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Abstract 
 
The most recent trends in 5G networks are rapidly proceeding toward some key directions: 

1) Seamless integration of heterogeneous wireless networks into different tiers; 

2) Progressive network densification with a consequential decrease of cell size. 

In such a framework, the old paradigm of “cellular networking”, where each terminal is 

univocally associated to a base station, identifying the “cell” is no longer suitable to afford 

such kind of evolution. This is the reason why the new concept of “cell-less” network is 

raising nowadays more and more interest. In cell-less networks, a user terminal is free to 

access one or more base stations (BSs) and/or access points (Aps) by different uplink and 

downlink, considering wireless channel status and the rate demand, or, even, not to access 

to any BS or AP if the terminal is idle. So, the terminal is not associated to any BS or AP 

before it transmits. The management of the network switching is completely “soft”, in the 

sense that an SDN controller, replacing the old Mobile Switching Centers, decides which one 

of the available BS / AP better performs data transmission for the mobile terminal. 

It is clear that such a paradigm is definitely advantageous for a naturally heterogeneous 

context like the 5G one, where different network technologies will coexist and cooperate 
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together to provide a plethora of services, characterized by very different requirements in 

terms of throughput and latency.  

In the framework of cell-less nets, millimeter wave communications will play a key role. 

Substantially, the bands above 30 GHz frequencies will provide the “gigahertzes” of 

bandwidth necessary to support the broadband connectivity in the last short-range tier of 

the 5G network. In such a tier, no cell will be found, just hotspots providing data rates of the 

order of Gigabits/sec. in indoor and outdoor small areas large, at most, some tenths of 

meters. Large bandwidth availability and reduced interference with other tiers make mm-

wave transmission very suitable in the context of cell densification, typical of cell-less 

networks. 

However, some key issues inherent to the utilization of mm-wave bands in dense urban 

environment are still to be solved and are actually matter of intensive research work. The 

propagation of mm-wave RF signals in urban channels is problematic, as the presence of the 

Line-of-Sight (LOS) component cannot be guaranteed and the NLOS propagation is usually 

characterized by huge pathloss and shadowing. Therefore, the power resources are overall 

scarce and should be exploited in optimized way. In the millimeter wave domain, the 

spectral efficiency is not a must. On the contrary, the power efficiency is a must. The design 

of the physical layer should therefore carefully consider this claim.  

In the talk, the concept of cell-less nets will be first introduced (Part 1). Then, the role of 

millimeter wave communications will be considered in the framework of cell-less networking 

(Part 2). In Part 3, the open issues of millimeter wave communications in dense urban 

environment will be discussed. In Part 4 of the talk, some possible solutions in terms of 

waveform design and efficient MIMO processing will be presented. Some conclusion will be 

drawn, before opening the discussion with the audience.  
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