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Discussion and decision 
1 Introduction 
In this contribution, we discuss antenna port quasi co-location (QCL) issues for NCT. We assume TRS (i.e. Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence within 1 subframe with 5ms periodicity) is transmitted with full system bandwidth on NCT [2].
2 Antenna port quasi co-location assumptions for NCT
It was agreed in RAN1#72 that a TM based on TM10 is supported on NCT. It is reasonable to assume that QCL type A or type B can be configured if NCT is configured with the TM based on TM10. 
TRS is introduced for synchronization with the NCT. For QCL type A, it is obvious that TRS should be quasi co-located with all other signals transmitted from the NCT.

To facilitate CoMP dynamic point selection among NCT TPs, QCL type B can be configured for NCT. Study was conducted during Rel-11 CoMP work item on whether whether DMRS-based demodulation performance is adequate under the assumption of DM-RS and CSI-RS QCL, for at least frequency offset [4]. The study concluded that relying on DM-RS and CSI-RS alone is not sufficient and a consistently available RS with sufficient density in time and frequency should serve as the reference for frequency synchronization. Consequently, signaling support for QCL type B is provided to indicate for each CSI-RS resource, a CRS resource that serves as the quasi co-location reference for Doppler shift and Doppler spread. 
TRS has the same desirable properties as CRS in its frequency and time density per subframe, thus making it a better candidate than CSI-RS. TRS is also always available for full system bandwidth, thus making it better than DM-RS whereby its availability depends on the scheduler decision. Although TRS is only transmitted every 5ms, large scale channel properties such as the Doppler shift and Doppler spread do not change significantly within 5ms especially for slow moving UEs connected to small cells which is likely the target use case for NCT. In addition, specification impact can also be minimized.
Given the discussion above, it is proposed that TRS should replace CRS for NCT QCL type A and QCL type B. 
Proposal 1: QCL type A and type B can be configured for NCT. 
Proposal 2: TRS should replace CRS for QCL type A and QCL type B for NCT.
3 Conclusions
In this contribution, we discussed antenna port quasi co-location (QCL) issues for NCT and would like to propose the following:

Proposal 1: QCL type A and type B can be configured for NCT. 

Proposal 2: TRS should replace CRS for QCL type A and QCL type B for NCT.
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