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Introduction FcBa@‘%?gé" —Beamforming 1 Orthogonal Broadcast Strategy (OBS)
* Traditional way of broadcasting S.I. eT (1-€)T | |
* In OBS a fraction 0 < € < 1 of total DOF’s Is reserved for broadcast
« S.l.: Overhead, e.g. MIB in LTE has a 3% < /55 - of S
overhead for a system b.w. of 1.08 MHz. » The per-DoF information rate to the kf* S-terminal and an I-
. Non-orthogonal Broadcast Strategy: terminal:
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» Advantage of massive MIMO: = (1—e)log, | 11 Pp |8k Vk :
: Data g% + pl,? I'{=1 : k‘g?\;v*
Large antenna array Broadcast S.1. in ot i=1,i# i
and the high dimensional _e:zﬁna r' = elo 1+ ' IhTUl2 /M’ 52
a few scheduled = null space of the remina : gz( pil I/ )
terminals (S.T. s) channel matrix to  Total average transmit power in OBS: P; £ ep; + (1 — €)py,.
S.Ts.

Asymptotic Performance Analysis (W — oo, H — o0)

System Model

« mmWave LOS channels having only one strong path  Theorem 1: For fixed 0 < e <1, a fixed per-DOF information rate
r. =R”, k=1,..,K to each S-terminal and a fixed rate R;" to an I-
terminal, the ratio of the required total transmit power for OBS to that

» Channel gain from BS to k" S-terminal: .
8k = [gk,o,o: = Yk,W—-1,00 -+ » 9k,0,H-1/ ---:gk,W—l,H—ll for NoBS is asymptotically ( (W, H) — o) given by

Giemn = mejakej#(m sin ¢gsinfy +ncosz?k)\)vha‘%5(wfm) /1(6, R,°°) a (ngl_)oo? _ E(ZRfO/E _ 1)/(2R;’° _ 1)
Y (1Y,H-1) R i _, i . . . . .
. The channel matrix from BS to 043 Y » Jn . o rFé;:r(t)h%r; th?f_ a_syrtrllpfotlc e1>\;pr_e33|on IS a good approximation for this
all the K S.T.’s om ‘15'”’ W) >U |C|e1r<1 y large I;ol'e' R (1)
T R o Vs %max §R°° - 1 (1- E)(ioo - 1)
) —x i f5; r—1 (2R /€ — 1)
+ Channel gain from BS to an I-terminal ' * Corollary 1. For any R;> >0 and 0 < e <1, the asymptotic ratio

u(e, R°) is always greater than one, i.e.,
u(e,R°) > 1
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- Further, for a fixed R{® > 0, u(e, R;®) increases monotonically with

. _ decreasing e, I.e.,
 Assumption: Perfect CSI| at BS for the channel to S-terminals and 6/1(6, Rf")/ae <0

no CSI for the channels to the I-terminals.

Simulation Parameters

Non-orthogonal Broadcast Strategy (NoBS)

. « Antenna spacinginthe BS,d =A/2, M' = 8.
« The vector transmitted from the BS on the tt" DOF: P J /

K » I-terminal: 8; = 1 and (¢;,6;) = (85°,40°), rf*** = 0.02 bits/DOF.
X(©) = Py ) visk(®) + VPr Ua(®)
k=1

Single User: Multi User:
Infor?nationﬂgeamfo:ned to >.l. broadcast to ) '81 =1 : :Bk =1,k=1,..,4
to S-terminals I-terminals ’ ((5615' 91) =.(900’450) ’ (¢1’ 91) — (900’?50); (¢2'62) — (600’?00);
» Total transmit power P; £ p, + p; T T 2bie/bOR o ,(fffs’ %%?ﬁfj;éf ?ozleg(/é;},'%) - (550
+ Ue c"™Mischosenst. GU=0and U"U=1, M' <M —K e -
+ The signal received at the k" S-terminal and an | terminal: Simulation Results
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 The MR and ZF beamforming vectors:
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» The per-DOF information rate to the k‘* S-terminal and an I-terminal:

Ratio of Reqd. Tx. power by OBS to that of NoBS (dB)
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Future Work
r 2 I(y;(t); q(t)) = log,[1 + (p;||WTU||? /M c#)]  Effect of channel estimation error.
where o7 is the variance of overall interference and noise at I-terminal.  Consideration of NLOS scenario.
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