
IPR2019-00958 
Apple Inc. EX1009 Page 1

United States Patent [19]

Olofsson et al.

US006167031A

[11] Patent Number: 6,167,031

[45] Date of Patent: Dec. 26, 2000 

[54] METHOD FOR SELECTING A
COMBINATION OF MODULATION AND
CHANNEL CODING SCHEMES IN A
DIGITAL COMMUNICATION SYSTEM

[75] Inventors: H2°1kan Gunnar Olofsson, Stockholm,
Sweden; J6rn Thielecke, Erlangen,
Germany

[73] Assignee: Telefonaktiebolaget LM Ericsson
(publ), Stockholm, Sweden

  

[21] Appl. No.1 08/921,321

[22] Filed: Aug. 29, 1997

[51] Int. Cl.7 ....................................................... H04Q 7/34
[52] US. Cl. .......................... 370/252; 370/345; 455/673
[58] Field Of Search ..................................... 370/252, 345;

455/63, 67.3, 226.3, 228, 522

[56] References Cited

U.S. PATENT DOCUMENTS

5,909,469 6/1999 Frodigh et a1. ......................... 375/302

FOREIGN PATENT DOCUMENTS

0 137695 A2 4/1985 European Pat. Off. ......... H04N 1/00
0 154565 A2 9/1995 European Pat. Off. ........ H04L 27/00
0 731573 A1 9/1996 European Pat. Off. ........ H04B 17/00

WO 93/00751 1/1993 WIPO H04B 1/10
WO 97/13388 4/1997 WIPO .............................. H04Q 7/38

OTHER PUBLICATIONS

Sampei, S. et al, ‘Adaptive Modulation/TDMA Scheme for
Personal Multi—Media Communication Systems’, Global
Telecommunications Conference, 1994, GLOBECOM’94,
Communications: The Global Bridge, IEEE, pp. 989—993,
Nov. 1994.

UE, T. et al., ‘Symbol Rate and Modulation Level Con-
trolled Adaptive Modulation/TDMA/TDD for Personal
Communication Systems’, Vehicular Technology Confer-
ence, 1995 IEEE 45th, pp. 306—310, Jul. 1995.

Matsuoka, H. et al., ‘Adaptive Modulation System with
Variable Coding Rate Concatenated Code for High Quality
Multi—Media Communication Systems’, Vehicular Technol-
ogy Conference, Apr. 1996, IEEE 46th, pp. 487—491.

Pearce, D.A.J. et al., ‘Comparison of Counter—Measures
Against Slow Rayleigh Fading for TDMA Systems’,
Advanced TDMA Techniques and Applications (Digest No.
1996/234), IEE Colloquium, pp. 9/1—9/6, Oct. 1996.

Naijoh, M. et al., ‘ARQ Schemes With Adaptive Modula-
tion/TDMA/TDD Systems for Wireless Multimedia Com-
munication Services”, Personal, Indoor and Mobile Radio
Communications, Sep. 1997, PIMRC’97, 8th IEEE Interna-
tional Symposium, pp. 709—713.

Biglieri, E. et al., ‘Coding and Modulation Under Power
Constraints”, IEEE Personal Communications, pp. 32—39,
Jun. 1998.

European Search Report dated May 12, 1998.

J .E. Kleider et al., “An Adaptive—Rate Digital Communica-
tion System for Speech”, 1997 IEEE International Confer-
ence on Acoustics, Speech and Signal Processing, vol. 3,
Apr. 21—24, 1997, Los Alamitos, CA.

Primary Examiner—Melvin Marcelo
Attorney, Agent, or Firm—Burns, Doane, Swecker &
Mathis, L.L.P.

[57] ABSTRACT

A communication system that supports multiple modulation
and channel coding schemes selects an optimum RF link by
measuring link quality parameters, such as C/I ratio. All of
the available RF links are characterized based on the mea-

sured link quality parameters by calculating mean values
and variances of the parameters. Based on the characteriza-
tion of the RF link, user quality values, such as user data
throughput and speech quality values, are estimated. The
communication system selects the RF link that provides the
best user quality value.
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