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1 Introduction
In RAN1#85, the following is agreed for DL multi-antenna transmissions.
Agreements:
· The following DL multi-antenna transmissions to be studied for NR
· Closed-loop/(Semi)Open-loop spatial multiplexing
· Single/Multi-point transmissions
· SU/MU-MIMO
· Transmit diversity, 
· e.g., Single/Multi panel spatial diversity
· Combination of above techniques
· Other DL multi-antenna transmissions and related techniques are not precluded
· This does not imply that used transmission technique needs to be known to the UE

This contribution discusses different spatial multiplexing schemes for NR.

2 Discussion on Spatial Multiplexing for NR
[bookmark: _GoBack]The NR should meet comprehensive requirements and take into account diverse design aspects to support various vertical services as well as deployment scenarios. The NR MIMO would need to adopt different MIMO modes/schemes, which will be selectively and/or adaptively utilized according to the vertical services, deployment scenarios, channel environments, and so on.
The multiplexing scheme in NR MIMO could be one of the items to be studied. That is, it is necessary to study multiplexing schemes for NR MIMO for different application scenarios taking into the performance trade-offs according to the number of resource blocks (RBs) utilized and the employed MCS level in different scenarios. More specifically, the MIMO spatial multiplexing candidates for study could include vertical, horizontal, and diagonal multiplexing schemes (but not limited to), on a large scale depending on the codeword to layer mapping
· Vertical multiplexing spreads one codeword to all layers. Thus, it has a benefit from antenna diversity, while it treats other layers as noise, at a receiver. One CQI is required for feedback. 
· Horizontal multiplexing transmits a different codeword at each layer. Thus, it has a benefit from successive interference cancellation (SIC) effect, while it does not have antenna diversity. Two CQIs are required for feedback and rate control.
· Diagonal multiplexing spreads a codeword diagonally across antenna and time/frequency, which enables antenna diversity in a codeword. The space time/frequency wastage is required in the beginning or at the end of the transmission in order to help decode the first or the last codeword without errors. This enables the SIC effect. The information bits per diagonal layer are recovered sequentially by performing successive cancellation decoding for multiple codewords. It has a benefit of natural rate control from diagonal coding, while it suffers from the wastage rate loss. One CQI is required for feedback.

Proposal 1: Various spatial multiplexing of multi-antenna transmissions in NR systems should be studied taking into account various factors such as performance-complexity tradeoff (including advanced receivers), overhead, forward compatibility with different applications and/or deployment scenarios in NR.

3 Conclusion
This contribution discussed the spatial multiplexing schemes for NR MIMO from the aspects of performance, signaling overhead and transceiver design. Based on the discussion, our proposal is as follows:

Proposal 1: Various spatial multiplexing of multi-antenna transmissions in NR systems should be studied taking into account various factors such as performance-complexity tradeoff (including advanced receivers), overhead, forward compatibility with different applications and/or deployment scenarios in NR.



