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Heterogenous Dataplane
• Fibre, copper, mmWave, µWave, …
• Wavelength, TDM, packet switching
• Outdoor, indoor, …

Heterogenous traffic types
• Backhaul
• Fronthaul (different functional splits)

Outdoor MmWave
• 802.11ad based, 60GHz
• SencityMatrix V-band antenna
• gain of 38dBi
• 3dB beamwidth of 1.8°

Indoor MmWave
• 802.11ad based, 60GHz
• CMOS embedded antenna
• gain of 10dBi
• 2x2 MIMO
• Automatic beamforming

Circuit switch
• TDM on top of optical switch

Packet switch
• Openflow switch (lagopus, DPDK based)
• Openflow pipelines

• Pure forwarding
• simple encapsulation/decapsulation

(encap/decap)
• Encapsulation/decapsulation, 

multi-tenanty support (pipeline)

Throughput and packet loss 
185m outdoor link

MCS Achieved 
MPDU 

Throughput 
(Mbps)

Achieved Phy 
Rate (Mbps)

Max 
Distance 
(meters)

7 1020 1925 2.6

6 900 1540 3.6

5 790 1251.25 4.8

4 760 1155 8.2

3 665 962.5 10.3

2 565 770 15.7

1 325 385 16.9

Throughput and achievable 
distance

Measurement:
Additional latency by TDM (incl. FEC): 4µs
BER after FEC: < 10-15

Impact of beamforming procedure:
• Throughput gains over big 

antenna misalignments
• Robustness showed over small 

and null antenna misalignments
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