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COVMUNI CATI ON [ 00011 The present application clains priority to provisional
U S. Application Serial No. 60/828,058, filed Cctober 3, 2006, and assi gnhed
to the assignee hereof and incorporated herein by reference. BACKGROUND 1.
Field [00021 The present disclosure relates generally to comunication, and
nore specifically to techniques for accessing a wirel ess conmuni cati on

system |[|1. Background 100031 Wrel ess cofmuni cat i on systens are w dely
depl oyed to provide various comunication content such as voice, vVvideo,
packet data, nmessaging, broadcast, etc. 'These wireless systens may be

mul ti pl e-access systens capabl e of supporting nmultiple wusers by sharing the
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systens. 100041 A wirel ess comuni cation system may include any numnber of
base stations that can support conmuni cation for any nunber of user
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UEs to the bHsemnoraed bersin POSEBACR UE may transnit a random access preanbl e
(or an access probe) on the uplink when the UE desires to gain access to
the system A base station may receive the random access preanble and
respond with a random access resporBACKIGROENI®ss grant) that may contain
pertinent information for the UE. Uplink resources are 2 consuned to
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[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
stations to the UEs, and the uplink (or reverse link) refers to the communication link
from the UEs to the base stations.

[0005] A UE may transmit a random access preamble (or an access probe) on the
uplink when the UE desires to gain access to the system. A base station may receive the
random access preamble and respond with a random access response (or an access

grant) that may contain pertinent information for the UE. Uplink resources are



consuned to transmt the random access response. Furthernore, the random
access preanble and other signaling sent for system access nmay cause
interference on the wuplink. There is therefore a need in the art for
techniques to efficiently transmt the random access preanbl e and signaling
for system access. SUMVARY [00061 Techni ques for efficiently transmtting
random access signaling for system access are described herein. In an
aspect, a UE may send random access signédling based on at |east one

transm ssion paraneter having different values for different UE classes,
whi ch may provide certain advantages descri bed bel ow. At | east one paraneter
val ue for t hensamell ewstrapsmeitt thanemieni acreprapaansttle, awd) doavndiak eresP e Bised on
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[0007] In one design, the random access signaling may be a random access
preamble, which is signaling sent first for system access. The at least one transmission
parameter may comprise a target signal-to-noise ratio (SNR) for the random access
preamble. The transmit power of the random access preamble may be determined based
on a target SNR value for the particular UE class and other parameters. The random
access preamble may then be sent with the determined transmit power. In another
design, the at least one transmission parameter may comprise a backoff time, and the
amount of time to wait between successive transmissions of the random access
preamble may be determined based on a backoff time value for the particular UE class.
In yet another design, the at least one transmission parameter may comprise a power
ramp, and the transmit power for successive transmissions of the random access
preamble may be determined based on a power ramp value for the particular UE class.

[0008] In another design, the random access signaling may be a message sent after
receiving a random access response for the random access preamble. The at least one
transmission parameter may comprise a power offset between a first channel used to
send the random access preamble and a second channel used to send the message. The
transmit power of the message may be determined based on a power offset value for the

particular UE class, and the message may be sent with the determined transmit power.



100091 In anot her aspect, a nmessage for system access nmay be sent based on a
power control (PC) correction. A random access preanble nmay be sent for
system access, and a random access response with a PC correction may be
received. The transmt power of the nmessage may be determ ned based on the
PC correction and other parameters such as the power offset between the
channel s used to send the random access eanbl e and the nessage. The
nmessage may then be sent with the determ™ed transmt power. [00101 Vari ous
aspects and features of the disclosure are described in further detail
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4 [0013] FIG. 3 shows a message flow for initial system access.
[0014] FIG. 4 shows a message flow for system access to transition to an active state.
[0015] FIG. 5 shows a message flow for system access for handover.
[0016] FIG. 6 shows successive random access preamble transmissions with backoff.
[0017] FIG. 7 shows a block diagram of an eNB and a UE.
[0018] FIG. 8 shows a process for transmitting random access signaling.
[0019] FIG. 9 shows an apparatus for transmitting random access signaling.
[0020] FIG. 10 shows a process for transmitting a message for system access.

[0021] FIG. 11 shows an apparatus for transmitting a message for system access.

DETAILED DESCRIPTION
[0022] 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 1S-2000, 1S-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),



| EEE 802.16 (W MAX), |EEE 802.20, Flash-OFDMr), etc. UTRA, E-UTRA and GSM
are part of Universal Mobile Tel ecomuni cation System (UMIS). 3GPP Long Term
Evolution (LTE) is an upcom ng rel ease of UMIS that uses E-UTRA, which

enpl oys OFDMA on the downlink and SC-FDVA on the uplink. UTRA, E-UTRA, GSM
UMTS and LTE are described in docunents from an organi zati on naned "3rd
Ceneration Partnership Project” (3GPP). ¢dma2000 and UMB are described in
docunents from an organi zati on named "3rd Generation Partnership Project 2"
(3GPP2). These various radi o technol ogi es and standards are known in the

art. For clarity, certain aspects of the techniques are described bel ow for
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clarity, 3GPP concept of cell is used in the descrjption below. 100241 UEs
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communi cati on device, a handheld device, a | aptop conputer, dl ess
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shows an exanpl e transm ssion structure for the uplink. The _transm ssion
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multiple (e.g., three) smaller areas. In 3GPP, the term “cell” can refer to the smallest
coverage area of an eNB and/or an eNB subsystem serving this coverage area. In other
systems, the term “sector” can refer to the smallest coverage area and/or the subsystem
serving this coverage area. For clarity, 3GPP concept of cell is used in the description
below.
[0024] UEs 120 may be dispersed throughout the system. A UE may be stationary
or mobile and may also be referred to as a mobile station, a terminal, an access terminal,
a subscriber unit, a station, etc. A UE may be a cellular phone, a personal digital
assistant (PDA), a wireless modem, a wireless communication device, a handheld
device, a laptop computer, a cordless phone, etc. A UE may communicate with one or
more eNBs via transmissions on the downlink and uplink. In FIG. 1, a solid line with
double arrows indicates communication between an eNB and a UE. A broken line with
a single arrow indicates a UE attempting to access the system.
[0025] FIG. 2 shows an example transmission structure for the uplink. The
transmission timeline may be partitioned into units of radio frames. Each radio frame
may be partitioned into multiple (S) subframes, and each subframe may include

multiple symbol periods. In one design, each radio frame has a duration of 10



mul ti pl e synbol periods. In one design, each radio frame has a duration of
105 mlliseconds (ns) and is partitioned into 10 subfranes, and each
subframe has a duration of 1 nms and includes 12 or 14 synbol periods. The
radio franes may al so be partitioned in other manners. [00261 The

ti me-frequency resources available for the uplink may be allocated for
different types of transm ssion such as traffic data, signaling/control
information, etc. |In one design, one or  nore Random Access Channel (RACH)
slots may be defined in each radio frame and may be used by the UEs for
system access. I n general, any nunber of RACH slots may be defined. Each
RACH sl ot nallisgoedsafims) peeb 13 pagiiioned inlgi hd Feblsamem andagachesubsiegceBasadywher e
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various attributes such’as nodul ati on and codi ng, nmapping of data to
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Downl i nk Carry UE-specCific control information for the Control Channel
PDSCH. information that is broadcast on a Broadcast Channel (BCH) by each cell. Other
parameters for the RACH slot (e.g., signature sequences being used) may be fixed or
conveyed via the system information.
[0027] 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 PBCH Physical Broadcast | Carry system information broadcast over a
Channel cell.

Physical Downlink | Carry UE-specific control information for the
DL | PDCCH Control Channel | PDSCH.

Physical Downli ;
Si'lsa‘:; Cﬁ:;;é?k Carry data for UESs in a shared manner.

DL | PDSCH

UL | PRACH | Physical Random | Carry random access preambles from UEs




Downl i nk DL PDSCH Physi cal Shared Channel C Carry data for UEs in a shared
manner. UL PRACH Physical Random Carry random access preanbles from UEs 6
Access Channel attenpting to access the system UL PUCCH Physical Uplink
Carry control information from UEs such as Control Channel CQ, ACK/ NAK
resource requests, etc. UL PUSCH Physical Uplink Carry data sent by a UE on
uplink resources Shared Channel assignedgto the UE. [0028J The physi cal
channels in Table 1 may al so be referred to by other names. For exanpl e,
the PDCCH nay al so be referred to as a Shared Downl i nk Control Channel
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Shared Data Channel (UL- SDCH) The RACH may be mapped to the PRACH. [00301
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state or LTEg,gﬁpﬁplmﬁmmH(UmeS@Hpesm ng the system and perform ng
registration. In the LTE Idle state, the have re'gl stered with the

system but #92%hot THeveangpgrt éléﬁflaeltsdnfék@ﬁ]é‘ﬁ@é Qﬁt’vltlﬁﬂ‘ {Chgnnel (DL-SCH)
used to send data to the UEs, an Uplink Shared Channel (UL-SCH) used to send data by

the UEs, a RACH used by the UEs 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 Channel
(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.

[0030] A 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
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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 registered with the system 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 the 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
actively communicate with the system on the downlink and/or uplink and may operate
in the RRC_CONNECTED state.



or uplink. The UE may thus be idle and operate in the RRC IDLE state. In the
LTE 1Idle state, the LIE and the 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 actively comunicate with the
system on the downlink and/or uplink and7nay operate in the RRC CONNECTED
state. 7 [00311 The UE may transmt a random access preanble on the uplink
whenever the UE desires to access the system e.g., at power up, if the UE
has data to send, if the UE is paged by the system etc. A random access
preanbl e i s[083Ynal Thg Whhmey itengatia randost agegss pregisblepndbe spinkaWBens§r Weso be
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i nformation, ere L may be any integer value. An access sequence may be
sel ect ed frmmiampmotssatsbsawalyl clolyevanuesgpeserfusfioemtiandngdgnty be senttihe

d nble. | [ nbl e includ
L e bt o B g Sricsa R R Dus OBl donb ey 0% Beqiaast oM Eepo0r
of 64 acces Q ' RaRe be of any length and
may be desi%nsggggg%@gomgggoﬁgt@@fﬁgﬁaggg%grti esd.gﬁ}léor exanpl e, 64 access

sequences nfP3Re ddiliGhedshuessea nwssagdifidve fend degigh iof astandds astesa preqedwdef - Chu
sequence of _a suitabl e |engt

LR L RN e N S e I

used to ideptliynt Qfstérﬂ%?%@hcﬁﬁg @%8ndom access preamble (step Al1). The random access
preamble may include L bits of information, where L may be any integer value. An
access sequence may be selected from a pool of 2" available access sequences and sent
for the random access preamble. In one design, the random access preamble includes
L =6 bits of information, and one access sequence is selected from a pool of 64 access
sequences. The 2" access sequences may be of any length and may be designed to have
good detection properties. For example, 64 access sequences may be defined based on
different cyclic shifts of a Zardoff-Chu sequence of a suitable length.
[0033] The random access preamble may include a random identifier (ID) that may
be pseudo-randomly selected by the UE and used to identify the random access
preamble from the UE. The random access preamble may also include one or more
additional bits for downlink channel quality indicator (CQI) and/or other information.
The downlink CQI may be indicative of the downlink channel quality as measured by
the UE and 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 CQI. The random access preamble

may also include different and/or additional information.



preanble fromthe UE. The random access preanble may al so i ncl ude one or
nore additional bits for downlink channel quality indicator (CQ) and/or
other information. The downlink CQ rmay be indicative of the downlink
channel quality as neasured by the UE and nay be used to send subsequent
downlink transm ssion to the UE and/or to assign uplink resources to the
UE. In one design, a 6-bit random accessgpreanble may include a 4-bit
random I D and a 2-bit CQ. In another design, a 6-bit random access
preambl e may include a 5-bit randomID and a 1-bit CQ| The random access
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conbi nat i 0nyREd LAGhe maximum expected response time for an asynchronous response to the
random access preamble. The I-RNTI may also include system time and a pattern (e.g.,
000...0 in front of system time) to indicate that the RNTI addresses the RACH.
[0036] In another design, multiple RACHs may be available, and the UE may
randomly select one of the available RACHs. Each RACH may be associated with a
different Random Access RNTI (RA-RNTI). The UE may be identified by a
combination of the RA-preamble identifier and the RA-RNTI of the selected RACH
during the system access. An [-RNTI may be defined based on any combination of the
RA-preamble identifier, RA-RNTI, and system time, e.g., the RA-preamble identifier
and RA-RNTI, or the RA-RNTI and system time, etc. System time may be beneficial
for asynchronous response to the random access preamble. If the I-RNTI is formed
based on the RA-RNTT and system time, then the UE may be identified based on the
RA-preamble identifier sent separately, e.g., on the PDSCH. The UE may send the
random access preamble on the selected RACH.
[0037] 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
(step A2). The eNB may determine the I-RNTI of the UE in the same manner as the

UE. The eNB may asynchronously respond to the random access preamble from the



RA-preanbl e identifier, RA-RNTlI, and systemtine, e.g., the RA-preanble
identifier and RA-RNTI, or the RA-RNTlI and systemtinme, etc. Systemtine
may be beneficial for asynchronous response to the random access preanbl e.
If the I-RNTI is formed based on the RA-RNTI and systemtine, then the UE
may be identified based on the RA-preanble identifier sent separately,

e.g., on the PDSCH The UE may send the  random access preanble on the

sel ected RACH. [0037] An eNB mmy recei v€ the random access preanble fromthe
UE and may respond by sending a random access response on the PDCCH and/ or
PDSCH to the UE (step A2). The eNB may determine the |-RNTI of the UE in

t he same mumetthastheNdetitE.of Thel-BNTImdy s ydesignothe FIPYCHEYRYRD may €31y r andom

access preanble fromthe 9 UE within the lifetime of the 1-RNTI. In one
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the 1-RNTI (a§ ghown i Remif@thEVE arfaecdé’éatwngﬁrf@ﬂ whicHelnd dccesrgrart ieseRA-  RNTI
and/ or other information to identify the UE being addressed. Different
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| D. [0040[ cthe iedBna meg sy Be gentioh duePDOSHAMBSCHrinpepmt2r to the uni que UE

ID. The eNB may then assign a C RNTI and control channel resources.to the
UE. The eNd003Hy sdhelUE mex phsnsesrandivith ppxmare siallbiserder & esalvaposible As) |
In one deSic%ﬂisiotnhgstep A3). The unique UE ID may be an International Mobile Subscriber
Identity (IMSI), a Temporary Mobile Subscriber Identity (TMSI), another random ID,
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.

[0040] The eNB may receive a unique “handle” or pointer to the unique UE ID.
The ¢eNB may then assign a C-RNT! and control channel resources to the UE. The eNB
may send a response on the PDCCH and PDSCH (steps A4 and AS). [n one design, the
PDCCH may carry a message containing the I-RNTI and DL resources indicating where
remaining information is sent on the PDSCH to the UE. In one design, the PDSCH may
carry a message containing the unique UE ID, the C-RNTI (if assigned), CQI resources
used by the UE to send downlink CQI, PC resources used to send PC corrections to the
UE, etc. The messages sent on the PDCCH and PDSCH may also carry different and/or
other information.

[0041]  The UE may 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 A6 and A7). 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, connection management, etc.

The UE and eNB may exchange data after completing the Layer 3 signaling (step A8).



PDCCH may carry a nessage containing the |I-RNTI and DL resources indicating
where remaining information is sent on the PDSCH to the OF. In one design,
the PDSCH nay carry a nessage containing the unique UE ID, the CGRNTI (if

assigned), CQ resources used by the UE to send downlink CQ, PC resources
used to send PC corrections to the OF, etc. The nessages sent on the PDCCH
and PDSCH nay al so carry different and/ other information. [0041] The UE
may decode the nessages sent on the P and PDSCH to the UE. After

decodi ng these two nessages, the UE has sufficient resources configured and
can exchange Layer_ 3 signaling with the eNB (steps A6 and A7). The Layer 3
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and BS). The PDCCH may carry a message containing the C-RNTI and the DL
resources for the PDSCH. The PDSCH may carry a message containing the CQI
resources, PC resources, etc. The UE may decode the messages sent on the PDCCH
and PDSCH to the UE. Layer 3 signaling exchanges may be omitted since the UE has
been authenticated prior to being assigned the C-RNTI. After step B5, the UE has
sufficient resources configured and can exchange data with the eNB (step B6).

[0044] FIG. § shows a message flow for a design of a random access procedure 500
for handover. In this design, the UE may be communicating with a source eNB and
may be handed over to a target eNB. The UE may be assigned a random ID by the
source eNB for use to access the target eNB. To avoid collision, a subset of all possible
random IDs may be reserved for handover, and the random ID assigned to the UE may
be selected from this reserved subset. Information regarding the subset of reserved
random [Ds may be broadcast to all UEs.

[0045] The source eNB may inform the target eNB of the C-RNTI, random ID, CQI
resources, PC resources and/or other information for the UE. Collision resolution may
not be necessary due to a one-to-one mapping between the assigned random ID and the

C-RNTT of the UE. The target eNB may thus have pertinent context information for the



been authenticated prior to being assigned the C-RNTlI. After step B5, the UE
has sufficient resources configured and can exchange data with the eNB
(step B6). [00441 FIG 5 shows a nessage flow for a design of a random
access procedure 500 for handover. In this design, the UE may be

comuni cating with a source eNB and may be handed over to a target eNB. The
UE nay be assigned a random | D by the sour ce eNB for use to access the
target eNB. To avoid collision, a subset of all possible randomIDs may be
reserved for handover, and the random I D assigned to the UE may be sel ected
fromthis reserved subset. Information regarding the subset of reserved
random | DsUkepridretothe aetclest acagsaptocestise. (Fo0481pIkie, §Har & shews théajandemor m t he
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t hrough 5, hybrid automatic retransm ssion (HAR(%) .may be used for ssages
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handover. Other random access procedures may also be used for system access.

[0048] As shown in FIGS. 3 through 5, hybrid automatic retransmission (HARQ)
may be used for messages sent in steps A3, B3 and C3 and later. For HARQ, a
transmitter may send a transmission of a message, and a receiver may send an ACK if
the message is decoded correctly or a NAK if the message is decoded in error. The
transmitter may send one or more retransmissions of the message, if needed, until an
ACK is received for the message or the maximum number of retransmissions has been
sent.

[0049] FIG. 6 shows a design of random access preamble transmission by the UE.
The UE may transmit a random access preamble with an initial transmit power of
P, (1) at time T, to a target eNB. The UE may then wait for a random access response
from the eNB. If a random access response is not received within a predetermined time
interval, then the UE may wait a particular backoff time and then retransmit the random
access preamble in the next available RACH slot after the backoff time. The second

transmission of the random access preamble is sent with higher transmit power of
P.F(2) at time T,. The UE may continue to retransmit the random access preamble

with progressively higher transmit power, after waiting a backoff time for each failed

transmission, until either (1) a random access response is received from the eNB or (2)



transmtter may send a transm ssion of a nessage, and a receiver may send an
ACK if the nessage is decoded correctly or a NAK i f the nessage i s decoded
in error. The transmtter nay send one or nore retransm ssions of the
message, if needed, until an ACK is received for the nessage or the maxi nrum
nunber of retransm ssions has been sent. [0049] FIG 6 shows a design of
random access preanble transm ssion by the UE. The UE may transmt a random
access preanble with an initial transm't power of P. .r (1) at time Ti to a
target eNB. The UE may then wait for a random access response fromthe eNB.
I f a random access response is not received within a predetermned tine

i nterval , thhemximemUEimisey ofaiansraispians hasubezn sbeiclootlie ranfdemaseess psgande.r ansni t
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one design, the transmt "power f'or the mth transm ssion of the random
access pregihe:; P,',, (m, may be determ ned based on an open | oop nethod,
as follows: uE POL(M =Pl SNR ~1+NO+ | J.p.n-e,(N +l "").8K (nm), Eq (1) la
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where P.Y is the received power at the UE for time-frequency slots used for a
reference signal (e.g., a pilot signal) from the recipient eNB,
SNRarget s a target SNR for the random access preamble,

Ny is Gaussian noise at the UE,

1Y is interference from other eNBs at the UE,

oc

I, is the received power for the recipient eNB at the UE,
P;" is the transmit power of the reference signal from the recipient eNB,
N, + 1" is the RACH slot interference level at the recipient eNB,

oc
d1s a correction factor, and

K, amp(m) is the amount of increase in transmit power for the m-th transmission.

[0052] In equation (1), P, is indicative of the received signal from the recipient

o s a signal-to-other-cell-interference-plus-noise ratio for

0 e

eNB. The quantity N—]"’——

the time-frequency slots used for the downlink reference signal, as measured by the UE.

The correction factor 6 may be used to bias the open loop algorithm. The eNB transmit
power P, the RACH slot interference level N, + 1", the correction factor & and/or

other parameters may be broadcast on the BCH by the recipient eNB. These parameters



reference signal (e.g., a pilot signal) fromthe recipient eNB, SNRE&g,, is
a target SNR for the random access preanble, NO is Gaussian noise at the

UE, | "I is interference fromother eNBs at the UE, |., is the received
power for the recipient eNB at the UE, P7 ~" is the transmt power of the
reference signal fromthe recipient eNB, No + I" " N' is the RACH sl ot

interference | evel at the recipient eNﬁ,3 8 is a correction factor, and
K,a,,,p(m is the amount of increase in-transmt power for the mth
transm ssion. [0052] In equation (1), Pl is indicative of the received
signal fromthe recipient eNB. The quantity is a
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N, + """ e correction factor 8 and/or paraneters may be
br oadcast [#058he Hdatiyn { Hemae bk pierittere NBloghtitue domarmusing anitg of degibele used
to determ ne the hransrrit power of the random access preanble. The UE nmay
estimate t MR 83 8HSWSt power so that the SNR of the random access preanbl e
at the recipient eNB corresponds to a target value for the SNRtarse .

[ 00531 Equati on (1) be _n ' ' [ in using units of
decibel (dB), ggf%ﬁ&m? Wb%%ﬁ'n&"”%r}-e&%%g—%%‘?%i nterference
correction +of fset_ power #ageed ndwerhiedid ororegc(id) + power rampBq@p) where
TX _ power = 10 logl0 (P .(?" (m) , RX power=l0logo(P2 ), N +1 'L
interference -correction= tQdweg, rang_#p -~ |"r

of f set _power =10l og, o( SNR, a, ~e, ) +10l og, , (P +10l og, , (NO+I """

Uk

where TX _power =10log,, (P, (m)),

RX _power=10log,, (P4t ) »

N ] UE
interference _correction =10log,, [1 + 0 o ] ,

or

offset _ power =101log,, (SNR ., ) +101og,, (P;;?/B)"' 101og,, (N, +1,."),

target o

added _corrrection =10log,, (5), and

power _ramp _up =10log, (K, (m)).

[0054]) The quantities in equation (2) are in units of dB. The receive power and the
interference correction may be measured by the UE. The offset power and the added
correction may be signaled by the recipient eNB on the BCH.

[0055] Since the open loop estimate may not be every accurate, the UE may
increase its transmit power for subsequent transmissions of the random access preamble.

In one design, the power ramp up may be defined as follows:
power _ramp _up =(m—1)x power _step, Eq(3)

where power step is the amount of increase in transmit power for each failed
transmission of the random access preamble. Equation (3) linearly increases the
transmit power of the random access preamble starting with power ramp up =0 dB
for the first transmission. The transmit power may also be increased based on some

other linear or non-linear function.



added _ corrrection =l 0 logl0 (J), and power ranp _up= 10 log,, (K, ,nP
(m) . 100541 The quantities in equation (2) are in units of dB. The receive
power and the interference correction may be neasured by the UE. The offset
power and the added correction may be signaled by the recipient eNB on the
BCH. 100551 Since the open |oop estimate may not be every accurate, the UE
may increase its transmt power for subsequent transm ssions of the random
access preanble. 1In one design, the pd\?ber ranp up may be defined as
follows: power _ ranp up = (m-1) x power _ step , Eq (3) where power step
is the amount of increase in transmt power for each failed transm ssion of
t he randonjogsejess Faugurkl @) theughi GN shdy orendesigry of nieterasesg tthe transmismi t
power of the random access preanble starting with power ra .up .= 0 dB
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access preanble. The transnit power ma¥ al s be depgrmned in other
manners, ef.cxamiplen defopkt spbigs MpArtaHEERFY Phvan Nohose shpwn QR (1) or
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pover of tgﬁsﬂ I Stin Wkl d¥si JYE SB@ GBn SR tpodlet RF the UTSesstink nfessaps mEemsafegt of the
random access preanbl e nay be determ ned as follows: PUSCH _ power = RACH

power + PCwoessfud transmiBsjorf 4f the rarfogGidcesspa@inble payde detegthinsdtas jgilomes:
RACHf i ower is the transmit power of the successful transm ssion of the

random access ?}r@@?' e on the , PUSCIjgﬁower is the transmt power of
the nessage sen h&@OBESCH, cHPRETTIn-FYEHEPC correct i ongf egei ved
in the random access response,p PURGH i owegof fset is a power offset
bet ween t he PUSCH and RACH. q[ Olg‘gtgﬁ{ﬂ n one%?sé%gnp@t he PC correction may
i ndi cate the anmount of increase or

where RACH power is the transmit power of the successful transmission of the random

access preamble on the RACH,
PUSCH power is the transmit power of the message sent on the PUSCH,
PC correction is the PC correction received in the random access response, and

PUSCH RACH power_offset is a power offset between the PUSCH and RACH.

[0058] In one design, the PC correction may indicate the amount of increase or
decrease in transmit power and may be given with any number of bits (e.g., four bits) of
resolution. In another design, the PC correction may simply indicate whether the
transmit power should be increased or decreased by a predetermined amount. The PC
correction may also be omitted or may be absorbed in the PUSCH to RACH power
offset. The PUSCH to RACH power offset may be broadcast on the BCH by the eNB
or may be provided by other means.

[0059] In one design, the same transmission parameter values and setting are used
by all UEs. For example, the same target SNR and added correction may be used for
the random access preamble by all UEs, and the same PUSCH to RACH power offset
may be used for the first uplink message by all UEs.

[0060] In other designs, the UEs may be classified into multiple classes, and
different transmission parameter values and settings may be used for different classes of
UEs. The UEs may be classified in various manners. For example, the UEs may
perform the random access procedure for various scenarios such as initial system access

at power up, response to pages sent to the UE, data arriving at the UE, transition to



decrease in transmt power and rmay be given with any nunber of bits (e.g.,
four bits) of resolution. In another design, the PC correction may sinply

i ndi cate whether the transmt power should be increased or decreased by a
predet erm ned amount. The PC correction may al so be omtted or nay be
absorbed in the PUSCH to RACH power offset. The PUSCH to RACH power offset
may be broadcast on the BCH by the eNB ]éor may be provided by other neans.

[ 0059] In one design, the sanme transm ssion paraneter values and setting are
used by all UEs. For exanple, the sanme target SNR and added correction may
be used for the random access preanble by all UEs, and the sane PUSCH to
RACH power agivksete, hapgovee frosechef O¥B tdandthar sNBystd. nRiffesens ddfé clagseamay s .

[ 0060] In qther desjgns, the UES may be classifi into ti,pl e cl agsses,
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service submberngitiltm and/ or other factors. In yet another design, the UEs

may be classified_ based on the types ssages bein e b ese UEs.
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target SNR _val ue may he used by UEs in a first class nd a | ower target
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access prea ch may all ow these random "access preanbles to be
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val ues by different classes of UEs may inprove, t hr oughput of e RA via a
capt ure ef fasgqt SN valuiea | daffergny ?lﬁfﬁp%oﬁﬁgrﬁ&%ﬁ A iy °¥ gﬁd%‘ﬁggccess
via a capture effect. For example, multiple UEs may transmit their random access
preambles in the same RACH slot, which would then result in collisions of these
random access preambles at an eNB. When a collision between two UEs in two classes
occurs, a first random access preamble transmitted with the higher target SNR may
observe less interference from a second random access preamble transmitted with the
lower target SNR. Hence, the eNB may be able to correctly decode the first random
access preamble and may or may not be able to decode the second random access
preamble. The eNB may perform interference cancellation, estimate the interference
due to the first random access preamble, cancel the estimated interference from the
received signal, and then perform decoding for the second random access preamble.
The likelihood of correctly decoding the second random access preamble may improve
due to interference cancellation. Hence, the capture effect may allow the eNB to
correctly decode all or a subset of the random access preambles transmitted in the same
RACH slot. In contrast, if all UEs transmit their random access preambles with the
same target SNR, then collisions between these UEs do not create the capture effect,
and the eNB may not be able to correctly decode any of the random access preambles
transmitted by these UEs. Consequently, all of these UEs may need to retransmit their

random access preambles.



preanbles in the sanme RACH sl ot, which would then result in collisions of
these random access preanbles at an eNB. Wen a collision between two UES
in two classes occurs, a first random access preanble transmtted with the
hi gher target SNR may observe less interference froma second random access
preanble transmtted with the |ower target SNR Hence, the eNB nay be able
to correctly decode the first random af:é:ess preanbl e and nay or may not be
abl e to decode the second random access - preanble. The eNB rmay perform
interference cancellation, estimate the interference due to the first
random access preanble, cancel the estimated interference fromthe received
signal , an{P06Bkn derahotlhm desicgrd dvifprém conréntion dacserdy alwas duay kecwsed sorplidenshl e.
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values. In this design, each UE may transmit its random access preamble with transmit
power determined based on the target SNR and/or the correction factor for that UE. A
default value or a broadcast value may be used for each parameter for which the UE-
specific value is not available.

[0065] In another design, the PUSCH to RACH power offset may have UE-specific
values. In this design, each UE may transmit its first uplink message with transmit
power determined based on the PUSCH to RACH power offset value for that UE (or
with a default or broadcast value if the UE-specific value is not available).

[0066] FIG. 7 shows a block diagram of a design of eNB 110 and UE 120, which
are one of the eNBs and one of the UEs in FIG. 1. In this design, eNB 110 is equipped
with T antennas 724a through 724t, and UE 120 is equipped with R antennas 752a
through 752r, where in general T>1 and R>1.

[0067] At eNB 110, a transmit (TX) data processor 714 may receive traffic data for
one or more UEs from a data source 712. TX data processor 714 may process (e.g.,
format, encode, and interleave) the traffic data for each UE based on one or more coding
schemes selected for that UE to obtain coded data. TX data processor 714 may then

modulate (or symbol map) the coded data for each UE based on one or more modulation



paranmeters in equation (2) and/or (4) may have values that are specific for
individual UEs. In one design, the target SNR and/or the correction factor
Smay have UE-specific values. In this design, each UE may transmt its
random access preanble with transmt power determ ned based on the target
SNR and/or the correction factor for that UEE A default value or a
broadcast val ue may be used for each paraneter for which the UE- specific
value is not avail able. [0065] In another design, the PUSCH to RACH power
of fset may have UE-specific values. In this design, each UE may transmt
its first uplink nmessage with transmt power determ ned based on t he PUSCH
t o RACH povehemes {sgt BPAKUQSPH:, RSKaor QBM oseleciadt flor thag &fEatel ebtein medBaioast
value if the UE-specific value is not available). [0066] FIG 7 shows a
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modul at i onasiphibolfStet, andpgicoavdry thsbaput thipseecay b absain kaddwilmirssgnat.t dr 722
may process a respective output synmbal stream_e.g., for orthogonal
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antennas 724a through 724t, respectively.

[0069] At UE 120, antennas 752a through 752r may receive the downlink signals
from eNB 110 and provide received signals to receivers (RCVR) 754a through 754r,
respectively. Each receiver 754 may condition (e.g., filter, amplify, downconvert, and
digitize) a respective received signal to obtain samples and may further process the
samples (e.g., for OFDM) to obtain received symbols. A MIMO detector 760 may
receive and process the received symbols from all R receivers 754a through 754r based
on a MIMO receiver processing technique to obtain detected symbols, which are
estimates of the modulation symbols transmitted by eNB 110. A receive (RX) data
processor 762 may then process (e.g., demodulate, deinterleave, and decode) the
detected symbols and provide decoded data for UE 120 to a data sink 764. In general,
the processing by MIMO detector 760 and RX data processor 762 is complementary to
the processing by TX MIMO processor 720 and TX data processor 714 at eNB 110.
[0070] On the uplink, at UE 120, traffic data from a data source 776 and signaling
(e.g., random access signaling) may be processed by a TX data processor 778, further
processed by a modulator 780, conditioned by transmitters 754a through 754r, and
transmitted to eNB 110. At eNB 110, the uplink signals from UE 120 may be received
by antennas 724, conditioned by receivers 722, demodulated by a demodulator 740, and



output chip stream Each transmtter 722 may further process (e.g., convert
to analog, anplify, filter, and upconvert) the output chip streamto obtain
a downlink signal. T downlink signals fromtransmtters 722a through 722t
may be transmitted via T antennas 724a through 724t, respectively. [0069]

At UE 120, antennas 752a through 752r may receive the downlink signals from
eNB 110 and provide received signals to receivers (RCVR) 754a through 754r,
respectively. Each receiver 754 may contition (e.g., filter, anplify,
downconvert, and digitize) a respective received signal to obtain sanples
and may further process the sanples (e.g., for OFDM to obtain received
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At | east one parama er valtue for one transm ssion para
access to transition to an active state, or system access for handover (block 814). The at

least one transmission parameter may comprise a target SNR, a power offset, a
correction factor, etc. The transmit power of the random access signaling may be
determined based on the at least one parameter value, and the random access signaling
may be sent with the determined transmit power.

[0073] In one design, the random access signaling may be a random access
preamble, and the at least one transmission parameter may comprise a target SNR for
the random access preamble. The transmit power of the random access preamble may
be determined based on a target SNR value for the particular UE class and other
parameters such as received power for a reference signal, an interference level of a time-
frequency slot used to send the random access preamble, a power offset, a correction
factor, etc. The random access preamble may be sent with the determined transmit
power. The at least one transmission parameter may comprise a backoff time, and the
amount of time to wait between successive transmissions of the random access
preamble may be determined based on a backoff time value for the particular UE class.
The at least one transmission parameter may comprise a power ramp, and the transmit
power for successive transmissions of the random access preamble may be determined

based on a power ramp value for the particular UE class.



for random access signaling may be determ ned based on a particular UE
class, with the at |east one transm ssion paraneter having different val ues
for a plurality of UE classes (block 812). The random access signaling nmay
be sent based on the at | east one paraneter value for system access, e.g.,
for initial system access at power up, system access to transition to an
active state, or system access for handover (block 814). The at |east one
transm ssi on paraneter may conprise a tHtget SNR a power offset, a
correction factor, etc. The transmt power of the random access signaling
may he determ ned based on the at | east one paraneter value, and the random

access si gp@7ung IaBMolier 8&ién, Whd Pintibe ddedsekignaknl iagten megpagesent 208731 | n
one design, the random access signaling nmay be a random access _preanbl e,
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determ ned [0(%';6?nsmﬁG.pﬂ\)A§}rléws a design of a process 1000 for transmitting a message for
system access. A random access preamble may be sent for system access (block 1012).
A random access response with a PC correction may be received (block 1014). The
transmit power of a message may be determined based on the PC correction and
possibly other parameters (block 1016). For example, the transmit power of the
message may be determined further based on the transmit power of the random access
preamble, a power offset between a first channel used to send the random access
preamble and a second channel used to send the message, etc. The message may be sent
with the determined transmit power (block 1018).
[0077] The PC correction may be generated based on received signal quality of the
random access preamble at a base station. The PC correction may indicate the amount
of increase or decrease in transmit power for the message. The PC correction may also
indicate whether to increase or decrease the transmit power by a predetermined amount.
[0078] FIG. 11 shows a design of an apparatus 1100 for transmitting a message for
system access. Apparatus 1100 includes means for sending a random access preamble

for system access (module 1112), means for receiving a random access response with a

PC correction (module 1114), means for determining the transmit power of a message



[0075] FIG 9 shows a design of an apparatus 900 for transmtting random
access signaling. Apparatus 900 includes neans for determ ning at |east one
paranmeter value for at |east one transm ssion paraneter for random access
signaling based on a particular UE class, with the at |east one
transm ssi on paraneter having different values for a plurality of UE

cl asses (nodule 912), and neans for sending the random access signaling
based on the at | east one paraneter vaIZ§ for system access (nodule 914).
100761 FIG 10 shows a design of a procéss 1000 for transmtting a nessage
for system access. A random access preanble nmay be sent for system access
(bl ock 1012). A random access response with a PC correction nmay be received
(bl ock 1014psedkinethe PCansmet tiorpadgrossiblysothe yesgeeteraymbéuld di &0 rambaenset on

the PC correction and possibly other paraneters (block 6). For exanpl e,
t he transmsﬁncé’%fé‘te r%cfss%g‘?é“ﬂ?&éiﬁtjé‘n‘r‘i‘ﬁg/%ﬁ%srﬂlé?%\y?ﬁé‘g’diufeulr]t]]%ir based on the
transmt p of S TohGy GnRRYR! pRtéssts, RRICHBSIDs 2
first chanﬂgwaljsedh?% “@‘gd%‘g&t Igﬁgﬁdgm%fgess%yprggﬁ?rbl epand a second cshannel
used to sendvicke harbeagdeviets; clethenioe saapgmensy ldgicas eivtuitswimemarkes, ¢let er m ned

transmt power (block 1018). [0077] The PC correction may be generated based
on recei vedn¥igmanagemibereptof the random access preanble at a base station.

on rec; . FICEY : .
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[0078] FIG 11 shows a design of an apparatus 1100 for, tran n?té{iﬁgg a
message forexamplkss dafnainstiyetionapepipmends. fOUN3teR) HigBalsnRisH SYmEPlss abFRgS a
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a random ac esponse correction neans r

det er m ni n@oltﬁ%s;[ E@Rg, el QvRagdicavdVes, e fickia o panitldsheptRal fekls ect i on
and possi bly ot her paraneters (nodul e 1116§, and nmeans for sending the

message wi tpartidies, eieararoenierptiondkesedtt power (nodul e 1118). 100791 The nodul es

dovi cos ot BfHon: EBeCHPRALRRR RERRE 3pSicr Rler il O Gigyf SisGgye PRIHLE,
conbi nat i orpl§drer @RfduldsOQRBRMitsT hase afforistch| éuéésn de&ieibad tinveuhibciardewist aneg t hat

information and signals may be represented using any of a variety of
di fferent tdsshsoreolirels mayl besoiptinganés!, asrglectronic hardware, computer software, or

combinations of both. To clearly illustrate this interchangeability of hardware and
software, various illustrative components, blocks, modules, circuits, and steps have been
described above generally in terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the particular application and
design constraints imposed on the overall system. Skilled artisans may implement the
described functionality in varying ways for each particular application, but such
implementation decisions should not be interpreted as causing a departure from the
scope of the present disclosure.

[0082] 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 alternative, the processor may be
any conventional processor, controller, microcontroller, or state machine. A processor

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



exanpl e, data, instructions, commands, information, signals, bits, synbols,
and chips that nmay be referenced t hroughout the above description nay be
represented by voltages, currents, electromagnetic waves, nagnetic fields
or particles, optical fields or particles, or any conbination thereof.

[ 00811 Those of skill would further appreciate that the various illustrative
| ogi cal bl ocks, nodules, circuits, and al gorithm steps described in
connection with the disclosure herein %hy be inplenmented as el ectronic

har dwar e, conputer software, or conbinations of both. To clearly illustrate
this interchangeability of hardware and software, various illustrative
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or other programmable |ogic device, discrete gate or transistor Ioaigc,
di scret e handwarie thoanporhentxsmplary atoyagecoediimais icovplehér Bsfpraeessajriveh fhst
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processor may also be Inplenented as a conbination of conputing devices,
e.g., a comainheisomags nzdiuna nDGPreaidd ia ari ASHEr oths SHIC map|residé iin yp wfer
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processor, [0084]n alrcamei patmore ekerhplaryt \dosighs, stiet WarcEonpdieseibedy nragsbele in
RAM menor y’irrfplle%ser}lteréer{r?rgérdm rg%iq[v{/ra%/é, EII‘?nRv%\ﬂe,ne or{DEr%'y’ c%lrzn%%%\t/l]orr{e rgllljerrgldf. If
implemented in software, the functions may be stored on or transmitted over as one or
more instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including 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



regi sters, hard disk, a renovable disk, a CO-ROM or any other form of
storage nedium known in the art. An exenplary storage nediumis coupled to
t he processor such that the processor can read information from and wite
information to, the storage nedium |In the alternative, the storage nedi um
may be integral to the processor. The processor and the storage nmedi um may
reside in an ASIC. The ASIC nay reside ip,a user termnal. In the
alternative, the processor and the storag% medi um may reside as discrete
conponents in a user termnal. 100841 In one or nore exenplary designs, the
functions described may be inplenented in hardware, software, firmivare, or
any conbi natdissn digial eersatilefdisd (PVExefiomy disk soflthlars,; discewharactisksnsuatlyy be
stored on or transm tted over as one or, nore instryctions ﬂr code . on a

conputer-reéﬂgﬁ‘éfnéﬁﬁuﬂfg : Veﬂy}ghﬁgﬁﬁer_ Uge f3R1 RfES B ot c&ﬁﬁﬁ;er
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transfer of a conputer programfrom one place to another. storag nmedi a
may be any awyaiablelmhelinedi a that can be accessed by a general purpose or
speci al purpose conputer, By way .of $ﬁ%g$le, and not,  |imtation, such
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devi ces, or any other medium that can e tsed 10 carry or store desired

pr ogr am codevitregngadity tfRrdmnontdseiskileduatthons, aid det genedt pratiplessiefined t hat
can be accessed by a general - purpose or special - purpose conputer, or a
gener al - pur pesEn By S5epHed pupthesearitigpe witbput depaping fraym dnnadt plossope of
properly t %ﬁ@ﬁﬂd&&@.”ﬁ%ﬁ,rm& %?sgﬂ)%r% ig%g{ H{]Qnd'e: o %X%%ke%’ o ‘Jle teQEmﬁlgg typre I's
transmitted Troma website, sérver, or other F eMot e Sour ce using a coaxi al
cabl e, fiberdesiptd deRebt® hele Stieth toped hecotded thal wilkBis@opdebndiste wiblthe or

w rel ess technol ogi es such as infrared, radio, and mcrowave, then the
coaxi al cablpainciplasapd ppyql deatuss disclpsgddiessinpai r, DSL, or wirel ess
technol ogi es such as infrared, radio, and mcrowave are included in the
definition of nedium D sk and disc, as used herein, includes conpact disc
(CD), laser disc, optical 22 disc, digital versatile disc (DvVD), floppy

di sk and bl u-ray disc where disks usually reproduce data nagnetically,
whil e discs reproduce data optically with |asers. Conbinations of the above
shoul d al so be included within the scope of conputer- readabl e nedia.



10085] The previous description of the disclosure is provided to enabl e any
person skilled in the art to make or use the disclosure. Various

nodi fications to the disclosure wll be readily apparent to those skilled
in the art, and the generic principles defined herein nay be applied to

ot her variations wi thout departing fromthe spirit or scope of the

di scl osure. Thus, the disclosure is not intended to be limted to the
exanpl es and designs described herein Bat is to be accorded the wi dest
scope consistent with the principles and novel features disclosed herein.
23 CLAIMS 1. An apparatus for wreless conmunication, conprising: at |east
one processor configured to send a raggamvescess preanble for system
access, to receive a random access response with a power control (PC
correction, to determne transmt power of a nmessage based on the PC

correction, and to sepnd the ggﬁfr%ﬁﬁeies\éwféﬁgltgg%.?g%_%%Q?ﬂgtransmt power; and

a menory coupl ed'to t/AR2BRAT{ apparatus of claim1,

wherein the at |gagk: R pRICEGES SSHfigufed 1©QBhd GUaRIdN acaded preainble foheydieransmi t
power of the nmessage fur?her based on transmt power of the randgm access

preanbl e. Zaccdsetcappeivatausnddm clcedsmrdspondsevish i pdvecronireh RC)ospsrestebd8sor i s
configured to determne the transmt power of th ssage further Faaﬁ d on a
pover  of f SEICTRRRGEBRSIYL PPPEL O ﬁdﬂ?ﬁé?g%ugaéﬁd 8 tb%ﬁ)ﬁ%%ecglgﬂdglﬁé gocé%ss &
preanbl e a Rehe SRR tHssRittPweenddt he message. 4. The apparatus of
claim1l, mﬁ@?%ﬁ%?ﬁﬁe Sb cor#ection f%%icates an anount of increase or
decrease in transmemopovmipleddo ththe legspemegirasessfr. cl ai m 1, wherein the PC

correction indicates whether to increase or decrease transmt power by a
predet erm ned anmount. 6. The apparatus of claim1l, wherein the PC correction

I s generated basgd _od ﬁd@?%\g@f St @t qualhdr¥inOfhd BE 1EARCON 3RERSHr Pseanbl e

at a base station. 7. or wreless conmunication, conprising:
sendi ng a redignredcioedesermimathiel tearfmit sovedr exf the cessagerfedbérvbasgd anrteangwom

access response with a power contrg‘l (PC) correction;
power of the random access preamble.

3. The apparatus of claim 1, wherein the at least one processor is
configured to determine the transmit power of the message further based on a power
offset between a first channel used to send the random access preamble and a second

channel used to send the message.

4. The apparatus of claim 1, wherein the PC correction indicates an amount

of increase or decrease in transmit power.

5. The apparatus of claim 1, wherein the PC correction indicates whether to

increase or decrease transmit power by a predetermined amount.

6. The apparatus of claim 1, wherein the PC correction is generated based

on received signal quality of the random access preamble at a base station.

7. A method for wireless communication, comprising:

sending a random access preamble for system access;

receiving a random access response with a power control (PC) correction;
determining transmit power of a message based on the PC correction; and

sending the message with the determined transmit power.



determning transmt power of a nessage based on the PC correction; and
sendi ng the nessage with the determned transmt power. 24 8. The nethod of
claim7, wherein the determning the transmt power of the nessage conprises
determ ne the transmt power of the nessage further based on transmt power
of the random access preanble. 9. The nmethod of claim7, wherein the
determning the transmt power of the nessage conprises determning the
transmt power of the nmessage further bdked on a power offset between a
first channel used to send the random access preanble and a second channel
used to send the nessage. 10. An apparatus for w rel ess conmunication,

conprising: negns fqfe $RAMIEL Blal 7 WReRSHE BRSddéRARRLE hé Gansgyis pewenoLess;
nmeans for receiving a random access response with a power control (PO

correct i onthenmassagd comphasesrdetaninirg the drsshit poowe of die mesrage Agehebhewd oh t he
PC correction; ., and neaﬂs far sending thf nmessage wth the determ ned
transmt p&RaYMit pawerdhe FHdpmaGecss PI@MRiSm 10, wherein the neans for
determining the transmt power of the nessage conprises neans for determ ne
the transmt power of the nmnessage further based on transmt power of the
random access poeanblTde Mahodbe clppdl athesinthecdedemindyg thiéresmit powenehns f or
determning the transm.t power of the nessage conprises ne

f
det er mi ni ngha MESEERFRIAPHSCHIRFMEING 1R &raRREL RWCY ﬁé’?esﬁ%eﬁggﬂ b?frs%%r
of f set bet Vggp%nri'zvee? o&‘fsétélseg\gpeglgﬁgkst WRGthel 856%%8%&%&1312\ LARER AL AGE gl%ﬁni%qeem e and

a second chan use t he nessage. machi ne-r eadabl e medi um

conpri si ng skavmirchgdded nsedwbisett thehessagexecut ed by a machi ne, cause the
machi ne to perform operations including: sending a random access preanble
for system access; receiving a random access response with a power control

Corvecti on: and Osends hyEHER S SRR e ARERiSpet cHEPRSHE, P 2nemi ¢ power .
means for sending a random access preamble for system access;
means for receiving a random access response with a power control (PC)
correction;
means for determining transmit power of a message based on the PC correction;

and

means for sending the message with the determined transmit power.

11.  The apparatus of claim 10, wherein the means for determining the
transmit power of the message comprises means for determine the transmit power of the

message further based on transmit power of the random access preamble.

12.  The apparatus of claim 10, wherein the means for determining the
transmit power of the message comprises means for determining the transmit power of
the message further based on a power offset between a first channel used to send the

random access preamble and a second channel used to send the message.

13. 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;

receiving a random access response with a power control (PC) correction;

determining transmit power of a message based on the PC correction; and

sending the message with the determined transmit power.



