WO 2009/132034

100

118

120

104

1/13

126

PCT/US2009/041297

FIG. 1



PCT/US2009/041297

WO 2009/132034

2113

¢ O

INHLSAS \

INTNITIVNVIA
ANV SNOTLVYAdO /

14114 -/

00¢ |\\

ININOJINOD
NOILVTHI YOIHDIAIN
JILVINOLNY

LNINOJINOD
NOILJHLAA
Pz 1A HOdHOIAN

INANOJINOD 1 A INANOJINOD
TYAOITH \——/ TOUYINOD
(4 +/ HOIHOTAN ADUNOSTYE O1avy
907 _/
INANOJINOD
INANADVYNVIA
01z /| SNOILYTHY
HOIHOIAN
807 —”
NOLLV.LS ASV4




WO 2009/132034 PCT/US2009/041297

3/13

300
e

o 204
OPERATIONS AND MANAGEMENT
SYSTEM

/s 302

SETUP AND L 304
UPDATE 4
COMPONENT

CONFIGURATION | | 396
COMPONENT

CONSTRAINT 308
UPDATE 4
COMPONENT

AUTOMATIC
NEIGHBOR RELATION
MANAGEMENT
COMPONENT

FIG. 3



WO 2009/132034

FIG. 4

4/13

204
/—0

OPERATIONS AND

MANAGEMENT SYSTEM

AUTOMATIC

MANAGEMENT
COMPONENT

1
I
: NEIGHBOR RELATION !
I
[
|

302

|
|
|
l

HAND OVER
OPTIMIZATION
MANAGEMENT

COMPONENT

INTERFERENCE
MANAGEMENT
COMPONENT

o 406

COVERAGE AND
CAPACITY
OPTIMIZATION
COMPONENT

PCTAIS2009/041297

S 400



WO 2009/132034 PCT/US2009/041297

5/13

500
i

EMPLOYING A NEIGHBOR
ADDITION OR REMOVAL Y 502
THRESHOLD TO CONTROL AN
AUTOMATIC NEIGHBOR
RELATION FUNCTION

l

UPDATING THE LOGICAL
FUNCTIONS IN THE AUTOMATIC
NEIGHBOR RELATION FUNCTIONS
TASKED WITH MAKING DECISIONS

ABOUT THE ADDITIONS OR /— 504
REMOVALS OF NEIGHBOR
RELATIONS WITH THE NEIGHBOR
ADDITION THRESHOLD AND THE
NEIGHBOR REMOVAL THRESHOLD
TO ADD OR REMOVE CELLS FROM
A NEIGHBOR RELATION

l

CONFIGURING THE NEIGHBOR
ADDITION THRESHOLD OR THE
NEIGHBOR REMOVAL THRESHOLD|,~ %6
DEFINED BY THREE PARAMETERS
IN THE AUTOMATIC NEIGHBOR
RELATION FUNCTION

END

FIG. 5



PCT/US2009/041297

WO 2009/132034

6/13

AN |

GTOHSHYHL V SGIdOXA
TTAD YOFHOIAN THL A0 ALITVNO
TVNOIS HHL ANV TVAYILNI
HALL V NIHLIA SAINILL 4O YHIANIN
JIXIA VNVHL SSHT dALI0d T
NIHE SVH TTHD JO4HOIAN JH.L
HTITHA INTAT NV ONLLOHLAA

TVATHINI

HINLL V NIHLIAA SHALL 30 YHIIANNN
JIX1 vV LSVAT LY dAL90dAd

NHIE SVH TTHD JOIHOIEIN HH.L
TIAHM INFAT NV ONLLOHLAA

+

+

TVAYILNI
HINLL ¥V NIHEIA SHALL 4O Sd9INNN
aIXIA VNVHL SSTT dAL404Td
NHHG SVH TTHD JOIHOIAN dH.L
TYHHM INHAT NV ONLLOILAdA

ATOHSTIHI V SAAADXA
TTED YOIHOTAN HHL O ALITVNO
TVYNOIS THL ANV TYAYALNI
TINLL V NIHLIM TYNIAYAL
SSHADDV NV A9 QELIOJITY
NAAL SVH TTAD JOIHDIAN
HOVA SENILL 40 YTIINAN
AHL ONIIOLS ANV ONLINAOD

+

+

dTOHSHYH.L V SAHIOXH
TIHD YOAHOIAN FHL A0 ALI'TVNO
TVNDIS HHL ANV TVAYALNI
HNIL V NTHLIA SHALL A0 YIGINNN
JIXIA V LSVAT LY AHLIOdH A
NHIL SVH TT1ED HOGHOIAN HH.L
TAHHMA INTJAH NV ONLLOALAA

TVAYTEINI
HINLL V NITHEIA TYNTINYHL
SSHOODV NV Ad dHLIOdTH
NHIL SVH TTAD) JOgHOIAN
HIOVA SHALL 40 YHIINNON

HH.L ONTHOLS ANV DNLLNOOD

+

N 709



lUvJO 2009/132034 PCT/US2009/041297

N\

7/13

ESTABLISHING A NEIGHBOR
RELATION WHEN THE REPORTED
EVENT OF THE NEIGHBOR CELL
OCCURS AT LEAST A FIXED
NUMBER OF TIMES WITHIN A TIME
INTERVAL

Y

ESTABLISHING A NEIGHBOR
RELATION WHEN THE REPORTED
EVENT OF THE NEIGHBOR CELL

OCCURS AT LEASTAFIXED | — 704
NUMBER OF TIMES WITHIN A TIME
INTERVAL AND THE SIGNAL
QUALITY OF THE NEIGHBOR CELL
EXCEEDS A THRESHOLD VALUE

Y

REMOVING A NEIGHBOR
RELATION WHEN THE REPORTED
EVENT OF THE NEIGHBOR CELL
FALLS BELOW A FIXED NUMBER
OF TIMES WITHIN A TIME
INTERVAL

v

ESTABLISHING A NEIGHBOR
RELATION WHEN THE REPORTED
EVENT OF THE NEIGHBOR CELL

FALLS BELOW A FIXED NUMBER |— 708
OF TIMES WITHIN A TIME
INTERVAL AND THE SIGNAL
QUALITY OF THE NEIGHBOR CELL
EXCEEDS A THRESHOLD VALUE

Y

END

FIG. 7



WO 2009/132034

800
\

8/13

START

PCT/US2009/041297

UTILIZING INFORMATION
AVAILABLE IN A OPERATIONS AND
MANAGEMENT SYSTEM TO
DETERMINE WHETHER TO ADD OR
REMOVE A NEIGHBOR RELATION

Y

COMMUNICATING A REQUEST
FROM THE OPERATIONS AND
MANAGEMENT SYSTEM TO THE
AUTOMATIC NEIGHBOR
RELATION FUNCTION TO ADD OR
REMOVE A NEIGHBOR RELATION

v

SUPPLYING A REQUEST FROM THE
OPERATIONS AND MANAGEMENT
SYSTEM TO THE AUTOMATIC
NEIGHBOR RELATION FUNCTION
TO FORBID ESTABLISHMENT OF
AN X2 INTERFACE TO A
NEIGHBORING CELL OR GROUP OF
CELLS

v

SUPPLYING A REQUEST FROM THE
OPERATIONS AND MANAGEMENT
SYSTEM TO THE AUTOMATIC
NEIGHBOR RELATION FUNCTION
TO FORBID HANDOVERS TO A
NEIGHBORING CELL OR GROUP OF
CELLS

FIG. 8



WO 2009/132034

9/13

900
.\

v

PCTUS2009/041297

INFORMING THE OPERATIONS
AND MANAGEMENT SYSTEM
ABOUT UPDATES IN A
NEIGHBORING CELL LIST

~— 902

Y

PROVIDING OF THE NEIGHBOR
RELATION STATUS FROM THE
AUTOMATIC NEIGHBOR
RELATION FUNCTION TO THE
OPERATIONS AND MANAGEMENT
SYSTEM

v

COMMUNICATING PRIORITIES
FOR ESTABLISHING X2
INTERFACES TO NEIGHBORING
CELLS FROM THE OPERATIONS
AND MANAGEMENT SYSTEM TO
THE BASE STATION

END

FIG. 9



PCT/US2009/041297

WO 2009/132034

10/13

01 "OIA

o
®
o
\, EHIDL THIOT €
\, THIDL DT (4
THIDL THIOT I
a1 TraD ar NOLLVTId
0 1 0 IAOWINY ©
7X ON 9AQ PuEH ON W ON LADYVL | TTAD TVOOT | HOIHOIIN
I\ y,
v Y
snqUPY uoNBRY HqYSRN

uon ey I0qUSBN PIII0HU0d WVQ

/l 0001



WO 2009/132034 PCT/US2009/041297

11/13

202
1100
_\ /_

BASE STATION

1104 \ /-- 1108 1114
Rx ANTENNAS [«+—» RECEIVER MEMORY
1102\ T 1110 — l i — 1112
ACCESS DEMOD |——»| PROCESSOR
TERMINAL(S)
i — 1116
AUTOMATIC
1106 1120 NEIGHBOR
N N ™  RELATION
Tx ANTENNAS [«——3 TRANSMITTER COMPONENT

*

MODULATOR |«
1118 —~

FIG. 11



PCT/US2009/041297

WO 2009/132034

12/13

1O

321n0%
vle(q
\1\
9¢71 ﬁ
0SSOI N [S—— —» YLNL HADY [—P pomeq | J0S$I0.1J
ered X4 ——] ¥ADY ALWL [P eed X
7 7 YA 7 < 7 7
1S 8ETT e i 081 | | STy }H_NNS OPTT &, T 18D
m 4
7 > =7
20850010 |e—p Alomdpy Testl wicl A1owRy je—p| rossadoay
7 a < o e 7 7
0LZT « UL H H Nmﬁe 0€£71
< i ULINL HADE [ 1 a0ssad04g 08830014
J0883301J vI1e(q XH —
«——— YADY ULAL fe——o OWIN XL BRAXL e
Pad Fed - Fad r 1011
0921 epsTl YA AA | 0Z21 PIZ1
>
A 7 7
1244 13744} NINos
0S71 “__ .
0121 —
YAKAl



PCT/US2009/041297

WO 2009/132034

13/13

€1 "OIA

AYOWAIN
g1 — |
ANILL TNLL |
TVAUALNT TVAULLNI
40 TVAYILNI aaX1d 10 TYAYALNI
ANLL AIXIE V NIHLIA TLL AIXILA
THL NIHLIA STLL 40 aIxid ANL
STILL 40 YATINNN V NI TVNIAHAL
WAGINNN GIXII V LSVET NIHLIA STINLL
aaAXIA V LSYA1 SSADDV NV
LV AAL90dTd ONIAd 10 AIGNNON
LV QALI0dTd ONIA] A9 QALIOLTU SI
TTED OIHOTAN THL NO T35 HOSHOTAN AIXId V LSVAT 10 BOTHOTAN
LIVJ NT ISVAT LV QASve ! LV gaL3043d
AHL NO LIVd V SANLL
SNOLLYTA HJOFHOIAN SIT1AD |
NT LSVAT LV dasve 10 AAIINNN
ONILSIXA 40 1AS V HOIHOIAN AH.L
NOILLYTH JOTHOIAN V ONRIOLS 4O
NI NOLLVTTY YOFHOIAN TATHM INTAT
V ONTHSITAV.IST HNILNNOD YOI
V ONIHSIIaVISA NV ONLLOALA
VO INANOJINOD INANOdINOD
V04 INAINOJINOD VAL T VOd INANOJINOD VOLLOTTE
TVOTHLD AT TVOTILDAT
orsr — 80sT — 90sT — pogt —
205t —

4/1 00€1




