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Introduction and Problem Statement

4" UNIVERSITY OF

SURREY
|

Massive MIMO and millimetre wave communications are two potential
candidate technologies for 5G. In fact, the concept of mmWave is already

deployed in several standards (IEEE 802.11ad, 802.15.3c).

Large number of antennas in the system forces us
(Digital/Analogue) beamforming techniques to

i.  avoid high costs of RF chains and

ii. reduce hardware operating costs (e.g., insertion loss).
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Existing Solutions SURREY

The idea is to maximise the transmission rate by properly designing Fg, and Fgp that is defined as follows:

C = max logdet(I+ R;'H FypFy,Fi,Fi H).

{Frr,Fgs}

» Massive MIMO systems:
Using law of large number H?H = I. It can also be proved that F&, Fr.~ I and F; ~ I.
Given theses assumptions, the values of F are calculated.

» Millimetre Wave Communication systems:
Common assumptions
i.  onlylimited number of rays arrive at the transceiver (spatially sparse channel).
ii. AoD/AoD and corresponding gains are estimated.

Assuming H = USVH and F}°'F)P = v, (near-optimal) Fyy, F; are calculated using the knowledge of H,
AoA/AoD and the gain per AoA/AoD.

Note: The existing solutions are (i) sub/near optimal and (i1) system and channel specific.
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Proposed Hybrid Beamformer 15 SURREY

Define transmissionrate as follows

C = max logdet(I + R;* W, ,;Wrp H FrpF oo FE FE HEWH Wi ).
{ Frr, Fpp, Wgr, E"1/,5’3}’
Proposed Algorithm for Designing Fp; (and Wpyy):

Assumingy = HFppFpp x = U LVFppFpp x
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> Step It setryy = sign{lm(vy1v,1)} [V11V24]| V3, V33
» Step II: set 6,; = Arccos (w) 0 0]
21
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Simulation Results - I
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Advantages:

» Phase Shifter values (Fg) are calculated using simple functions derived in this work.

* Only H is required for implementing the algorithm . State of the art requires AoA/AoD and gain per
scatterer.

« Algorithm can be applied to wide range of systems and channels. State of the art is system and/or
channel specific.

« Low complexity and superior performance compared to state of the art.

Disadvantages:

« Any disadvantage of analogue phase shifters
* Anything else?
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