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1. Introduction
In RAN1#72, we discussed how a quasi-co-location (QCL) definition in TM 10 can be applied on the NCT, since TM 10 will be a main supportive TM in the NCT [1]. Finally, it was concluded that this discussion will be continued at a later RAN1 meeting after receiving response from RAN4 about earlier RAN1’s LS [2]. So, based on previous discussions [3-4], this contribution provides how existing QCL assumption and PDSCH RE mapping can be revised for the NCT.
2. QCL assumption and PDSCH RE mapping in TM 10 for NCT
In Rel-11, in order to inform a UE of the QCL assumption between CRS ports and CSI-RS ports, it was agreed that a higher layer parameter qcl-CRS-Info-r11 for quasi co-location type B UE assumption of CRS antenna ports and CSI-RS antenna ports is signaled including the parameters (qcl-ScramblingIdentity-r11, crs-PortsCount-r11 and mbsfn-SubframeConfigList-r11), if the UE is configured in transmission mode 10. So, a UE configured in TM 10 and QCL type B may assume that CRS antenna ports 0-3 associated with qcl-CRS-Info-r11 corresponding to a CSI-RS resource configuration and antenna ports 15 – 22 corresponding to the CSI-RS resource configuration are quasi co-located with respect to Doppler shift, and Doppler spread.
In addition, for ‘PDSCH RE Mapping and Quasi Co-Location Indicator’ (PQI) field in DCI format 2D, it was introduced to indicate the PDSCH RE mapping and PDSCH antenna port quasi co-location between the DMRS ports associated with the PDSCH decoding and the CSI-RS antenna ports corresponding to the CSI-RS resource configuration if the UE is configured with QCL type B. The value of each PQI field by 2 bit in DCI format 2D can indicate a parameter set configured by higher layer signaling up to 4 parameters and composed of the following parameters:
· crs-PortsCount-r11. 
· crs-FreqShift-r11. 
· mbsfn-SubframeConfigList-r11.
· csi-RS-ConfigZPId-r11.
· pdsch-Start-r11.
· qcl-CSI-RS-ConfigNZPId-r11. 

Therefore, the UE can recognize the information related to the CRS on top of other parameters based on the PQI field when decoding the PDSCH scheduled by DCI format 2D.

According to the conclusion on the QCL assumption and the PDSCH RE mapping in Rel-11, it can be recognized that the current QCL assumption and PDSCH RE mapping needs to be revised for TM 10 UEs in NCT, since it was agreed that reduced CRS (or Tracking RS) is transmitted instead of CRS for only synchronization purpose with 5ms periodicity, CRS antenna port 0, possible different transmission bandwidth (FFS) and Rel-8 CRS sequence particularly for unsynchonized NCT (FFS for synchronized NCT). Therefore, for the QCL assumption and PDSCH RE mapping in TM 10 on the NCT, it is considered that introducing the parameters related with TRS in a higher layer signaling (e.g. TRS subframe, scrambling ID, etc) can be natural extension as the similar ways for CRS in Rel-11. 
Furthermore, for the synchronized NCT that has even a possibility of absent TRS [5], it may be discussed that the absent TRS in the synchronized NCT needs to be considered for determining the PDSCH RE mapping, particularly for the case where a UE configured with TM 10 and QCL type B is scheduled on the synchronized NCT by DCI format 2D. Therefore, in order to support better TM 10 operation to a UE on the synchronized NCT, further discussion may be needed after a design of synchronized NCT is over.
Proposal 1: Modify the QCL behavior and PDSCH RE mapping rule for NCT. The parameters related to the TRS for NCT is considered as similar way for CRS in Rel-11. And depending on the design of the synchronized NCT, similar discussion may be revisited as well.
3. Conclusions
This contribution provide our view on the QCL assumption and the PDSCH RE mapping in TM10 for the NCT, together with the possibility of no TRS transmission in the synchronized NCT. The following proposal is made:
Proposal 1: Modify the QCL behavior and PDSCH RE mapping rule for NCT. The parameters related to the TRS for NCT is considered as similar way for CRS in Rel-11. And depending on the design of the synchronized NCT, similar discussion may be revisited as well.
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