QUADRATIC DETECTION IN NONCOHERENT MASSIVE SIMO SYSTEMS OVER CORRELATED CHANNELS
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MOTIVATION ENERGY STATISTIC NUMERICAL RESULTS
* Industrial lIoT (lloT) requirements:
- High reliability and stringent latency constraints Quadratic framework: é(y) 2 yHAy 4+ c )L
- Limited traffic volume :
- High density of low-power/low-complexity terminals Studied implementations:
- Proposed implementation: - _ " - de o s L
. Leverage mMTC and URLLC from 5G (& beyond) O B OUEY: Obtated by it =
- Noncoherent massive SIMO with one-shot transmission ' Mess]; una r.?tlc I;n |aseh ethl{rgalt)or ( Q I) bl tained by minimizing N%
- Statistical CSI at Rx, low-complexity Tx (6)‘_5' t_ a_c leves the ut is unreafizable. _ — 10k
- Quadratic minimum mean squared error (QMMSE): Obtained by '
minimizing E[MSE(é)|e].
PROBLEM STATEMENT - High-SNR (HSNR): Derived from a high SNR approximation of the ML 0s L %4
detector. e e
. . . . 10~ 10~ 10~ 10~ 10~ 1
. . - Energy detector (ED): Low-complexity technique that is well-known in the
- Massive Rx array with NV antennas Iitera?Zre (ED) PIEXItY q SER
* Equiprobable M-ary constellation X', decoding after a single channel use Figure 1. BQUE SER at SNR=10dB with moderate channel correlation (p = 0.7).
- Correlated Rayleigh fading (h) and correlated additive Gaussian noise (z) All these methods are equivalent under isotropic fading and white noise.
Slgnal model at RX: Yy — hx -+ Z, X & I SYM BOL DETECTION
O --@--HSNR  -48--ED
. . 107"k --A-- QMMSE --0-- ABQUE
ML DETECTION Detection regions: : -%--BQUE --@--ML
| | | - Have to be obtained numerically. 1072 E
- Rx only perceives energy information from y. . . . . L o :
| | . - The use of a massive array can be exploited to derive a simpler approximation K
- Unipolar PAM constellation: X' = {,/e6; =0 < /g5 < - < /€ }- through the central limit theorem. -
10 ° F
- This results in an analytic expression for the (approximate) error probability.
ASYMPTOTIC PERFORMANCE
—4
: : g : AssisTED BQUE (ABQUE 107 F
Uniquely identifiable constellation (UIC): |z |* # |z;|%, V2,2, € X QUE (ABQUE) - - " 20
; Decision-directed detection scheme with close to ML performance in
Theorem 1: UICs are asymptotically error-free for N — oc. . . P SNR [dB]
many regimes. Implemented in two phases:
Theorem 2: UICs have an error floor at high SNR for M > 2. 1. An energy statistic is obtained from ED. Figure 2. SER of presented detectors for N = 512 and moderate correlation (p = 0.7).
2. The previous estimate is used to enable the genie-aided BQUE
_ _ _ _ _ detection.
Under white noise and isotropic channel, ML detection can be decomposed as: ——— --@-- ISNR
--@--ED
1. Computation of a quadratic statistic of data: £(y). o L :::::ggg%sg
2. One-dimensional decision problem: z(&). SUMMARY OF DETECTION SCHEMES : -~%-- BQUE
' --@-- ML
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Cofinanciado por ABQUE | O(N*“) 4+ O(M) Low loss v X v X Figure 3. Error floor level of presented detectors for N = 512.
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