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Introduction

This document discusses antenna port usage and corresponding quasi co-location of NB-IoT.

Discussion
According to CR to 36211[1], there are following descriptions on downlink antenna ports.
- NRS: "Narrowband reference signals are transmitted on one or two antenna ports 0 to 1."
- NPDCCH: "Layer mapping and precoding shall be done according to clause 6.6.3 using the same set of antenna ports as the NPBCH".
- NPDSCH: "Layer mapping and precoding shall be done according to clause 6.6.3 using the same set of antenna ports as the NPBCH."

- NPBCH: "Layer mapping and precoding shall be done according to clause 6.6.3 with " Therefore, antenna port 0 and 1 are used.
- NPSS, NSSS: Specific antenna ports which are different from other downlink transmission.
Therefore, our understanding is NRS, NPDCCH, NPDSCH and NBPCH are transmitted by antenna port 0 and 1, which are same as the antenna port 0 and 1 used for LTE CRS.

On same PCI-indicator, following agreements were made.
	RAN1#84 agreements:
· When the same-PCI indicator is set to true
· The UE may assume that cell ID is identical for NB-IoT and LTE,  
· The UE may assume that the number of antenna ports is the same for LTE CRS as for NB-RS
· The UE may assume that the channel can be inferred from both NB-RS and LTE CRS
· LTE CRS port 0 is associated with NB-RS port 0 and LTE CRS port 1 is associated with NB-RS port 1
· The UE may assume LTE CRS are available in the NB-IoT PRB in all subframes where NB-RS are available
· When the same-PCI indicator is set to false
· The UE shall make no assumption on the LTE CRS except for the RE locations for rate matching



Therefore, when the same-PCI indicator is set to false, the current description to use the same antenna port 0/1 with CRS are not correct. Therefore, we propose following. By using different antenna ports, by the description of TS36.213,"a UE shall not assume that two antenna ports are quasi co-located unless specified otherwise", the above agreement can be correctly reflected.
Proposal 1: When the same-PCI indicator is set to true, to use antenna port 0 and 1 for the transmission of NRS, NPDCCH, NPDSCH and NBPCH. When the same-PCI indicator is set to false, to use new antenna port (for example port 1000 and 1001) for the transmission of NRS, NPDCCH, NPDSCH and NBPCH. If only one antenna port is used, to use only port 0 and port 1000 for respective cases.

If port 1000 and 1001 are used for NRS, NPDCCH, NPDSCH and NBPCH, the relations of two ports need to be specified as following.
Proposal 2: To agree following:
A UE may assume the antenna ports 1000 – 1001 of a serving cell are quasi co-located (as defined in [3]) with respect to delay spread, Doppler spread, Doppler shift, average gain, and average delay.

Conclusion
We propose following.
Proposal 1: When the same-PCI indicator is set to true, to use antenna port 0 and 1 for the transmission of NRS, NPDCCH, NPDSCH and NBPCH. When the same-PCI indicator is set to false, to use new antenna port (for example port 1000 and 1001) for the transmission of NRS, NPDCCH, NPDSCH and NBPCH.

Proposal 2: To agree following:
A UE may assume the antenna ports 1000 – 1001 of a serving cell are quasi co-located (as defined in [3]) with respect to delay spread, Doppler spread, Doppler shift, average gain, and average delay.
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