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1. Introduction
In the RAN#71 meeting a new study item on New Radio (NR) Access Technology was approved [1]. The main objective of the study item is to develop and evaluate the technologies for the NR system to support a broad range of the use cases including enhanced mobile broadband, massive MTC, URLLC. In this contribution we provide our views on the antenna related technology for NR such as MIMO and receiver technology.
2. Receiver enhancements overview
In the eMBB scenarios with dense deployment of TRP, the NR is expected to operate in the interference limited scenarios. To cope with possible interference issues at the UE receiver, the advanced interference cancellation and suppression (IC/IS) techniques should be considered and the NR should be designed in a way to enable easy integration of the UE IC/IS features. Such UE receivers should be capable of handling interference not only from the downlink transmission of the neighbouring TRP, but also from the downlink transmission of the serving TRP operating in the MU-MIMO and SU-MIMO. In addition, in the scenarios with dynamic UL/DL reconfiguration, the interference handling should be also extended to the uplink transmission of the nearby UE. The interference handling can be performed in the baseband similarly as in LTE systems. In addition, for the high frequency band for the UE employing hybrid antenna architecture, the interference can be also handled by using beamforming in analog domain.
Figure 1 illustrates the envisioned NR scenarios where advanced IC/IS receiver may be required. To ensure the efficient and low complexity operation of the receiver it is necessarily to consider physical channel structure with colliding physical channels and reference signals possibly with reduced number of parameters. 
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Figure 1: Envisioned interference scenarios supported by advanced receivers
The UE receiver operation should also consider the new multiplexing schemes that can be supported in NR. More specifically, the multiplexing of downlink transmission with different TTIs can be performed with overlapping of resource allocations and superposition between the transmissions, where puncturing may be considered as special case. The advanced receiver operation should support efficient superposition detection mechanisms to minimize the possible impact of the new multiplexing schemes on the performance. In addition, the NR should assume possibility to utilize enhanced receivers for D2D and V2X scenarios. In V2X scenarios, the reliability is one of the main metrics and thus advanced receivers may play a crucial role either for Uu based V2V communication, where inter-TRP interference may be a limiting factor or PC5 based V2V communication where inter-UE interference may become a bottleneck of system performance. In order to improve performance in D2D/V2V communication scenarios the NR design should take into account possibility of simultaneous operation of DL/UL/SL and take into account this multiplexing option in design of demodulation reference signals for robust channel and interference estimation. The resource allocation and control signalling aspects that can help UE receiver to extract physical parameters of strong interfering signals should be also taken into account for NR design.
Proposal:
· The NR physical channel and reference signal dosing should consider advanced receiver operations
· The NR should support the new multiplexing schemes (e.g. based on superposition or puncturing as special case)
The NR MIMO technology may also support simultaneous DL / UL transmission with spatial separation utilizing different antenna subarrays. Enabling of such transmission mode on the same carrier frequency theoretically can double the spectral efficiency of NR systems at the cost of the interference between its transmitter and receiver chains. The analog beamforming on the hybrid antenna arrays, spatial separation of the TRP antennas with interference cancellation techniques may be used to reduce the interference between DL and UL transmission. The transmission on the same carrier frequency may be beneficial not only in the conventional access links but also for backhaul link transmission that could be also supported by the NR MIMO technology at least for the high frequency band. The transmission for the DL and UL can be also performed on the different frequency resources to reduce interference (see Figure 2). While this transmission may not provide the improvement in the spectral efficiency, it offers more flexible sharing of the spectrum between DL and UL and possibly provide some latency reduction. 

 
Figure 2: The examples of simultaneous DL / UL transmission with spatial separation for NR MIMO technology
Proposal:
· The NR design should consider the transmission scheme with simultaneous DL and UL transmission from TRP

Conclusions
In this contribution we have provided our views on the antenna related technology for NR. Support of MIMO and receiver related technologies were discussed in the context of low and high frequency bands. The follwoin proposals were made:
· The NR physical channel and reference signal dosing should consider advanced receiver operations
· The NR should support the new multiplexing schemes (e.g. based on superposition or puncturing as special case)
· The NR design should consider the transmission scheme with simultaneous DL and UL transmission from TRP
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