METHOD AND APPARATUS FOR RANDOM ACCESS | N AN ORTHOGONAL

MULTI PLEwASS9924058VMUNI CATI ON SYSTEM [ 0001] The present popusmaib@mmso
clainms priority to provisional U S. Application Serial No.

60/ 839, 220, entitled "A METHOD AND APPARATUS FOR ACCESS PROCEDURE FOR
ORTHOGONAL MULTI PLE ACCESS SYSTEMS, " fil ed August 21, 2006, U.S.
Application Serial No. 60/828,058, entitled "A METHOD AND APPARATUS

Serial No. 60/ 863, 610, MK NI ALY AR AT FQRER ncess

PROCEDURE FOR ORT FWE)M{TA@@ESQE?S @NT@I@T’H@G@I?P% pber 31,

2006, all assigned to 't assi gnee and 1 ncor por at erei n by
ef or ence.  BACMIEIUNBPL EFACC HSB 2 OMMENIC ATHO% 5 ¥SEENEs

general ly to comunication, and nore specifi | caI ly to techni ques for

accessing a wrel ess conmunication syst em Backgr ound _
[ 0003] Wr em% Conﬁ}é I Caht h% e)gfé \}:M'oggighﬁy(?g P\ﬁ}él@(faﬁgh d8rial
vari ous co cat | o cont uc deo, packet dat a,

nmessagi ng, Nor oé@i@%ﬂzo,etenntlélﬁhe‘% \ME’E]H@QS AYEY eAPPARATHES FOR ACCESS

Char ho-« nexQy e 3 RO BB n  SEOL BRI AL RS ST HERISY At v

mul tiple- a99e§§0§y@t§ %MMHGS@HQNP' \60;%'29'05%%5&%@ “AW@E?HO@D'%ND

systems, Tinme Division I'tiple Access (TDVA) systems, Frequency

Di vi si on NWPPM&TTAECEQR (RIS S SBROERDURE,Y hﬁlgdn@lctdﬁ@l\/l@ (TBMvgnd U.S.

syst ens, Ca r « [ 4 S

communi cat irA(QH §P§ﬁ W@ égf%lényntﬁ%ﬁbﬁ ﬁ#ﬁagg)?e Agﬁgt%‘&ﬁ% FOR
ACCESS PROCEDURE FOR ORTHOGONAL MULTIPLE ACCESS SYSTEMS,”
filed October 31, 2006, all assigned to the assignee hereof and incorporated herein by

reference.

BACKGROUND
I. Field

[0002] The present disclosure relates generally to communication, and more

specifically to techniques for accessing a wireless communication system.

II.  Background

[0003] Wireless communication systems are widely deployed to provide various
communication content such as voice, video, packet data, messaging, broadcast, etc.
These wireless systems may be multiple-access systems capable of supporting multiple
users by sharing the available system resources. 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, Orthogonal FDMA (OFDMA) systems, and Single-Carrier FDMA (SC-
FDMA) systems.

[0004] A wireless communication system may include any number of base stations
that can support communication for any number of user equipments (UEs). Each UE
may communicate with one or more base stations via transmissions on the downlink and

uplink. The downlink (or forward link) refers to the communication link from the base
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shared data channel, and possibly other information. The second message may include

remaining information for the random access response. The UE may exchange control
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BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1 shows a wireless multiple-access communication system.
[0010] FIG. 2 shows a block diagram of a base station and a UE.
[0011] FIGS. 3 through 9 show message flows for various random access procedures.
[0012] FIGS. 10 through 25 show various processes and apparatuses for the UE and

the base station for system access by the UE.

DETAILED DESCRIPTION
[0013] The techniques described herein may be used for various wireless
communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other systems. The terms “system” and “network” are often used interchangeably. A
CDMA system may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes Wideband-CDMA (W-CDMA) and
Low Chip Rate (LCR). ¢dma2000 covers IS-2000, IS-95 and IS-856 standards. A
TDMA system may implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA system may implement a radio technology such
as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.11 (Wi-Fi),
IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM®, etc. UTRA, E-UTRA and GSM
are part of Universal Mobile Telecommunication System (UMTS). 3GPP Long Term
Evolution (LTE) is an upcoming release of UMTS that uses E-UTRA, which employs
OFDMA on the downlink and SC-FDMA on the uplink. UTRA, E-UTRA, GSM,
UMTS and LTE are described in documents from an organization named “3rd
Generation Partnership Project” (3GPP). ¢dma2000 and UMB are described in
documents from an organization named “3rd Generation Partnership Project 27
(3GPP2). These various radio technologies and standards are known in the art. For
clarity, certain aspects of the techniques are described below for system access in LTE,

and LTE terminology is used in much of the description below.
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estimates of the modulation symbols transmitted by eNB 100. A receive (RX) data
processor 262 may then process (e.g., demodulate, deinterleave, and decode) the
detected symbols and provide decoded data for UE 116 to a data sink 264. In general,
the processing by MIMO detector 260 and RX data processor 262 is complementary to
the processing by TX MIMO processor 220 and TX data processor 214 at eNB 100.
[0021] On the uplink, at UE 116, traffic data from a data source 276 and signaling
messages may be processed by a TX data processor 278, further processed by a
modulator 280, conditioned by transmitters 254a through 254r, and transmitted to eNB
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[0023] The system may support one set of transport channels for the downlink and

another set of transport channels for the uplink. These transport channels may be used

to provide information transfer services to Medium Access Control (MAC) and higher

layers. The transport channels may be described by how and with what characteristics

information is sent over a radio link. The transport channels may be mapped to physical

channels, which may be defined by various attributes such as modulation and coding,

mapping of data to resource blocks, etc. Table 1 lists some physical channels used for
the downlink (DL) and uplink (UL) in LTE in accordance with one design.

Table 1
Link | Channel Channel Name Description
DL PRCH Physical Broadcast | Carry control information broadcast over a
Channel cell.
Physical Downlink | Carry UE-specific control information for the
DL | PDCCH Control Channel | PDSCH.
Physical Downlink i
DL | PDSCH Shared Channel Carry data for UEs in a shared manner,
UL | PRACH Physical Random | Carry r?:mdom access preambles from UEs
Access Channel | attempting to access the system.
UL | PUCCH Physical Uplink | Carry control information from UEs such as
Control Channel | CQI, ACK/NAK, resource requests, etc,
Physical Uplink | Carry data sent by a UE on uplink resources
UL | PUSCH Shared Channel | assigned to the UE.
[0024] Other physical channels may also be used for paging, multicast, etc. The

physical channels may also be referred to by other names.

For example, the PDCCH

may also be referred to as a Shared Downlink Control Channel (SDCCH), Layer




DL PDCCH Physi cal Downl i nk Control Channel Carry UE-specific control
I nf or mat W%Jﬂ%fﬁ?ﬁe. PDSCH. DL PDSCH Physi cal Downl i nk Stt@ffﬁgzog}ﬁ"}%ﬁ‘@l
or

Carry data S in a shared nmanner.
7

1/Layer 2 (L1/L2) control, etc. The PDSCH may also be referred to as a downlink
PDSCH (DL-PDSCH). The PUSCH may also be referred to as an uplink PDSCH (UL-
PDSCH).

[0025] The transport channels may include a Downlink Shared Channel (DL-SCH)
used to send data to UEs, an Uplink Shared Channel (UL-SCH) used to send data by
UEs, a Random Access Channel (RACH) used to access the system, etc. The DL-SCH
may be mapped to the PDSCH and may also be referred to as a Downlink Shared Data
Chamnel (DL-SDCH). The UL-SCH may be mapped to the PUSCH and may also be
referred to as an Uplink Shared Data Channel (UL-SDCH). The RACH may be mapped
to the PRACH.

{0026] A UE may transmit a random access preamble on the uplink whenever the
UE desires to access the system, e.g., if the UE has data to send or if the UE is paged by
the system. A random access preamble may also be referred to as an access signature,
an access probe, a random access probe, a signature sequence, a RACH signature
sequence, etc. The random access preamble may include various types of information
and may be sent in various manners, as described below. An eNB may receive the
random access preamble and may respond by sending a random access response to the
UE. A random access response may also be referred to as an access grant {AGCH), an
access response, etc. The random access response may carry various types of
information and may be sent in various manners, as described below. The UE and Node
B may further exchange signaling to set up a radio connection and may thereafter
exchange data.

[0027] It may be beneficial to provide assigned resources and control information in
the random access response in order to expedite communication between the UE and
eNB. However, a large number of bits may be used to convey the resource assignment
and control information. In an aspect, the random access response may be partitioned
into multiple parts that may be efficiently sent on the PDCCH and PDSCH, as described
below. In another aspect, the eNB may asynchronously respond to the random access
preamble and may identify this random access preamble using various mechanisms, as
also described below.

[0028] FIG. 3 shows a message flow for a design of a random access procedure
300. In this design, the UE may access the system by sending a random access

preamble, e.g., in response to data arriving at a UE transmit buffer (step Al). The
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random access preamble may include L bits, where I may be any integer value. An
access sequence may be selected from a pool of 2L available access sequences and sent
for the random access preamble. In one design, the random access preamble may
include L =6 bits, and one access sequence may be selected from a pool of 64 access
sequences. The access sequences may be of any length and may be designed to have
good detection properties.

[0029] In one design, the random access preamble may include (i) a random 1D that
may be pseudo-randomly selected by the UE and (i) a downlink CQI indicative of the
downlink channel quality as measured by the UE. The random ID may be used to
identify the random access preamble from the UE. The downlink CQI may be used to
send subsequent downlink transmission to the UE and/or to assign uplink resources to
the UE. In one design, a 6-bit random access preamble may include a 4-bit random ID
and a 2-bit CQI. In another design, a 6-bit random access preamble may include a 5-bit
random ID and a 1-bit CQL The random access preamble may also include different
and/or additional information, and each type of information may include any number of
bits.

[0030] The UE may determine an Implicit Radio Network Temporary Identifier (I-
RNTT) that may be used as a temporary ID for the UE during system access. The UE
may be identified by the I-RNTI until a more permanent ID such as a Cell RNTI (C-
RNTI) is assigned to the UE. In one design, the I-RNTI may include the following:

e System time (8 bits) - time when the access sequence is sent by the UE, and

e RA-preamble identifier (6 bits) - index of the access sequence sent by the UE.

[0031] The RA-preamble identifier may be an L-bit value for the random access
preamble being sent by the UE. The RA-preamble identifier may also be referred to as
a random access preamble identifier, an access signature index, efc.

[0032] The I-RNTI may have a fixed length (e.g., 16 bits) and may be padded with a
sufficient number of zeros (e.g., 2 zeros) to achieve the fixed length. The UE may send
the access sequence in an access slot that is present in each frame. The system time
may then be given in units of frames. An 8-bit system time may be unambiguous over
256 frames. If a frame has a duration of 10 milliseconds (ms), then the I-RNTI may be
valid for 2560 ms with the 8-bit system time. In another design, the I-RNTI is
composed of 4-bit system time, 6-bit RA-preamble identifier, and padding bits (if
needed). In this design, the I-RNTI may be valid for 160 ms. In yet another design, a
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al so be referred to as an Upl.ink Shared Data Channel (UL-SDCH). The
RACH nmay b thappdam ascessoreods [ 0026] A UE may transmit a random

access pr ef’dﬁ%b? oM Qﬁlgjmagzq}écé’i@@ ARV Bhdbilaccess preamble from the UE and may
respond by sending a random access response to the UE. The eNB may determine the I-
RNTI of the UE in the same manner as the UE. Since the I-RNTI is valid for a
particular time window or lifetime (e.g., 2560 ms with the 8-bit system time), the eNB
may respond any time within this time window. However, the eNB may typically
respond in a much shorter interval (e.g., in 40 to 80 ms) in order to save on complexity
and improve system access response time. The I-RNTI may thus allow the eNB to
address the UE and to asynchronously respond to the random access preamble from the
UE.
[0034] The eNB may send the random access response on the PDCCH and PDSCH
to the UE (steps A2 and A3). In one design, the PDCCH may carry a message

containing the following:

e [-RNTI - identify the UE as the recipient of the access grant sent by the eNB,

e Timing advance - indicate adjustment to the transmit timing of the UE,

e UL resources - indicate resources granted to the UE for uplink transmission, and
e DL resources - indicate PDSCH resources used to send remaining information in

the random access response to the UE.

[0035] The timing advance may also be referred to as timing alignment information,
timing adjustment, timing correction, etc. The eNB may determine the timing of the
random access preamble, as received at the eNB. The eNB may generate the timing
advance such that subsequent uplink transmissions from the UE are properly time-
aligned at the eNB.

[0036] The UL and DL resources may be conveyed in various manners. In one
design, the available resources for a given link may be partitioned into resource blocks,
and the granted resources may be conveyed by a resource block index. In another
design, the grant resources may be conveyed by the size and time-frequency location of

the granted resources. The access grant may also convey the modulation and coding to
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|- RNTI may Iesqgtll,u&le 8 eco];'r%lctllc())nwn? (3’1 be either (1) an up command to increase the UE’s
transmit power by a predetermined up step size or (11) a down command to decrease the
UE’s transrmit power by a predetermined down step size. In another design, the PC
correction may indicate the amount of increase or decrease in transmit power.
[0040] The messages sent on the PDCCH and PDSCH may also carry different
and/or other information. The eNB may transmit the PDCCH in a broadcast manner so

that it can be reliably received by all UEs within the coverage of the eNB, e.g., by using

sufficiently low code rate and modulation order and sufficiently high transmit power.
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[0043] The UE may operate in one of several states such as LTE Detached, LTE
Idle and LTE Active states, which may be associated with RRC NULL, RRC_IDLE
and RRC CONNECTED states, respectively. Radio Resource Control (RRC) may
perform various functions for establishment, maintenance and termination of calls. In
the LTE Detached state, the UE has not accessed the system and is not known by the
system. The UE may power up in the LTE Detached state and may operate in the
RRC NULL state. The UE may transition to either the LTE Idle state or LTE Active
state upon accessing the system and performing registration. In the LTE Idle state, the
UE may have performed registration but may not have any data to exchange on the
downlink or uplink. The UE may thus be idle and operate in the RRC_IDLE state. In
the LTE Idle state, the UE and system may have pertinent context information to allow
the UE to quickly transition to the LTE Active state. The UE may transition to the LTE

Active state when there is data to send or receive. In the LTE Active state, the UE may
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receive the transmssion sent on the PDSCH to the UE. [0037]
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C- RNTI - i Atestasappla hin erBdesigiyiac iPD Gl 1a2as8T g AdBesseS r@twng the I-
RNTI and the DL resources for the PDSCH, which is used to send remaining

information to the UE. In one design, the PDSCH may carry a message containing a C-
RNTI (if available), timing advance, UL resources, CQI resources, PC resources, PC
correction, etc. The messages sent on the PDCCH and PDSCH may also carry different
and/or other information.

[0046] The eNB may transmit the PDCCH and PDSCH as described above for FIG.
3. The UE may receive and decode the messages sent on the PDCCH and PDSCH to
the UE. After decoding these two messages, the UE has sufficient resources configured
and can exchange Layer 3 signaling and/or data with the eNB (step B4).

[0047]  FIG. 5 shows a message flow for a design of a random access procedure
500. The UE may access the system by sending a random access preamble that may
include a random ID and a downlink CQI (step C1). The random access preamble may
also include different and/or additional information.

[0048] An eNB may receive the random access preamble from the UE and may
respond by sending a random access response on the PDCCH and PDSCH to the UE
(steps C2 and C3). In one design, the PDCCH may carry a message containing an RA-
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C-RNTI - 16 bits

Timing advance - 8 bits

CQI resources & PC resources - 16 bits

UL resources - 7 bits for resource block ID and 5 bits for MCS

CRC - 16 bits (possibly masked with the I-RNTT or RA-preamble identifier)

[0051] In the design given above, a total of 68 bits may be sent for the random
access response. A 68-bit message may be too large to efficiently send on the PDCCH.
Improved efficiency may be achieved by splitting the information in the random access
response into two parts and sending them on the PDCCH and PDSCH. In one design,

the messages for the two parts may be as follows:
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for a desi gocosd pamblecorh the cmgemprcoess aespense has been described above. In general,
the random access preamble and the random access response may each include any set
of parameters that may have any suitable sizes.
[0055] FIG. 6 shows a message flow for a design of a random access procedure
600. In this design, multiple RACHs may be available, and the UE may randomly
select one of the available RACHSs for use. Each RACH may be associated with a
different Random Access RNTI (RA-RNTI). The available RACHs and/or their RA-

RNTIs may be sent in the broadcast channel or conveyed in other manners. The UE
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may recognize that a message might be sent on the PDSCH to the UE based on the RA-

RNTI included in the message sent on the PDCCH. The UE may then receive and
decode the message sent on the PDSCH. The UE may recognize that this message
might be addressed to the UE based on the RA-preamble identifier included in the
message. After decoding these two messages, the UE has sufficient resources
configured and can exchange Layer 3 signaling and/or data with the eNB (step D4).
[0058] FIG. 7 shows a message flow for a design of a random access procedure
700. In this design, the UE may be in an RRC NULL or RRC IDLE state and may
access the system by sending a random access preamble (step E1). The random access
preamble may include a random ID and possibly one or more additional bits for
downlink CQI and/or other information. The UE may determine an I-RNTI as
described above for FIG. 3.

[0059] An eNB may receive the random access preamble from the UE and may
respond by sending a random access response on the PDCCH and/or PDSCH to the UE
(steps E2). The random access response may include timing advance, UL resources,
and a CRC. The CRC may be XORed with the I-RNTI (as shown in FIG. 7), an RA-
preamble identifier, an RA-RNTI, and/or other information to identify the UE being
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Identity (IMSI), a Temporary Mobile Subscriber Identity (TMSI), an International
Mobile Equipment Identity (IMEI), an Electronic Serial Number (ESN), a Mobile
Equipment ldentifier (MEID), an IP address, etc. The unique UE ID may also be a
registration area ID if the UE has already registered in a given area. The UE may also
send downlink CQI, pilot measurement report, etc., along with the unique UE ID.
[0061] The eNB may receive a unique “handle” or pointer to the unique UE ID.
The eNB may then assign a C-RNTI and control channel resources to the UE. The eNB
may send a response on the PDCCH and PDSCH (steps E4 and E5). In one design, the
PDCCH may carry a message containing the I-RNTI and the DL resources for the
PDSCH. In one design, the PDSCH may carry a message containing the unique UE 1D,
the C-RNTI (if assigned), CQI resources, PC resources, PC correction, etc. The
messages sent on the PDCCH and PDSCH may also carry different and/or other
information.
[0062] The UE may receive and decode the messages sent on the PDCCH and
PDSCH to the UE. After decoding these two messages, the UE has sufficient resources
configured and can exchange Layer 3 signaling with the eNB (steps E6 and E7). The
Layer 3 signaling may include Non-Access Stratum (NAS) messages for authentication
of the UE, configuration of the radio link between the UE and eNB, commection
management, etc. The UE and eNB may exchange data after completing the Layer 3
signaling (step E8).
[0063] The system may support hybrid automatic retransmission (HARQ) in order
to improve reliability of data transmission. For HARQ, a transmitter may send a
transmission for a message and may send one or more retransmissions, if needed, until
the message is decoded correctly by a receiver, or the maximum number of
retransmissions has been sent, or some other termination condition is encountered. A
message may also be referred to as a packet, a data frame, a data unit, a data block, etc.
Each transmission and each retransmission of a message may also be referred to as an

HARQ transmission.



DL resources - 7 bits for resource block ID UL resources - 7 bits for
resour cevh fpkgddiaval idity - 2 bits CRC masked with thep oS PEHRL
identifig?&- %lg'gb??ts Message for part Il sent on the P[)ég’g{gmay $
include the following: CGRNTlI - 16 bits Cg& resources - 16 bits PC
resources - 16 bits [0052]1n the design given above, the DL and UL

d by. bl ock | D i ndex. A .
pr edet or i 84 hoad AR08 Bdibind> HATE megrisased Ay BF macsess v ivirey E3
codi ng schg{iPlaleg. O trarkRE®erAdyeschd 3k HI@HQQ&n%%ﬁioB%r 4 BRsddbe, S QUEESSer

Al ternatively, the nodul ation and coding for the UL resources may be
sent on t hmappaBHarAGRSEhe Siessdgaris yecalegrovtstdy v net Alfo futhatmensage is
schene (e.q., SK) _and/ or det ermi ned. codi ng.sc e . g., .CO
Tare 19 Rasoogbmnd” P R FLERTRECCREPE BRGRATET yosBpflys, R%EK
modul at i ongamNAK ogePdef eEntt e UL doaBol F&e8rcoR asiieizs@ tvitin tHeh assRie@HDL
For both the UL and DL resources, the code rate nmay be dependent on

t he number [eSPUIAESs| JHBIRT e doi P SR QRS HIIRahH optissigae]d G sowses, an
above, a 4 j t t ' . .
arandard macRsys BREI KB Yol 6 ool S b Hoctibd WISkl 1
t he PDCCH fegourpéy. t The ieytidicotitiki AEKs/AAIDs inagtthust bec amplingt s@ritnowinke priori
ot her messages on the, PDCCH The remaining information for the random
access respigden tgaspigned Rl Ul HOWERSCH. [ 0054] A specific design for

var i ous paLm er Fid1a simRYs Q?eﬁ%ﬁ%bﬁﬁ e g%flgxgg?‘a%ﬁ@&ﬁ aEEe‘%@?%c%ldure

and the ra access respons een des above. In general,
t he randon8@ cisthispicsignbthe Hnohay ihe in amBRE ADEESE RRE goOdEGBRER stefe and

i ncl ude any set o ara t hat h itabl e si.zes.
D05e) B o e Shretly DR AT B S PR, AT e B Rt from
procedure the RRC IDLE state in response to receiving data to send or from the

RRC _CONNECTED state in response to a handover command. The UE may send a

random access preamble, which may include a random ID and possibly one or more
additional bits for downlink CQI and/or other information (step F1).

[0066] An eNB may receive the random access preamble from the UE and may
respond by sending a random access response on the PDCCH and/or PDSCH to the UE
(steps F2). The random access response may include timing advance, UL resources,
and a CRC that may be XORed with an I-RNTTI (as shown in FIG. 8), an RA-preambie
identifier, an RA-RNTI, and/or other information to identify the UE. Different and/or
other information may also be sent on the PDCCH/PDSCH in step F2.

[0067] The UE may then send its C-RNTI, downlink CQI, pilot measurement report
and/or other information to the eNB (steps F3). The eNB does not need to assign a C-
RNTT but may assign control channel resources to the UE. The eNB may then send a
response on the PDCCH and PDSCH (steps F4 and F5). In one design, the PDCCH
may carry a message containing the C-RNTI and the DL resources for the PDSCH. In
one design, the PDSCH may carry a message containing the CQI resources, PC
resources, PC correction, etc. The messages sent on the PDCCH and PDSCH may also
carry different and/or other information.

[0068] The UE may reccive and decode the messages sent on the PDCCH and
PDSCH to the UE. After decoding these two messages, the UE has sufficient resources
configured and can exchange data with the eNB (step F6). Since the UE has already
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preanbl e % 0
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random acc re fromt e UE and may respond by sendin
r andom accdd e gBh*rs@Eaﬂa& o BrESE A B PERRE VBN ey Retpds B gandom
E2). The r@ﬁdagﬂge&%stﬁe 65 BN 56ss omap ﬁf&%néaom(t@sg%@mamﬁ taight cNB may
resources, an CRC. may ed wth | < RNTI s shown
in FIG 7) xecarve_l%epa_&@mnlaewsdqnt:a;n_ﬂblera,ndanamsahﬁd byasedfiog fOtl'ikIEEle access
I nformati Ogestpgnsledgnmtﬁg %DE?I&‘{ la{rl% 01(‘a IPT)%CH to the UE (steps G2). The random access
response may include timing advance, UL resources, and a CRC that may be XORed
with the C-RNTI of the UE. Different and/or other information may also be sent on the
PDCCH/PDSCH in step G2.
[0073] After receiving the information sent in step G2, the UE has sufficient
resources configured and can exchange data with the eNB. The UE may send a Layer 2
ACK for the information received in step G2 and may also send data and/or other
mformation (steps G3). The eNB may then send data to the UE on the PDSCH (step
(G5) and may send signaling for the PDSCH on the PDCCH (step G4).
[0074] The random access procedure in FIG. @ may also be used for initial system

access. For example, the UE may operate in the RRC _IDLE state and may receive a
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[0077] The UE may receive a random access response comprising control channel
resources assigned to the UE (block 1014). The control channel resources may include
CQI resources used to send CQI on the uplink by the UE, PC resources used to send PC
corrections on the downlink to the UE, etc. The UE may also receive control
information (e.g., timing advance and/or PC correction), UL resources, a C-RNT]I, etc.,
from the random access response (block 1016). The UE may receive a first message for
the random access response on a control channel (e.g., the PDCCH) for a shared data
channel {e.g., the PDSCH) and may receive a second message for the random access
response on the shared data channel. The first message may include identification
information for the random access preamble, DL resources for the shared data channel,
etc. The second message may include the assigned control channel resources, control

information, UL resources, C-RNTI, etc. The random access response may also be sent

in other manners. The UE may exchange control information using the assigned control
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confi gur ed (anck tZ¥)exchange data with the eNB (step F6). Since the
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eNB may exqhemafndRb tdaliBfH rad®Vide a random access preamble sent by a UE for system
access (module 1312), means for sending a random access response comprising control
channel resources assigned to the UE (module 1314), means for sending control
information, UL resources, a C-RNTI, etc., in the random access response (module
1316), means for exchanging control information with the UE using the assigned
control channel resources {module 1318), and means for receiving data from the UE via
the assigned uplink resources (module 1320).
[0081] FIG. 14 shows a design of a process 1400 for system access by a UE. The
UE may send a random access preamble for system access, with the random access
preamble comprising identification information (block 1412). The UE may receive a
random access response from a base station, with the random access response being
asynchronous with respect to the random access preamble and addressing the random

access preamble based on the identification information (block 1414). The
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o Tho- USRS e TeRREREG: BV SRGHT S BjedRdBshRiconer fet RidEign

access t heThaigRbneMRessTi@s d@ﬁ@e tha§ U onkise . teRpSHIBS BD (@fg ahll-mm Bh RA-
random | Ds may be reserved for handover, and the random | D assi gned

to the UE Pepmble ideniéligrea G-RORIt aidon sosee otber Hssseciatadnvish wiidedved from

regar di ng e 0, e i

Do usapl e ot SHEREho RO T TCRRY R Ohe HRCHE R gl G
made knownatpeedeteemided tmre \einldew froan mhéﬁ the[ r@fdchh I&t&sﬁlﬁmmﬁ‘&ie@w sBiﬁ‘y
informthetarget eNB of the G- RNTI, random I D, CQ ur ces,

resour ces HH@2 oTh*?epEﬂﬁFﬁbrS“r‘\lﬁ‘t‘ﬁ%ﬁmfiB’in Whdomese asgle idsnd C%f&unmm@#on
may not bery t

Fandom | D oG CERERLARHE oo, NGRS ERER] RRIRIEE R i PRslaned
pertinent Ffiofrod patli direfapved: heddik IPsi Gor bmmﬂﬂe, tﬁlaﬁﬂbmaadmeassgned a random
procedure. For S'”@{C” FI G 9521\/\/5 th raeﬁgomacc SS pro ed
betveen t hACPREPSRACITHY Fo5PeXIuNsaacIminga P2} iy edarando 1D and
random aCC@&ﬁti@ﬁ@%ﬁﬁJrﬁlﬂuM'sﬁ& Ryconcl 11’[4@ RPN 88SiaR6d iQess
the UE and possibly other information (step 01). The target eNB may

recei ve t hereambiopased oedls @né@nﬂDeandmddmalrmﬁpmaﬂomy: sendpwglizk CQI, an

random access r and/ or o th
o) T e sl SRR S TRE L ek P Rt T (e ERTT) R based
resour ces, otk @n€de DDAt RAByreb@bXGRa: fith B&eiﬁﬁe@b%'om&ﬁe th@oMED, a C-

Different and/or other information may al so be sent on the

PDCCH PDSCRN'H assigpedato. theod 7 #Ands QSé@mat@éevlth g rendom AP epdipr o¢ime efher IR
step &, t Ay f {esources configured and can exchange
data with Itﬂﬁ ﬁlg ﬁ‘uafcué% g;’%send a Layer 2 ACK for the information
recei ved i (0088pp GEbrathd dmipnabimovis andidatoa tend/omaot bard thef emdedi sdtess

(steps G3). The.eNB nay .then sen dat o the UE on the PDSCH (ste
05) and mayreggﬁaa Of GnEANY 36FSSt PGe e ma(@v@bty@§ available

[0074] The E&’&Q&”Ac@@é&%mﬂé@c%yr 'n{hty':ﬂe%xéega"fﬁ},‘t Aks9 @Er%ﬁgﬁﬁd&k@cce”
initial systemaccess. For exanple, the may opera ein
| DLE st at er@pdnseem areogdlehaanel for a shared data channel, with the first message including

an RA-RNTI for the selected random access channel. The UE may receive a second
message for the random access response on the shared data channel, with the second
message including the random access preamble identifier.

[0084] FIG. 15 shows a design of an apparatus 1500 for a UE. Apparatus 1500
includes means for sending a random access preamble for system access, with the
random access preamble comprising identification information (module 1512), and
means for receiving a random access response from a base station, with the random
access response being asynchronous with respect to the random access preamble and
addressing the random access preamble based on the identification information (module
1514).

[0085] FIG. 16 shows a design of a process 1600 performed by a base station to
support system access. The base station may receive a random access preamble sent by
a UE for system access, with the random access preamble comprising identification

information (block 1612). The base station may send a random access response to the



19 page fromthe system e.g., for an incomng call or for downlink
dat a avai@kd@bPssthe UE. The page may include the asspgpgdodpiesy
I D, which may be selected fromthe reserved subset. [0075]FIGS. 3

t hrough 9 show vari ous random access proca%ures that may be used for
initial systemaccess (e.g., fromthe RRC’NULL state), system access

while idle Q.. .fromthe RRC |IDLE state nd system access .for
mandover (b¥ i g ot Besoc roonis istis hvafHoRg VI LBBEEA b Fendom
access proge@s @samblRanWaddmysiid ARSI donRadcRENBAABIE 88 SedtLRB M @tifidiithn
an eNB may_respond with a random access response that may assign

vari ous typéemstiopdbiogk déd4andiheideptibeativa in tien mayeeongrise a random 1D
informatio the eN I r su

R UL PR g bTE JB el AR OB s R SLMR R ey 1D
al l ow t he [¥pg.{ DRINTIE nyR Arpaesible idomtifibe aUDIRNTKL, addrer ez othyr HD asscsafwd
control information such as timng advance, PC correction, etc., to
control th&Erdarvedfhon hedppffigeieninfpanalien. [ 0076] FI G 10 shows a
desi gn of ce S T nmay
Fandom accWBEET o aich dHMbL s NeEhaTIAR BARARE 1300 By ] DR BBy (SfOAA
access predd mchelys nrehufde receiviny avenddet ecossngdainbeednioby a (Fiafdeystem

| D, a downlink ,,an access type, .etc., or. any conbination thereof
An access B ACE e RaT P e PR AT Caheah MR GeCes S 8RB Erocule
froma pooh7pof) a¥Pilcal Brach@ing aSRANGNCREss BGois! REHBAIBCHEAR She random
sequence nay be sent to convey the random access preanble. [0077] The
UE may recetoges respensd deingcewsshrorsponidle repagrtostha garsiont rolesc prizamele and
resources agssigned,tq the UE (block.1014). The.control channel

Fosour cos NEGETHAE hEa sbab i G aibien BEiGRRRon THRERGom ey
the UE, PCiyeppources used to send PC corrections on the dowlink to
the UE, etc. The UE may al so receive control information (e.g., )
tim ng advHH8El andilés. 18Ghews raiesicn ) & prcepe K0 fee systean acqrpsTPy 2 difcduring
fromthe r : cel

firet mossiiaerss FROFERIRAMIRARe Ri b Ssog el Sy CERE ISP he
(e.g., theUMDaSectivr agasdvat €0 difadthy ehadinsily (fer andotdre f 3STE)froam therfyt
recei ve a second, nessage for the random access re%ponse on the shared

data channBiSC SFHOM o 8 serRRddarpst hase StRaanuthloskaémtd)s i Ehg Usnmay receive the
| nf or mat | Ok, 110 ARCARL BEEIRioA! AT CranRmTBIRULER QMRS pool o
shared data channel, etc. The second nessage may inc e the assigne
control chassaekd ragiour Hes, ToobiErmhy alsd b redigond, a tdhdomsoousss @sganBGldELEss
etc. The random access response may_al so be sent_in ot her, manners,.
The UE rray SGIEREGEMRAOR PDIG RRGTHAID] Sieclrdt B T Lade grastgnagt adgitions!
20 channel jfesRiioaQack M oo, TRLYE mihQeida oA &ees%g?gar@iﬁé Qomptififg the
the assigned uplink resources (block”1020). [0078] FlI 11 shows a =
desi gn of sndappld) t agsess todsdcond hasgBtatiappwiththesrand@o IDdwingdesd he adestify

T R R RSP s YR SR R R e

channel res@bices tighi ddechck Octt ®1ddk 18MRHUTRe mﬁmeﬁﬁﬂﬁmft@ﬁ the random

receiving control information resources, a CRNTl, etc., fromthe

U
random acc8e¥sy Bape & igiendel for 1he1gl basedone: €RE resckpdmithnd-Rofklrassigned
| nformat i og, ysing tThe L?ﬂsgq:ag §§§1§§1§935@wiﬁ{]ﬁ1@ NElorld9ReY Etﬁ%?r} é}i{l(@qgée?vin the

1118), and neans for sen si ng € "assignhed u resour
(rmodul e 1128)dom| £206Qkedpbhse (bcN8M®). a desi gn of a process 1200
tation, e.g., an eNB, to support system access,

erformed by a base
'FI)'he base si‘ﬁwﬁbn rﬂ}f—rle"céhw % dPeER O R CPRYSISredREPR 2 ddht Apartugel 900
for systemageRsSmédk ok c%aﬂq%)mcaﬁpg DA S fah%fsbﬁiee e ?gﬁgn a(n{(g%méomlz),

access response conprising control “channel resources
resour ces, niR@hy s oencoesg a edncloin 1k Kir gaedbvienof the UIEfOh the Kirdt b4 statiineto a

base station al so send control _information .g., timng advanc
secomarget%ase station moc{u?e 1é1n4), means f8r seglﬁm% a random access pream%le
comprising the random ID to access the second base station, with the random 1D being

used to identify the UE (module 1916), means for receiving a random access response



[ 0080] FIG 13 shows a design of an apparatus 1300 for a base station.
Appar at usyd 3ffaohivgs udes means for receiving a random acgesgsRioSaEISE
sent by a UE for system access (nodule 1312), neans for senal ng a
random access response conpri sing control %hannel resources assigned
to the UE (nodul e 1314), means for sendi ng-control information, UL
resources, a C-.RNTl, etc., in.t.he randomaccess,r nse dule ..
1576) T  rea R PHTOE N GG (DR o PP or e o G TH Merbeior Cp g
assi gned cent kiR rafiBNREdess RSPHEES intdHAY fer th8 1) baseddnEERE hked with a
receiving data fromthe UE via the assigned uplink resources (nodul e

1320) . 1008tRN{IE assigneshtpngheaUlfe ging rmesns gop cxelasgingddrda frgth Hessesand base
access by : | . nbl e for system
access, W ?%E{):E%ft%ggc l%ﬁ%c%é?z&%?%aﬁ%%g@o@ﬁ%ﬁﬁ%ﬁ%??%@‘nt i fication

i nf or mat i o089 ocKFIG 2B)showbe dekighey a hanesvE8 peafotatd BE & €S 8ctbasPamich
froma base station, wth the random access response heing .
asynchr onotfsSHIPPH sydlsperccess Wing headnySm ABe ugetasnpipiion a3y receive from a

addr essi ng S‘S‘%}E‘f g%%défé}]lo%é: F@ﬁgﬁr%g%ﬁli eQﬁ? QAR Tof h&@@%ﬁ?%ﬁéﬁ%@% base

i nformati on ntification 1 nforna
conpri se astmtodanthkRugeidiase sador (dodle201i20f Ghoedrparbasd tetisramdpaisaceass

response may conprise t ary 1D , | - RNTI )., an
RAw pr eanbl EHieGG BT BR Ton T R & s SV R st arccs G ESawras g from
with or degiv@drdcraiR kol RS (o kG daioRatidl QEIBILRR -2 IAGWEERY preamble

receive the random access response wthin a predetermned tine W ndow
from when tomprisingdhe sandessIpimantihe Ukadledn 0140081 Tuget UBseratation may

select a rapd D for use as the.identification i rmation. The U
rmy 8l so bOKI bR YRl PR sy S8 vginectam rn AR gty R
sel ected fgﬂa&mom! THe faffe@bYQRAsth @AY s td-He BEaRhGem!ReesYreifRYse
be assigned a random access preanble or access sequence determ ne

based on t HelybingElesoupeo My advineeidi CREmaksked fathiei ©RNsUc htcaglock

. Th ' . h
Fandom | D 20 actdt ChBRASS et ABP SRRR6E 807 SR PR B et Mo
type, etc. addess tdepomy (blesde0n®)a tenporary ID (e.g., an [-RNTI) forned

based on the random | D ag RA-preanbl e identifier determ ned based on
the random80] a dRG 2k shewhaadesisn: ik ARParatuss598; for e taigat rbase station.

random I D, Aﬁggfgﬂfs ﬁ%ﬁqﬁaﬁﬁgrméﬁsgf)g@&{%ﬁxg %@q%cﬂﬁgeega%ers@ﬁgﬁ%sﬁndom ID

[ 0083] For t esign shown in may send the random
access preassigreddo aaUEafiod bamduoee ionctharmoatceseke station fis dra @mmendase station
plurality of avaiJ)able random access channels. The may recejve
Pirst s detiio e Pl AR G EC00% & BuBh e DB e bl PaTPrisR e Ferigm
a shared dabarGhanneE (mMdulk 2 he)finksls ﬁ%ﬂ%iﬁ@ﬁk%ﬁ&lﬂn %@ce‘?ﬁg%le as

for the selected random access channel . E ay receive a Second
message f obeingéromaigdi hesdos thempdorndDdmodhie 23H6), erbadsfon seivbmniel the UE

wi th the second nessage incl udi t random acces rea .
Ment i 11 er & TORERTRr e cronh il R R AR RS B R it
UE. Appar atiusCUoR01,i €| wetpmilaear, bed nsehd ffgeahhRNa0 WaRACKEE She UE after
preanbl e for system access, with the random access preanbl e

conpri si ngs¢nddng the ragomorecpssfrespeatd @wduleodl?0d 1512), and neans for
recei vi ng do D, 0 .on, . W t
random acc sdsﬁres p%oﬁggﬁi%ﬁoﬁg%acgee%ghgr%an‘%p g ges\%ﬁ? ﬁo ?(;erz%%tcpl afc\é\ﬁeisnoé/ i:g]?lzd o%le
access predifoney aad acddiessicogs phanbintoamcasedsse pagantiieckozsiey The UE
the identification infaormation (nodul e 1514%. .
may receive a random access reésponse from the base station (block 2214). The random
access response may include timing advance, UL resources, etc. The UE may send to
the base station a first message comprising a unique ID for the UE (block 2216). The
unique ID may be an IMS1, a TMSI, a C-RNTI, a registration area ID, or some other ID
assigned to the UE. The UE may receive from the base station a second message

addressed to the UE based on the unique ID (block 2218). The second message may



[ 0085] FIG 16 shows a design of a process 1600 perforned by a base

station tpoSHiRReIis System access. The base station may peeRkYR7876439
random access preanble sent by a UE for system access, wth the

random access preanbl e conprising identi fizgati on information (bl ock
1612). The base station nmay send a random“dccess response to the 22

Lo the randoH R0caLL SR ER B SRS G i o a8 DY P RaRER s QUCTRAH aue

preanbl e bastdhebaskheutiodanti fehgiak it seeti PRBRLEOMDIddY 10K) 1614) . The
identification information nmay conprise a random | D and/ or ot her

i nf or mat i of009%he rBifdbM BEE Psraie dhongalenygte duivptp sending dhp srndoy pesess
(e.qg., |- = Ppr. i ifie - .. r

other 1D abkell e tiaP RARR, Sl EFN e Hon o T Ky B foB TR stete o
i nf or mat i oan akG@B8Ehfel Grhd UBshaws:xahadgsilgneod simatipparitt ths bhdOetafion aster

base station.. Apparatus 1700 includes nmeans for receiving a random

access preMfSIVEES AR SERPNY OESSEE 28( JPBmMexeiegs dafs tth Hie pasayation after
access pre : iS4 i i L .0 & r: i (rmodul e 1712),
and moans For e R b e hOAUIG R L M th 1 e
random acc 93t es pbBresBEbean geralsthn ohrdonoascess plrambipegierfoant taadoven do the

access preanbl e and_ad ssing the.r m access preanbl e based on

Che T dent | PREATAOR: AP OaBY S oG LR 15 FI% DUBFRRFe me Tairoiecogtol
desi gn of BhserRsSurd&0Rorh ke SXEEEMBGEES ThEV M (i LR HarpRNEAOVE th the
The UE may conmunicate with a first/source base station (block 1812).

The UE nay bpsscttips adter madamg|ti sicoed meysage, dssbiowedt FXG.Qor handover of

the UE fro 0t9ti$_ fi strbgge asct e};%i on tbq a %@%ﬁondét arget base stati g}n ;
(bl ock 18100094, o T raldo aeety whvamble and OO PRce T shiotsn dosopss puds son
station, WwifhobtEARENATAR Kkt bad REcone ! RGEaRs HMBAseRPRithGIARES 8¢ Vigfvn in
random | Ds. The UE may al so be assigned a random access

pr eanbl e/ aE¥&3 B ¥lflience conposed of the random I D sel ected by the

first base i o I b . ' oAl
send a 1 antiothoodu e Mihis Falhigh BT 3R MBbuaRs A0 BF A AMERR AR
second basechidet ineans fdrtsbndihg a ranidamddsdpengblésedcedess b dant dtitjont (Moduke

(bl ock 181 The UE_may r.eceive random access response conprisin
UL resourc él,z)t PFRRY fadeaTivee %faél.%m(ﬂb‘?cﬁﬁ% IPEAGSC ﬂ%th%b%ﬁﬁft%@ﬁleﬁmﬁfg@

that the r i Sepl ;
maked i f A 0O R o Se PR e b B4R Qb e LB IS e
with the séwohll pasklcfalf)omeafs for reedenyifign tthe basendainnat cesmd message
response (bl ock 20) . 088] FI 19 s es) of. an appar at us.
1500 Tor ststessad B ek B855I e pfined TR Ror 8 aith el Fh ot
f1 1St/ Sour genbiageustat 400 wWillDWs s fA30n 2ABARRIFEIE SE@hY iMsde GRIRIE
I D for handover of the UE fromthe first base station to a

second/ t ar §é20)base station (nodul e 1914), neans for sending a random

scces P CHBGF, <R, A R LBET 58, 3867 B MBS PR

1916), neasgpoftsyk@eicetRg The HAINMACAELS Seck®S RGBSR access preamble sent by
a UE to access the base station (block 2412). The base station may send a random
access response to the UE (block 2414). The base station may receive a first message
comprising a unique 1D for the UE (block 2416). The base station may send a second
message addressed to the UE based on the unique ID (block 2418). The base station
may exchange signaling and/or data with the UE after sending the second message
(block 2420).
[0097] FIG. 25 shows a design of an apparatus 2500 for a base station. Apparatus
2500 includes means for receiving a random access preamble sent by a UE to access the

base station (module 2512), means for sending a random access response to the UE



23 conprising UL resources, timng advance, etc. (nodule 1918), neans

for deternppnpoa@zi®at the random access response i s intepgedisioanoidisy
UE based on a CRC nasked with a C-RNTlI assigned to the UE, and neans

for exchanging data with the second base ?éati on after receiving the
random access response (nodul e 1920). [0089] FIG 20 shows a design of

ctess. dur (Aa HERabyEE b b iAFY SRETReeblel chibr R BRGNS P Ig UE

sour ce basémsdudt 26 116)anfeamlﬁmsb1{aua§ 8 isgpoad rﬁ@saﬁgelﬂﬂdfe@gedha NROVEr bdsedom the
t he source basetust ation base station k 2012).. The

the tar bl o
target bas81&Ea{P dmodely 25?% aP%BW&QO@ﬁﬁ@@EW@&%&P& é%ﬂmf/@f daf withgthe UE
such as a gﬁmhdm?@?e geg&gja%sgﬁg%e @%c{u@‘éﬁ,ﬁb es, etc. fromthe source

base station et ion may feceive a random access
preanbl e cOifi®8i si nbhea hwd’ahadnrﬁlﬁis fldodB ﬂ]é, UE (DI DGR329LNP5 ridpe comprise

target base station enti.f he, randpm acce rreanbl e as bein
POyt ho- DB bl G o itet: BoRBT Rttty Cesrditn pupofiuD Toatal

station mxzréﬁﬁdm%&o§19§ e%ﬁ&af(%cgﬁmnﬁﬁ&?ﬁféreb?ﬂmnse i ncluding UL
resources, timng advance masked with the G RNTI, etc. (block

2018). The [Q@&bet Talme of skl iortherawy veoudth andpastead thatinforntabien Eng seghalemay

sending th CCesSs res 0 09 1 sho

2 dest gn of° AP SRR SAETR RoTicty f SRR kel a o dssafiafde For
2100 i ncl ugrgmpreaiga,f @ErERLEs, VdoRtndndeMnforsRiibe £sibads, Htsabyabols dnanelops
I D assigned to a UE for handover fromthe source base station to the

target bas&a$taey W (qivigueed thraughoutrdbmebeyy deketion igaw bearrpersented by
access pr e%gi?%ﬁ%l 5 SO 1@%&9%{@39%%4 %Jrgh&?bfaﬁs UEB&%BQH,' (fpgr%néhtlﬁéemw

means for fying t € ran access preanbl e as being f
based on tlpa-tfcmmylao(nm%@t&ie’tﬁ) means for sending to the UE a
random acc s response in din L resources, timng adv

rekal Sonbatire

,.a CRC
masked wi t W@l C- RigeE © e@iﬂ@?ma@ﬁéa‘r@aﬁé‘mf)kb% ﬁ@@%@og@ﬂ

data with E n h c 0 §
2120) - [0051 %%Jenﬁgggéhgﬁs&qg gaegl o ﬁ?ﬁi]grgpt) e aosrbsp oty icrﬁlnéé}?iieﬁth the

access by dlstSur'EH‘@chE may bs anglemenadcbsmlanmsshq:rdwanbIcempmeasmfe\s&eaor
base station ck 2 . e ece rando .acce

response f B O%agé% %hat' ndf’%r ymglﬁl gﬁfﬂéh Cl?aé?ﬁfi%;r‘rﬁéfc%i&rdwam and
response ”@Uﬂ\h&l‘é' R L I shat AR R entslLb1 @S OMbEEISs, cBEEits, INEst{is IBY been
send to the base station a first message conprising a uni que 1D for

the UE (bl d@&@rlbzdelyoveme@Hvqm@rmaomilb’@n@twnam etiipBiuch urgtipnatity is

ey Pecer vinSPaRPER A halhef BT sRhNE. e L BRE dut DaliPiet pnfffiatcond
TI E based @BSIEIlﬂeomaﬂiﬂ@lrﬁ@Sé@bﬁQKC 8‘263;&1 systdie. SeUdChr{iRes agy ifYemeld the

i nclude CQ. resources, PC resources, etc. The UE nmay exchaa%é
si gnal i ng Aseribed ety iheapaRe veavat fneasht Bartiselagisapliqafien.s bubsach

message (bl ﬁiérr% g n cie@@z%%l; s AREHRER 4 cRingd) QefhlE ) e

to sending t om ac
scope of the present d1sclosure.

[00101] The various illustrative logical blocks, modules, and circuits described in
connection with the disclosure herein may be implemented or performed with a general-
purpose processor, a digital signal processor (DSP), an application specific integrated
circuit (ASIC), a field programmable gate array (FPGA) or other programmable logic
device, discrete gate or transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions described herein. A general-
purpose processor may be a microprocessor, but in the altermative, the processor may be
any conventional processor, controller, microcontroller, or state machine. A processor

may also be implemented as a combination of computing devices, ¢.g., a combination of



preanbl e and may send the random access preanble to transition from

t he i dl evwst adosotsan active state. The LIE may exchangepdpyernodore439
signaling with the base station after receiving the second nessage
and may exchange data with the base stati after conpleting the
Layer 3 signaling exchange, as shown in F 8. [0093] The LIE may
send t he r ess e
Station. Tho OE o senme et ¥y (7 dRridshs BRSZor more
receive conmrroi)rocésaamem cmrgsmilmm@atff& DEPtche, seagnathaessagenfighhmioR] E

may then e ge data wit the estatl fte ecei ving. t he
Co ont mec HAREPS 81 Saht o 41MecthET G guBorBhe rirblelh 8 ctanobign Sty the
and the rapdeRgyasaesm ﬁlﬁ%ﬁ@@ﬁl%ofﬁ%ﬁ d%f&eﬂﬂtham&fn@l{h a%ﬁ@aremﬂ@dﬁlb 'é§écute

and second nessages nmay be sent wt RQ as shown in FIGS. 9.
[ 0095] FI G b23 mhewsora otas agrenmblinagionadpphe avos 2800ftware modie mpypacrsaieum
2300 inclu neans_f r sendi ndom a r eanbl ess a
base stati BAM Bty D45 mers oM PeLEr EFRAME PR P EER AL Fiudly,
response f f@igtdr ehalBgiSk, St @iroQ#blé ARU U4 EDZROA), or ABRBEef AmSERdrAg hedium
the base station a first message conprising a unique ID for the UE
(modul e 23k@)wn Felgart ofn cae@PDhorage madien b?aéfélpéqdatpltbﬁ pepcgssenpurh that
nessage ad 1

and means eeﬁé%g Oér(r%allrl E%ds #g’ﬁ‘?‘?ﬁ %gfrgﬁldit’ ItlHawdl % Hllf&rlaﬁoé %ggéggg%qdbuﬁn ’

af t er sendimthetdiermmacqnhle pes3ageedwmahlyebe2idddral tb ﬂ&Q@bEésﬁar 2Pheshrovsssér
design of a rocess 2400 performed by a base Stﬂ"ﬁl on_to support
syst em acc8ds ! erPit@rargﬁs‘Beds“t‘@t m8¥ TREige r“ééél ael d%ﬂ%é%aé’sgesﬁeelénﬁluéer

sent by a [ §0acpess lienRaae st gﬁo'c%%m( Qh@cﬂﬁ] % Epi‘rﬁ?dfge&de as

station may send a random access response to The
base stati discrwtycongoaene ira fiser sdrminedsage conpri si ng a un| que I D for

the UE (bl 416). The base stati send, a econd

addr essed (DIWFE O BESG G10Te he S TS bbb KIHIAY . CeREoHasEey be
station may,exmBRREEIS 'hgﬂﬁ\!'dr@g sGRgier At bh dofje c&i%bﬁafaﬁﬁ{ tﬁ&@gf Narf
the second nessage (bl ock 2420) [0097] FI G 25 shows a design of an

appar at us #Bgempuied an befbwarss %mslfgmtmz\pmahmoxz&@@ ar rihsditted pwangs $rgy or

receiving a random access preanble ces t he
Coart on C gt BTSN R ooRE SATP e EuR i totf Mgt X EERRP LR AR Fregie
the UE includes both computer storage media and communication media mcludmg any medium

that facilitates transfer of a computer program from one place to another. A storage
media may be any available media that can be accessed by a general purpose or special
purpose computer. By way of example, and not limitation, such computer-readable
media can comprise RAM, ROM, EEPROM, CD-ROM or other optical disk storage,
magnetic disk storage or other magnetic storage devices, or any other medium that can
be used to carry or store desired program code means in the form of instructions or data
structures and that can be accessed by a general-purpose or special-purpose computer,
or a general-purpose or special-purpose processor. Also, any connection is properly
termed a computer-readable medium. For example, if the software is transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless
technologies such as infrared, radio, and microwave are included in the definition of
medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical

disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually



25 (nmodul e 2514), neans for receiving a first message conprising a

uni que | Bvé evostorestJE (nodul e 2516), nmeans for sendi ng apSEOSNU7/076439
nmessage addressed to the UE based on the unique ID (nodule 2518), and
means for exchanging signaling and/or dataswith the UE after sending
t he second nessage (nodul e 2520). [0098] The nmodules in FIGS. 11, 13,
15, 17, 19, ?(;ducg?’dzﬁé‘dm%gnétﬁ}ﬁl}?omﬁl'esﬁlsgg %gﬁﬁ%é dal e(ﬁﬁ{c%lw SRith lasers.
devi ces, hardware device el edtronics co nents, logical “circui
menori es, €pmbnatipnany tho abiveashombd tatserlm)inc{h@i(aé&}/fﬂhmsthe ook bf Icomputer-
the art moula qnderstand that information and signals may be
represente53 @? of a variety of different technol ogi es and
techni ques[00fo4] exnftntr@vzod@tiéscnpmt 6pﬁltelcﬁ§t§osuf=‘e0m@&taed 6By Ybrson
signals, bits, synmbol's, and chips that may be referenced throughout
the above skiled inphe ert tnmakb@rm@@t@ﬁ&ﬂ@drdaywrmusag@bﬁc%umﬁ tinths disclosure

or par 0 o 000 o UG e TRARE 1Bs® eRUPE 47 0Bl 1) FRiscBlt S e

further appéesi abe bé ta hddht@ otidrivatigtionsl Wikd A tdepatih® GlogtheBpaftko scope of
nodul es, CIrCUItS orlthntsteps described in connection with

the di scl ofgrd nTPﬂéﬁ/ Ib‘édtsﬁﬁti@ﬁéhtl@dm@d@ &cbe bited e thpneamples and
conputer s C i f r

comput er erg%]sté%gecg%f: ool e 008 Y adBldly 10 GLER dpd LAMMER With the
i |l ustrati pendplepemnkndwe] fdahowekdisclomed hlesn. CIrCUItS and steps have
been descri bed above generally in terns of their functionality.

Whet her such functionality is inplenented as hardware or software
depends up@jip8e pﬁﬁi&?@é%ﬂﬂﬁﬂﬂbEﬁ?ﬁ'on and design constraints

i nposed on the overall system Skilled artisans may inplenent the
described functionality in varying ways for each particul ar
application, but such inplenentation decisions should not be
interpreted as causing a departure fromthe scope of the present

di scl osure. [00101] The various illustrative |ogical blocks, nodules,
and circuits described in connection with the disclosure herein may
be inplenmented or performed with a general - purpose processor, a
digital signal processor (DSP), an application specific integrated
circuit (ASIC), a field programmabl e gate array (FPGA) or ot her
programmuabl e | ogi ¢ device, discrete gate or transistor |ogic,

di screte hardware conponents, or any conbination thereof designed to
performthe functions described herein. A general-purpose processor
may be a m croprocessor, but in the alternative, the processor may be
any conventional processor, controller, mcrocontroller, or state
machi ne. A processor nay al so be inplenented as a conbi nati on of
conputing devices, e.g., a conbination of 26 a DSP and a

m croprocessor, a plurality of m croprocessors, one or nore

m croprocessors in conjunction with a DSP core, or any other such
configuration. [00102] The steps of a nethod or algorithm described
in connection with the disclosure herein may be enbodied directly in
hardware, in a software nodul e executed by a processor, or in a

conmbi nation of the two. A software nodule may reside in



RAM nmenory, flash nenory, ROM nenory, EPROM nenory, EEPROM nenory,
regi sters, hard disk, -a renovabl e di sk, § CD-ROM or any other form
of storage nedium known in the art. An & enplary storage nediumis
coupled to the processor such that the processor can read infornmation
from and wite information to, the gto medium In the
alternative, the storage nedi um may J‘%ral to the processor. The
processor and the storage nmediummay reside in an ASIC. The ASI C may
reside in a user termnal. In the alternative, the processor and the
storage nedi um rfay r esi gpamsusdbs wireless conmpomeation, comarisiser term nal .
[00103] In one or_ nore exenplary designs, the fﬁnctions descr.i hed ma%
be i npl ement ed i%h 1938k YtRdBCCSEBrOREEW ST 19 Pt Bndem 2RSS PR Ha{FTowste
t hereof . |f,.idpl G t e AT ' r ;
or 1 ansm (EEa Cher o SR B (S 0 rR e F EiRns alil RapSAR! Ginffling
conput er - r eadiadl chaneeli werourGsnsigeed teddablh anddioaeichehged emntivdtitformation
conmput er stor agﬁ medi a .and o ni.cation medi aﬁé nch}%di n(g) ang medi um
that facili"tHedle aysuned &pntgel chapngl spRoBrech CoLYeRd 11} i TaREPp Ragess fegponse;
anot her. Agagforage nedia may be any avail able nedia that can be
accessed by a general purpose or special purpose conputer. By way of
exanpl e, and not M¢MeYaOLPIAd tasthe gt ge processatabl e nedi a can
conpri se RAM ROM EEPROV CD-ROM or other optical disk storage,
magneti c di sk storage or other magnetic storage devices, or any other
medi um t hat can2be uged abpar@dk by claim 31 Yheeiheié bathned eanttdhchatR] riamnses
in the formof instructions or data structures and that can be
accessed byomPHEharlgist gne pbekangel qughitsi indicpior feQb rewwptrs aped torsegd CQI on
general - pur r i,k - r C j i
o oper 1yt P o R o P R BT oot S (R PO ERE R
sof twar e i slotvnhnista the®dE.from a website, server, or other renote
source using a coaxial cable, fiber optic cable, tw sted pair,

digital subscriber line (DSL), or wireless technol ogies such as
infrared, radiojz and THeChWeME JrheRidk NE GeRXiR! heaR! Rastl LRE pBRIES is
cable, twisted pair, DSL, 'or wireless technol ogi es such as infrared,
radi o, and crnitgwodve reseave adiradewssage tihe titefandpini arecsst raspatisamn Bi eokitrol

and disc, ag.us herein, Jncludes conpact disc (CD), |aser.disc

opt i cal i SRt don S g TSR, BT RUBec NP sl imuss B € paggom
di sc wher e a8tk Sesponbaldnythe Sifarb® BAta PHEhcll Ahé iR B tdge aoprisite 11l @ntidicstsh
reproduce data optically with |lasers. Conbinations of the above
shoul d al sénfpEngtis feadke wndpmnaceps Heypaleotnd tepgeerd mesasd cempasng the
[ 00104] The [ g i t isclosure is provided to

enabl e any cglétr%s/locﬁglzrke?F%gﬁc?%ésgﬁggéﬁottﬁgg%mm or use the disclosure.
Various nodifications to the disclosure will be readily apparent to

those skilled in the _art, and th gl\%neri’cp%i ncitBI es ?efi ned herein .
may be applied to ot 2R HYS s SR hbu I FEHR P ng 1588 mORR PTERTSET: 1S

or scope of, i : i 8 o i
be 11 m t ed e e B B e o e P 0P eom
accor ded t héeniifidedD),scdpend guslitytiaditato (GQB,rad pniapesisptyps. and novel
features disclosed herein. [00105] WHAT IS CLAIMED | S: 28 CLAI M5
1. An apparatus for w rel ess comruni cation, conprising: at | east

one processor canfi gmh@dal%ﬁra&@m)facmﬁdgmm&%Sthsraama&te oh®' proYesb@Mis
access by a user equi pnen (UEL,_ to receive a random access response

conpri si ng cevfigured te kensivel cangiebinfemrativgsinghe dandomt AecessEresponget Bie control
exchange combbfhndd" BhBRLLE a0 oﬁ@eofaﬁﬁfir%g%gvé:n%gt 5 pBRAMBhtrol (pC)
resources conveyed 1 n e fandom acceéss response; an

correction.

6. The apparatus of claim 1, wherein the at least one processor is
configured to receive a Cell Radio Network Temporary Identifier (C-RNTI) in the

random access response.



a nenory coupled to the at | east one processor. 2. The
apparatus of claim1, wherein the assigned control channel resources
conprise at |east one of channel quali t%9i ndi cator (CQ ) resources
used to send CQ on uplink by the UE and power control (PC) resources
used to send PC corrections on downlink to the UE. 3. The
apparatus of claim1l1l, wherein the at |east one processor is
configured to rgcei vapa fjfaSdtudT®ISddRn f O whbRid anedom rREaesHe IBERANHEIs
on a control channel for a shared data channel, and to receive a
second nessegedred te hieceivmdotinlagemssces easpigne® torthe HEE sihathedraggders access

channel, the first ssa 0 (Y] ' Qﬁgt' [ I i nformation for
the random aedess? 4@5%‘?@%&3%& eeagggiéon lfnni@(ggsg)élé&g'ormri sing the
control channel resources assigned to the UE 4. The apparat us

of claim1l, wherein the at |east one processor is configured to .
det erm ne the r&ndomIAecarpsrgive Mlbrlainhabe Whersimithe o sicagangfprgcessor is

oo ettt o SRR B e B e o

access type. e apparatus of ast
one procesaoiilabke earid giyuenkbes Oandetesatel thendeiaptedi adcessneygarcith doneey the
random access, response, tqe control information conprising at | east
one of ti MIAYOBHREERSITEP Bower control (PC) correcti on. 6. The
apparatus of claiml1l, wherein the at |east one processor is
configured to receive a Cell Radio Network Tenporary ldentifier

(G RNTI) in the% anddmmatoddsr wedpsrmommur@@tion, compfisiihe appar at us of

claiml1l, wherein the at l.east one processor .is configured ta rece )
pl | nk T esour ce oS SBIoRoPRE PUBTRN [heYT4m AbHr et b rudpBREEUIS:
and to send dat gedéfling 4 MenRES 12908 RIInBK doBfPMITEeSentrol chanfel R6urces
apparatus of claiml1, wherein the at |'east one processor is

confi gur ed asagnsdite the BR; aidlcess sequence for the random access

Cerooted acooss ammee: Aol Sy ARRCIS A EAERY Aot SuBEBrebices

sel ect ed access sequ 0 convey m €ss prea

9. A et hodohmyeiMi tikesRloGOaoTERIreRiohed), conpri si ng: sending a
random access preanble for system access by a user equi pnent (UE);
recei ving a random access response conprising control channel

resources assigned t 1 i.ng. control information
ned tepk K tﬂrﬁo@fi‘ﬂp 0, furtlief CHAPALIRG:

usi ng the assigned contr annel resources conveyed in the random
access responseureceiving at least one of channel quality indicator (CQI) resources and power

control (PC) resources for the control channel resources assigned to the UE, the CQI
resources being used to send CQI on uplink by the UE, and the PC resources being used
to send PC corrections on downlink to the UE.

11.  The method of claim 9, wherein the receiving the random access
response comprises

receiving a first message for the random access response on a control channel
for a shared data channel, the first message comprising identification information for the
random access preamble, and

receiving a second message for the random access response on the shared data
channel, the second message comprising the control channel resources assigned to the

UE.

12.  An apparatus for wireless communication, comprising:



10. The method of claim9, further conprising: receiving at
| east one of channel quality indicator éCIJ) resources and power
control (PC) resources for the control $annel resources assigned to
the UE, the CQ resources being used to send CQ on uplink by the UE,

and the PC resourcesgbeln .used tﬁ send PC corpﬁpfions on down%ink to
the UE. 1 11C%%% %ﬁ?‘ﬁ%’?ﬁ 81 YN AGESSUEPEPIY RSP LR YTy W hd User
randon1accq§§mﬁﬁﬁggqg§ conpri ses receiving a first nessage for

t he random access response on a control channel for a shared data
channel , the fi meaansndos depeidogy raidaE AeksA irespenss eprmprmdieg wapirein clhannel

the random_access_preanbl receiving a second nessage for
t he randonf§?85§§a#&%ﬁ@ﬁ%gkéﬁﬂ%ﬁg shared data channel, the second

message conpri Sini@né e ehbighg ebawdlehforanon Osiag &ES aghgkdt @ntrbE chdhnel
12. An apparatus for wireless comunication, conprising: 30

means for SeRETCEYCHvEseHBiharRdes aseesaIPRStor syst em access by a
user equi pnent (UE); means for receiving a random access
response conprising control channel resources assigned to the UE, and
means for exchangi ng Thenpparhtus of daimi 2,dorthesicompiikimgassi gned contro

channel resources conveyed .in the rand access response 13.
The appar atus ofPN&{IHIcEIVing ptlRast Oa%ﬂtgﬁag?ﬁ@.uahty mgﬁ@é%@% pesources and

receiving ?Bwlere (oggfcpfes&h%éwﬁk {@InkbY A EICRE A cds @ibnddBS AHE CRS the

and power contro resources for the control channel "resources
assi gned t €Qlhresdui;estbomg@Red teesod (BK@sonbgiling byghel U asdthe PCQtesamces being

uplink by the, UE, t he PC resour bei used to send PC
correctionémﬁ%m&%W£P€ﬁ?HFg“PﬁQHGEWnﬁgﬁK”%e%%'

14.  The apparatus of claim 12, wherein the means for receiving the random
access response comprises

means for receiving a first message for the random access response on a control
channel for a shared data channel, the first message comprising identification
information for the random access preamble, and

means for receiving a second message for the random access response on the
shared data channel, the second message comprising the control channel resources

assigned to the UE,

15. A machine-readable medium comprising instructions which, when
executed by a machine, cause the machine to perform operations including;:

sending a random access preamble for system access by a user equipment (UE);

receiving a randoz}l access response comprising confrol channel resources
assigned to the UE; and

exchanging control information using the assigned control channel resources

conveyed in the random access response.

16.  The machine-readable medium of ¢laim 15 which, when executed by the
machine, cause the machine o perform operations further including:
receiving at least one of channel quality indicator (CQI) resources and power

control (PC) resources for the control channel resources assigned to the UE, the CQI



14. The apparatus of claim 12, wherein the nmeans for receiving the
random access response conprises means for receiving a first
message for the random access response &h a control channel for a
shared data channel, the first message conprising identification

information for the random ac re e ans for. .
Fecel vi g 4RSS ASHE S8 P CLONeh ARACAY edbaxny dus, B e outret heing used
shar ed dat g, ghamrelorrdciBnSEERNhIIRSS gEyRONPri sing the control

channel resources assigned to the UE. 15. A machi ne-readabl e
medi um conprising instructions which, when executed by a nachi ne,

cause the machi to . perform ope ions in di ng. _sendi a random
access preanbl eq? or %%ﬁ%?ﬁ%@gtﬁfnaﬁﬁ@e& Cg%nlgir?ﬁ(ifﬂl’é@ ,exle("%eggy the
recei ving andcih@Ofhuds e $%achBeR BaforePERrAtRind G idcdldighanne
resources assigned to the UE agd %Zxchangi ng control information

usi ng the assi griestiviegmarfobt mhssage forrthe oandemsacsesivisyrause AN teheonitah geannel
access response. 6. 4T chine-r hl e . I f. gl ai
whi ch, whe Orea%ﬁ?dedc?tab@]ﬁf'ﬂ%’ tﬁégﬁﬁ r@%s?eg@%x%ﬁ%gﬁ%%ﬁﬁﬁ%ﬂ%%&n%er]a 'gérgn%r the

oper at i ons riddohh@icedsieednthlagind receiving at | east one of channel
quality indicator (CQ) resources and power control (PC) resources
for the control TRISEAREE SEEEUPEBALS ithmandery acpess wespopsreorctye shared data

resour ces i - Unl 4 t .
Fesour ces BarashiiEHbRs R donRill b8 tolitel'AbFreBiel BRigHL to the
17. The madfi.ne-readabl e medi um of claim 15 which, when executed by

t he machi ne, cause the nachine to perform operations further
i ncl udi ng:

18.  An apparatus for wireless communication, comprising:

at least one processor configured to receive a random access preamble sent by a
user equipment (UE) for system access, to send a random access response comprising
control channel resources assigned to the UE, and to exchange control information with
the UE using the assigned control channel resources conveyed in the random access
response; and

a memory coupled to the at least one processor.

19. The apparatus of claim 18, wherein the assigned control channel
resources comprise at least one of channel quality indicator (CQI) resources used to
send CQI on uplink by the UE and power control (PC) resources used to send PC

corrections on downlink to the UE.

20.  The apparatus of claim 18, wherein the at least one processor is
configured to send a first message for the random access response on a control channel
for a shared data channel, and to send a second message for the random access response
on the shared data channel, the first message comprising identification information for
the random access preamble, and the second message comprising the control channel

resources assigned to the UE.

21.  An apparatus for wireless communication, comprising:



receiving a first nessage for the random access response on a contr ol
channel for a shared data channel, the first nessage conprising
identification infornmati on for the randdin access preanble; and
receiving a second nessage for the random access response on the
shared data channel, the second massage conprising the control

channel resour c8sleasisngrispceseprigqatiggred to send a mndo agpess agageble & system
wreless c i i ‘ﬁﬂﬁ‘%&i =0Q. I

confi gured%tg%)ggggggitd\ﬁglneéwr an orgr?iaiggiggsto é?cgﬁ’%nbﬁlgﬁé&‘e%t% ﬁ?é&ﬁ%@??{omabaw
equi pnent (stdEpnf tre sydéremceesemsamble sendising ddedtficavaesformaspongel the
conprising control channel resources assigned to the UE, and éo
exchange coMAB} ACEASHITERINSH RAteh A REIEGEODS | WP t1REPCRS 4P gihE draBgim afeess

channel re%ﬁéeégﬁa?% a%iﬁnéﬁ%)‘& g%”thfe hﬁn&&ﬂdéﬁ%écﬁl%ﬁélbfeeﬁﬁ’éégs&i R0 9aéhtification

menory cou e at st one processor. 19. The apparat us
of cl ai m 18yfowmhaiom, whetein adgsigmesbago fitrrtbé rafdarmeadcessesspimse ss coaped se a

at | east one_of channel quality. indicator resources.,used to

Zend 001 ofou PRIy CoreshaEe LR HARER. bt FBIhY BRPHASIGL I CEMleEb ety
send PC conépehicqdfoceived eiitld dhkrel Aatat@akdel; and 20. The apparatus of
claim 18, wherein the at | east one processor is configured to send a

first message f@maemerycanplodicibeetlsastosporasesson a control channel for
a shared data channel, and to send a second nessage for the random
access response on the shared data channel, the first nessage
conprising identRfi cathiomppardtey BEL ¢l@m f[ Wikeeihahdon deeeD8e PFroddstdreis
and the second nessage conprising the control channel_ resources .
assi gned t GoRfiguredeto receive therandgm ap¢eas ERSDRNSE Frithip pereistermined time window

comuni cat igdh, &R Sdddd: aced pre b18tvak €@t one processor configured
to send a random access preanbl'e Tor system access by a user

equi pnent (UE), and to receive a random access response from a base

station, the random gccess preamhl e conprising identification .
i nf or mati on, anggt he%ﬁﬁnﬁ&ﬁa&%g’gsﬁ?l& nSEhe Png‘_ea?y T GHE URIOGFSET 18
respect to cbﬁ‘ﬁglir@cﬂ G514 GeBAdRh SadHR: @m BF dEe S inRAdé i ch @ B rmation,
access preanble based on the i1dentification information, wherein a

first nessage td mceivhéha mndomaeacsse sespenss pompasing artewperasdlld formed basadain
channel for, a s@ar data channel, and a second nessage for the

r andom accé¥PABMKse is received on the shared data channel; and a

menory coupled to the at | east one processor. 22. The appar at us
of claim 21, wherein the at |east one £rocessor is configured to

recei ve the randdm addesypraassehstaig 2hivheseip teemmomrndl is ifernag fetbor
from when e ANYAILARHE R AR HRIT T WaRss§HBAmble was sent.

25.  The apparatus of claim 21, wherein the at least one processor is
configured to select a random identifier (ID) for use as the identification information, to
determine the random access preamble based on the random ID and additional
information, and to receive the random access response comprising a random access

preambile identifier for the random access preamble.

26.  The apparatus of claim 21, wherein the at least one processor is
configured to send the random access preamble on a random access channel selected
from among a plurality of available random access channels, wherein the first message
comprises a Random Access Radio Network Temporary Identifier (RA-RNTI) for the
selected random access channel, and the second message comprises a random access

preamble identifier including the identification information.



23. The apparatus of claim 21, wherein the at | east one processor is
configured to select a randomidentifier (ID) for use as the
identification information, and to rece$¥e the random access response
conprising a tenporary ID forned based on the random I D. 24.
The apparatus of claim 23, wherein the tenporary IDis formed further
based on systemtine when the random access preanble was sent.

25. The apparatys of 1gbaldBadlys WIS 24 NGyitkeih SRS a0 MGstP bRE G55 RssdrSis
configured to select a rg{%%msi ggntiﬁﬁqer’ (1l D)elfor u%e ag theePcr _

i denti f i cacomieured ar remtiveran dssigdet eandbmeidettéliar Hdp foraise exs shpideatifitagion
based on the. random|D addi tional information,. and to.receive t

¢ andom accaueTIEEo s BIs HISPH o AT BecEetspE dirbRisae dpdon 17

for the rapdom 2&eRIShPTHRIR Gecess respor%@-co%ﬁsi%g&a(?éﬂ Ucctds Radb Webkork
wherein the at | east one processor is configured to send the random

access pr edwivperaoy Identifiad (PaRACHR essoctatadnwith dlad assizndd ransienaHnige assigned
plurality of available rand acces hannel s. ;wh inthe first
nmessage coﬁfﬂ’r@?ealgj @el ﬁ%%%@f%@ggoﬂgﬁfrgs%?mﬁoqz%orary I dentifier
(RA-RNTI) for the selected random access channel, and the second

message conprises a random access preanble identifier including the
i dentification 28f or deedad forggireless conprunicayien LHFEIRIES of cl ai m 21,

wherein the at | 0 i fl i

2ssi aned 1 andomt A F RGP RS HednIE 0 SyRhOiolR by Rl EoyBbinent (UE).
i nf or mat i ofthe fand@r Ackckhpreimbdampeisigsdgtifanidnenfromptiorgiandg t he

assi gned random I D, .and to receive the random access response
conprising a @F?Ceﬁé%%ésfa%ﬁp&cﬁég@vﬁ?%%%?ﬂ &r DASe Rlattopy ity TRnEomNAqoFss
associ at ed b ot Beinds s AN4dam LRpetheo 2881 SA8G" 20 JrRhgk Nehd
sel ected frro aepogﬂngo?éy?lg%g?éed ranéor%el Ds? 28. A rretﬂﬁod for
wirel ess caddnessingthic omdoooansessgirerguble based verthié idgnteficatind onfoeeatisgs wherein
Pecoss. pr carBrETEBER 16 G TR PHeSarOITT i PHRER 3R ST Chane for a
receiving gnpdraddem (ﬁﬁﬁféisanﬁ%&‘éﬂﬁcﬁnfe_ﬁéagb ForrBE Qaritloat 4RBss refjRnEaRdeived
access response bei ng asynchronous with respect to the random access
preanbl e awd theithaesslslatgchahecly andom access preanbl e based on the
identification information, wherein a first nessage for the random
access response is received on a control channel for a shared data
channel, and a 9¢condhevsaageoffddimt 1% furtied compddegs response is

recei ved on the shared data channel. 29. The mgi% hod of claim
28, further conmgPiasiinga random gisnfifier () forruss ds e denitliceienr mippyatiog, and
use as the Jilehf ithd EalbANadoBlOfedlsO RonPRths Y Riiloler k1D ERALEBAAGLES She
response conprises a tenporary | or nme ased on the random I D.

30. The netrdvaldnolD.cl ai m 28, wherein the sending the random access
preanbl e conpri ses sending the random access preanble on a random
access channel selected fromanong a plurality of avail able random
access channel s 3oand MaerRindat Be JddifSbyMRERAGE BONRAIBESH RANAMiccess
Access Radi o Network Tenporary ldentifier (RARNTI) for the sel ected
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first message comprises a Random Access Radio Network Temporary Identifier (RA-

RNTI) for the selected random access channel, and the second message comprises a

random access preamble identifier including the identification information.

31.  Anapparatus for wireless communication, comprising:
at least one processor configured to receive a random access preamble sent by a
user equipment (UE) for system access, and to send a random access response o the

UE, the random access preamble comprising identification information, the random



31. An apparatus for wreless conmunication, conprising: at

| east one processor configured to receive a random access preanble
sent by a user equipnent (UE) for systel access, and to send a random
access response to the UE, the random access preanbl e conprising
identification information, the random 34 access response being
asynchr ono@sCai fHPPRSJREERS L TRITh e R %Fé Peacgsep preamble and
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i nformati on, ereln a first ssage for the random access response
i s sent on adirstonéssage ohdrmmhddorcass tmpade daseat oharnetrol ciacheh foecdraded

message for, the random access response is sent on the shared data
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32. The appafsah¥snepfangl ai m 31, wherein the at |east one processor is
configured to receive fromthe random access preanble a random
identifier (ID) amsedorysotpled ictbatt feastane orocessbor mat i on, to deterni ne
a tenporary |ID based on the randomID, and to send the random access
response conprising the tenporary ID. 33. The apparat us of

claim31, wherei3n. thahat apRastis GRECIBHOGAS SPliertis GRNAT P45EAnE Oprb€GedY &
t he random access preanble on a random access channel selected from

anong a pl ¢pafigurgd wrreesiug framl the raadaracerss exeambliem rradem iderdier ALY psed as

fi . i, : i
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second nessade sadpid sadon atansdarp@ane esmppsirg il tempetant irf.i er
including the identification information. 34. An apparatus for
Wi rel ess commruni cation, conprising: at | east one processor

configured to cagmunigat %@%&,ﬁg rf kit Rasenabal HenadYeadt gﬁ?rgrocessor is

equi pment (UE), to recei a randomidentifier (ID) to use fo
handover ofconfguredEtd reoerve He hndet abasepstmbicom 4 mindomecossd chasel selected

station, and to send rand a ss preanble ¢co i sing.the ndom
b by T he- Gt st astrhRy @ RvETATS SoBo B AR SRauRls RbOin e AR B e
random I D ReinpfsdiSeRahdbnh ARREds Hadid Meblork Orentfdearh angamre '4_RA'3E@N@I) for the
menory coupled to the at | east one processor. 35

.. The apa%ar atus
of cl ai m 34¢legipérandont hecest chasasl éheppasord suassags copptiseiun sendom access
receive the_random | D.fr. he fi.nst. i.on, the random I D
bei ng sel eé’feeagl%ge ldent%er 18%%119 g }:hgg%?r%}:@%ﬁtgz}@g%a%gp 36. The

foma poo
apparatus of claim 34, wherein the at |east one processor is
configured to receive a random access response, conprising at |east

one of uplink reé§our dEsaRPIANSTRHWIElCEheOMIRUBIARIAD; FITRRFiAR/ ance t o
adj ust transmt gt ié%ﬂq&le%m&&gor%nﬁgured to communicate with a first base station by a

user equipment (UE), to receive a random identifier (ID} to use for handover of the UE
from the first base station to a second base station, and to send a random access
preamble comprising the random ID by the UE to access the second base station for the
handover, the random ID being used to identify the UE for the handover; and

a memory coupled to the at least one processor.

35. The apparatus of claim 34, wherein the at least one processor is
configured to receive the random ID from the first base station, the random ID being

selected from a pool of reserved random IDs.

36.  The apparatus of claim 34, wherein the at least one processor is
configured to receive a random access response comprising at least one of uplink

resources assigned to the UE and timing advance to adjust transmit timing of the UE.



35 37. The apparatus of claim 34, wherein the at |east one
processor is configured to receive a random access response
conprising a cyclic redundancy check (CB&) nmasked with a Cell Radio
Net wor k Tenporary ldentifier (CRNTI) assigned to the UE 38.
The apparatus of claim36, wherein the at |east one processor is
configured to exchange data with the second base stati on after

recei ving the raprdomyagcc n

conmuni cat i on, ?znpr|@|%n§ﬁﬁé%ﬁ!n§sr&% %gtnf n3g4 vmw%ﬁ%n fhl r st atseogét%y{)f:%%]&fjis
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random | D Ry. {jke UE to access the second base station for the
handover, the random I D being used to identify the UE for the

handover . 40. The nethod of claim 39, V\,her ein the receiving the
random | D conpri,ges rgceiv th and fro thefl

station, the rar?gom IT% b@?ﬂ?ﬁggsel gcflglanf rOrﬁV erglgo hemat %ag O\?Sdpfgﬁ??a%f s
| Ds. Adfiguhbe torekinds®dat! Ritint@Osecbid by ste@iPhft&l REeiving the random

receiving a random access response conprising at |east one of uplink
resour ces &SSYSHMSEONRSS- t he UE and tim ng advance to adjust transmt
timng of the UE 42. An apparatus for w rel ess conmunication,
conpri si ng: at | east one processor configured to receive froma
first base stati3on a A ardodiboeiiticts @mli}atascgnaikiigy a user

equi pnent (UE) to use. for handover, fromthe first base SE ion to a
second base st atPByRUNGHtAGFath At bash 4igHOR B 8 YserFAEBRSNE @é}\%pri si ng

the random I D sgpteihy E,?gn&dﬁé ifnfl &eﬁﬁ E@ﬁs@ﬁ?%@ﬂdcﬁ@? 6f &eAVE %rﬁ @He first

t he handover, to 1den ran om access preanbl e as being from

the UE for abesthtindoveecdsdnde statiethend andom | D, and to send a random

access response tr?d1;[1g % %Edor%ngccess preamble comprising the random ID by the UE to
access the second base station for the handover, the random ID being used to identify

the UE for the handover.

40.  The method of claim 39, wherein the receiving the random ID comprises
receiving the random ID from the first base station, the random ID being

selected from a pool of reserved random IDs.

41.  The method of claim 39, further comprising:
receiving a random access response comprising at least one of uplink resources

assigned to the UE and timing advance to adjust transmit timing of the UE.

42.  An apparatus for wireless communication, comprising:

at least one processor configured to receive from a first base station a random
identifier (ID) assigned to a user equipment (UE) to use for handover from the first base
station to a second base station, to receive a random access preamble comprising the
random ID sent by the UE to access the second base station for the handover, to identify
the random access preamble as being from the UE for the handover based on the
random ID, and to send a random access response to the UE; and

a memory coupled to the at least one processor.



a nenory coupled to the at | east one processor. 36 43. The
apparatus of claim42, wherein the at | east one processor is
configured to send at | east one of upli®k resources and tining
advance for the UE in the random access response. 44. The
apparatus of claim42, wherein the at | east one processor is
configured to receive a Cell Radio Network Tenporary ldentifier

(CGRNTI) for thesUE f h@”hﬂp@?atﬁé 08t 1P &S LAl dr R, tHeOCad 8RBT J0E Fobk&dr &
redundancy check (CRC) for the random access response, to mask the

CRC wi t h t kenf3uRNI o, scad dt leastandf tplenkmgskectsGRE tinring hdvanan fuheaJEas the

response to the UE. 45. An apparatus for wrel ess
communi cat irg}d,on%%%rggpﬁage. at | east one processor configured to

send a random access preanble froma user equi pnent (UE) to access a
base station, to receive a random access response fromthe base )
station, to send4to tlhe fppaeates afi dainn 42 reherppstgget duponsi prgeessor is

(0 any ot haPhlfib ke Gel i N R ey PR PTG v
from the basgn gledirbihsastaecqnd comesageyaiticdss@ecy ohdchECRE) Barsie raidom
t he unique ID;, and a rrermqr& coupled to the at |east one processor.
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46. The appapes (BSPOIsecP A Clfrerigh feirBNGLL anddesershibe paskel B ip ghe
configured f ngéc%ggyrgﬁmk‘gﬁ#gégﬁe I D for the UE based on at | east

one of an I'nternationa ubscriber ldentity (IMSl), a
Tenporary Mobile Subscriber Identity (TWMSl), a Cell Radio Network

Tenporary ldentifier (C RNTI), and registration area.lD assigned to
t he UE. 47> Thé“‘%?ﬂ?éﬁ‘agzsufgr B’fre@ls%l‘? BUICHHODy EORPHRRE at | east one

processor is configw & drfeck&r oot lERaH 2098dRh abletd PRaRENARGE a6k

uplink resources in therandom access response, and to receive at
| east one cfuiphenh@/E)poaiceesy aitadé station, t¢ GDeiverawodon ascesndesponssrirom the

control (PC) resources in the.secand ne e. 48. The_ appalat.us
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and to send the random access preanble to transition fromthe idle

state to arbeeasegtatign.gand. to reppive from the base station a second message addressed to the
UE based on the unique ID; and

a memory coupled to the at least one processor.

46.  The apparatus of claim 45, wherein the at least one processor is
configured to determine the unique 1D for the UE based on at least one of an
International Mobile Subscriber Identity (IMSI), a Temporary Mobile Subscriber
Identity (TMSI), a Cell Radio Network Temporary Identifier (C-RNTI), and a
registration area ID assigned to the UE.

47.  The apparatus of claim 45, wherein the at least one processor is
configured to receive at least one of timing advance and uplink resources in the random
access response, and to receive at least one of channel quality indicator (CQI) resources

and power control (PC) resources in the second message.

48.  The apparatus of claim 45, wherein the at least one processor is
configured to operate in an idle state prior to sending the random access preamble, and

to send the random access preamble to transition from the idle state to an active state.



49. The apparatus of claim 48, wherein the at | east one processor is
configured to exchange Layer 3 signaling with the base station after
recei ving the second nmessage, and to exZhange data with the base
station after conpleting the Layer 3 signaling exchange. 50.
The apparatus of claim45, wherein the at | east one processor is
configured to send the random access preanble to perform handover to

the base stationg tom@ngbpm%lsf I Sd1ai P SRS S ANPHES bt Gat @ﬁélprﬁ@éés& is
Net wor k Tenporary ldentifier (CRNTI) as the unique ID for the UE, to
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message, and tq exchan dat the ion.after recely
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random acceaaiedhhiteand the random access response are sent

wi t hout hybrld automatic retransm ssion (HARQ, and wherein the first
and second nessages are sent wth HARQ 52. A nethod for

Wi rel ess communiy gatl %F' cogFrl S gclai%erl%ag,gh Eaﬁgogg %‘ag{%%ﬁep rgggg‘ggl is

froma user eCIUI nent essS a atl on, recel
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unique ID for the UE based on at | east one of an International Mbile
Subscri ber SPPEAMIESHEEE MBI ), a Tenporary Mobile Subscriber Identity
(TMBl), a Cell Radio Network Tenporary ldentifier (G RNTI), and a
registration area ID assigned to the UE. 38

51.  The apparatus of claim 45, wherein the random access preamble and the

random access response are sent without hybrid automatic retransmission (HARQ), and

wherein the first and second messages are sent with HARQ.

52. A method for wireless communication, comprising:

sending a random access preamble from a user equipment (UE) to access a base
station;

receiving a random access response from the base station;

sending to the base station a first message comprising a unique identifier (ID)
for the UE, the unique ID not being assigned to any other UE communicating with the
base station; and

receiving from the base station a second message addressed to the UE based on

the unique ID.

53.  The method of claim 52, further comprising:

determining the unique ID for the UE based on at least one of an International
Mobile Subscriber Identity (IMSI), a Temporary Mobile Subscriber Identity (TMSI), a
Cell Radio Network Temporary Identifier (C-RNTI), and a registration area ID assigned
to the UE.



54. The nethod of claim52, wherein the random access preanble is
sent to perfoini handover to the base station, wherein the unique ID
for the UE conprises a Cell Radio Netwo?k Tenporary Identifier
(C-RNTI) assigned to the UE, the nmethod further conprising: receiving

control channel _resources assigned the .UE in the second sage;
and exchangi ng data \L/Ehﬁ I’imitﬁ %gg@n%% _t‘?’lbe?ielﬁf %Fan%@éc\c/?saéar?aﬁﬁﬁ%ggsg%to
nmessage.  perforn®Rand¥vePRP S stabbn Mvh&kRSHe UAMTNIDC fri RO UE comprises a
conpri si ng: | east one processor configured to receive a

at
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station, t end a r.andom access response to the UE, to receive a
first rressgﬂiw&g%mli‘lflﬁg a unique identifier (IDy for the UE, the
uni que | D not beédepigs shi@fedhimehfbotichetissigned GtnenUE dh ithgsesbhd) nicbeage;
base station, and to send a second nessage addressed to the UE based
on the uni 8¢ 1D, and a nenory coupled to the at | east one processor.
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Subscri ber ldentity (IMSI), a Tenporary Mbile Subscriber Identity
(TwBl), a Cell Radio Network Tenporary ldentifier (GRNTI), and a
registration area | DAISHIPGHERE PHWIRIES ROYRURIREOGnSYRRASHS f or t he UE.
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configured to receive the random atcess preanble fromthe UE
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a second message addressed to the UE based on the unique ID; and

a memory coupled to the at least one processor.

56.  The apparatus of claim 55, wherein the at least one processor is
configured to receive at least one of an International Mobile Subscriber Identity (IMSI),
a Temporary Mobile Subscriber Identity (TMSI), a Cell Radio Network Temporary
Identifier (C-RNTI), and a registration area ID assigned to the UE as the unique ID for
the UE.

57.  The apparatus of claim 55, wherein the at least one processor is
configured to receive the random access preamble from the UE for handover to the base
station, to receive the first message comprising a Cell Radio Network Temporary
Identifier (C-RNTI) as the unique ID for the UE, to send control channel resources
assigned to the UE for the UE in the second message, and to exchange data with the UE

after sending the second message.



