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[0001] This application clams the benefit of priority under 35 U.S.C Section 119
from U.S. Provisional Patent Application Serial No. 60/863,791 entiticd “INTER-ENB
HANDOVER PROCEDURE?”, filed on October 31, 2006, the entirety of which is

incorporated herein by reference.

BACKGROUND
I Field
[0002] The following description relates generally to wireless communications,

and more particularly to mechanisms for inter-eNode B (eNB) handover.

II. Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication; for instance, voice and/or data may be provided via such
wireless communication systems. A typical wircless communication system, or
network, can provide multiple users access to one or more shared resources. For
instance, these systems may be multiple-access systems capable of supporting
communication with multiple users by sharing the available system resources (e.g.,
bandwidth and transmit power). Examples of such multiple-access systems include code
division multiple access (CDMA) systems, time division multiple access (TDMA)
systems, frequency division multiple access (FDMA) systems, 3rd Generation
Partnership Project (3GPP) Long Term Evolution (LTE) systems, and orthogonal
frequency division multiple access (OFDMA) systems.

[0004] Generally, a wireless multiple-access communication system can support
simultaneous communication for multiple wireless terminals. Each terminal
communicates with one or more base stations via transmissions on the forward and
reverse links. The forward link (or downlink (DL)) refers to the communication link
from the base stations to the terminals, and the reverse link (or uplink (UL)) refers to the
communication link from the terminals to the base stations. Such communication links
can be established via a single-in-single-out, multiple-in-single-out or a multiple-in-

multiple-out (MIMO) system.
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cel | ul ar m%reless steng, a service area is divided into a nunmber of
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efficient mechanism to hand-off mobile users between cells, the user would experience
service interruptions and delays, lost transmissions, or dropped calls.

[0007] A handoff, or handover (HO), is the process in which a UE (e.g., a
wireless phone) is handed from one cell to the next in order to maintain a radio
connection with the network. The variables that dictate a handover depend on the type
of cellular system. For example, in CDMA systems interference requirements are the
limiting factor for handover. In FDMA and TDMA systems such as the Global System
for Mobile communications (GSM), the main limiting factor is the signal quality
available to the UE.

[0008] One form of handover or handoff is when a UE call in progress is
redirected from its current cell (e.g., the source cell) and channel to a new cell (e.g., the

target cell) and channel. In terrestrial networks, the source and the target cells may be
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UTRAN. The UE requires a Radio Resource Control (RRC) connection to access the

services of the UMTS network, which is a point to point bi directional connection
between the RRC entities on the UE and UTRAN (e.g., the RRC is terminated in the
UTRAN). Typically the UMTS handover mechanism (e.g., measurement, decision,
and execution) is centrally controlled where the RNC is responsible for handover
decisions, requiring handover signaling to the UE, and requiring complicated
coordination via 3-way handshake (Measurement Report, Handover Command (HO
Command), and HO Complete) among the network components.

[0011] One problem in connection with such a mechanism is that
interoperability issues with deploying UTRAN equipment from different vendor have
generally hindered mobile operators’ attempts to deploy multi-vendor networks, In
addition, interoperability issues with different RRC protocol versions limits

opportunities for mobile operators to implement protocol upgrades.
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disclosure thereof, various aspects are described in connection with facilitating inter-

eNode B handover. As described above, E-UTRAN implements a number of radio
resource management function functions at eNode B level. The current working
assumption for handover signaling is to use the same 3-way handshake as in UMTS,
with the above identified difficulties, where the UMTS handover mechanism (e.g.,
measurement, decision, and execution) is centrally controlled. However, significant
architectural differences exists, such that protocol optimizations can be implemented to
allow mobile operators to benefit from frequent protocol upgrades (including physical
layer upgrades), allow mobile operators to aggressively employ multi-vendor networks,
and enable new radio configurations usage in the target eNode B despite lack of

protocol support from the source eNode B.
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encapsulated fandover command message based on a pre-existing security association
between a UE associated with the handover command message and the source node.
Advantageously, the method does not require a new security association between the
UE and the target node. For example, an existing security association can be provided
by any one or more of existing radio interface layers, sublayers, protocols, and/or the

like, or any combination thereof (e.g., Radio Link Control (RLC), Packet Data
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message forwarded fromthe target node. [00Z0] A further  enbodi ment of
t he i nvent poghraceiviitge by the mold niecasdweasnode encapsulated handover command

message forwarded from the target node.

[0020] A further embodiment of the invention relates to a communications
apparatus. The communications apparatus can include a memory that retains
instructions for receiving and encapsulating HO Commands from target nodes.
Additionally, the memory can further retain instructions for enciphering and
transmitting a handover command to the UE. Further, the communications apparatus
can include a processor, coupled to the memory, configured to execute the instructions
retained in the memory.

[0021] In a related embodiment, a communications apparatus can include a
memory that retains instructions for receiving and processing, by a target node, a
measurement report message. The memory can further retain instructions for
determining, by the target node, a handover decision concerning a wireless terminal
associated with the measurement report message. Further, the communications
apparatus can include a processor, coupled to the memory, configured to execute the
instructions retained in the memory.

[0022] Still other embodiments relate to a machine-readable media having

stored thereon machine-executable instructions for performing various embodiments of
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further aspects of the present invention.

[0026] FIG. 3A illustrates a non-limiting high-level block diagram of a system
that facilitates intra-eNode B handover in which a HO Command message transfer is
depicted.

[0027] FIG. 3B illustrates an exemplary non-limiting high-level block diagram

of a system that facilitates inter-cNode B handover in which a HO Command message

transfer is depicted, and to which various aspects of the present invention are applicable.

[0028] FIG. 4A illustrates an exemplary non-limiting high-level block diagram
of a system that facilitates inter-eNode B handover, according to various aspects of the
mvention.

[0029] FIG. 4B illustrates an exemplary non-limiting HO Command message

structure for inter-eNode B handover, according to various aspects of the invention.
[0030] FIG. 4C illustrates an exemplary non-limiting signaling flow for inter-
eNB handover, according to various aspects of the invention.

[0031] FIG. 5 illustrates a communications apparatus for employment within a
multiple access wireless communications environment according to various aspects of
the invention.

[0032] FIG. 6 illustrates exemplary non-limiting high-level methodologies for

inter-eNode B handover in accordance with various embodiments described herein.
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eNode B handover mechanisms in accordance with various embodiments.
[0036] FIG. 10 illustrates an exemplary non-limiting block diagram of a base
station in accordance with various aspects of the invention.
[0037] FIG. 11 illustrates a system that can be utilized in connection with inter-
eNode B handover mechanisms in accordance with various embodiments.
[0038] FIG. 12 illustrates an exemplary wireless terminal (e.g., wireless
terminal, mobile device, end node, ...) implemented in accordance with various
embodiments.
[0039] FIG. 13 illustrates an exemplary non-limiting block diagram of a
communication system incorporating inter-cNode B handover mechanisms in
accordance with various aspects of the invention.
[0040] FIG. 14 illustrates an exemplary non-limiting apparatus that enables
inter-eNode B handover according to various embodiments of the invention.
[0041] FIG. 15 illustrates an exemplary non-limiting apparatus that facilitates

inter-eNode B handover according to various embodiments of the invention.

DETAILED DESCRIPTION
(0042] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiments can be practiced without these specific
details. In other instances, well-known structures and devices are shown in block
diagram form in order to facilitate describing one or more embodiments.
[0043] In addition, various aspects of the present invention are described below.
It should be apparent that the teaching herein may be embodied in a wide variety of
forms and that any specific structure and/or function disclosed herein is merely
representative. Based on the teachings herein, one skilled in the art should appreciate

that an aspect disclosed herein may be implemented independently of any other aspects
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practiced using other structure and/or functionality in addition to or other than one or
more of the aspects set forth herein. As an example, many of the methods, devices,
systems and apparatuses described herein are described in the context of inter-eNode B
handover in E-UTRAN communications systems. One skilled in the art should
appreciate that similar techmiques could apply to other communication environments.

L,

module,

7L

[0044] As used in this application, the terms “component, system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, software in execution,
firmware, middle ware, microcode, and/or any combination thereof. For example, a
component can be, but is not limited to being, a process running on a processor, a
processor, an object, an executable, a thread of execution, a program, and/or a computer.
By way of illustration, not limitation, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component can be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components may communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by
way of the signal). Additionally, components of systems described herein may be
rearranged and/or complemented by additional components in order to facilitate
achieving the various aspects, goals, advantages, etc., described with regard thereto, and
are not limited to the precise configurations set forth in a given figure, as will be
appreciated by one skilled in the art.

[0045] Furthermore, various embodiments are described herein in connection
with a wireless terminal or user equipment (UE). A wireless terminal or UE can also be
called a system, subscriber unit, subscriber station, mobile station, mobile, mobile
device, remote station, remote terminal, access terminal, user terminal, terminal,
wireless communication device, user agent, or user device. A wireless terminal or UE

can be a cellular telephone, a cordless telephone, a Session Initiation Protocol (SIP)
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[0046] Moreover, various aspects or features described herein can be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term "article of manufacture” as used
herein is intended to encompass a computer program accessible from any computer-
readable device, carrier, or media. For example, computer-readable media can include
but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic
strips, efc.), optical disks (e.g., compact disk (CD), digital versatile disk (DVD), etc.),
smart cards, and flash memory devices (e.g., EPROM, card, stick, key drive, etc.).
Additionally, various storage media described herein can represent one or more devices
and/or other machine-readable media for storing information. Additionally it should be
appreciated that a carrier wave can be employed to carry computer-readable electronic
data or instructions such as those used in transmitting and receiving voice mail, in
accessing a network such as a cellular network, or in instructing a device to perform a
specified function. Of course, those skilled in the art will recognize many modifications
may be made to the disclosed embodiments without departing from the scope or spirit of
the invention as described and claimed herein.

[0047] Moreover, the word “exemplary” is used herein to mean serving as an
example, instance, or illustration. Any aspect or design described herein as
“exemplary” is not necessarily to be construed as preferred or advantageous over other
aspects or designs. Rather, use of the word exemplary is intended to present concepts in
a concrete fashion. As used in this application, the term “or” is intended to mean an
inclusive “or” rather than an exclusive “or”. That is, unless specified otherwise, or clear
from context, “X employs A or B” is intended to mean any of the natural inclusive
permutations. That is, if X employs A; X employs B; or X employs both A and B, then
“X employs A or B” is satisfied under any of the foregoing instances. In addition, the

(37 ]

articles “a” and “an” as used in this application and the appended claims should
generally be construed to mean “one or more™ unless specified otherwise or clear from

context to be directed to a singular form.
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radio technology such as Evolved UTRA (E-UTRA), IEEE 802.11, IEEE 802.16, IEEE
802.20, Flash-OFDM®), etc. UTRA, E-UTRA, and GSM are part of Universal Mobile
Telecommunication System (UMTS). Long Term Evolution (LTE) is an upcoming
release of UMTS that uses E-UTRA. UTRA, E-UTRA, GSM, UMTS and LTE are
described in documents from an organization named “3rd Generation Partnership
Project” (3GPP). ¢dma2000 is described in documents from an organization named
“3rd Generation Partnership Project 2” (3GPP2). These various radio technologies and
standards are known in the art. For clarity, certain aspects of the above techniques may
be described below in the context of inter-eNode B (eNB) handover procedures as it
applies to LTE and E-UTRAN, and as a result, 3GPP terminology may be used be used
in much of the description below, where appropriate.

[0049] Referring now to FIG. 1, a multiple access wireless communication
system according to one embodiment is illustrated. Access point 100 (AP) includes
multiple antenna groups, one including 104 and 106, another including 108 and 110,
and an additional including 112 and 114. In Fig. 1, only two antennas are shown for
each antenna group, however, more or fewer antennas may be utilized for each antenna
group. Access terminal 116 (AT) is in communication with antennas 112 and 114,
where antennas 112 and 114 transmit information to access terminal 116 over forward
link 120 and receive information from access terminal 116 over reverse link 118.
Access terminal 122 is in communication with antennas 106 and 108, where antennas
106 and 108 transmit information to access terminal 122 over forward link 126 and
receive information from access terminal 122 over reverse link 124, Tn a FDD system,

communication links 118, 120, 124 and 126 may use different frequency for
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sour ce or sentgetedrodesForcimplivity, of the folioeving dedcaigsion, the term “base station” is
used generically for a fixed station that serves a sector as well as a fixed station that
serves a cell.
[0053] Terminals 220 are typically dispersed throughout the system, and each
terminal may be fixed or mobile. A terminal may also be called an access terminal, user
equipment (UE), a wireless communication device, a mobile station, a user device, or

some other terminology. A terminal may be a wireless device, a cellular phone, a
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These various radi o technol ogi es and standards are known in e art.
eNode B with the UE, and X2 (318 418) is an interface between eNode Bs including

both a control and a user plane. User equipment 302 can be mobile in nature, such that
quality associated with signals received from base station 304 can vary as UE 302

translates within a sector or to a different sector within the same cell requiring an intra-
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within the e station e transhi SSion te ni ques
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for a flxegotsgea\}ﬂd@gtédaa; HELY e anBaolor as well as a fixed station
that serves a cel g’ Term nals 220 are typically dispersed
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UMTS. In an aspect, logical channels are classified into Control Channels and Traffic

Channels. Logical Control Channels comprise Broadcast Control Channel (BCCH),
which is a DL channel for broadcasting system control information, Paging Control
Channel (PCCH), which is a DL channel that transfers paging information, and
Multicast Control Channel (MCCH), which is point-to-multipoint DL channel used for
transmitting Multimedia Broadcast and Multicast Service (MBMS) scheduling and
control information for one or several Multicast Traffic Channels (MTCHSs). Generally,
after establishing Radio Resource Control (RRC) connection, this channel is only used
by UEs 302 that receive MBMS. Dedicated Control Channel (DCCH) is a point-to-point
bi-directional channel that transmits dedicated control information and used by UEs 302

having an RRC connection. In a further aspect, logical traffic channels comprise a

Dedicated Traffic Channel (DTCH), which is point-to-point bi-directional channel,
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archi t ect ul@160di f f er dlie & BRiYsehanngdgeompiiset pr ot ocol optim zati ons

can be inplenmented t | 1o ] e S to benefit fromfrequent
oAl R LSRR}
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protocol support frofropKeosGantEe (dnsael (BCUDO56] FIG 3A illustrates a
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S s

i ntra-eNode B handover, 1n nmessage transfer is
depi cted. The systemMBifidast GohtuslaGhanaelr(MCOOHpent 302 that is

comuni catively coupled tq a base station 304 (referred to as source
eNode B) in a wirel e$ a‘i’?ﬁﬁﬂef"?“%@ﬁ“ﬁé’@éﬁ*@r@g JFIGs. 3 and 4, W

(316 416) is an extempplokReshas Bhat 8 ek the eNode B with the
HE, and X2 (318 418) is %n igt e%gtacé1 ﬁéei?v\eend}gl\lode Bs including both

a control and a user Djl BinesicalSkarce Bataptiemne302 -BANCEY nobile in
Stati on 304 can vary dsPOedotd ERami LPGERR 7o Sector or to a
different sector W tphpinkfdiSAGRCEAIk] (PEOHHTiNg an intra-

Load Indicator Channel (LICH)

[0061] The UL PHY Channels comprises :

Physical Random Access Channel (PRACH)

Channel Quality Indicator Channel (CQICH)

Acknowledgement Channel (ACKCH)

Antenna Subset Indicator Channel (ASICH)

Shared Request Channel (SREQCH)

UL Physical Shared Data Channel (UL-PSDCH)

Broadband Pilot Channel (BPICH)

[0062] In accordance with various non-limiting embodiments, the invention

provides architectural and protocol changes for inter-node handover procedure.

According to various aspects of the invention, logical protocol termination can be
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understanding is that an HO Command 314 is a RRC signaling nessage,

wher e t hayvgremageishs physically transmitted by the sour geraghbor®83033
eNode B 304 in a regul ar handover. In addition, HO Conmand protocol
term nation for particular physical network entities can be descri bed

as being created by the RRC 310 in the source eNB 304, in case of
intra-eNB Haplgowaicd brousn]tia GE 398 ani thesterest SNBRQ6 SsinstalB HO signaling.

non-limti e C ates
"t er - anodd s thERea Sl brofis 8 entl B Bhleo AUBIN bt eMB dnelf

i nvention alimimpiph iof eel EMTBHEO s 8% 303 Eaderfor DﬁE§whﬁ@Ehll@sqyfd@ﬁaaﬁve3§92
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procedure, target 306, ¢ ented. fromc i urin r adi
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because suedh miigafly esfuakionly WBYbING} tdidchiTy %@Hmrﬁmaﬁdlﬁle@qgé 304 £NB
304. [0058 The follow ng discussion provides additional background
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Traffic Channels. Logical Control Channels conprise_ Broadcast Control

Channel ( BEZHFIUh ﬁelﬁ‘%veéy BT frmAMEatadgootinien aachars B Psteasn domiquate
i nformatio Bs fﬂgh@ﬁrégé@ﬁtsrﬁuﬁﬁ%”% ch r@%chamsgﬁ inSth@ nﬁhhgglﬁdb@ﬁkmork

that transfers pagl n I nf OI’I’TB.'[IOI'] ntro
(MCCH),  whidslwillbepppretiatads ﬁmldlscﬂmedlbhelﬂge&brmbl"eammm mmoptemngmbwwaag

Mul ti medi a oadcast and |ticast Service hedul i and

vont o 1 arUBRAns GrienBRE aiertt DENocal Spoloniar oERieh FRESHn Bidvendors,
MTI CHs I 0

Connoct i on R SLOIEE GERIAPbloR ol Sp Rt A RRRBIIG P aCctNiElo LT

Dedi cat ed @mmdlmtlnmmthme(l@ﬁ@hi)nwesﬁan ptmbiﬁs thotapgsit BS th mn{ﬁgtecamewarhdm
channel thatrﬁtra ] ths .dedi cat d co trol ggormatlon and used by UEs
¢o

302 havi ng“3h" ?‘;[é%f“il%lﬁpo P?W@? spect, logical traffic
channel s coyged) se a Pefith@q;hgﬂ)sasr@ffcfels@n;%awghn{cﬁlﬁ%n-hmmmﬁodlmems

poi nt-to-point bi-directional channel
2008/ 055 16gﬁtl;vp@@gggry,/tbgg@l@yuggaddnmnal UMTS nomenclature is used: Radio Link

Control (RL.C) is a sub-layer of the radio interface that provides reliability; Transparent
Mode (RLC-TM) is the transparent service in RLC, which functions include but are not
limited to transfer of user data and segmentation and reassembly; Packet Data
Convergence Protocol (PDCP) is used in UMTS to format the data into a suitable
structure prior to transfer over the air interface; Serving Radio Network Subsystem
(SRNS) refers to the fact that there is one SRNS for each UE that has a connection to
the UTRAN, and which controls the RRC connection between a UE and the UTRAN;
and COUNT-C is a ciphering sequence number in the UMTS encryption algorithm,
which is updated sequentially for each plaintext block. While various embodiments are
described with respect to UMTS, UTRAN, or E-UTRAN, one having ordinary skiil in

the art would recognize that various modifications could be made without departing



dedicated to one TIE for the transfer of user information, and also a
MICH for Point-tomultipoint DL channel for transmtting traffic data.

[ 0059] I n vaofoustoRsrsoaspect, transport channel s are cl assipicrag200708308%
and UL. DL transport channels conprise a&7Broadcast Channel (BCH),
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DL Physi caFoulich i SEERS AR TS @gﬂiﬁsmufw IEANYFLTSS BHLAe|
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[0061] The UL PHY Channels conprises :

received from base station 404 can vary as UE 402 translates within a geographic region
requiring inter-eNode B handover to a target eNode B 406. According to various non-
limiting embodiments of the invention, a HO Command message 414 can be created by
the target eNB 406 and can be forwarded by the RRC in the source eNB 404. According
to further non-limiting embodiments, the HO Command message 414 can be
encapsulated into an appropriate RRC message (e.g., a RRC direct transfer) by the
source eNB 404. Advantageously, the source eNB 404 does require the ability to
understand all the contents in the HO Command message 414. Thus, source eNB 404
can minimally require only the ability to identify the HO Command message 414 as a
HO Command message, according to various embodiments. In further embodiments,
the source eNB 404 can include the ability to discern the HO Command message
destination. Additionally, according to further non-limiting embodiments, the
invention enables the target eNB 406 to configure a new radio configuration that is
unsupported by the source eNB 404.

[0066] FIG. 4B illustrates an exemplary non-limiting HO Command message
structure for inter-eNode B handover, according to various aspects of the invention. As
briefly described, the HO Command message (414) can be encapsulated into an
appropriate RRC message 400B (e.g., a RRC direct transfer) by the source eNB 404and
forwarded to the UE 402. For example, the HO Command message 426 from the target
eNB 406 can be encapsulated into the source eNB RRC message 420, wherein the HO
command message 412 remains self-decodable, according to various aspects of the
invention. According to further aspects of the invention, integrity protection 422 and
ciphering 428 can be performed by the source eNB 404 based on a pre-existing security
relationship between the source eNB 404 and a mobile device associated with the HO
command message. Advantageously, the method does not require a new security

association between the UE and the target node. For example, an existing security



Physi cal Random Access Channel (PRACH) Channel Quality Indicator
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| ndi cat ornw@heusnesist ASI CH) Shar ed Request Channel (SREQCHTs280M830682l
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[0062] I n accordance with various non-limting enbodi ments, the
i nvention provides architectural and protocol changes for inter-node
handover pegeedtioncanderrpridad by eny ane dusoEsy ststngfadihmtgrfage hen,
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etc.). As a further example, an RRC header 424 comprising information (e.g., message

discriminator, transaction identifier, and the like) can be added by the source eNB 404,
According to various aspects of the present invention, the provided message structure
400B advantageously enables usage of a new version radio configuration of the target
eNode B 406 even if the source eNB 404 does not support the corresponding protocol
version. As a result, mobile operators can benefit from frequent protocol upgrades,
including physical layer upgrades.

[0067] FIG. 4C illustrates an exemplary non-limiting signaling flow for inter-
eNB handover, according to various aspects of the invention. As described, the HO
Command message 414 can be encapsulated 434 into an appropriate RRC message
400B (e.g., a RRC direct transfer) by the source eNB 404 and forwarded 434 to the UE
402. In addition, according to further non-limiting embodiments of the invention, a
Measurement Report message can be encapsulated 432 into an inter-node message (e.g.,
an inter-eNodeB message) and forwarded to the target eNB 406 by the source eNB 404,
where brackets “[ ]” indicate the encapsulation of the respective messages (432 434).
Because E-UTRAN RRM is more distributed than that of UTRAN, the source eNB 404
may not have accurate knowledge of the RRM situation of the target eNB 406. Thus,
the disclosed mechanisms provide further optimized inter-eNB mobility by allowing
target eNB 406 processing of Measurement Reports 430 from the UE 402, rather than
source eNB processing {e.g., where the source eNB 404 only looks at the best cell
indicated by the UE 402). Advantageously, given the complete contents of the
Measurement Report at the target eNB 406, the provided mechanisms enable the target
¢NB 406 to make the best handover decision based on the most accurate RRM
information. As a result, the typical message exchange in an inter-eNB handover can be
described as occurring between the UE 402 and the target eNB 406 from a logical view
point. According to various non-limiting embodiments, the provided message
forwarding mechanism advantageously eliminates the need for complicated
coordination between the source eNB 404 and the target eNB 406, as well as the
resultant interoperability problems between vendors and protocol versions.

[0068] As a further advantage, protocol termination between UE 402 and the
target eNB 406 can enable elimination of the UMTS HO Complete message for LTE,

which allows for relatively more simple protocol implementations. Experience shows
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2008/ 055169BC17 US3007/ 083 53%8%‘5 g%éoc%‘aﬁ%%%%ﬁ”@%%%“o@?ﬁ cppgulated,

one or nor bamfovexdostmayl mastage fonfeilifate genleeayinp 2, hasddvieaygemsletepindicatia. s,

d/ the. lik t th
A a furt ﬁEP' g ﬁ%[%gnq @@aﬁi%éo 1&%5{038%{?# %gmd}%@ﬁﬁﬁpﬁbﬁ?%@aém
message di gfihk meaﬁxreﬁlemtl{e%m ﬁfé&éa%@ td S8t b&feratBRtthd h&dow&eaoﬂtﬁﬁge be

added by the source eNB . According to various aspects of
present i ningiation, Thhebgyemxhdplt ingnrtiges gidraibersusablo iBtradien cagbous| y

R e R 0 GV TN TR T RN LT e
cor r espondef@uih®tHRGMtriéa6Sd @epenﬁ&gaudp'ogswﬁnstdmglﬂl@asgﬁg{eﬁg fpsrtcan

benefit from frequent protocol upgrade i ncl udi ng physical "| ayer
upgr ades. FODBA]SPR.QuUicHDGS G hgndascs docisiors, eavpipaeta henloveindomimend, erc.).

o, OnaL LU AL, ShE RNl ST 1R B SR

encapsul at pettiéd4hdredfas dvscridpd bploinaih & oRCtioR SSATIGHI OB 0 and)14. BadsRC
direct transfer) by the source eNB 404 and forwarded 434 to the UE

402. In adﬂ?t‘?wlﬁ@%?@f%@‘ the roll,pf Hiequrerginde o tTag nodts dapandingondhe
the invent Pﬂ'ﬁculﬁr m%&@@%ftﬁg%&uﬁ%% peA% ﬁ@g@%&@@@p&g‘ e&g@'e i

into an inter-node nessage g., an inter-e
f orwar ded txamplie hangets02NBn 4fbudeyinsthetisngifoe eeoeNBlgmﬂandMqafc@nbnamk ets

T 1" |nd|cate he encapsul at.i on f the respective ssa
434) . BocatSERDUFRARCRIRF Pelinbrnd PRI Hiehane v o Noat he

source eNBr4&s K@bfur@@toﬂﬁ&ﬁn@s‘%ﬁé’é’ @E&)rclﬁﬁg\% SAARs Q%Pécﬂ%egﬁl\ﬂeﬁ iRt on

of the target eNB 406. Thus, theé disclosed nechani sns provide further
Memory 502 can add1t1ona11y include instructions for enciphering an encapsulated

handover command utilizing a pre-existing security relation between a mobile device
assoclated with the handover command and the source node, and for appending one or

more of integrity protection information and a Radio Resource Control header, in



WO 2008/ 055169PCT/ US2007/ 083033 19 that relying on HO Conpl ete
nmessages sonetines | eads to unstable protocol behaviors. |ndeed, sone

procedur agoiziusidBger el y on the L2-ACK for the conpl ete PegARERM7/083033
According to further aspects of the invemtion, this nay be avoi ded

for LTE by placing additional or supplenental information (e.qg.,
UTRAN XX _conpl ete nmessage information such as RRC transaction
i denti fi er acaeddngamiibrfuttherespents oﬂhegmenvorprImtaddttnoanmcmoth.‘}O?oc;aptfenharg

activation.ti RLC- u nce
nurber | nf SRR Be Gl RelsrlfisRdn Syt Mo GEESRgnd to
COUNT- C i nigiid iabbifaddvade. ( SRNGrEed rodatkanplk, tbmaryH¥02anmBd R SHRe8n Ofor
in a Measurenent I?gﬂ;rt nessage as descri bed below. As such, UE 402

conpl et i onTPEIViRERa SFPeFEING FAnasHCEREreRan mwec@ﬁo@@mt@nﬁ@ﬁmws

L1/L2 sign | 1)
To0601ror geichaed ferdin MPmBR! 0 on RRLBMALAER AP ey b e iBieh e
i nf or mat i oaddidsndéefbrdasarinbladed frthe pichanehednehoatitiedshgnfil ctating a

suppl emental jnclusiaon in,a HO Cormand or Measurenent Report nessa
to facilit gﬁ‘féAOVEF eompletedpdigstione in aoeerdanes with fustheppspests 05%%\3%@9 T

compl et e yglion ifibiy M2 oAt SRR for e AR B rehe

W rel ess conmunicati o yst em wever, it s

such descr npdd, enenddveuklecinon ctreccanns b miretesa seringiah gssneia’esis‘athﬁhe o or
limting the clalmsgg nded heMeto Asaregwd out devi at.i ng
fromthe sE&5ARERCRL, ‘S’F%éﬁﬁ‘ﬁe' PERY o™ 35p ?ai’i‘dn%‘H DUt png for

i npl enent attﬂaﬁﬁm@lﬂgaa hﬁld@%l%%hﬁdhd%&%h 3hd tSlessSERRinal) b kN RPndRRY
or may not be included in a HO Cormand” or Measurement Réport nessage

dependi ng atheteamthe hond@iree command enessnge ieclidsks lswmlmgerd@lnafocmamn orfscilitate

For exanpl e action ent fj usef

Fesponce. netsaliie e ARRERS ool Ryloplit £BsE sPR b S Ener i B -Rrene
in which C%fm%r@trbtﬁﬁleﬂ ethTd Fehrsy 56d.| Wikile E@Jereﬁléﬁ@xﬂﬁl%ﬁ UhveClRRR providdds
information is not as relevant, unless the network initiates

convol ut ed lrisaederstoed et wakuctings éewb@%mth@f@rmﬁfeneta@@qlvms g FieS. 6-

Tﬁrt:gf?%? Xarﬂ%gh H&P lth |on§][}’dS T@Iﬂ_”é erm nérgE%s t e netvvork and

i ncl uded i poa7g HO C@I@fﬁﬂdg teEBGE8.% aﬂdﬂ @ﬁ;ﬁcﬁl&@htgh—léﬂl%d’f&)d(ﬂ@ws for
desirable for the sinplicity of the security procedure in LTE
addi tion, &itgheNeds hen 0\7’5‘E ingyscordageerwsith yarug em@aﬁil@?en(wy ﬂussrrﬁf@d "While,

RLC-TM
RLC. T 1 ol B B RRAL ) Lo, b BB S ol nH TR 1ORribOf o

Fur t her nor e seifRBBEF asBqif mtoéenmﬂhetoodmhd) approcintet ehdtlﬁermgthnmcilog'es are not
required t

I | SRNS rel ocati on a res , e
et i R B e o BRE o &1 Pran A o i gt o qadler
potenti al | ¥oﬁ&1ﬁ%ﬂﬁﬁ%th%her‘é§s%ﬁ9§f&5w&-ﬁ/ dé%ﬂ%ﬁlhgﬁa%@?’ﬁor?&a |Ple thos

unnecessary HO Conpl ete nessage in LTE allow ng from mnimal protoco
conpl exi t y skilled in the art will understand and appreciate that a methodology could alternatively

be represented as a series of interrelated states or events, such as in a state diagram.
Moreover, not all illustrated acts may be utilized to implement a methodology in
accordance with one or more embodiments.

[0073] FIG. 6 illustrates exemplary non-limiting high-level methodologies for
inter-eNode B handover in accordance with various embodiments described herein. As
described above, base stations can typically perform the roll of a source node or a target
node depending on the particular circumstances of the UE with respect to various node
Bs. As a result, methodologies are described with regard to the inter-eNode B handover
in the context of a source node and a target node. For example, one methodology 600
can comprise receiving in a source node a handover command message created by a

target node at 602. At 604, the handover command message can be encapsulated into a



[ 0070] Now referring to FIG 5, a conmuni cations apparatus 500 for
enpl oynment within a wirel ess communi cati ons environnent is

i |1 ustratwedaooBhssigppar atus 500 can be a base station 304c®russoop@siosoHn
t hereof or user equi pnent 302 or a port2dn thereof (such as a secure
digital (SD) card coupled to a processor). Apparatus 500 can include
a menory 502 that retains various instructions with respect to signal

pr 3 ;: essi Rg Radieriagonicn g onsahmaisesa Wbieh can algoinpludegppendsng tasnity efms
doscr bed BUpEfiiohd ah RECRERer by 1RRRREE WS, %%%ghd%@,g’”r‘%g?%‘%a@%‘ﬁd ol

i ncl ude i nhandeetd @nsmbnl mtdsagescint el shgipherd dasydesiBNpretekMoing stasisAge t o
a source node for source node encapsulation into an inter-node

nessage ( eaﬁomaw betwvasn & NbRSEOGHHEE Hid)the hapdowencaranang message anddhe
node. a

Sour ce mode Eoctedet PhliPeicHdp o kMR LS ke aBe At B
t ar get noder,lrelns Mmadampeamdwhth/the hm;bvalsqumhfmdxhessh@ atrod@ntA fimther

Furt her, n i nclude instructions for roceSS|n

Eunnl ement B1hoe Baf 652 G PBbt AT bors reHRnE AN P By SR Upessurcmont
command NeagReGt tssnfg%m , iR Brdd® R Adan WA dRioNANAF8Ess SOFAEALRal

i ndication. "To that end, nenory 502 can include instructions for
appendi ng addnmatmnamcluﬁﬁdanmlmmmurmmeemﬁae cﬁaoelntewtgenepbnga hesbage to
facilitate t he handoyver co ete indicatjo

exarpl e 1 nGUPREle BHEA S RO oiBPBm G BRER A H BE A e
W t hi n menmastyrmpides aﬂﬂ@o&eﬁe@ﬂﬁﬁﬁ@hc&ﬁ GAokie: d&v[delaéﬁi&dtéﬁ wARARCt i on
Wi th executing the instructions (depengl ng upon, for instance,

measur enmenfCABIRReNtFepAshITdsEmSMiS 8 dendayen Fommand tadthe mebilsidevise at 658. In
recei pt of V. R él%]

appar at us %%H&P%’ l%Fga?(%gase@fsatd %gﬁpgﬂémel{ %glrz a pfg&ﬂoﬁﬁmﬁ %er %F%g’gé%
descri bed bﬁid@%ndmnqﬂﬁlemhtmmmﬁm FIGS. 9-10 and 14. Base stations
typically performthe roll of a source node or a target node

dependi ng 8W7the par tH 1 (7 Hustrates i theragticfar yigh- leVQIETI@WP‘IiPIP@é@ééQte'{'O
various nOQﬁo{i’@B haiddeP M&&dﬁﬂ%%@%ﬁ e Hﬂﬁéﬁté&% xgﬁéli Hep&h U4Gith
instructions for receiving a handover coma creat target
base st at i magardandisérorqugmoayhsune abdthopol dgy dmrcdmpase trmrsrrannhglamﬁmsarmdt 0
Resource Contral nessa ccording, to var l@tus aspects descri bed

hor oi . NGHEPY 18 B2OWER Atk fOF SOHES P91S SRCFRRILZTOR &tlp B 'R0k gpessage (c.g.

enci pheri ngn fleSMRRBUNGSSEL) RRNARVRFISOT PRGN hédd 41709, AdRI st
security relation bet vveengéa%)rmbl | e dél?/él)ce agbsom at eglnvm & tﬁm% 7039

handover ctherkélh damaanpend additonad enfapoajongn dhed measapgpeant rerpgrtdq éaozﬂntatfmr e

f t t { f { R Con
header - 1 nenaSiBlegionaByis e tRingtRBE o8 76+ s ok eeinyfied
furt her as ﬁﬁﬁfo%ﬂfonhﬁﬁld YRAEd RPwarlded & the @d}get%ﬁé’ Eah BORcEREd htthd DT

include instructions for facilitating transmtting an encapsul ated
handover cWhtﬁarf@nmqe&ﬁesu@ﬁl@me@taéjmfplé@tlomncaudealrlgéhe eiGapsutatethifndover

Menor y 502g&%ahcﬁ‘ eh'éi'ige hBLISE gg%%at g o han %S{ze"r'cBﬂl ?e?éjmtﬁ c%?éﬁt ets, 2

neasur enent repor sage, accC varil ous S ec SCr

herei n. Mep®7§] 502 CFl‘Gaﬂde[ﬁlthIaﬁlekampllé&buﬁhﬁlmd’a&bﬁuy}sttctrﬂlSSO fir@plemented in
processi ng addijti onal information jn¢cluded in the neasurenent re rt
message f ORCCOFERAES W& FAHAHFFRS!S wshdime multiply cellsi H ! 508, eblddri®4n

with furth f d

further inc u e |nst %ct%gﬁzsé@@addgggﬁnh#ﬁ% 5%31&18{3?1 g?g?g%ﬁ%&wgmn
handover d&&3 shaneb}cuaathrgrpan@tlal fuir sighelsintet feravice hétw@e]s sughaals adnamitthd bhe
measur enen ort ness . Mor n_include

ot ruct | ofSeRos BT b0ring Caln e ol TR Hagsagednydes fhree

wirel ess t@écmrglateusbwhfcti%@ﬁ&% sﬂ%@nde&"ﬁ%% aﬁl@@ec‘i’é}‘&gﬂ“?f cEIRRN

nmessage i ncludes supplenental information to f [Ttate créating t he
sectors (N=2) and cells with more than 3 sectors (N>3) are also possible in accordance

with various aspects. Cell 802 includes a first sector, sector 1 810, a second sector,
sector II 812, and a third sector, sector III 814. Each sector 810, 812, 814 has two sector

boundary regions; each boundary region is shared between two adjacent sectors.



i nter-eNode B handover in accordance with various enbodi nents
descri bed herein. As described above, base stations can typically

performtyhezouslrolssmﬁ a source node or a target node depepdlrngzmmmg3
particul ar circunstances of the UE with23espect to vari ous node Bs.

As a result, rrethodol ogies are described with regard to the
i nter-eNode B handover in the context of a source node and a target

node. For &%l e oﬁéctﬁ’ébm@wggloam'oam pobmsiel He sigaeldnigrfaggnea a
source nod et@vegﬁ@%ﬁ Eraﬁﬁﬁ%m%gssess%ﬂ%ng Eneﬁ)élgﬁg)g%g%eét&rsg I%J‘sgl%e o a

602. At 60 over co nessa ncapsu

WO 2008/ 05 beihcuehirs/a\db 20D Fo 03 gidR bE?a;cheﬁ seasoUs eandasitooll 8119551@@1 8
whi ch can al so i ncl ude g pendi ng integrity check informatiaon
O

RRC header YRS 256¢iPEROHKAY BopPEtesH seeier Lo aad; ée&ﬁgdllaﬁlédhne 820
handover cg fhs %%%é@gﬁoﬁﬁﬁqh%%gﬁ%b%h%&t?&??ﬁﬂd@saﬁﬁgﬁ %4bséln@19aﬂy,

security associ ation between-a assocl ate ndove
comand rresslhyb8%mcluldes 3 Oust setorpsbetor TISER, aiianaomhmmmealtoeﬂ S%Qami/aathnd

command rres trans ted to a wireless term.n associ at ed
e A e ok, AR B S e gr gAY M I RO e
can conpri gg @nd SCERUT @ﬁﬁ%né%g@kéﬁrékﬁm@%%&f)@ﬁ&ﬁﬁh@% ioHBaRHR T8RS 11
report at 652. At 654, the target node can additionally process

suppl enent P4 prd sactaa {126 b Sidadpicsenthe borsmleyr rgiontberwegeorsectoolll 826 and

communi cat PRI Sy 2P oA CRaR R o TRRT YIS . Gt iPRon De0c SnafudhS

deci si on ceneel mideg (BNl Gvicktath C@masdNGh addicherlot B10, 1882 NE1AIS BB NR10
report and transmts a handover comand to the nobile devi ce at 658.

I n addi ti oftcludes ENGHGER6 andFN 0| 8dd coupip fokv #Da V4 wirelespdinks §49.0342,
facilitat :
{0074 Fr BRRl: P PSP A B 7R84 O ERRK Mo BBl BS 85 vy
for inter- witNadelifkd Bu80 05% respactietyseaack 84 chided BNGI” E)rﬁmdhmBN(X”)
Coor .ok P R T B0 Sl i
sour ce nodﬁwﬁ&feeeééé's%foﬁgv'sog,oanﬂg.l Blfafily S14E i8R ) iedll 5o 822, 824,

i nt er - eNodeB nessage) forwardi'ng to a target node at
Addi t i onal B96.a$ected SZQhechES(EN(laﬁﬁ)@?mndﬁﬁﬂﬁ)i%ﬁactoulpm‘ddo B MA0Stwdz t he

nmeasur enent .t | tate nerat | et
oot on WilklERS ks gt S e B EASESe 108 e $3l S XR, dnENCe)
nessage foguer@apiclt@BStMR0B I ORircRAATMKE 3AS b%SO’e?é%bé’&Qe@t sdcdist 346
whi ch can process suppl emental information i'ncluded i n the

encapsul at exludenEdY ETY) EeadENGESI85¢ qoopleddd Hstwalgwnekas limgy 886,
handover cgggl ete i.ndi cation at 608. [0075]FIG 8 depicts an exanpl e
comuni cat | Eeﬁg‘:f é% 00 inplenented in accordance with various

aspects Inpoa:rd' ng NuBY it 00aldoSncle@dsla det88& node 8k Mh&ddis chigiied g 1
nei ghbor i ng | s 802 and 804 overlap_slightly, as indicated by cell

pound?r y r &80 and BB Sphaicasyverkdinks 62,00t erospastivelyy Netwerkinode 850 is also
nei ghbor ?ﬂé&ﬁﬁ W B T oo e e e 0E Mt it es three

sectors. Calttrsediteivdeaveuteed, ed&ﬁarﬁiuhel intechethilz Iﬁé@vd’ﬂd l1hl'c BB@ Nemidik $inks
(N=1), cells with two sectors and cells wt

sectors (N383% Séf‘e&%ﬁ @8 bﬁo%év @P%f 99’6‘%&@6? dgﬁfé’eﬁ%qoﬁe \ﬁag ¥ EN@)%@@@@ bea
Sglzlt O?OIZI I gﬁﬁj nal L ﬁgggc?%l}snﬁgﬁa?gél %jaqgﬁ'ﬂv&Eac Q\g%c% r@f&ls’
812, 814 hag., tEM{l)s&]ﬁ Can rbmtmt&iacmgh spgemn ) aed cin boumdaicyte vegwiralessslinks
S har ed bet Vw\Fi‘t%Qh base staltlgr(f (i%r{] %he ce m wl?uch the EN is currently located. The wireless
terminals, (WTs), e.g., EN(1) 836, can communicate with peer nodes, e.g., other WTs in
system 800 or outside system 800 via a base station, e.g., BS 806, and/or network node
860. WTs, e.g., EN(1) 836 can be mobile communications devices such as cell phones,
personal data assistants with wireless modems, efc. Respective base stations or

portions thereof can perform the various source and target node methodologies



WO 2008/ 055169PCT/ US2007/ 083033 23 [ 0076] Sect or boundary regi ons
provi de potential for signal interference between signals transmtted
by base svatomrssied nei ghboring sectors. Line 816 represeniis:@798060r
boundary regi on between sector | 810 an@4sector Il 812; line 818
represents a sector boundary region between sector Il 812 and sector
11 814; line 820 represents a sector bounda g%wyeglon bet ween sector

|11 814 an#essEbedhereingyith rospedt fyingsy-c Medq B fip ermgm@nagﬁ.hﬂgdover
sector, se

sector, seg{ng IeI I]ﬁaé%& Li ne g%%g\sﬁté&ﬁlgglgﬁfé%mhét ?e?)f Eound Eahrl‘%;/fsltlr0 érﬂ%egn
bet ween seateohardisiB2® famdtas;cemta:we Nd)dm dandovaearfBiEneeping 2 datdovar Scﬁﬁpiefe
boundary re]gi on. betvve n sect or 824 and deepthg 11 826; line 832

represents ICB’HGHG%CV g&r V@EP%%SHGQ%E"E%’F b6 and sector | 822.
Cel | 1 802ggygf udes %1@.@9glﬁkl«a&gqay&taﬁ)that%ﬁse ﬁm&em chnffon @Eﬁ ifier-

plurality of end nodes Ns) (e.g.; wreless termnals) 1n
sect or 810eNBIRndgvet m@hmnsms | S@tan DA tordpdseEm(bae 8&6}169&2 \Erlsl( Xyec8B@r

l ed t 6 ks 840, 84 t I t
(RS, hopTRuB Bt MRS iR S eSS b Lon g B
Wi rel ess | iddhfe@4@nn&P806, hRSREHIIINGD Yhe HRGE @foré héer%éélcesr%ztttﬁﬁﬁgﬁu( 1")
852 and EN( X") 854 coupl ed to BS 806 via wireless |inks 856

respect i vebyurality of frarsnyit antenras RS0 onecixample, kessiveantennasdO6) ?&dsransmm

2 i nol uckeSia E0s 2988 chirbikplel BRE1 HEH Lo flonib Rt oTb e

wirel ess | reekiveddormatishdrom réspacintendhyJ0GELRLO bpdrhtiFly aisbeiatedesith a
EN(1') 844' and EN(X ) 846" coupled to BS M 808 via wreless |inks
848' ,  850' eme@tﬂ%fef? that dmwessres%ed mEgratien EReqetyer 84,9 canbey for

EN(X ) 854, e} Vi }
respectl veI y }‘1' g077il §y§t em éggg gﬁ%égfnlf éllédlgihﬁ%lt Pﬁesnoggulgégttm‘g%%
i s coupl edcomp@BBnts 806G apldralis; of I&@Syamﬂaoﬂe]hms K..),ian REVBE2bas8G Aeceiver, or
respectl vel ode.86 is also cou to ot her network

wor. k
nodes, Q/m%t';ﬁ@% SRl e g SHsseP ARG B 458 assigned thsefpatsgvill be
nodes, r 0 UE r§clal%3 ‘By o8 dkiliB&id At §FN ?Br MisBinBE tn’ﬁﬂﬁ%l Iréd%kveg’f Hg%hﬁ%& d

| i nks 862, can be, e.g., fiber optic cables Eac
e.g., EN 1§e 83@161:@11 rénsive antansh)p gud swhmmers cral apdkimugnicate mﬁlmh OtBEr s

wel | as a recejver wrele N( 1 3 nrmve
hrough oy BEUHeHBB A st Rt dfe EommufRiedimbols i A by

base stati pfyckddot DBt ﬁﬁhﬂar torprweesgch 1106 dENribed BEIEWEREH WohRGA G, li'hﬁld is
wirel ess termnals, EN(1) 836, can communicate wt h peer

WI's) ,
nodes, e. gcoupdechiera W@OW lwb@tesmrss)mf@‘maagn silefed fo/useededopassigamantsase

Statl o cldtiup BRI RLR SOk, g8 8O oIS cBanicpfe AN, 530

can be nob i ons V|ces SUChH

data assi Sjcﬁﬂilﬂ}spmésl@ed/\bj‘ Rceiver ItaiFor pRbaRssorO$PEeAlnyduINs e Séantrh@figlex
or portions thereof can performthe various source and target node

met hodol ogfEs1EnADy (ansDIssoB bpetrpsmisy Pk thoamhiansmitantesaas M teiuser

with respegt,itQ doat er-e Node B handover and generating a handover
conmpl ete i ndi cation. The wirel ess terninals or portions thereof can
use the prfd78pd nmecKFa6i shillkoatbae éiangtlebisatsatior 1006 & Bcbalatka@seith and
generating a.handover ﬁggFl ete.indicatjon accorgl ng to .the_ various

aspects pr B dsprefsatihe prseens fnventiony Base gtatipn 1800 gr pyriprsibeneat can
be utilizeg,bBmeRIREGEtRp¥: bR tHeHr&ent invention. For example, base station 1000 can

perform forwarding and encapsulation as well as issue handover commands, according
to various aspects of the invention. Base station 1000 can be used as any one of base
stations 806, 808 of the system 800 of FIG. 8. The base station 1000 includes a
receiver 1002, a transmitter 1004, a processor 1006, e.g., CPU, an input/output interface
1008 and memory 1010 coupled together by a bus 1009 over which various elements
1002, 1004, 1006, 1008, and 1010 can interchange data and information.



eNB handover nechani sns. System 900 conprises a base station 902 with
a receiver 910 that receives signal (s) fromone or nore user devices
904 by wayoabosmssiedr nore recei ve antennas 906, and trargnuissod’osils
one or nore user devices 904 through a Pburality of transmt antennas
908. In one exanple, receive antennas 906 and transmt antennas 908
can be inplenented using a single set of antennas. Receiver 910 can

recei ve i nf¥8¥%ti on PreRTiretaitemal P sonpedogeesiverilfod arsad farapgeiving

associ at ed jui r t d [ -

o or mat  ote R BIEE TRAN Y7 clpbiclrdns RER WAL RIHRARL Kfimisions fom
a t echni queadhsettor ndihui thadbiestaicntestlemdrah compasdoz ggmadre carpenent s
using a plurality of baseband carrel ators, ...) MVSE- based -
recei ver, B&RCB¥e S&F*HE‘F“E%W?%! 1905 piigbio tféd]rsméféeﬁﬂ% fsriﬁe@?ﬂr e gpitting
devi ces asgh@ngd ollRe5ighals, &5, Yidtlol BEgnap iﬁ@gigﬁﬁsﬂbéaxo&ﬂgggk,'(éé& g@wﬁ%lr?gs

the art. For instance, mul t7 ple receivers can be enplo
per recei véramtadnh)0, (senBlG.UPh withteeachssctonof thohmerstatiants oellt bn satdus

ot her to provide inprave ti mates of .user data. nodul at ed, synbol s
oo analy ety wfRLBHE 100 iRy Pytls fosPReRUoR e suTiE chgages
bel ow wi t h 10@gard, dndinfividualieceidBdi (02 fEOH 8btéOand FHEABIK M udllBarishiter

stores information related to user device assignnents, | ookup tables

rel at ed théP@4 torgaeh sastor] Firecssmeld¥byean bsue.gut stepralneposeseriv rasgssinge

jointly pr r ' 1 nd/Qr. _prece . A ul gt or
918 can rruﬁﬁ]?ﬁ%@t %’Cgsﬁgﬂng‘fdﬁf%%l g?lr%é)ﬁgr%{lgs?gﬁasgé%éo?r} g?\%%c{é?gge%?ﬁ of
t hrough t r ans st tosnoatingsl 098 8toral MIBEMGGVINE 8 and Odplenefé Mdh&hodd) 1/O

illustrates an exarrgl e hase station 1000 in accordance wi th various
aspects of TGS, 1088 ROVIdRs&RONBELtiopAe ather BRtyerk nqsies copplyg the &vs1000 to

thereof I mplRPBANeSta i%ﬁ%,%ggesé‘ﬁﬂﬁé}%, %ﬁ%@ﬁeﬂﬁ&%n&al gﬁlgpﬁét%rks': d the

exanpl e, base station can per or war di ng encapsul ati on
as wel | asIntesoe Mamdoy Ei]10cachnderdsutizesdOi 8 and)dite/infarmaion @2pPect s of

the inventigon. Base statiqn 1000 . be used ny one of base
stati ons 8&)@%113_08 ofh ! g}g}agﬁpé@wﬁﬁptﬁatg?aﬁégwgsegﬁg@qagﬂn1000
i ncl Udes_ asdReRieigfortdfén 1634 h@mﬁf.ﬁg&o%fnliﬁﬁ%ip-%nﬂj’o@ﬁﬁn%ﬁﬁ orrh896h 180%md

CPU, an input/output interface 10 and nenory “1010 coupl ed toget her
by a bus 1do@nkbnietongfnfommationi 1948, aidonesicss tadonsl (W04 atalds | 04H0peudiaga

3005/ o1 6MEHT BB 85y B 28tmutbRONE] LR s40And W infa 1060 Easist b

to recei venw @, 4.6, WeBd iffor 066 GRINH Hatd 2038, 386hiAAINEN 1085098lcE 1DE0F2,
channel reports, fromwreless termnals transm ssions from each

sector wi t Bpink ehanpeldefosmationoHisd, dewvnlinknehanegl informetionel GSheansk mods e
receive ang&pmionsl%ﬁéori zed antenna 1005 coupled to transmtter 1004
is used for transnmitirng data and other signals, e.g., control

signal s, p{0082] si gnaRoutie&cian §3nh@ndd comreilidcations Youtidke $622 &idBabédtstion
1200 (see FIG 12) wthin each sector of the base station's cell. In

vari ous asp@Ht rolges 1824 Bess stadion centrolaainey 1A inchides p seheryler modulg2

and mul ti pl bd.ers . : : i ndi Wi i or
cach sect ot 120 SRLSER B B FRR 00 €inusii GBS PHBock RaRlolle 10!
Processor &0ipe&ynbahpdindsgother, dewndmkeorad allpostposieppaipt roalingl 03Qessihagest
unit (CPU). _.Processqr, 1006 controls operatjon of base statign 1000
under - di r eBf FERPUPOBIS, 62-AER AT HOUTTILECaskRa bR FPUiBRdPYA- 1010

and inpl empgygs) t he MejRoARe ihéifRidsHaes hdeGrahQRficR HOM W De ReRQD BEGHEOD

to other network nodes, coupling the BS 1000 to other base stations,
access roufl@l%of trenameteam\i804 fordmsodiag pripr tottramsmiseionoes KETs, andireckiged data

| nt ernet . ipcludes routines 1018 talinf tjion
1020, [ 00 FPBRTAs I Sp R it desoin Ol Tecei G BOL Bilotine
al | ocat i ony&epiaN ABoWw MK B sPRbAIAREe InteintbdioRd 080 Wl 3K thetffdnRs Sy ol
time information 1040 and downlink tone information 1042, and
synchronization structure information, such as the superslot, beaconslot, and ultraslot
structure information and information specifying whether a given symbol period is a
strip-symbol period, and if so, the index of the strip-symbol period and whether the

strip-symbol is a resetting point to truncate the tone subset allocation sequence used by



control routines 1024. Base station control routines 1024 includes a
schedul er nodul e 1026 and signaling routines 1028 including a tone
subset aMWoeamiossies outi ne 1030 for strip-synbol peri odspcetiseso7/083033
downl i nk tone allocation hopping routin2g61032 for the rest of synbol
periods, e.g., non strip-synbol periods, and a beacon routine 1034.
[ 0083] Data 1036 includes data to be transmtted that wil]l bhe sent to
encoder 10the kgse stptigis niPewalink iong infeymationd @it inchrdes infegnation aediag 8n

to W's, an : i b

decoder 10 #lglfcﬁécﬁ%efﬁg%?ql%gw\é\ﬁﬁ%%mg%onr@?gb@?g& H%%gwnl I %ww&p&qgnes’
stri p- synbetd theset ofitdior subsétoto UddDented ko testrifigy il perisdsn atnd ohezed li and
structure infornation,, such, as uper sl ot,. beaconsl ot, and

e
ul trasl ot §?°F9Iépfﬁl oy B%W@aéﬁoaﬁd‘q 1 eﬁ‘a"c“ﬁéﬁ‘“@‘b@l??‘fyi ng whet her a
gi ven synbjogapri 0d DAl (8 daf iR atP@hi Weh1 206 hhf re2ived B6n @?&% of
the strip-synbol period and whether the strip-synbol Is a resetting
poi nt to tnodewdete thdtdVT dni08 ubsiets ta bt trenpsmittnd tregpeem nede sed dbynlivdD
2008/ 055169PCT/ US2007/ 083033, 26 t he base st at.i alink tone
o or i oFPATBAATAHG! GRS eedp Bk B T g 12 D30 & PeseisEligad0g0
assi gned t gsstdhed M IRatSdetifen WP00A 200 heediormioer 02N Hclhd RARMGY T ideANB g
and the set of tone subsets to be allocated to the strip-

synbol
beri ods,  afi o which WHH 120k eperstig: SraoniB) L2 conbn vaed, Sorgpemple, to
| i nd t . t a. 1048 .. i | d hat
v TS 200" £ BeBfind AELGEL YRS, URBR SRERICPintiaBR 205 el BRSO

to be traniihiifyiih éianaclpegments dat havchednwbdatdd iohahsdllerquak ifbyWTepi@od
f eedback information, Termnal I D 1050 is a base station 1000

assi gned | 9 ¥55a%-2 BB w3t opgnoeh sepmnentsclor data, dodicgted upHak gersrol channels
i nformati og,.l I. Tyl sect i i : .S Oherat NG
Sector ID %6‘5%%%’ %dgg%sc gﬁl‘,?()lf gﬁ%‘?&&ogﬁh?@eﬁiﬂag %%Q%Eéat%ﬁe&ge%%dg :lﬂ)lmk
type. Upl i ckanoblaassighed tof WHERD0 tnclifesd ohe of mdesloprblonnes, tarh logical tone
identifyi en all ocated by schedul er

n f:hannel segnents t hat have be
1026 for WeHOTIgRH BUiongIng, SCONENCF ARCHIIRE f] arioNaATRAC IS SHMEE or
data, dedi Gabesbr AWKIAOMahA iFBAARES1I58ind EaUTHoFmaRAVRERSIIIH! O

timng control, nunber of active streanms etc. Each uplink I
assi gned t chanmtl seg@ents tledt haesbesnallocatedbbesdhodilenl 026dn esiry datelandliogi cal

tone fol |l own n i pi ng, sequence. accordi ng t ariou
nepect s of e ipRdB YTl KD Bico oS SR AR i Bl aretnori et o e disgh
includes i a&wﬁlﬁmumnélq@ﬁ%ﬁécwmrm@h@wﬁicmegmr&n&@%gmﬁ}t&lé@,,e@ah

al |l ocated by schedul er 1026 to carry data and/or information to WI

1200, e. g. follgnirg # Arwalinl honpingweqnences Medsinformation, K8 idelvdes irformation

downlink c . i.gne I e re | ogi cal
t ones, eacEl%Blg I}?ﬁa/ﬁ%%a%ge (gfoo\k(r%fa%b ‘ﬁgﬁ% %gﬁég%uglﬁ%%o%agoi nf ormati on
1058 i ncl ufi®ss] nf or mabheiunicteiohs fotitiags 1072 dhablethe bagepedthi 1000 & pdffolm

1200, e.g. sleep, hold, on. [0085] Commruni cations routines 1022

control t hEHIS COBTHIIGGHONDOREI#EPNS SRE HRPCISRT WISUE eoRIIREatonsRsotocols.
oper ati ons .oyl i i i

orat i on coRtroT R B rol o iR SRR S BRI Yl 9600F L00FAS Berform
1000 t o pebdsic basbawmiion haraosdlatske e §. usighdl gaadraticasds], re@pgion, sshetuding, and

generation and reception, scheduling, and to inplement the steps of
the net hodtwpéwta%ep%%a@sﬁfﬂ%mﬁlpﬁg’f BT AP Y P@Ham%mftw&fsﬁgl@fsetes

termnal s ysngs fe d'ntaf&,r{%in"g’-{ﬁé%ne%hbé%?@lﬁ&c%ﬂoﬁ?éﬂfﬁ@ﬁlfe@%uﬂfﬂé tRG A8 mbol

strip-synbol periods.
periods.

[0086] Signaling routine 1028 controls the operation of receiver 1002 with its
decoder 1012 and transmitter 1004 with its encoder 1014. The signaling routine 1028 is
responsible for controlling the generation of transmitted data 1036 and control
information. Tone subset allocation routine 1030 constructs the tone subset to be used
in a strip-symbol period using the method of the aspect and using data/information 1020
including downlink strip-symbol time info 1040 and sector ID 1052. The downlink tone



[ 0086] Si gnal i ng routine 1028 controls the operation of receiver 1002
with its decoder 1012 and transmtter 1004 with its encoder 1014. The

si gnal i ngyoeudsioa€164028 i s responsi ble for controlling thergsaerakiodn
of transmtted data 1036 and control inP®rmati on. Tone subset

al l ocation routine 1030 constructs the tone subset to be used in a
strip-synbol period using the nmethod of the aspect and using )
dat a/ i nf or selscbilloreen sequensgs wall Bodifarent feteach sepjorsppe wiagellianf gliffoay

and sect or X e i . . . ; ]
2008/ 055 165‘%@?3%%%‘68@05@%%5#8 tdgésg’g‘{e tﬁ%&%ﬁ? in,the strip-symbol prigds ip
di fferent hegordach withahedowylixk tone suled dlloamibrlictifi@ices thd wise atdjias ¢000

cells. The WIs 1200 receive the _signals in the strip-synbol periods
i n accor dade® thi same dRvBkriPngRibsefRblos it SeauAnCE RN & 1 BefisEHe & t he

base stati gn,0Q)¥868s! bﬁhe?@i%nﬂ%nieQhoéﬂf&ﬁ&ﬁgﬁgﬁgﬁ)@{rﬁe&%ﬁ%irCQﬁ'btructs

sequences in order tO generate the transmtte
downl i nk t doenhhi maahopping oqIpicneEs) weitg méorid8an awhslingiddvenlthdvnhe nk

| or | o Tegasion YA sk il i bhd o Tab36 v el nepads other
synbol  per igpgshO§igLsykdb DpdriRls SThe BowiAkIOdatP BInk Adfpingd BE AV k0K dat a

t one hoppi ng sequencés are synchroni zed across the sectors of a cell.
Beacon r ousymbrariad actss thy ssctobreoftar ealls Megsoromubtiic H03ematnlsshetrasmission
e.g., a sig?a of relafively.h%?h pgmer ﬁ% nal comceEtratqgtqg one or
a few t one8! *RRICH SEARL 6 Fbaaf BF LAMTEN, Rl DA FToTE Rl ProsRLaeE oy one ¢
synchr oni zgev Rack,atidEh Edi b ghed ok hetiBniRhtidrsurPeses) d s kol adRbnidd the
therefore the tone subset allocation sequence with respect to an

ul tra- sl ot flggweritnaing strpgogrithalownlink signal prd tigrefors fla tene sulpet allesetianan
be utilize 64-1{3“&0‘9@?&%3-@9& %%nl&a%&rﬁoﬁﬁﬁ)% B handover nechani sns as
yst em i i 1

descri bed hetern. conprises a’'receiver 1102 that receives

a signal fi[@87)for | FIGantdlusades akydiand 10@dat va wnitidipdasm camdction with
perforns typical actions thereon filters, anplifies,

downconver f&er-eNode B h@%&@m\?@aﬂ@%ﬁgﬁeme@ hefiein). Ay§terh bl Wepeemnrisshd
signal to ?&teﬁ)ep 1 F@{@ghﬁ%ce&ﬁ% Sﬁ?tg&l' Iﬁ%hp 'forjiﬂlgg’n&?%éj&]m&lélrﬁéaeﬁ\ﬁﬁh%nnas,

provi de received pilot sy a processor 6 for c
est i mat i onand peE8TRipmies swtionsltibéreon (. pefikeny onEdrerdotedboadrad. . t)dhe

analyzing information recei.ved by receiver conponent 1102 and/ or
gener at | ngTTeRIVGA AR cdrdieitizssdhe Fendifionedisignal lorobiR sads. 14 figmodulator

Processor 1106:4a0tnRRlubitPiREHDIRE rédifled HRBE §RAHIORG YRSl 108 ONS
of system 1100(,: and/ oru a pr ocessorr t hat ci)glnal)}%es inflso}??rati on rge%ei ved

by recei vecharm@bsstiatienat es i nformation for transm ssion by a

transmtter 4, and contr one or _nore rti of .svstem 1100.
Syatem 110808 nel Bat e 3% et meESaiGHisaRAl Guaiiiiie Flgaston
optim ze pesdeRicHBRGeccRfer USRPoRaYl PIEM/Q8featRiing infbMaitioA NeY BinsdidsRh by
performance of neasurenents wth respect to one or nore technol ogi es

and/ or fr egurapgmisr 1 Gt i Rrpeessoro] 06 sap b & processos thehporiwly eneomrpaerat ed

into the p j i i.m LON
conponent - PGS SEsEar L1l shdiol LoRE.ARPHEELANGE, hidhnBh LRARIS]
based anal ysdeBret 13X paeeiteoinfoviraion EsuesismigioitbyiaRBikerdaps, andhe
optim zation code can utilize artificial inteIIi?ence based net hods

i n connect COMTAP PP FPPISMFRYSi oA PR dd0&nay em 31 Obeas inplude an

optimization component 1108 that can optimize performance of user equipment before,
during, and/or after performance of measurements with respect to one or more
technologies and/or frequencies. Optimization component 1108 can be incorporated
into the processor 1106. It is to be appreciated that optimization component 1108 can
include optimization code that performs utility based analysis in connection with
requesting measurement gaps. The optimization code can utilize artificial intelligence

based methods in connection with performing inference and/or probabilistic



WD 2008/ 055169PCT/ 1152007/ 083033 28 determ nati ons and/ or

statistical -based determ nation in connection with encodi ng and
decodi ng wohergrssieh 0089] Syst em (user equi pnent) 1100 campcaddzéo7Heaks y
conprise menory 1110 that is operativel §8coupled to processor 1106
and that stores information such as neasurenent gap information,
scheduling information, and the |ike, wherein such information can be
enpl oyed i ﬁe@%weeenwdmrﬁwtlalqabéa&eﬂrﬁigfer@q@é@m imepnaeeiiogrvagieercogdmgand
and perforﬁu&l{g nts during a neasurenent gap. Menory 1110 can
additional 'y stote pro ‘ocol s associated with generating | ookup

t abl es, et ¢0089uch tlSa*stem(aS@reqﬂJjaﬁﬂm)anO@nmi additsdmatle doppritomemsry 1110
and/or algqrithns to jncre stem acity. It wll be appreciated
that the dgfaélssqp@{"’éw?fé( Cﬁupla ?TB CESPr i%@ﬁé%tétcﬂ%%@fqr@éﬂorh%@ﬁ can
be ei t her }ﬂfélaﬁfrblln@nt P’Qﬁﬂﬂrtﬁéﬂdﬁo Q&Qhﬁl&%ﬁfdﬁﬁﬁf’ﬂ[ anf th&Ate, gi‘e‘ﬁgﬁlcﬂm h
vol atil e and nonvol atile menory of ITTustration’an ot

| i mtati onnfoomtohaan be comphuyey iceomnicctidnusith pbamtiog Fequastingmyeas®Eent

programabl e A, electrical]y programmbl e P

D oot £ cal ESPoRa AP ET B Geasrieny CulpEp Sk E DL g JArrEeD| W e y
can incl ud@ddlﬁaﬁ@m sB6i6 PEctosTRIRsYcihtedMith geheﬁhngafaoku%%b@st &ED@lcharahe
menmory. By way of illustration and not limtatton Mis avail abl e

in many fopysem &é@p gan @Wi@ﬁ Bf@rRﬂLmOlQAMS estianplzodihnz th dnoRst (TIRANapacity.
h DRAM , t e SDRA
enhanced_ SERRN ESRRRged B R fa SRR BemRiRy LRI wert pad s

RAM ( DRRAMpan Beéithee wotasllekidrorySorinbhes16teld nicdndi oG daf enclidet Bodibolbgle e d
limted to, these and any _other suitable types of nmenory. Processor

1106 is cohplate F@H&%yﬁﬁmaytﬁfdlw&%@n& @témfaﬁmanmvvkaale memgry can
that trans u an
exorl ary. ISy eS8 Y ML (SOM hrop I KON HPROMD, Sebbaty )

1200 whi chpogranmalbis @(DMS{EHRQ)M):I eleofrichlip erakated ROM (EEPROM)sof ﬂasg

EN(1) 836, of the SYS em 800 shq in FIG 8). Wreless tern nal 1200
i ncl udes a™CEIEY- ¥PlaiiSBemAR Glligude Hadaarcers Tsmogy (RANInvhich acts 284
i ncluding afeRRACOARE mbtkdy. ByR¥: Qﬁ%ﬁrﬂﬁraﬁﬁﬁ AR TEABAYR A&Pﬁ a%ﬂsﬂﬁe in
are coupl ed together by a bus 10 over the various el enent
1202, 1204mam2ﬁ&msjsa©18a&:wm0hmnemscﬂhm€8m@am dymamicnR AMrEdRAM), Ant enna
1203 used for,recei ase st.ati I upled to
recei ver 13¥hio RHP%E?WZ%@% ﬁhr?eapgﬁg%@w&}%li§ﬁm§genhachd
base st at i gDRAMIBEDRIM], SyhERRKHRASK gﬁmmsaﬂﬁcﬁ%ct R@ﬁbasbﬁxm it

is to be aplgrem ated that various nodifications are possible. The
processor {(DRBAM). glhe meramy ddAds wkended o enpamisei withoft being limited| tostbese

t er m nal exec routi.n 1220, and
usi ng dat a%Q ?@p&h |on§q§%’%? ﬁ?%ﬁq@%b[{;%%gso%o%qs connecwg%oasymb‘ﬁ
2008/ 0551 6H3dilatol52 00 dnDBa%33tt&9l 1[1 A0k kiasaitd Mk efdiatdteside®2 i ncl udes
user data 1234, user information 1236, and tone subset a | ocat i on

sequence i HO8Phat | onFiGsh? lliuﬁtr@tﬁ%are&mlwwwseftermﬁnmend node,
conmuni cat t t a
peer node, h\%/ﬁllgﬁé‘;laﬁ "be ?Q?Jt e %aééélg%g%g é%%]fjg gﬂ?ee\ﬁ%%l tg[%fﬁig(s)gé)%'b

t ransm ssi BN(by836r afitheisydtan 30QCHowwirhEHE. $i Wirchss dfthal amo ﬁatuaes a
recei ved fromthf%og2€1 tation %goo whi ch has been processed b
decoder 124SeivRr Fdneluding agiscodgs d7 13, drternsaitics d 24% s uding adwso |1.2ﬂ11i a
channel in 23Bm nal

I D i nforma %é\@%%bébaseestﬁo]luodr?kvlv%t}?ﬁﬁgérou ti orgm%ezg? aseégglrd %é}"

i nf or mat i owhikh4be vMsmmwzﬂama%ma&mos tipl intekchmhgmdagh and

information_.l | udes for tion.i.dentifyi.ng uplink channel
segnents ¢ RemAtoR pehvn et Ryeeians Sene ¥ e B shronsy auald t
terninal 1%@inE912@eAMb%ﬁa M@mﬁutf&ﬂ %sﬁl%@@lgh@@ee gt @d 9Re 1480 is

Upl i nk channel's can include uplink traffic €hannel dedi cated uplink
coupled to transmitter 1204, As described above, it is to be apprec1ated that various

10

modifications are possible. The processor 1206, e.g., a CPU controls the operation of
the wireless terminal 1200 and implements methods by executing routines 1220 and

using data/information 1222 in memory 1208.



[ 0092] Downl i nk channel information 1240 includes information

I dentifying downlink channel segnments that have been assigned by a
base st atwonodsms¥ke 1200 for use when the base station i gctrr@pgokiozng
data/information to WI 1200. Downl i nk cB&nnel s can include downli nk
traffic channels and assi gnment channels, each downlink channel

I ncluding one or nore | ogical tone, each |ogical tone followng a

downl i nk hé¥8lhg seqiatrd@fomgstion 1222 Bighidey wier datd 1834 \isemintapiatien E234,
f the cel - o g o |
o 1 0!t 09 Bl SN RE S PGPt BE BRI Re ot

i denti fi caOFDMAbmeenehiedtionrsystBini Afser deth il 34 daddidciobié dita)identéd foea pehie
specific b i on 1000 that WI' h est abl i shed, comruni ¢cati gns

t ;
wth, and 9888 ?‘Fltﬁ‘nrﬁedoﬂtfaéo GHOEFT 12d4To1 FcedingmEo e isSesdtior of
the cell whaneniWl IAD%0 basPRRAMd0Y, dRCHELRceil S ABmAKE el%tagégggoo

communi cati on system base station 1D 1244 Brow es a ce
val ue and swathdras bEen pifooesk@diby thealecattes 121 3 sokorivermnddR. Ugpenidrinetiael 236

| | t.or, i t b deriyve t '
Sbobensas. b SRR Pl HRaT D o Bk BB R DB
i denti fi esIphebRfstidncR49HaE8QRtibS 1D TnfslBRRNMDY., iRl ID TREEmattin 236, and

nmode. [0094]In sonme OF enbodi nents, tone subset allocation
sequence i Afode mefpimoatioBd8i hiplink ebarelvmifermation A238 inghidos infonmetion

tone. i or Rt Btk AR e op RS PO RRRR RR AT

i ncl udi ng aviehiss tegmidal €20EMAKe adsh GAREMitthg thehdBse stitish 1000, L0PEKL t he
nunber and frequency of tones, and the set of tone subsets to be

al | ocat ed Fpnngls car mobideyiplisk tiglia dagneladadisetd upbiek condiol csselsre.g.,

T T T
case of an OFDMA communication system, each uplink channel includes one or more
logic tones, each logical tone following an uplink tone hopping sequence. In some
embodiments, the uplink hopping sequences are different between each sector type of a
cell and between adjacent cells.
[0092] Downlink channel information 1240 includes information identifying
downlink channel segments that have been assigned by a base station to WT 1200 for
use when the base station is transmitting data/information to WT 1200, Downlink
channels can include downlink traffic channels and assignment channels, each downlink
channel including one or more logical tone, each logical tone following a downlink
hopping sequence, which is synchronized between each sector of the cell.
[0093] User info 1236 also includes terminal ID information 1242, which is a
base station 1000 assigned identification, base station 1D information 1244 which
identifies the specific base station 1000 that WT has established communications with,
and sector ID info 1246 which identifies the specific sector of the cell where WT 1200
is presently located. In an example OFDMA communication system, base station 1D
1244 provides a cell slope value and sector ID info 1246 provides a sector index type;
the cell slope value and sector index type can be used to derive tone hopping sequences.
Mode information 1248 also included in user info 1236 identifies whether the WT 1200
is in sleep mode, hold mode, or on mode.
[0094] In some OFDMA embodiments, tone subset allocation sequence

information 1250 includes downlink strip-symbol time information 1252 and downlink



termnal control routines 1226. Comruni cations routines 1224 control
t he vari ous comuni cations protocols used by WI 1200. Wrel ess

t er m nal wonosass1eout i nes 1226 controls basic w rel ess trerngsaalingidBds
functionality including the control of B8fe receiver 1202 and
transmtter 1204. Wreless termnal control routines 1226 include the

signaling routipe 1228. 1n some, OFDVA enbodi nents, tone subset .
al I ocat i on'qusdRior@ationh’ s ddowplik tong wie ki3 molndes infarmation ngbiding sk

channel in i : tatl Qh: inaf

“ndexand_ Sactr efntF idimRARCIRIA QRiGH 0B, hetstber filheqihdPionss,
gener at e t hed thewnl ofithng prbscts thbeillahied catheairiseguisni petiods) and cthedeiomd
with sonme enbodi nents %nd lglilocef?s rsgé:ei.v d %@ta transmtted from base
station 108T'CTHEYET FFHESS T4 SI9BErSRREINSHF WASRIPLP non-1i i ti ng

bl ock di ag[msﬁf a CRBIHACE0D ORk1 deSdoRiTh MRS PodtRbs | LLIHAALAILRY

i nt er-eNode B handover nechani sns i n accordance wth various aspects

of the i nvéamminshcomia reutines i a2 nTemmunipptensTowdicd 1284 gontrdalwevarious
station, a%&%lsn%g 29 i&?ﬁﬁ{? o%%g?%ﬂbyﬁ%&lgfﬁi }lg&irglé?stet%{rpﬂls &)@F@E@%ﬁﬁes 1226

term nal, user uirp

conmuni cat emrdl§ibaidvyivelesy @il B0 fumtich gty lif GG tHeSdonfyBé AR 1ed3dfer
traffic data for a nunber of data streans is provided froma data

sour ce 131232@%angd transadtierel 204xWirrkess teyroesd serfrol rautines | R2Giinchids dleli nent |
h dat ; ISy i i i i .
26 Sat s 55500 fuld PPATIS BYIA SONRTTHY bl AR e

data for ea23) uet asstdaantfdEdedndadiag dawhlish tihnelddforGate €199, base
sel ected for 'équﬁ%“jfatﬁ étrea to provide coded data. |.n accordance
ti NipdAtS eof

with vari o Slowe infiviotnd SSHOT DD dorvetink janednformeton
facilitat e§254‘ﬁﬁfrd§bt19g@n§aﬂ@?ﬁlﬂan 1irﬁ%%oﬁ@§u‘ﬁ@ét§lllﬂ%t%a8 gs%(l]i\%pl&?sgig' }écgfr nce

system 1350 t he encapsul at ed over conmman e ata
for each dath sstieearhodaneribeantdprpegsk escetyedidtta trankmitted fton badesentiol DHDO.

t echni i | .is typicall k dat t1 that i
br ocesaoq 19998F  hown G kBikStbas StsatniSud R iae SRR s pleem ¢ o
estimate t BemENAREGIn 53%&919%@.blegfﬁfi {RingXedr-BNb@ B%agd@ggﬁ.gcl%i s

for each data streami's then nodul ated (i.e., synbol mapp ased on
a parti cul raosewiancs with vaneusmepgots ¢f the BRSKjonQShkse MraRsKittarsy NeQABE 0

sel ected for that ta streamto ovj de nodul atio .

3008/ 05516 HET O30 P GBS Bo A H SeSRE A ﬁa?toi%’éﬁ%ﬁeﬁ’g{nala%ef
nodul at i onedudpmentcobié odd, R el csboffmiim@tiolNn h MIMOGY4t&RS 300.
performed by processor 1330. [0098] The nodul ati on synbols for all

data st reafs therteansmister sysemn dé &0 tterfhc dota fenaoysnbes of datp streares iswnevddedray
furth W oo T
br ocessor BRSO B ULAMRID) ilta Broceh B 191l an Fighent

transnmi t t eesch(deMidRcarhd? Bandohietod gherb32dectivartrashtitdntereah i denpceshdr

M MO processor. 1320 applies _ beanform ng weights to the synbols of the
data strea 14;’??8“?“6» Qﬁ]§3=é‘*ﬁaé‘ﬁﬁrzﬁeaﬁ’%%e\mﬁé%dagﬁ@rﬁ%éﬁa pteCaypbapgd on a

transm tt efarticular coding scheme selected for that data stream to provide coded data. In
accordance with various embodiments of the invention, transmitter system 1310
facilitates inter-eNode B handover by forwarding to the receiver system 1350 the
encapsulated handover commands.
[0097] The coded data for each data stream can be multiplexed with pilot data
using OFDM techniques. The pilot data is typically a known data pattern that is
processed in a known manner and can be used at the receiver system to estimate the
channel response. The multiplexed pilot and coded data for each data stream is then
modulated (i.e., symbol mapped) based on a particular modulation scheme (e.g., BPSK
QSPK, M-PSK, or M-QAM) selected for that data stream to provide modulation



[ 0099] Each transmtter 1322 receives and processes a respective
synbol streamto provide one or nore anal og signals, and further
condi t i onso(eosgpssieanpl i fies, filters, and upconverts) tpreTARRO®S3033
signals to provide a nodul ated signal sdiltable for transm ssion over
the M MO channel. NT nodul ated signals fromtransmtters 1322a

t hrough 1322t are_then transmtted from NT antennas 1324a through
1324t , respE@bpke |T§1¢ dpte gateojodings arbmpdyladon fox paindata streae maghem t t ed

nodul at ed %E&Hﬁin%d%fr?ns‘iﬁ%ﬁ&ﬁé rgﬁngﬁ)j%gggg&slﬁwa t hrough 1352r and

t he received signal fromeach antenn I's provided to a
respecti ve [008¢i ver (IRSviR)dulBibdayinbols dghalll & sircabmciie thea @rovddedlid adlX

condi ti ons .g., filt lifies, and downconverts) a yespectijve
received s il\é)ﬁgg,pn&ﬁe&?ofﬁ%g% Vfa}Hngh %ﬁg‘ﬁﬂ?eﬂi RERFOSH! fgiodp “B% WP%%‘S E?a%‘p#"és ,
and furt hebmqn;.le?xqqnubep@e&%ﬁ%zb %a%rlgaﬁqes o ﬁ@aﬁﬁﬁ&g%g%&g streams to Ny

"received" synbol stream” [00101] An RX'data processor
recei ves atignpnidicrsdIMETRhB2RRthreugh 1322t.sImtpofainsemizaiimerits,oPX NHMO

receivers 1354 ba on,a particul ar receiver processi,n echni que,to
br ovi do. NTPRSE] Eap Sy B Pl S AE I RE sBPROS BE e dabr et ekt
denodul at eshe hedoth Froneaheh th@BemblaGOBE fashided. ect ed synbol stream

to recover the traffic data for the data stream The processmg by RX

data proces®]1360 EaclapinetientB2yeccivasiand ppscsses AEcsPLRHVE mérfém
X 4 ter A3 ] .
processor 13 vfacfaq)n%g]} gﬁkg?@aﬁ(ggggﬁﬁé aé% %urtha& c&ﬁcﬁf\?\iﬂ@ %.gg amspglﬁas,:%t%rs,

[ 00102] A protessor e} erm nes re- |
matri x to us@updineees) siay anhBofsifionl sl proide a niceMBkaiesigriahkuitibkesfage
conprising a matrix i ndexyﬁort lon and_a rank val ue_ portion.

Th
reverse | i HENFRSEaReverd)e MM planngarnmedplprdsigls ﬁﬁ@lﬁﬁﬁﬁﬁm@rﬁfes 1322a
regardi ng ttlﬁ@lﬁ%?f@”ﬂi%&atﬁérﬁﬂaﬂshﬂﬂfe@ﬂ%gﬂ zfn%n%i?%@é%}og%’% P35k rr@%%%?;?

reverse |ink ssage I1s then processed by a ata processor
whi ch al so[0B88] ves tAtaédeiver dpdtan fl350, ahanuardserittalf mddilated tigaalsard reosived

data oot b, a0 RIS, 5,00 Py TR AL 100, CORLLONEL DY o

system 131Q@roviddd té QQ@Jp@&%@%E@éﬂéﬁ@Qﬁgy 18830 @3oubh 1354r. Each receiver 1354
conditions (e.g., filters, amplifies, and downconverts) a respective received signal,
digitizes the conditioned signal to provide samples, and further processes the samples to
provide a corresponding “received” symbol stream.
{00101] An RX data processor 1360 then receives and processes the Ng received
symbol streams from Ny receivers 1354 based on a particular receiver processing
technique to provide Nr “detected” symbol streams. The RX data processor 1360 then
demodulates, deinterleaves, and decodes each detected symbol stream to recover the
traffic data for the data stream. The processing by RX data processor 1360 is
complementary to that performed by TX MIMO processor 1320 and TX data processor
1314 at transmitter system 1310.
[00102] A processor 1370 periodically determines which pre-coding matrix to
use. Processor 1370 formulates a reverse link message comprising a matrix index
portion and a rank value portion. The reverse link message may comprise various types
of information regarding the communication link and/or the received data stream. The
reverse link message is then processed by a TX data processor 1338, which also
receives traffic data for a number of data streams from a data source 1336, modulated
by a modulator 1380, conditioned by transmitters 1354a through 1354r, and transmitted

back to transmitter system 1310,



[ 00103] At transmtter system 1310, the nodul ated signals from

recei ver system 1350 are received by antennas 1324, conditioned by
recei ver w0 3@/ ossiepodul at ed by a denodul ator 1340, and proasseemhsiigs a
RX data processor 1342 to extract the réd%erse |ink nessage
transmtted by the receiver system 1350. Processor 1330 then

determ nes which pre-coding matrix to use for determ ning the

beanf or mi ngfUEBhht s ¥Hdrngaiice s d fE), dhe madulaigd reaals fom meeieasyagm

to various 1§§(p§1%tr§ce‘?5efdt K nitéﬁﬁé‘i%ﬁ“ coﬁdfﬁo&eﬂ%&%&eti\t/eg% lﬁépgﬁbé‘ﬁégd k94

anong ot her "aspects o e 1 nventioén, recelve, encaps

f orwar d nedsmoéuletot 1 34hand prdcessml bhe ROE deth \pescesyps 1848 th3xfract the reverse
[00104] Wt eference to, Fl 14, illustrated is an apparatus 1400,
hat 1 hcl | Dok WS EACBRSRSH BY 8t itiuven S aee g Repacsor 4 hen dotermins

non- 1 1 i 9 i@rgedbRY Rk 1d I HPABLARE FObcRIBHRYE wARRSEELUS

. : Crmi
1400 may reside at least partially wthin a base statron. iIs to be

appr eci at edrachsses thepatratted mtddg@ei dccapmgde neralsaspéatodfithe imyention, the
functional _bl ocks i C be functional bl ocks that represent
Funct| one. FARTEHEHPSETD D P ceet it ChPtsinp OB el i o prcapsulate,
t hereof (eagfd forvafdMedsremdn rapdets Floaithe hESAMS Syas @3§0.at | ons
typically performthe roll of a source node or a target node

dependi ng OWIOAE par tWéthireferasice tuRlE ol dbistytted freanUmpaiatus 1408ttt t o

vari ous nogde.: Chi0 i f e station can include that

¥ tinctt onal (15 iates TGOV hitae%h RoBRite § BbbROusiEmlrsital s of
For exanpl ehe iapqaioal Ber dxbdible,npbadas 1400 el eadidaitasat paatidihORithin a base
el ectrical cqnponents that can act in conjunction. For instance,

sour ce nod&afieryi K4y todiesmprasiitedathat apparafus e as igpresried a5 inalndimg fprasions!
1404 for r i Vi : et ; : .

Furt her, Igfé)i%lééal’tlﬂg?lgﬁlp Eg%&gﬁﬁan I%I%%?isﬁn@}ﬁg%o&%é%ﬁfeg%ﬁ%@# At
1406 for epoepsot,abftwere] biecdmabiidatiosrtherooffaryd fimtveare). RadiditiBeseonge base

Control nessage as, descri.bed.in further detail supra in connection
with FI GS. ﬁ-nSéyplr:‘g@ peforgy B ,s?limgf 4 sypCefleron AL#Est 1ode dgernding on the

el ectri cal pmmgﬂaa&ﬁnswcﬁ@@ﬁh@wiwﬁg,ret%gea@&@MS%SQE&%H&Y&EW ofa

command based on‘ a pr _e- exl st ng S.eCUI:I assocl at1 on et ween
wi r el ess t basgistedionager ohakedbatiimdiionhlety requlied dor oohteeget aad dowrcs nodec e

de 1408, for.. di f integrity check i i
and = Rad 8XRR T B el Frmteatie) fadneheEloesh EpiRes A7 pESlssica
encapsul at esinpRraaMBSt &R ABEAGohRNEION. NR)r BStance! sBuREnoas ffdadE@flpifst h

t he handover conmmand 1412. As a further exanple, target node | ogi cal
groupi ng 14402 easaringlnds apielcetricell component| 1464 fpyaresaiting 4 handayer eqnmind ng

o oupi ng. LTI o AeF e, SRS el ERblrRctagg thd WEhios sf QBleat i ng

suppl ement admpdtfeat MG fonendagbulaieth the hhtdveEashneiEiito 4 RROIR esource
information to facilitate executing a handover conplete function.

Logi cal gr SOprelgnassage asgesarihed i furfhge detae seradn porngrtienwib AdGSs 4+ 6y
determ ni ng.a . t.Si.on
concer ni ng 3Bz epaRe! derediitde iy Ak SofigohaRe RESH BRAAET
i nf or mat i oenchf0ated bandovensmirmand dasedardaeexistogeanety sddigtion betlvessa
termnal 1422, and for incl ugi ng_%gdgi t(lﬁ)onal i nfo tion in the
handover cBFEYIcrgIeLasspeipiad avithibe grrdayecomyn compicdde ddhdiforon
1424, Addi fi.008ik¥%ne %P%E@BH%te%ﬁ%gcf R il BrhHAS Ad m{c}'Rés%t%ﬁcet Hrrol

retains instructions for executl unctions associated w
el ect ri cal headap bhldntsd fof tlapghittne gr aouwppsudmed iORovercdotrmdand tiaivieslsssown

as being external ta no 1426, it is to under st ood t hat one or
mor o of el bERPRL Ao Sapontr g Mriavetsatma Big HESt BRBS” radble P erny
exist wt hhéﬂé‘[@gﬁﬁb’gréﬂﬁﬁ% 14 00dR5hMlS an ekeki8NBrip®néit F414 For receiving and
illustrated is an apparatus 1500 that enables inter-eNode B handover
processing measurement report information. Further, logical grouping 1414 can include
an electrical component 1418 for processing supplemental information included in the
measurement report information to facilitate executing a handover complete function.

Logical grouping 1414 can further include electrical components for determining a



apparatus, e.g., a nobile node such as a nobile termnal, a base
station, or a conmuni cations system which inplenent sone enbodi nents.
I n sone apbagisreniss WO 2008/ 055169PCT/ US2007/ 083033 34 pichraisafie 885033
nodes are inplemented as base stations @hich establish comunications
links with nobile nodes using OFDM and/or CDVA. In various

enbodi ments the nobil e nodes_are inplenmented as notebook conputers,
per sonal dezdoysedepision eonchmMme) a Wieless lsaningbassemtted withithemeagyednrtitng

receiver/t ' -Cl ' ' [ ' .
ol emont | Fgern kRS P4 R Al f pNAS! B oy Wipss terminat
enbodi ment $422,andlfsancludidg tadditivaalrirfomaison @.the haretfradnhar@as tfiglidateng
and/ or operating bi |l e nodes, base, stations _and/ or conmuni cations
systens, eS¥FCuting&andqver exreRietAHRRIOR R4 sddditienallyarmhartes 1409 coninchude
enod! Ment § mdh8t§ S 496 8k HRBHs RSEL DR 6 dxBRlREEAGY 206 RASyifl ;0T ©
nodul es to performthe steps corresponding to~one or nore nethods of
sonme enbodelketmics], cangronenta wp legicairemmanes dédzarat 1404, aMbliloshown as being

t I SSi on, ti nd/ Qr pracessi ng, nessage .
encapsul at FORTALIANCRALST 20, Sondecmpgrianaita cpapt BRE diattared of
sone emo%@iﬁﬁéﬁenﬁ & Ib@i@él%‘i’@tﬁﬁ@é& U REd Wﬂﬂhﬁ%gxi@yﬁﬁhm&gﬁtﬂ%. be

i npl enented using software, hardware or a conbination of s war e and
har dwar e a$00@8tri bedVietedevengeno FIG. 16, illysteatettis on epphratuat S@hthat enables

specific order \or. hierarchy of steps in the processes disclosed is an
kel e of igesmurss SaBlsrSradtndtiER ey i RESFE g R 8L ES | T o
under st oodidviatiod. N&psReGs | 500 BE( edsiderat Mdast R ed1l Withis hePiseléd téhenal, for
processes ma}/ be rearranged while remaining within the scope of the

present di sstagser K is tprie apprasisiedcibal appa Q8 ds 1saressedhasaigelyding

I t ' ' | 10t
be- 11 mi tea P IPRE PO LSRRy R ARl otk ol o BRlnEh Rl BT R iR
further enbgdipirisoraoftwals or dbmbinktch thorost (. Nrnieadi b pparetds 1H00
e.g., ROM ard discs, etc., which include machi ne readabl e

. RA . : i
i nstructi oHBClLfI\gGF a Qﬂﬂ?agcsmw b eleelicabcompongisdhat cam agt i senjunction.
t > ; Pl e -
cortoos oFolRu AR RS SRl RO e B RIRRY, B bfiputing

Accor di ngl meaamemgntathet inférragen ts o reuresThodistatinh forawercdibagcdtabnt 0 a

machi ne-readabl e medi um i ncl udi ng. machi ne executabl e instru ti&)ns for
causing a encapsulation into an inter-node message (e.g., an inter-eNodeB message) an

forwarding to a target base station 1504. Further, logical grouping 1502 can include an
electrical component for receiving a source base station encapsulated handover
command forwarded from the target base station1506 as described in further detail
supra in connection with FIGS. 4, 5, and 7. In addition, logical grouping 1502 can
include an electrical component for processing supplemental information included in
the encapsulated handover command to facilitate generating a handover complete
indication 1508. Further, logical grouping 1502 can include an electrical component for
appending additional information to the measurement report information to facilitate
generating the handover complete indication 1510. Additionally, apparatus 1500 can
include a memory 1512 that retains instructions for executing functions associated with
electrical components 1504, 1506, 1508 and 1510. While shown as being external to
memory 1512, it is to be understood that one or more of clectrical components 1504,
1506, 1508 and 1510 may exist within memory 1512.

[00106] Various embodiments of the present invention are directed to an
apparatus, e.g., a mobile node such as a mobile terminal, a base station, or a

communications system which implement some embodiments. In some embodiments



machi ne, e.g., processor and associ ated hardware, to perform one or
nore of the steps of the above-described nethod(s). [00110] Those of
skill i nwbeomrasssoul d understand that information and gicgnaheo7mmesoshe
represented using any of a variety of dBfferent technol ogi es and
techni ques. For exanple, data, instructions, commands, information,
signals, bits, synbals, and chips that may be referenced throughout
the above MesSeesstioges saympleme %ﬂ@gbmwtws vhiahrgtablishenpmppisations

el ect r omagEk &iaNdiie iSBINRILOFDRE B30 CBRIA! il #iiou@Bhb6@ehlsthe's

or partlcles or any |na I"on
2008/ 0551 6atGilk ldSét@aOaz-é ﬁBﬁl@&Bntﬁ& ai BoiddK donwputdrs,perseppirdacd @sBthnts(BDAS),

in accordance w th e or ects escri.bed . herein, infer nces
can be madé" P%&P%Bﬁ@e detisss e seR GeasprittrCinguitsianklpgicpn

termto "i pb@nes 3br uﬁﬁ"l&ﬁé&ﬁ@%e fr@fh%a§09§d}ﬁé ghbydit@nishe process Of
r easoni ng about or inferri ng states of the syst em envi ronnent,

and/ or usel00193bi | e Fevthesmtesnems amalioatisctxd te vetiosls, dmbthsd of
station from.a vi a, events and/ or

S s Tt PR Ao  BRE IS ORE et PR oy R F B e B oS,

action, or sgadngenelse, m&e&haqmelwﬁws&héémbwﬁﬂe@t@ QY Pdricts dhDBdint s,
exanmpl e. The inference can be probabilistic-that is, the conputation

of a probabBpddstdgseribed hiersin prsimplestensadaising aife ormage swdulsa seperémmeathe steps

consi der at| f nd event refer

t echni ques %Er% 8&1/&;%é ?%?nec%rrrrﬁgrg in?\edh g%gmggmﬁ&g\l/eggsf £°ffe€%1m°% » PEPSegE
events and/gex[er@ta:tnaandﬁumnsmfsabﬁnﬁ&ssagsubé;ﬁmranMepﬁn@e@iﬂgJﬁiessage of new
events or actlons froma set. of observed events and/or stored event
data, whet RBFPS}HatiH, eich My dpsemg cabedimetayasus fraliresel soRpsarhadiments

proximty, gférﬁ:h WG R&! uﬁ{%@?%%% Tul] OQIﬁfeQ c&r?ﬁ&niﬁl%ﬂ@f uflhe §(ﬁ¥\9£r@|

event and data sources Accor Ing to an € one® or
met hods prh&elmxae&jorad)mmbmammofcsbftdermldlhagiwawé asﬁamc&heddmlmal ni ng to

conparin eme rts. ccor dance Wlth anqQt her exa an
nfer ence ﬂ@@%ﬂfe is aPdarargod Hla iSRECTHG AEASY &Y g cﬂytgﬁgeps frp t

b u ature
e appr eci ?;&@sswafscm@a it h 84h go%gﬁ%ﬁ@ a%FJ?oabﬁés %&@&wdggﬁﬁ

and are not intended to limt t e nu nferences t
made or t hgraferamess, it i widexstooduldt thodpecificcederar diemadigy ofstepsrif :ttraqlrocmses
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i |lustrati ¥Rthod claims appended herein present elements of the various steps in a sample order,
and are not meant to be limited to the specific order or hierarchy presented.
[00109] Still further embodiments are also directed to machine readable medium,
e.g., ROM, RAM, CDs, hard discs, etc., which include machine readable instructions
for controlling a machine, e.g., general purpose computer with or without additional
hardware, to implement all or portions of the above described methods, e.g., in one or
more nodes. Accordingly, among other things, some embodiments are directed to a
machine-readable medium including machine executable instructions for causing a
machine, e.g., processor and associated hardware, to perform one or more of the steps of
the above-described method(s).
[00110] Those of skill in the art would understand that information and signals
may be represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or

particles, or any corbination thereof.



| ogi cal bl ocks, nmodules, circuits, and algorithm steps described in
connection wth the enbodi nents disclosed herein nmay be inpl enented
as el ect aizaoshasidnar e, conputer software, firmmare, n gdirasae/083033
m crocode, or any conbination thereof. ¥b clearly illustrate this

i nterchangeability, various illustrative conponents, blocks, nodules,
circuits, d eps have been descri bed above generally in ternms of
their fu ncf‘ﬂl}ﬁif ity. IW&'?F&PPE‘EE&%GC* thae i1 rcardapge WEh PRePERErR 4SHCES

har dware, 30fd¥ed Reref! iftbRRtMcHE L indd€ | 4
application gnd de%?ghlconstrg%ﬁ?sﬁﬁﬁgggggﬂgan%ﬁgﬁggé%%%ﬁdg&gtgﬁfmed
Ski |l | ed ar hersamshecarm infihferbot “infeendesSefirb gehdralhyctbitbapdotesg of reasaiyg ng
ways for each particul ar applicatjon, but such inplenentation. .
deti si ons. SRUPALHEEIG SlatoRAD s S et sevEenmaivgnd S uSel, PP fivise dpred
scope of t h&idak @8 enintsliang bagWtaion [ 4 4dt DFSLYA4tRMS ad Ldpiatd 914 Nnts

| ogi cal bl ocks, nodul es, and circuits described in connection with

t he enbodi Aedosdats.shiferseet drabeiemplayied e idenpifiemsneridi¢ contepeorfastiomdr cD

2008/ 05516 52Q07/0830 with neral purpose.processor, a
digital i G PRQRbuRY Aoy it SR Ame B e B ReE S L P o
circuit (Aptdbabilisiigithialis, SheaidpdpuitRa@Faipiehabelity @R ilaSRIIvr states of interest
programmabl e | ogi c devices (PLDs), field programmble gate arrays
(FPGAs), pP#€e$8@reonsideniatipnpf data andpventse dpkeraiict spnsalsericierdp teshaisiyes s,
discrete g | St I, ' nt s r
ot her el corrgiPEd FATBHRLRE ARk foue B3t LIRS E AIRANEH “suck
per f or m t henférenat seoults id elsceanbieattivaroé new ettt beidtivne from gemer abscrved
pur pose processor na¥ogg§ a m cropéegcessor but in the aJternative,

the proces St/ HetoIR] cveshduac Visiher g5 nakiie susnts aisisorslafedsin close

i crocont 1 hlifial R SadWlhGhe GRS dRNRH Jom ABHARE P vl LvéH SO
be inplenmented as a conbination of conputing devices (e.g., a

conbi nat i oandflatas@@Eesand a microprocessor, a plurality of

m croproce one ,or re mcroprocessors in conjunctio ith a
DSP core, LAY of nAFCRis toanFryapE: oo Mg arclag RErCE RE 294 wafts
and/ or et hRAxIRAGH] PEGcNRE BLiaifig th BRhEIRHY BshshRnRaf {pBHE In accordance
firmare, mddleware or mcrocode, program code or code segments,

t hey can bwithtagethdr ¢xamplamshnisrence nas be enade delaterd to mekingdhandeveo degsions.

conponent . LA .cqde se nt,. C epresent a.procedure. a funpctio a
subbr ogr an RGP pa1Pe FERERE arfufy RE TR BEe wfiirsdet
package, aimémiss to Biitany nE@BEH dTad fe@cf thhttah IbY Ghdde S thed@drher in which such
structures, or program statements. A code segnent can be coupled to
anot her coH¥cIeBeRTaRR Mmade i geaimaBeewith thaivariony ephedimegtsand/os methods
recei vi ng Fgg Hﬁg@{ér&ﬂ’ data, argunents, paraneters, or nenory
contents. IRforhg I on, argunents, paraneters, data, etc. can be
passed, fof0ddsled, oThbseaofsikill weuld feittng apprgciate thathevarias sllushativgi ng
menory sharin ssage Passin , tngn passi ng, network transm ssion,
etc. [0011 » G g plegrigyn sicanflepsabed Begnpgetion with the
connect | oNeibbdinilifs RERREN WBRIPmA) B LARERCREE 84 BoRdhiORar8FRRS béiflputer
directly in hardware, in software no e ?e.g., procedur es,

f unct i ons, scftwhrsofironyarexeiridicdird ymiarqsods; es sny cormbinatioratheeah Toatdaoly of
the two th erfarmthe functions.desgribed herein. Software cpde
can be st olbisHs t%%?fﬁﬁ?}}%e?@h‘a’naa%d HSEG UK PRI ISoPlockss Pe
modul es capiréfl SR1 ddpsRAM PRIeNeritel a8bv BRIy iR BRIy fuftREMity.
menory, EEPRONInenDH%, regi sters, hard disk, a'renovable disk, a

CD- ROM  or Whethes sty fuhetionabify is iroplsgented @b handrwiaoumofitmareher aihdrwist depends
menory unit_c be implemented within the processor .or external to
The” bt oces e e RElTe: SRBELA0 Md i OBt E25RuR) Eeradlbnl e
processor gkilled gRiskidy da@UshpleR@s thefd@bcria M cBion Aty @X CARInAIWay& e AGR

medi um can be coupled to the processor such that the processor can
particular application, but such implementation decisions should not be interpreted as

causing a departure from the scope of the present disclosure.
[00114] The various illustrative logical blocks, modules, and circuits described in

connection with the embodiments disclosed herein can be implemented or performed
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the alternative, the processor and the storage nmedi um can reside as

di screte wonmpaviastes in a user termnal. [00117] What has Ploaars2007/083033
descri bed above includes enbodi nents of 36he di scl osed subject matter
to enabl e any person skilled in the art to make or use the present

di scl osure. f course, not possible to describe every
concei vabl éwt%ban&filﬁ PURPOSHE PIOGFSS T & Sl tah pienal dresgsios GPER), ﬁa@pmimab%es

of descri bi ese
b ment Shny fkgPol EfuTTANIED, digfell SBUR O g LYERIDISPD ™

t he generi prggrammiapledsgiddévined Ph&rsgifieldprpgirenmagpé gﬁd atray@(rHﬁ’érAs),
enbodi nent s vm'thoutwg rtin from%heswlt or ope of the

di scl osur e PFOFREES: £ cﬁﬁ Eufe rPEroﬁ%SLSOIiSn i Bi§ BafePr frnsistor

linited toiddie oEhadhmawas éﬁ%eﬁt@rcﬁlo%e%tecﬁ@mwnﬁ@ o@ﬁﬁw&lﬁﬁnaﬁtﬁl

wi dest scope consistent with the principles and novel features
di scl osed MHwrenfrlesigpebiodienigtm the fusctiansjdestribed htrsin. | Burfhetremgedgtnsral
enbrace all_such alteratlo variatijons that fa

oTOnRee b oS! pRck o B2 o ABRRloE L Hipin ARAIRIGR! HRTR0dh i e

t he extent ahjaénvichBortat proceisos|coteslier] midus@drbNerebit #e mdeRind e haidttRRally,
description or the clains, such termis intended to be inclusive in a

manner si nRIPEICeRT Y alserha imphementer asgr combinatigmmiicompyting devices (e.g., a

CLATB DEF R RGPS RIER Ao TR P A of Ry ol of ™

wirel ess camrinmiaapiooesssyssh eonjuhdtonveitthoDSProkd)dr agy other such conﬁguration).
recei vi ng, a source base station, a handover conmand nessage

created by (00115} get phlacn the SYSterps atgi/m methods described herein are implemented in
software, firmware, middleware or microcode, program code or code segments, they can

be stored in a machine-readable medium, such as a storage component. A code segment
can represent a procedure, a function, a subprogram, a program, a routine, a subroutine,
a module, a software package, a class, or any combination of instructions, data
structures, or program statements. A code segment can be coupled to another code
segment or a hardware circuit by passing and/or receiving information, data, arguments,
parameters, or memory contents. Information, arguments, parameters, data, efc. can be
passed, forwarded, or transmitted using any suitable means including memory sharing,
message passing, token passing, network transmission, etc.

[00116] The steps of a method or algorithm described in connection with the
embodiments disclosed herein can be embodied directly in hardware, in software
module (e.g., procedures, functions, and so on) executed by a processor, or in a
combination of the two that perform the functions described herein. Software code can
be stored in memory units and executed by processors. Software modules can reside in
RAM memory, flash memory, ROM memory, EPROM memory, EEPROM memory,
registers, hard disk, a removable disk, a CD-ROM, or any other form of storage medium
known in the art. A memory unit can be implemented within the processor or external
to the processor, in which case it can be communicatively coupled to the processor
through various means. For example, an exemplary storage medium can be coupled to
the processor such that the processor can read information from, and write information
to, the storage medium. In the alternative, the storage medium can be integral to the

processor. The processor and the storage medium can reside in an ASIC, which in tum



encapsul ating, by the source base station, the handover conmmand
nmessage into a Radi o Resource Control nessage. 2. The nethod of

clai m 1, waredsmssisacl udi ng enci phering an encapsul at ed pamdsear7/083033
command nessage based on a pre-existing3%ecurity association between
a wireless term nal associated mﬁth t he handover command nessage and
t he source base, stati on. met hod of claim11, the encapsul ating

further i nEi“hEFé%deé‘bBé‘ﬁ?ﬂtﬁ@mPﬁt éa heajteErgk thaporsuer 81 thy Serec sdies
base stati @ resflic a3 AR cFERE g@%dﬁfengllgh érteﬁ-rflﬁ‘%lencapsm ating further

i ncl udes appendi ng a Radi o Resource ntr eader 5. The et hod of
claima4, t molnzau. 0 R&¥lmihesb@uricsaibed @hdes inchdbuetelsodiments af thealielatd a
nmessage di s a transacp on.identifi nmet hod of

Crarma, C SRRl Rl PN KRS i 6 Ao aphios b o SFTEor
command MegggBSure It B Lo Mok Bt pb&YitIE RAescribe every conceivable combination of

components or methodologies for purposes of describing such subject matter. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without
departing from the spirit or scope of the disclosure. Thus, the present disclosure is not
intended to be limited to the embodiments shown herein but is to be accorded the widest
scope consistent with the principles and novel features disclosed herein. Accordingly,
the subject matter is intended to embrace all such alterations, modifications, and
variations that fall within the spirit and scope of the appended claims. Furthermore, to
the extent that the term “includes” is used in either the detailed description or the
claims, such term is intended to be inclusive in a manner similar to the term
“comprising” as “comprising” is interpreted when employed as a transitional word in a

claim,



7. A conmuni cations apparatus, including: a nmenory that retains
I nstructions for receiving, by a source base station, a handover
command created by a target base station, and for encapsul ating, by

t he source base station, the handover 38ommand into a Radi o Resource

Control message,; ' ' e ute the

I nstructions mﬁtﬂﬁﬁgFﬁéaﬁg%ﬁiégﬁmg?ﬁ#ﬁgéggﬂﬂ&%g@%?ﬁ%ﬁnggp Fatus of
claim?7, wherein the instructions for encapsul ating further include

I nstrucyl O”SAH%{hoc?E's%{i IR, c%ﬁ]m%ﬁ}%ﬁf?)ﬁ%&ls%h,eﬁe F@:ﬂé}'&%\{ﬁﬁdiﬁ?m“d .
utilizing a pre-existing security relation between a mobi | e devi ce
associ at ed wetdivingnby hsonriobase stalionreehandoasrdommendgepssapecristed dy s tazgel s 9.
The' congufi,calhi ons apparatus of claim7, wherein the instructions for
encapsul ating further include instructions for appending one or nore
of integritysngirstlating, kynhe sagres besg Stadian. sivdiardopes goramaRe sisespgaantge Redip Resource
header . comt@] mdage A COMMUNI cations apparatus, including: means for
recei ving, by a source node, a handover conmand created by a target
node; and means for encapsul ating, by the source node, the handover

commandz2i nt oTi «R&dH of FRAHMAUfuRRer (RAHME bnciPR&EHA YR encapsulated handover command

message based on a pre-existing security association between a wireless terminal associated with the

handover command message and the source base station.

3 The method of claim 1, the encapsulating further includes appending integrity check information

by the source base station.

4, The method of claim 1, the encapsulating further includes appending a Radio Resource Control
header.
S. The method of claim 4, the Radio Resource Control header includes at least one of a message

discriminator and a transaction identifier,

6. The method of claim 1, further including transmitting the encapsulated handover command

message to the wireless terminal.

7. A communications apparatus, including:

a memory that retains instructions for receiving, by a source base station, a handover command
created by a target base station, and for encapsulating, by the source base station, the handover command
into a Radio Resource Control message; and

a processor that is configured to execute the instructions within the memory.

8. The communications apparatus of claim 7, wherein the instructions for encapsulating further
include instructions for enciphering an encapsulated handover command utilizing a pre-existing security

relation between a mobile device associated with the handover command and the source base station.

9. The communications apparatus of claim 7, wherein the instructions for encapsulating further
include instructions for appending one or more of integrity protection information and a Radio Resource

Control header.



11. The conmmuni cations apparatus of claim 10, wherein the neans for
encapsul ating further include neans for enciphering an encapsul at ed
handover command based on a pre-existing security relation between a
wireless termnal associated with the3Bandover conmand and the source
node. 12. The communi cations apparatus of claim 10, wherein the
means for encapsul ating further include neans for appendi ng one or
nore of 10.nt egremyumtaets appfaosnmtleding: and a Radi o Resource Control

header . p i
CFae 10" omB38 S DAL 7L RS pARPARINE A6 LR b A e
encapsul at edmpaap fho vneepselaimealndhe f@thh godp\ithediaadpyericemmrindanto a R4dio Resource
conput egphiRpfelle medi um havi ng conput er-executabl e instructions
stored thereon including: a first instruction set for receiving, by a
source node, a handover command nessage created by a target node; and

a secong, I nsmt&ﬁmgmcﬁl@ﬁs apPrat@IE AIRBILI 024 G th Miednb Bor SREWGIB AT  Eher &aﬁfde
handover ?na nessage |nG g Radi o Reso%éce Contral  nessage.

The corrfsm"é or ePplB Graem ity fndgyenyammend besse phapre-pHting sRowyY éF"’c“H‘i‘ rd
I NSt r uc bét@eenaetirefeSitertiial PRRIled FitRhe QIMARRS tUnitad addaKedoned noag@mand
nmessage based on a pre-existing security relation between a nobile

devi ce associated with the handover command nessage and the source
node. 15. Thie comnmjtzeibns-apmzﬂ:abif elaineld] witnareid the haainﬁfol&cmsulhﬁ;, flirthet in@tide

i ncl udi Qigangfgrgggp(r: btp%&l ngg nte%rqt ch%&r m%a atio on 139 KOG ROt o ;:% troLhead Ly

integrity prot esour ce
17. In a wrel ess connunlcatlon system an apparatus including: a

processef Co'mcl gHE@ﬂcattlgns E&Qa%s\égco J?r}f, t@at%%“g 8@ a%@ssl% 1§ E?Hn‘ﬁ!-} mc{[)u(ﬁiing means
handover conmand nessage cCreated B rget ase station, an
for transmitting an encapsulated handover command to the wireless terminal.

14. A computer-readable medium having computer-executable instructions stored thereon including:
a first instruction set for receiving, by a source node, a handover command message created by a
target node; and
a second instruction set for encapsulating, by the source node, the handover command message

into a Radio Resource Control message.

15. The computer -readable medium of claim 14, further including a third instruction set for
enciphering an encapsulated handover command message based on a pre-existing security relation

between a mobile device associated with the handover command message and the source node.

16. The computer -readable medium of claim 14 or 15, further including a fourth instruction set for

appending one or more of integrity protection information and a Radio Resource Control header.

i7. In a wireless communication system, an apparatus including:
a processor configured to:
receive, by a source base station, a handover command message created by a target base
station, and
encapsulate, by the source base station, the handover command message into a Radio
Resource Control message; and

a memory coupled to the processor.



encapsul ate, by the source base station, the handover command nessage
into a Radio Resource Control nessage; and a nenory coupled to the
processor. 40 18. The comruni cati ons apparatus of claim 17, wherein
the processor is further configured tdOenC|pher an encapsulated
handoveyg co N SisAd p e on
et veen' 5. subzey TREr oA it Dfinf P R e bl B knd BN
messageengrnienan emgw'@@é hapdever epmamand message Qtilizitgen rroeninting seuritoneBtion between a
appar at Ys@herGnRb@bckafedWith M halM3OE RbimbAGn Rl 58 HR s thidsha

configured to append at |east one of integrity protectlon I nformation
and a Radi o Resource Control header. 20. The conmuni cations

appar at ys aC‘PWc@hHﬂmEéﬁoﬁs%p% oPElaifd 19410088, WherkiB thkDroctb& fiSHhuhet &Pnﬁ ured to
processor f%further configured to transmit_an _encapsul at ed handover

c ommand3RPENY a4 ieast gueaf intggEty piigciion information and a Radio Resource Control header.

20. The communications apparatus according to any one of claims 17 to 19, wherein the processor is

further configured to transmit an encapsulated handover command to the subscriber unit.



