a2 United States Patent
Astely et al.

US009860044B2

10y Patent No.: US 9,860,044 B2
(45) Date of Patent: *Jan. 2, 2018

(54) PUCCH RESOURCE ALLOCATION FOR
CARRIER AGGREGATION IN
LTE-ADVANCED

(71) Applicant: Telefonaktiebolaget LM Ericsson
(publ), Stockholm (SE)

(72) Inventors: David Astely, Bromma (SE); Robert
Baldemair, Solna (SE); Dirk
Gerstenberger, Stockholm (SE);
Daniel Larsson, Stockholm (SE); Lars
Lindbom, Karlstad (SE); Stefan
Parkvall, Bromma (SE)

(73) Assignee: TELEFONAKTIEBOLAGET LM
ERICSSON (PUBL), Stockholm (SE)

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by O days.

This patent is subject to a terminal dis-
claimer.

(21) Appl. No.: 15/350,360
(22) Filed: Nov. 14, 2016

(65) Prior Publication Data
US 2017/0063506 Al Mar. 2, 2017
Related U.S. Application Data

(63) Continuation of application No. 12/896,993, filed on
Oct. 14, 2010, now Pat. No. 9,497,004.

(Continued)
(51) Int. CL
HO04M 1/00 (2006.01)
HO04L 5/00 (2006.01)
(Continued)

(52) US.CL
CPC ............ HO4L 5/0053 (2013.01); HO4L 5/001
(2013.01); HO4L 50094 (2013.01); HO4W
28/26 (2013.01);

(Continued)

(58) Field of Classification Search
CPC .. HO4B 1/3833; HO4M 1/0247; HO4M 1/0237

(Continued)

(56) References Cited
U.S. PATENT DOCUMENTS

8,194,603 B2* 6/2012 Nimbalker .............. He4L 5/e01
370/329
8,265,030 B2* 9/2012 Miki ......ocooe. He4W 72/1257
370/330

(Continued)

FOREIGN PATENT DOCUMENTS

CN 101765208 A 6/2010
we 2000022474 Al 2/2009

OTHER PUBLICATIONS

3rd Generation Partnership Project, Motorola (source), “Control
Signalling Design for Supporting Carrier Aggregation,” 3GPP TSG
RANI #56, R1-090792, Athens, GR, Feb. 9-13, 2009.

(Continued)

Primary Examiner — Md Talukder
(74) Attorney, Agent, or Firm — Coats & Bennett, PLLC

(57) ABSTRACT

Systems and methods of signaling uplink control informa-
tion in a mobile communication network using carrier
aggregation are provided. In one exemplary embodiment, a
method may include scheduling downlink transmissions to a
first user terminal on a single downlink component carrier
(CC) associated with a primary cell and scheduling down-
link transmissions to a second user terminal on multiple
downlink CCs or on a downlink CC associated with a
non-primary cell. Further, the method may include receiv-
ing, on a first set of radio resources, control information
associated with the downlink transmissions to the first user
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a second set of radio resources, control information associ-
ated with the downlink transmissions to the second user
terminal.
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