US 20070064669A1

a2y Patent Application Publication o) Pub. No.: US 2007/0064669 A1

a9y United States

Classon et al.

43) Pub. Date: Mar. 22, 2007

(54) METHOD AND APPARATUS FOR
REDUCING ROUND TRIP LATENCY AND
OVERHEAD WITHIN A COMMUNICATION
SYSTEM

(75) Inventors: Brian K. Classon, Palatine, IL (US);

Kevin L. Baum, Rolling Meadows, 1L
(US); Amitava Ghosh, Buffalo Grove,
IL (US); Robert T. Love, Barrington,

1L (US); Vijay Nangia, Algonquin, IL.
(US); Kenneth A. Stewart, Grayslake,
1L (US)

Correspondence Address:
MOTOROLA, INC.

1303 EAST ALGONQUIN ROAD
ILO1/3RD

SCHAUMBURG, IL 60196

(73) Assignee: MOTOROLA, INC., Schaumburg, IL

@n
22)

Appl. No.:  11/276,982

Filed: Mar. 20, 2006
Related U.S. Application Data

(60) Provisional application No. 60/666,494, filed on Mar.

30, 2005.

Publication Classification

(51) Int. CL

HO4B 77212 (2006.01)
(52) US.CL oo 370/347; 370/337; 709/236
(57) ABSTRACT

During operation radio frames are divided into a plurality of
subframes. Data is transmitted over the radio frames within
a plurality of subframes, and having a frame duration

(US) selected from two or more possible frame durations.
701701 702
\ \  \RADIO FRAME CONSTRUCTED FROM SHORT FRAMES
~ \/ — -
T~ SHORT FRAMES "

RADIO FRAME n-1

[T

RADIO FRAME n = RADIO FRAME n+i

”~
-~

/

/
SYNCHRONISATION AND
CONTROL REGION

~
-~

3 *
RADIO FRAME (10ms) \\
RADIO FRAME CONSTRUCTED FROM LONG FRAMES >~

ZI

703

LONG FRAME

E CONTROL SYMBOL

©

CKE

A R

T
M

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Patent Application Publication Mar. 22,2007 Sheet 1 of 19 US 2007/0064669 A1

104
103
% BTS
Q)
105
HFI1IGEH. 1
100
207 Y
201
2(04 TRANSHITTER |7
DATA ——  LOGIC 203
RECEIVER |7
FI1GH. 2

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Patent Application Publication Mar. 22,2007 Sheet 2 of 19

US 2007/0064669 A1
301
{ RADLO FRAME (10ms)
® & o
™ el _ Nrf SUB-FRAMES
\
/ SUB-FRAKE \
P OFDM SYMBOLS
FIG. 3
> =Tsn 300
Tsf
SYMBOLS
souoae L™ SHORT FRAME MULTIPLEX
WIT, , .
. 0.5ms 0.5ms
SHORT FRAME
73 COMMON PILOT
(0.5ms) & CONTROL F1G. 4

I DATA

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com



https://www.docketalarm.com/

Patent Application Publication Mar. 22,2007 Sheet 3 of 19

SCHEDULABLE Ny 0.5ms (e

LONG FRAME MULTIPLEX

US 2007/0064669 A1

UNIT

VO

%

0 )
727 77
) )

)

'%V/VV' /
/% 7
A

N

)
)
)

S—
/
i

VA

%

%

/

d Azél a

L T 2L T

[ ] couon P1LoT SMBoL

E= conTRoL S¥wBoL

DATA SYMBOL

FIG. 5
PARAMETER LONG FRAME CONFIGURATION

RADIO FRAME DURATION (ms)] 10 10 10 10 10 10 10 10 10 10 10 10
SUBFRAMES / RADIO FRAME | 20 20 20 18 18 18 16 16 16 15 15 15
SUBFRAME_DURATION (ms) | 0.5 0.5 0.5 10.555960.55556 | 0.55556] 0.625 [ 0.625 | 0.625 | 0.66667)0.66667 |0.66667
SUBFRAMES / LONG FRAME] 3 4 b 4 5 6 3 4 9 3 4 9
LONG FRAME DURATION (ms) | 15 2 3 122222212.77778(3.33333] 1875 | 25 | 3.128 277) 2.66667 {3.33333

OVERHEED SUBFRAMES 2 2 2 2 2 2 2 2 2 2 2 2
MAX LONG / RADIO FRAME | 6 4 3 4 3 2 4 3 2 4 3 2
MIN SHORT RADIO FRAME pP~Z0 2 0 0 1 4 2 2 4 1 1 3
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