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Future Services and Requirements

5G HyperService Cube
Mobility: ~ Okm/h ~ 500km/h
Frequency: 300MHz-300GHz
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Source: 5G: A Technology Vision - Huawei
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Rl VVieless Network Evolution
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FDD vs. TDD in Massive MIMO
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FDD: Heavy feedback for getting channel

TDD: channel information at base station
information at base station in Massive MIMO

can be obtained from channel reciprocity
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Qr Hardware impairment -- Calibration

Base Station (BS) Channel in The Air User Equipment (UE)

BS TX Downlink UE RX
¥ v v
Not Reciprocal Reciprocal Not Reciprocal

A A A

BS RX Uplink UE TX

[ Calibration: Compensate Hardware Impairment }
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Q? System Model
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Experiment Setup

* 1,9GHz

. 5MHz bandwidth
. LTE-like OFDM frames /

Frequency and time

ExpressMIMO?2 card

/ synchronized boards

\ ExpressMIMO2 card /

OpenAir4G software modem
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Experiment Results 1
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Experiment Results 2
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Q? Experiment Results 3
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Qf Conclusions and Future work

* Conclusions
— Relative Calibration is feasible in real TDD system

— Near perfect beamforming performance in small
MISO system

— Calibration parameter relatively stable during the
time
* Future work
— Scale up the MISO system
— Real time calibration
— Massive MIMO prototype
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