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Introduction
In the RAN1#86b meeting, the following agreement was made [1]:

	R1-1610831	WF on Spatial Multiplexing Schemes for MU-MIMO	Mitsubishi Electric, InterDigital, Samsung, NTT DOCOMO, IITH, IITM, Tejas Networks, CEWIT, KDDI
Also supported by AT&T, Reliance jio, Huawei, HiSilicon



As shown below, the proposal was to investigate and compare the performance and complexity of nonlinear precoding schemes against existing linear precoding schemes.

	Study performances of nonlinear precoding schemes for MU-MIMO focusing on the following aspects
· Potential nonlinear precoding schemes
· Performance advantages over linearly precoded systems
· Comparison of complexity with respect to linearly precoded systems
· Specification Impacts (e.g., signaling and RS design, etc.)



In addition, it was proposed to investigate possible specification impacts of nonlinear precoding on specification elements such as signaling and RS designs.  In this contribution, we focus on required signaling for precoder types.
NLP transmission schemes
To separate users at the transmitter by nonlinear precoding (NLP), accurate channel information is required at the transmitter for its linear and nonlinear operation. In RAN1, various feedback schemes such as reciprocity based channel estimation schemes are considered to improve quality of the feedback information for the transmitter. Thus, NLP can take advantages of the new CSI acquisition schemes. Two types of NLP, namely Tomlinson Harashima precoding (THP) and vector perturbation (VP), are described in [2]. The receiver architecture shown in Figure 1 can be used to demodulate the nonlinearly precoded data.



[bookmark: _Ref465361143]Figure 1 Receiver for THP or VP based NLP

Need for signalling precoder type

 
[bookmark: _Ref461459171]Figure 2 : Relationship between 5G BS and UE

Figure 2 demonstrates a relationship between NR BS and UEs which is with or without modulo. UEs without modulo cannot demodulate nonlinearly precoded signals while UEs with modulo can demodulated both nonlinearly and linearly precoded signals as explained in our past contribution [3]. Thus, UE capability information is necessary for BS to choose an appropriate precoding type for a UE.

[bookmark: _GoBack]As described in the previous section, nonlinearly precoded signals require modulo operation at the receiver. Thus, there is a need to signal UEs about the precoding type used at the transmitter. For example, UEs can be notified whether linear or nonlinear precoding is used at BS. As explained in [2], linear precoding should be used at the transmitter for DMRS to maintain transparency in precoding methods for DMRS. Thus, notification of precoding type is important for both DMRS and data processing at the UE. For example, if UE is notified about the use of nonlinear precoding at the transmitter, UE can use linear decoding for DMRS and modulo operation for data demodulation.

A notification of the precoding type can be kept simple, e.g., 1 bit signalling to indicate linear or nonlinear precoding. If the BS signalling to indicate precoder type is adopted in the specification, the UE can turn on/off the modulo operation, depending on the indication precoding type transmitted by the BS for the optimum performance.

Proposal 1: Consider supporting a notification mechanism for precoding types in NR-MIMO

Conclusion 
In this contribution, we presented the possible specification impact of nonlinear precoding. A proposal is made in this contribution.

Proposal 1: Consider supporting a notification mechanism for precoding types in NR-MIMO
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