSCH transmission on other legacy carriers. For NCT, cross-carrier scheduling is supported, however, for ePDCCH, there has not been explicit agreement of whether to support cross-carrier scheduling, consequently, we’d better to wait for the conculsion of the ePDCCH session.

Proposal 6: If cross-carrier scheduling from ePDCCH to PDSCH on other carriers is supported, DCI formats related to TM 1-8 carried on ePDCCH on NCT for cross-carrier scheduling of PDSCH transmission on other legacy carriers are supported. 

3. Conclusion
This contribution discussed the transmission modes on NCT, and our proposals are as following:
Proposal 1: For localized transmission of DCI format 1A on ePDCCH on NCT for scheduling of PDSCH on NCT, the DMRS antenna port of DCI format 1A is related to the time frequency position of the eREG carrying the DCI format 1A.

Proposal 2: For distributed transmission of DCI format 1A on ePDCCH on NCT for scheduling of PDSCH on NCT, the DMRS antenna port for demodulation of DCI format 1A is configured as the conclusion of the ePDCCH session.

Proposal 3: For PDSCH transmission on NCT cross-carrier scheduled by DCI format 1A on PDCCH on legacy carrier, the DMRS antenna port for demodulation of DCI format 1A is port 7for backward compatibility.

Proposal 4: For PDSCH transmission on NCT cross-carrier scheduled by DCI format 1A on ePDCCH on legacy carrier, the DMRS antenna port for demodulation of DCI format 1A is according to the conclusion of the ePDCCH with respect to different resource allocation types.

Proposal 5: TM 10 associated with DCI format 1A and DCI format 2D is supported on NCT.

Proposal 6: If cross-carrier scheduling from ePDCCH to PDSCH on other carriers is supported, DCI formats related to TM 1-8 carried on ePDCCH on NCT for cross-carrier scheduling of PDSCH transmission on other legacy carriers are supported. 
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