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Introduction
RAN#71 has approved a study item on ‘New Radio (NR) Access Technology’ by achieving consensus that non-backward compatible radio access technologies need to be discussed and developed to satisfy key requirements of the fifth generation (5G) mobile networks [1]. One important aspect is the design of interference management schemes to meet the key NR requirements. TR 38.913 v0.3.0 states as one of key performance indicators in NR that 5th percentile user spectrum efficiency requires to be 3 times higher than IMT-Advanced requirement [2]. As small cells become more densely deployed in NR, performance degradation due to co-channel interference will be a more serious problem and make it hard to meet the cell edge requirement of NR. There is not a single one-size-fits-all solution to the interference management problems in NR. There are many improvements, large and small, from at least three fronts: sophisticated resource allocation (network management), transmitter techniques (TRPs coordination such as CoMP CS/CB, DPS, and JT) and receiver techniques (interference suppression, cancellation and decoding). In order to meet all the challenges for NR, we need all of them. 

Interference management based on advanced receivers for LTE
As a first step dealing with the co-channel interference problem on the receiver side, conventional linear receivers were improved by considering statistical information of interference channels and thus developed into minimum mean square error - interference rejection combining (MMSE-IRC) receivers, which are now widely and commercially used in industry. Another example of interference management based on advanced user equipment (UE) receivers is network-assisted interference cancellation and suppression (NAICS) in 3GPP Rel-12. The key specification support to realize NAICS is higher-layer signaling to facilitate inter-cell interference cancellation and suppression at the UE side. The specification support to realize this feature is semi-static signaling from eNB to UE that conveys interfering cell information that a UE can exploit when performing interference mitigation/cancellation. The exact mitigation/cancellation scheme employed at the UE receiver to support this feature is not specified. NAICS can be implemented using different receiver algorithms. One scheme that received much attention during the NAICS study/work item was symbol-level interference aware detection.

Sequence-level interference management for NR
Although symbol-level interference aware detection (IAD) provides superior performance compared to MMSE-IRC receivers, there are other receivers that can outperform it. It has been verified in information theory that sequence-level interference-aware techniques always increase performance and more importantly that maximum-likelihood (ML) optimal decoding performance can be achieved by another decoding strategy, simultaneous non-unique decoding (SND), which tries to decode the interference signal jointly with the desired signal but does not care about any decoding errors in interference decoding, when p2p coding techniques are imposed. Potential performance gain of sequence-level interference-aware techniques over IAD is illustrated as achievable rate regions in Fig. 1.
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Fig. 1. Achievable rate regions of two advanced receivers for interference-aware detection (IAD) and optimal maximum likelihood decoding (MLD).

Recently, it has been also shown in information theory that some modification at the transmitter side and advanced receivers exploiting such structure guarantee significant performance gain, while requiring to have the same level of inter-cell coordination and control signaling overhead as other sequence-level interference-aware techniques. If a network is aware of the interference cancellation/mitigation operations of a UE receiver, it could exploit that knowledge to improve system capacity. While these types of advanced transmitters and receivers could mean additional complexity on the network and the UE side, we think that the benefits outweigh the burdens. With proper specification design, interference management based on advanced transceivers can be realized with reasonable UE and network complexity.

Proposal 1: Sequence-level interference-aware techniques should be evaluated as a part of NR.
Proposal 2: Advanced transceivers for sequence-level interference management should be evaluated as a part of NR.

Evaluation Methods
The performance of interference management based on advanced transceivers could be evaluated as link-level and/or system-level performances. Evaluation metrics of interference management based on advanced transceivers include:
1) Spectral efficiency gain from sequence-level interference-aware techniques under the broad range of multiple interference channels
2) System-level throughput gain from sequence-level interference-aware techniques 
3) UL and DL control/signaling overhead associated with sequence-level interference-aware techniques
4) Decoding complexity associated with sequence-level interference-aware techniques

Proposal 3: Performances of interference management based on advanced transceivers should be evaluated based on key metrics including spectral efficiency, throughput, control/signaling overhead, and encoding/decoding complexity.

Conclusion
[bookmark: _GoBack]Interference management is an essential aspect of NR in order to achieve high system throughput. This contribution presents Samsung’s view on the support of interference management based on advanced transceivers for NR. The following proposals are made:
Proposal 1: Sequence-level interference-aware techniques should be evaluated as a part of NR.
Proposal 2: Advanced transceivers for sequence-level interference management should be evaluated as a part of NR.
Proposal 3: Performances of interference management based on advanced transceivers should be evaluated based on key metrics including spectral efficiency, throughput, control/signaling overhead, and encoding/decoding complexity.
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