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Specific features of IMT-2020
Networks

Super High Dense
Ultra low Latency



Super High Dense Networks

 Up to 1 mln devices per 1 square km
* D2D communications
* WiFi Direct



Super High Dense Networks (2)
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Super High Dense Networks (3)
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Super High Dense Networks (4)
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D2D Network

The D2D communications in the super high dense
conditions establish a D2D network.

In determining the interference, traffic that is
generated in super dense networks in the route
sections must be taken into account.

The route of the shortest length can no longer be
considered optimal.

The development of new protocols for super
dense networks using technologies D2D is
required.



Ultra Low Latency

T=Rxt+ 0O,
e R—distance,

* T— latency due to light speed limitation (5
microsecond per km, Y.1541),

* O —latency due to network processing.



Ultra Low Latency (2)

Round Trip Latency, R=50km

Satellite communication - ?
Tethered platforms or tethered UAV’s

The network clustering is needed.



Clustering (Leningrad region)




Clustering (Moscow region)




Clustering (Perm region)




Network with ultra low latency

 The network will be decentralized together

with implementation of technologies with
ultra low latency

* This will be the basis for the subsequent
implementation of the Network-2030



Network-2030 vision

TakTunbHbIN NHTEpHET

CeTb CBA3M C ynbTpa ManbiMu
3agepxkamu 2030 INeTatowme cetn

[MpomblLUnEHHBIE FYyMaHOUAbI HaHoceTun

NHpycTpus 4.0



Robots avatars

CkaHupoBaHue obpasa yenoseka
1 obyyeHve aBaTapa

ABaTap nof, KOHKPETHYHO 3agady

Knactep aBatapos



Avatar communications

Human-to-Avatar (H2A)
Avatar-to-Human (A2H)
Avatar-to-Avatar ( A2A).



Nano networks
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Molecular nano networks

The human body,
food (nm —mcm) Ca™
Average distance

(mcm — mm) bacteria

Hundreds m and km pheromones



Micro spectrometer application

User
Internet
Smartphone
g with software
Cloud server with
Portable infrared database
spectrometer

???

Object of research



Analysis screen (micro spectrometer
SCiO was using)
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Traffic analysis

File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help
dm 2@ immB Re>=FT sEIEHaaanE
(M T2poty = display fiter . <ctri-/> =3 ~| Expression.. +

Mo. Time Source Destination Protocol Length Info
42 28.361949 controller host HCI_EVT 7 Rcvd Command Complete (LE Clear White List)
43 28.362872 host controller HCI_CMD Sent Vendor Command @x@@l1l7 (opcode @xFC17)
44 28.363323 controller host HCI_EVT Rcvd Command Complete (Vendor Command @xeely

45 28.363446 remote () localhost (Redmi) L2CAP Rcwd
46 28.363560 remote () localhost (Redmi) L2CAP Rowd
47 28.363622 remote () lecalhost (Redmi) L2cAP Rowd
48 28.562392 host controller HCI_CMD Sent Reset

Frame 45: 488 bytes on wire (3984 bits), 488 bytes captured (3984 bits)
Bluetooth
Bluetooth HCI H4
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Bluetocoth L2CAP Protocol
Length: 479
CID: Reserved (@xeeed)
Payload: 15820008018058428867d3814384a64324af43d8afa6edes. ..
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Conclusions

1. The route of the shortest length can no longer
be considered optimal. The development of new
protocols for super dense networks using
technologies D2D is required.

2. The network will be decentralized together with
implementation of technologies with ultra low
latency.

3. There will be many new communications in the
networks of 2030, including communications
Human-to-Avatar (H2A), Avatar-to-Human (A2H),
Avatar-to-Avatar ( A2A).



Conclusions (2)

4. It is necessary to take into account in the
investigation on networks 2030 the potential of
traffic generated by nano networks.



