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[bookmark: _Ref409106980]Introduction
In 3GPP RAN #71 meeting, study on New Radio Access Technology [1] is agreed. One of the key objectives of SID is to study the different multiple access schemes. 
[bookmark: _GoBack]With the evolution towards 5G, bandwidth demands both from users and applications are expected to increase exponentially. The situation is exacerbated by the spectrum crunch that state-of-the-art cellular networks face. Though the move towards mmWave network might relieve some of the spectrum shortage concerns, it cannot be relied upon as a single standalone network. The need of the hour is a technique that could employ efficient reuse of existing spectrum, resulting in increased spectral efficiency. Ultra-dense networks (UDN) – a very well studied reuse technique is already reaching saturation and there is only a limit till which a network could be densified. Massive MIMO based systems intend to address the reuse through spatial division. With the number of antennas being on the order of hundred, the pilot feedback for efficient beamforming is huge, that defeats the purpose of reuse in the first place. To this end, we propose to study a fundamentally new reuse technique called In-band full duplex (IBFD) communication. IBFD implies transmission and reception on the same frequency, simultaneously. This technique has the potential of adding another degree of freedom to the network by avoiding the need for duplexing between transmit and receive chains and relieving 5G networks of various issues such as huge channel feedback, etc.
IBFD – Fundamental Issues
There are two study tracks involving IBFD communication, (i) making the IBFD enabled radio transceiver and (ii) given an IBFD enabled transceiver, how to fit it into a network to ease coverage/capacity issues. The major impediment to a successful IBFD radio is the self-interference which needs to be dealt with, in parts, at the analog and the baseband digital level. This is depicted in Figure 1: Self-Interference – major impediment to IBFD realization. The IBFD radio design has, to quite some extent, been established in important works such as [2], [3] and [4].
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Figure 1: Self-Interference – major impediment to IBFD realization
IBFD – 5G Networks Application
For the network application part, IBFD finds use in resolving various issues such as easing channel feedback by employing channel reciprocity, solving the adjacent channel interference problems between neighbouring nodes, maintaining simultaneous multiple connections for network nodes, etc.
Specifically for the massive MIMO use-case, the system has been well studied in the works [5], [6] and [7] and appears to perfectly complement the deployment of massive MIMO systems. The idea is to use an IBFD-enabled radio at the base-station and use channel reciprocity to achieve better channel state information at the base-station. This helps in efficient beamforming by the base-station and relieving the links of huge channel feedback which could have otherwise been used for more data transmission. This thereby results in a spectral efficiency increase of the system.
Proposal 1: To consider in-band full duplex communication in conjunction with massive MIMO systems.
Proposal 2: To consider and study other potential network wide applications of in-band full duplex communication.
Conclusions
Base on the discussions above, we have the following proposal and observations. 
Proposal 1: To consider in-band full duplex communication in conjunction with massive MIMO systems.
Proposal 2: To consider and study other potential network wide applications of in-band full duplex communication.
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