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Introduction
SI [1] on new radio access technology was agreed and RAN1 has started studying different technical aspects; multi antenna technique is an essential part of the whole new generation of radio access technology. In this contribution, we discuss multi antenna technique based on channel reciprocity property especially for TDD system.
Discussion  
Channel reciprocity has been utilized in LTE systems since Rel-8, which has evolved through Rel-13. It will be even more crucial as the operation frequency goes higher and bandwidth becomes larger. It can be noticed that larger bandwidth in higher frequencies are mainly allocated as TDD spectrum for obvious reasons. The number of antenna elements also grows to ensure the coverage in higher frequencies, and CSI feedback based operation will be challenging to implement without sacrificing performance as number of required reference signals becomes large, all weather codebook design and feedback overhead will be huge, complexity will be higher etc. Utilizing channel reciprocity is an efficient way of operation with large antenna array, and as the number of antenna elements on UE side is also growing reciprocity based downlink transmission and reciprocity based uplink transmission should be studied separately.
Reciprocity based downlink transmission
Figure 1 is an example of 256 elements antenna array, where 4 elements are grouped to form a panel and 64 panels form a panel array. Each panel is mapped to 2 TXRUs, one on each polarization.
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Fig. 1, example of 256 elements antenna array
(Prototype testing with 256 antenna elements array with channel reciprocity at 3.5GHz frequency)
For such a large antenna array, relying on CSI feedback from UE to obtain full channel knowledge will be challenging, number of physical antenna ports cannot be large in order not to incur large reference symbols overhead; size of the codebook will be significantly huge and CSI feedback overhead will be very high for large number of physical antenna ports. And, the same 256 elements array with different design or architecture would provide various antenna configurations which will be a big challenge for designing codebook and feedback scheme, for example, with the same number of total antenna elements in the array, larger panel size in figure 1 will lead to smaller number of panels in the panel array. Utilizing channel reciprocity property in TDD system, RS overhead, UE feedback overhead can be minimized and the multi antenna system design can be unified regardless of antenna size and configuration at the base station. How to exploit benefit of channel reciprocity in case of analog-digital hybrid beamforming should also be studied. And, utilizing partial channel reciprocity can be considered where full reciprocity is not available, which will simplify the system design.
Of course, mismatch in number of TX, RX antennas at the UE should be addressed in order to obtain full channel knowledge at the base station. In case of number of TX antennas less than RX antennas, enhancement such as antenna switching can be considered for SRS transmission. Further enhancement on interference estimation at UE side can be considered to improve channel quality feedback and mechanism at base station to compensate the array gain should be studied.

Reciprocity based uplink transmission
As the number of antennas on UE grows, beamforming in uplink becomes possible. Similar to utilization of channel reciprocity at base station, it can also be utilized at the UE side. UE measures downlink reference symbols to obtain channel information for uplink transmission. It can be assumed that RX and TX antennas are same at the base station. Some details including how to determine MCS for uplink transmission should be further investigated. 

Conclusions
In this contribution, we discussed NR MIMO based on channel reciprocity. As the number of antennas on UE also grows, channel reciprocity based uplink and downlink transmission should be studied separately.
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