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WTTx
last-mile “fiber in the air” for households

Households with Internet globally

>10Mbps 0.3B
< 10Mbps 0_4 B Source. [TU 2015 ICT Facts

NoAccess 1B

Fiber-like experience

WTT xprovides
Fast Ttm & ROI
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Complementary Bands for 5G

Primary bands
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5G spectrum above 6 GHz
Propagation and link budget

Penetration & O2|

Link budget performance (meters)

For 1 Gbps downlink data rate

Low lnss penpteation Highloes penetration
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Standard glass dominated building
(e.g., apartment house)

UMa: Urban macro 02l: Outdoor-to-indoor

UMi:  Urban micro 020:  Outdoor-to-outdoor
InH: Indoor hotspot

Huawei proprietary — restricted distribution

150dB System Budget
(85% coverage)




ore antenna gain
- required

tary — restricted distributi;on“ .




Phased Array concept

Source Wikipedia

Phased array
— Usually refer to an electronically scanned array

— Itis an array of equally spaced antennas that creates a
radio waves , which can be steered to maximize the gain
in different directions

— Relay on the coherent combining of the TX/RX wave

Wanted characteristics
— No need of mechanism to move the antenna
— Behavior consistent over a wide spectrum of frequencies
— Accurate phase shifters control system

— It can create nulls in specific directions to suppress
interference
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Analog and Digital BeamForming

Single ADC/DAC Analogue phase High number of ADC/DAC
Shitters Phase shifters in digital domain
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Hybrid BF

Balanced digital/analog functions
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* Can be “clustered’” or “Full Connected”
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low power ADC (&DAC)
~Low resolution
Ultra Gsps rates (RF samg




Low resolution ADC

« Number of N bits required with oversampling gain and processing gain (multiple receiver chains)

f
NR,,-=6.02N +1.76dB +10l0g,, m +10log,, NS,

+ Constant C/l over each antenna element assumption
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mmWave Channel é"é"
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Conventional MIMO channel estimation cannot be applied
—  Physical channel model very preliminary

High number of antennas leads to high channel dimensionality
Direct access to the channel is affected by RF pre-preprocessing
Need to exploit channel structure to enable efficient channel estimation

Source Rappaport et al. IEEE Trans:
NLOS Polar Plot
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—  Only a few clusters exist due to the propagation characteristics at mmWavve ‘?Hr
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T-R Separation; 77 m

Fig. 18. 28 GHz NLOS polar plot for a T-R separation distance of 77 m show-

ing that energy arrives at distinct AOAs, motivating the vse of beamforming
and beam combining in mmWave MIMO systems.
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Ready for 5G?

Thank You.
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