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On the Study of Optimal Feedback
Rate for Downlink Cellular Networks
with Multi-Antenna Base Stations
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ABSTRACT

This letter studies the optimal number of feedback
bits required for downlink MIMO systems in dense
cellular networks. An asymptotic number of feedback
bits that maximizes the net spectral efficiency is
analyzed. Moreover, the increasing rate of the
optimal number is investigated with respect to the

channel coherence time.
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Fig. 1. Optimal number of feedback bits (B*) vs.

channel coherence time (7))

10 ° /=2 7F33ledtt. Z=ES random  vector

quantization [4]2 E3l AAsisich AR HAT
SNRE P, = P/(KEL | d, |"]) 2 eI, 2E e
A= p =10 dBS! #A$-E 7Hdskgdch a3 1S
(13)ellA] gt HAe] =) v ERS Teja 9lek
5241 (13)9] Ao} A Eeo]A] Azl 227} by
sh=dl, o] (9)9ll4] quantization®d S-S 4812 #9]
2 2AkEl7] wlitelr). AujAl]l el 237} gl
AR (14)ellA] T3t zﬁﬁ A A7Yel g HA w=
W W) B0 Z74E-E AXE lE 4 ik ol
[1]°l AdE 55 *J FelE &83ks A"l
o odukslgt Axkw B 4 9l

(e3

¢

(1]

2]

[3]

(4]

[5]

References

J. Park, N. Lee, J. G. Andrew, and R. W.
Heath Jr.,
interference-limited ~ multi-antenna
systems,” [EEE Trans. Wireless Commun.,
vol. 15, no. 8, pp. 5748-5762, Aug. 2016.
S. Jung and M. Min, “On the optimal
feedback rate for BD with limited feedback in
cellular networks,” in Proc. KICS Fall Conf
2019, pp. 0511-0512, Korea, Nov. 2019.

Y. S. Kang, “Quantization cell approximation

“On the optimal feedback rate in

cellular

for MIMO broadcast channels with receive
antenna combining,” J. KICS, vol. 44, no. 11,
pp- 2054-2057, Nov. 2019.

N. Jindal, “Antenna combining for the MIMO
downlink IEEE Trans.
Commumn., vol. 7, no. 10, pp. 3834-3844, Oct.
2008.

M. Min,
feedback rate in downlink cellular systems
with multi-antenna IEEE
ACCESS, vol. 7, pp. 161871-161886, Nov.
2019.

channel,” Wireless

“Unified derivation of optimal

base stations,”

667

www.dbpia.co.kr



	다중 입출력 기반 하향 링크 셀룰러 네트워크 내의 최적의 피드백 비트수에 관한 연구
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 시스템 모델
	Ⅲ. 양자화 오차의 분포 및 최적 비트백 비트 수
	Ⅳ. 시뮬레이션 결과 및 결론
	References


