
Samsung Ex. 1008

(12) United States Patent 
Ringstrom et al. 

(54) ANTENNA DEVICE AND METHOD IN A 
MIMOSYSTEM 

(75) Inventors: Markus Ringstriim, Stockholm (SE); 
Bo Giiransson, Sollentuna (SE); 
Fredrik Ovesjii, Alvsjii (SE); Henrik 
Asplund, Stockholm (SE) 

(73) Assignee: Optis Cellular Technology, LLC, 
Plano, TX (US) 

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

(21) Appl. No.: 13/824,746 

(22) PCT Filed: Sep.23,2010 

(86) PCT No.: PCT /SE2010/051024 

§ 371 (c)(l), 
(2), ( 4) Date: Mar. 18, 2013 

(87) PCT Pub. No.: WO2012/039659 

PCT Pub. Date: Mar. 29, 2012 

(65) Prior Publication Data 

US 2013/0182794Al Jul. 18, 2013 

(51) Int. Cl. 
H04K 1/02 (2006.01) 
H04L25/03 (2006.01) 
H04L25/49 (2006.01) 
H04B 7104 (2006.01) 
H04B 7106 (2006.01) 

I 1111111111111111 11111 111111111111111 lllll 111111111111111 lll111111111111111 
US008891676B2 

(10) Patent No.: US 8,891,676 B2 
Nov. 18, 2014 (45) Date of Patent: 

(56) References Cited 

U.S. PATENT DOCUMENTS 

2007/0223423 Al 
2009/0181708 Al 
2012/0140801 Al 

9/2007 Kim et al. 
7/2009 Kim et al. 
6/2012 Asplund et al. 

FOREIGN PATENT DOCUMENTS 

WO WO 2008/022243 A2 2/2008 
WO WO 2011/019310 Al 2/2011 

OTHER PUBLICATIONS 

International Search Report, Application No. PCT/SE2010/051024, 
May 20, 2011. 

(Continued) 

Primary Examiner - Erin File 
(74) Attorney, Agent, or Firm - Vincent J. Allen; James H. 
Ortega; Carstens & Cahoon, LLP 

(57) ABSTRACT 

(52) U.S. Cl. 

The invention relates to the technical field of radio commu
nications, and in particular to an antenna device for a radio 
base station, and a method of operating an antenna device in 
a Multiple-Input Multiple-Output system. Embodiments of 
the invention disclose a secondary precoder (24) in series 
with a Multiple-Input Multiple-Output precoder (22). The 
Multiple-Input Multiple-Output precoder (22) has a first plu
rality of inputs (26, 28) for one or more Multiple-Input Mul
tiple-Output data streams, and a first plurality of outputs (30, 
32) for the one or more Multiple-Input Multiple-Output data 
streams. The secondary precoder has a second plurality of 
inputs (34, 36) and a second plurality of outputs (38, 40). The 
first plurality of outputs (30, 32) are in communication with 
the second plurality of inputs (34, 36). The antenna device 
further comprises a controller device (64), and the antenna 
device is operable to control an output power value of the one 
or more data streams at the second plurality of outputs (38, 
40). 

CPC ............ H04B 710456 (2013.01); H04B 710469 
(2013.01); H04B 710434 (2013.01); H04B 

710617 (2013.01) 
USPC ............................ 375/297; 375/295; 375/296 

( 58) Field of Classification Search 
CPC ... H04B 7/0434; H04B 7/0617; H04B 7/0456 
USPC .......................................................... 375/297 
See application file for complete search history. 19 Claims, 6 Drawing Sheets 

16 

: i ~ W4 ill v2! C2 Pz ! I : 

ii _______________ J ________ ------------- S-CPICH ---~4 :,?-------------~~--------/--r ____ i 
I I I 

' --T :/- '°"""'· Jr J ! 

63 6j 
64 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Samsung Ex. 1008

US 8,891,676 B2 
Page 2 

(56) References Cited 

OTHER PUBLICATIONS 

Written Opinion of the International Searching Authority, Applica
tion No.PCT/SE2010/051024, May 20, 2011. 
Ericsson et al: "HSDPA MIMO codebook subset restriction", 3gpp 
Draft; Rl-094977 HSDPA MIMO Codebook Subset Restriction, 3rd 
Generation Partnership Project (3gpp ), Mobile Competence Centre ; 

650, Route Des Lucioles, F-06921 Sophia-Antipolis Cedex, France, 
No. Jeju; 20091109, Nov. 9, 2009, XP050389331. 
Qualcomm Europe, MIMO Codebook restrictions for single stream 
transmissions, 3GPP Draft; Rl-0958068 MIMO Codebook Restric
tions, 3rd Generation Partnership Project (3GPP), Mobile Compe
tence Centre; 650, Rout Des Lucioles; F-06921 Sophia-Antipolis 
Cedex; France Nov. 9, 2009. 
Supplementary European Search Report, Application No. 
EP10857591.l dated Feb. 27, 2014. 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Samsung Ex. 1008

U.S. Patent Nov. 18, 2014 Sheet 1 of 6 US 8,891,676 B2 

:!:I 

~I 

( Sjl 
0 ...... 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Sam
sung Ex. 1008

20 

:-------------------------------------_ j 54 : Non-MIMO _______________________________ ) ______________ _ 

: HS-PD SCH ,- - - _______________ / 42 

, ------- ~ 46 'C : MIMO : - - - - - - PCH o rorru 60 -......_: ommon precoder 

: stream 1 : .i.Wi 
I I ..._ IC>\ J"'T'\ 
I 26: ~ . 

--

I 

MIMO : ~ 
stream 2j 

CCH 

62 

58 

28 : -'l:'_, ~\,1/: 1) -\.LI 

-- I Jv2: ic I •w 1- I 2 
I 4 I I _________ ) _________ . S-CPICH 52 : : 

/ 
_______________ \ __ 

------------------ -------------------------------------

22 24 56 

I 
I 
I 
I 
I 
I I -r--,-
1 I 
I I 
I I 
I I 
I I 
I I 

L---------------~~~~l~~~I Scheduler 
L ________________ r ) I I ---1---- - : -:rr _____ J 

) 63 

63 65 

64 

16 

xr 
I~ 
X. - ~ 

18 

Fig 2 

~ 
00 . 
~ 
~ 
~ 
~ = ~ 

z 
0 
~ .... 

~CIO 

N 
0 .... 
.i;... 

rJJ 
=-('D 
('D ..... 
N 
0 .... 
O'I 

d 
r.,;_ 
00 
00 
\0 

"'""' O'I 
-....l 
0--, 

= N 

f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


Sam
sung Ex. 1008

66 

6
8
------1 UE Capability Info 

(MIMO Support etc) 

User Data Info + 

~!:~ 11--1 _____ :1 

Scheduler 

User n>---------

• 

Available power 
72~ (per PA or Total Power) 

Cell Capability Info ~70 
(MIMO Support etc) 

• 

/76 
List of Scheduled users 

~64 

• 

Number of available 
HS-POSCH codes 

Fig 3 

------74 

~ 
00 . 
~ 
~ 
~ 
~ = ~ 

z 
0 
~ .... 

~CIO 

N 
0 .... 
.i;... 

rJJ 
=('D 
('D ..... 
~ 

0 .... 
O'I 

d 
r.,;_ 
00 
00 
\0 

"'""' O'I 
-....l 
0--, 

= N 

f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


