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comuni cation system nay include any nunber of base stations that can
support coffariosaied kgremdy rafeensenber of user equi pnents (UEs). Each
UE nay conmunicate with one or nore base stations via transm ssions
on the downlink and uplink. The downlink (or forward link) refers to
t he conmunication link fromthe IBACKGROUNDO the UEs, and the
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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 basc 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
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syst em accessumfyf ifns adt whid SReév&h BuddeWeFe 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 fransmission 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.



control (PC) correction. A random access preanble may be sent for
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of fset between the channels used to send the random access preanbl e
and the nessage. The nessage may then be sent with the determ ned
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 shows a wireless multiple-access communication system.

[0012] FIG. 2 shows a transmission structure for the uplink.

[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] FI1G. 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). cdma2000 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), TEEE 802.11 (Wi-Fi),
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[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
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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, ctc. 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 system information broadcast over a
Channel cell.

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

Physical Downlink .
DL | PDSCH Shared Channel Carry data for UEs in a shared manner.

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




Carry systeminformation broadcast over a cell. DL PDCCH Physi cal
Downl i nk W A88#296¢hannel Carry UE-specific control infoPGHEHTPA7/§E8319
the PDSCH. DL PDSCH Physical Downlink Shared Channel Carry data for
UEs in a shared manner. 6

Access Channel | attempting to access the system.

Physical Uplink | Carry control information from UEs such as

UL | PUCCH Control Channel | CQI, ACK/NAK, resource requests, etc.

Physical Uplink | Carry data sent by a UE on uplink resources

UL | PUSCH | g} ed Channel assigned to the UE.

[0028] The physical channels in Table 1 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 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).

[0029] The transport channels may include a Downlink Shared Channel (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 ldle
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 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_JDLE state. In the L.TE
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.
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[0031] The UE may transmit a random access preamble 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
1s paged by the system, etc. A random access preamble is signaling that is sent first for
system access and 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, 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 eNB may further exchange signaling
to set up a radio connection and may thereafter exchange data.

[0032] FIG. 3 shows a message flow for a design of a random access procedure
300. In this design, the UE may be in the RRC_NULL or RRC_IDLE state and may
access the system by sending a random access preamble (step Al). 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.
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[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-RNTT 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-RNTT and system time, etc. System time may be beneficial
for asynchronous response to the random access preamble. If the I-RNTT is formed
based on the RA-RNTI 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



[0031] The UE nay transmit a random access preanble on the uplink
whenever Wh¥0§P42%esi res to access the system e.g., atP%V\%P“W,O“Pf
the UE has data to send, if the UE is paged by the system etc. A
random access preanble is signaling that is sent first for system
access and may al so be referred to as an access signature, an access
probe, a random access probe, a signature sequence, a RACH signature

sequence, c...rhe. r om acgce anbl e i ncl i types
of i'nf or mat Pl aans IEHE ERETRRTES Ponte Mavmbrte PEECHERDRLEL I By
bel ow. An gRBom@yingecei ve the random access preanble and may respond
by sending a random access response to the TIE. A random access

response may ,l %@l%iﬁg 3?] L L G da fc@uéﬁﬂeﬁt% %?estr&rsﬁaﬂttinﬁﬂg o fHe]FE,

response, etc. om accessS response nmy carry various types of
i nf or mat i on andUimaysdueces efiiditaie wasurossSgramad ar the TASfod @plinld tadmisiaw.
The UE and eNB may further exchange si ?nal ing to set up a radio
connection artd Reyoradiaafindicate adinaiat tedha trappospywsraf thye YRedil a
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be any i nt gg&ima¥idh URing R ©neSs HROURNESSOBY Pe: eRlCeigthd EMavd ORed
of 21- avail abl e access sequences and sent for the random access

preanbl e. (ROBad wikitem!- (paskiym dcEEss3)piheadnaedrmilp idrasifier, he RA-
bits of 1npRTRLILN. otﬁgrdi.]aﬁ&%‘?%gﬁ 73 Tdenfif HACTE veint %%‘E%Sé’d.f b?ﬁér@?t%%'{%
of 64 accesSs ‘sequences. e -access “sequences y be of “any I eng

and may beothesinffientibe nhgudodeadntdet e PDOTHPOSEH inatep ADr exanpl e,
64 access sequences erﬁ% be defined based on different cyclic shifts

of a Zar dot®38hu skédR seayoihen respenchwih & wwgpenUE [Bos Irds do respbismossible

access pre . el u { i1f. : t :
pscudo- Fandanrsn Jo¥ A9, 85 BalRPIREILERRY o f icrhioPe iR, Shycrbor
access pr eaddtity f[IMED), tahBerhjfiorarihelobda BascaibeekientydvB1e mmathealsalom 1D,
i ncl ude one or re.additional bits_for downl.ink channel q it

i ndi cator E€Q The e SEHEH My Yponke HFPSISFHECR G T g %ﬁaba%éheady
i ndi cati ve,ofiid B8 il QW ket NAMBATE Qi3] diky s@Rl dBRARIMECQRYDiloh Snckurameht

may be used to send subsequent downlink transm ssion to the UE and/or
to assign tgoitnkicy eogmathght anitthe UBHD. |1 n one design, a 6-bit random

access pre I i ude a 4-bit r.andgm | D, and a 2-bi .

Aot her " dellUaR o Foc A5 i Bieeivd b et RF el st Rths Wign P 10
random | D gnd ¢cHBImEY thePeksignHE-RETUN 8RS sShaphelasiuecolBY thal 9B, The eNB
include different and/or additional information. 8 0034%The UE may

det er mi ne awyisapd # esporRadNGhABPRETk artb BB EHr (jtepsiddtand iAsy. (1 ongigpign, the

t hat b . f. -
The ey TBS N RS R RS HReo Bt el T, A DR RE PRSI Shere
as a Cel|l RMdinipgiNbimatioh iasaqitgnelk POSCHeao te UEN T0oe: dsiingthe RPRCH may

| -RNTI may include the following:., Systemtine (8 bits) - ti when
the accessS¥EY A& SOsRRINGHIpeREIGEE Jadt el@c\l&ﬁr"féé%ﬁ%gqeébﬁ# JeBOUIEEs

bits) - in : =
may have & Toad oy RSP RS ARETER, B o I oo G X o cho T e
suf fi ci ent UHyrizerThafmassrges s¢ie og.the PDEEba)d RIDSEAHhmevdsd treryf dikfextnt and/or

| ength. The systemtinme nay be given in units of radio franmes, and an
8-bit systéme%/imﬁé‘;‘?nbe unambi guous over 256 radio franes or 2560

ms. | n_anoffgy) destinuEi gy UeddiElihd tc8QEROSEH offthd PRIACIE X84 PMICH® the
6-bit RA-preanble identifier, and padding bits (if needed). In

general , tRE.1 AfTiccading bese byarmdssagesh therlyE haf sutcientaesoutess contigueed and

all ow the UE or .random agcess,.pre | e e indivi dual addr essed.

o (1) AR TARES RO TRr T Bl TP G RaA S bt e L T 5 fline
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 AS).



random y sel ect one of the avail able RACHs. Each RACH rrae/ be

associ at &0 $0BM4286Hi f f er ent Random Access RNTI ( RA- RNTIBCT/YQ0T803y,
be identified by a conbination of the RA-preanble identifier and the
RA- RNTI of the selected RACH during thegystemaccess. An |-RNTI may
be defined based on any conbi nation of the RA-preanble identifier,
RA-RNTI, and systemtinme, e.g., the RA-preanble identifier and

RA- RNTI, of,.t 5 and systemtinme,. etc. .Systemtime may be
honor 1 o ar 190820 LTI NG § ERERe ATt Sesiz B MehadiE offs Bpogcure
I'f the |-RAJd. InSthisQicbRe, hasEmen bé RethBRRNIDLEH RyS t EONNBTTED bRt and
the UE may be identified based on the RA-preanble identifier sent

separ at el ymag afyeadyohpvereCIEtHpssiphed (o therlly. Japd/h MY easrdd Hcaysiegsirom

e ST BRESHAE P R  SGRE e

access prearble y respo endi ng a ran

access r espos €OMNENTEPDSRI ianedgohsdidSCHatidvvbheorkhaddt &he AR mafhend a
eNB may determne the |I-RNTlI of the UE ip the sane manner _@s t he UE
The eNB naiAl4ePnRReBIeENyle, BEpbaY oy 3 sdem H @ad Popiliy Ave LTipgis

the 9 TIE, .i{'ig'ﬂambf‘tg'?orld{?(ewﬁgihollglﬁ%ang/g?oﬂﬁeﬂ}%rmagia% Es'gﬁ) ﬁ?)s' gn, the

f
PDCCH PDS may carry t ng: Timng adv I ndi cate
adj ust nent [@0d31 he Am abfintaytieoding thef ranbemUecess Yireanelslo frae she Ubhdid atay

resour ces grant to the HE for uplink transm ssi C ction -
el cat 6 2 BOH IS TP RSHHRE IO S5y I ALCOR! anfr PRSP (B¢ UE
identify t tb@eﬂ«ﬁ2}?rTl?é3ﬁﬁ§§m%E&e%§PésE%%é rﬂnﬁgﬂ;ﬁgluﬁg' BrAEC e, U rekSure &N PC

[ 0038] A cyclic redundancy check ( _be generated based on all
i nf or mat i onoteiting, asit CBE thaemPDRCHOIRECHMh Th&-RORE, amik Abpreexbleudenidier,

ORed ( XORed | he | -RNTI .(as_shown.in..El , it RA- |.e

i dentifier ,al)‘ %%F%\ﬁ@%%é@%%&"% h‘#eﬁlﬁaﬁeéﬁé'tBh?hﬁgﬁ??ﬂﬁg‘?g%dﬂé ¢
bei ng addr @3sHd doWhfifle CEIt pARIMEEsuRIREE régtirOiNHsl ShenMfordlaion he tBeBNB
on the PDCCH PDSCH in step A2. [0039] The UE may then respond with a

uni que UE Kgen B3br dbe eNB mey thapesepd gsiesioase on the PDCCH and PDSCH (steps B4
and B5). 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 BS5, the UE has
sufficient resources configured and can exchange data with the eNB (step B6).

[0044] FIG. 5 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 IDs may be broadcast to all UEs.

[0045] The source eNB may inform the target eNB of the C-RNTI, random 1D, 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-RNTI of the UE. The target eNB may thus have pertinent context information for the



collision (step A3). The unique HE I D may be an International Mbile
Subscri b&¥0 J8A429¢% (I MSI), a Tenporary Mobile Subscri RGT/PIEHY(8P3L9
(TMsl), another random I D, etc. The unique UE ID nay al so be a
registration area IDif the TIE has alrgady registered in a given
area. The UE may al so send downlink CQ, pilot neasurenent report,
etc., along with the unique UE ID. [0040] The eNB nay receive a uni que
"handl e" oy__pointer,to the uni que UE ID. _The. eNB.ma hen, assi,gn a

G RNTI “andUEGHT o R PRSRLPEESYS FHE SO Ciol K ARgVS Licrefdom
response OfkckiirbRARH RAHcRRROUH Sidans afgkt @RG. AS) . In one design, the

PDCCH may carry a nessage containing the |-RNTI and DL resources

i ndi cat i ngl0QH6} e rThedimay semd orardeinggcess prrantble avbichempDBCdE dhe gadom
HE. | n one,desj.an,, .t S nay:, Car a:.Nnessa co i Aing the
oot que U TRyt b e PR BB BR AetiaRBRfuettlR ThEfpbiEne me

to send dowbivekhERndoRCatRSOYreeHldshdl midy fepshdPEy CendiRe i @Adorh ik
HE, etc. The nessages sent on the PDCCH and PDSCH may al so carry
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data after conpleting the Layer 3 signaling (ste ). 10 [0042] FI Gr
4 shows a mésrsfien ($temCBbr Tlee ehéls ingary thén send alntidmtlzcldEsa the BDEGUk (@tepdlh)

In this design, the UE be, i R r . R CONNECTED st at e
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the syst en[(mcoﬂl t FaGBRE thigufh StsBb® sofhe! RIRPRSRNHGN 0E6RE Pidtedehas that thay
e

send or fromt RRC CONNECTED state in response to a handover
comand. The uFeE ferinited niystent apngein ssiews scossseantile ddlewiand Isypta fasessubie
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random accfRaSpr easdbivin BNFIGR: hreuyh Sebybrdspeditatizyresenadhingo (HARQ)
random access response on the PDCCH and/or PDSCH to the TIE
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n%&ie Agptil an
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BS). The PREGHMYeiCAL fof the ARERSIE ARMHAIMUAGN IS Gf RMEnsAdioh Badbeen

resources for the PDSCH. The PD%QCH may carry a nessage containing the
CQ resourexd, PC resources, etc. The TIE nay decode the nmessages

sent on th SCH to the \E.  Layer 3 si ling exchanges

rmy be ot TIHAT oi oG o0 e B TR Erors Bt B B R UE.
assi gned t Irge GIRMIy trdhdngit anaﬁﬂorB%ccéﬁe%Eérﬁblha&itﬁ W in@ia® NEank@E OMVES Sof
configured and can exchange data with the eNB (step B6). [0044]FIG 5
shows a nmed¥age dtitiow Tidp adangesiN. The HH may ten acddosa pmdomdyress BGPonse
for handover. In this design, the TIE may be communicating with a_ .

sour ce eNBfraAuthaE)Byelf ﬁah@%@ BRFEFS TeEpoasE rgbtecasd Within ypreqgigpiged time
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a ‘subs
reserved f eatcehapgamble, inathel ntkicavadalslo RACHasSs! (iee dhd badkbff (e mMAYe Becond

selected fromthis reserved subset. Information regardi ng the, subset

of reservelPENIIH Iogéﬁ?rﬁ?]d%l BFQ?&%I&’E&“P%% 15, pent U@Q%é@&%}aﬁﬁ@fw@é@f

eNB rmay | nf}gff@)t g@ti&%rﬁ?tTﬁeNBEolfna% @gntgfuwlretrgn%&gtotma erldo%qaccess 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)



not be necessary due to a one-to-one mappi hg between the assigned
random | BVQRWSHERI6T- RNTI of the UE. The target eNB nay REWESAGHF/AB0319
pertinent context information for the 11 UE prior to the random
access procedure. For sinplicity, FIG shows the random access
procedure between the HE and the target eNB. [0046] The UE may send a
random access preanble, which may include the random I D assigned to

the HE and possibly other infoinmation (step C The target eNB ma
recei ve t hHIerANHBMTLRIBRY O&t@aﬁwéwaﬁHa%%%ﬁnr%{)@ﬁagwn? iRy Freanole
random acCesg,f é%c%ﬁﬁ)'ihs Shtvh HEIGREGRE ane H-&%;@S%%&cﬁn tah&syl?esgéﬁs%paf@)m

The random access response may include timng advance, UL resources,
PC corr ect tramsmissichsaf @RGahdah aomeys preaibRedhwietih gedeeal (ARNTI  of t he

|JE. After step C2, the UE has sufficient resources nfi gured. apd
can exchané@sﬂgt a Atsrrrepqiving _r%wcweme,éﬁgﬁmangftdﬁe {5

i nformatiop,kacsi ' mdatasz ang! o Qthsfel
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PDSCH (st epitangmdt pomer 88 FE T sitgimed TG fThe tahaniPpGtt o1 triey TDE(EHted to
(step &4). [0047]FIGS. 3 through 5 show sone exanpl e random access

pr ocedur es atiiade reRyblORcustth dfake fint tpladk MySigwhitcedscing yslidnnreeasse.
while idle, and system access for handover, O her random access
procedur es (0] al 96 Be desien. thsriransmitehavice fos the b Anpsaissian WA theyrandom

FIGS. 3 through 5,  hybri,@:aut omat i.c retransm ssion (HA used
for rressagggcegs’eméaﬂ]?\(est}gﬁs K3, MBS b dPte G bR g&&%&%\{ ﬂgfﬁhOCE as
y

transm tteg,nRy.send a transm ssion of a message, and a receiver ma
send an ACK If the nessage is decoded correctly or a NAK if the
nmessage i s decoded in error. The transmitter nmay send one or nore

retransm ssiops of the nessage¢, iy pe€ded, until ap ACK is received
for the rress%ge("ﬁr:};bp'mia@u ﬁm??eTo—c‘o - Fret (&ndrhs o 6nb hd#) beenEd (1)
sent. [0049] FIG 6 sHows a design of random access preanble

transm ssion by the HEE The UE may transmt a random access preanble

with an initial tgansmt power, of P TUXE at.. ti Tl to tar

ohB. dhe Ueer Reand M pR2NEA St o UEL R ki BRalhel Jidte BN o
| f a random access r Ny i i1 i : rm ned
time interval, then ?ﬁg&%%esr%gﬁ/dl&ggfEgﬁgﬂas\r{?ﬁ?m%?k%a% 1@{(: gi&fﬂsﬁs and
then retransm t SNRe,gkdna tinga SO for phiceandidre atoest preambbet avai | abl e RACH

slot after the Rf”tck@ff time, Th jfgond transm ssion of the random
access preanbl etfod %‘r‘?ﬁlaﬁjnpﬁeﬁf%ﬁ stransmt power of /37xuE (2) at

time T2. The UE JBY;g &Q&?&r&‘c@ it bBLF @f@ﬁ@%th& hﬁ,r andom access preanbl e

L, 1s 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,

Jis a correction factor, and

Kiamp(m) 1s 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

—= 1s a signal-to-other-cell-interference-plus-noise ratio for

Q oc

eNB. The quantity NL

the time-frequency slots used for the downlink reference signal, as measured by the UE.
The correction factor d may be used to bias the open loop algorithm. The eNB transmit

power P2”, the RACH slot interference level N, + 7, the correction factor §and/or

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



wi th progressively higher transmt power, after waiting a backoff
time for WazhsP4ePé%ed transm ssion, until either (1) a rEATIOWOBEHS
response is received fromthe eNB or (2) 12 the maxi num nunber of
transm ssions has been sent for the random access preanble. In the
exanpl e shown in FIG 6, the HE receives a random access response
after Mtransm’ ssi ons of the random access preanbl e, where in general

M 1. [0050 Af r i ving the random acce sponse, the
transmit t Y PF st i< HRIFRLUS 4GESTIE PGWeT I GSpRRATSS Hegmg‘ﬁ%e
or G in Hy& edimdte Uis @ansrn’ﬁ @\9&1‘ §69ch¥f)th¥‘”SN|R (t)fr 8 $HdbmPRMES p?éanﬁ)le 8t the

time Trnsg. The transmt Purs; may be selected to achieve
reliable rmmltoNBO:fontek]mnﬂs;mtacgﬂtwike fesbafB¥Rwhil e reduci ng uplink

LT o] Rt e B Syt LRI BN vt P

det er m ned( sgotog@wgm open | oop nethod, as follows: f Eq (11 A TyOoe
1+ No + | o CP erni (NeiVE) 6. Kra",p(1l1) 1" where Pg is the
received power at the UE for tine- frequency slots used for a

ref erence si gnalX(_epgver a—pRXolpfgwgdar?éeUfer@ﬁﬁLh@W@@ﬂpl ent eNB,

SNRtorget is a target SNR f ﬁeth%o%%ngog}{ea’ cess E)lrleanbl e,

CotFre Eq (2)

+ power _ramp _up

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

RX _power=10log,, (Pr¢) »

_ . Ny+ 1.7
interference _correction =10log,, (1 B

ar

offset _ power =101og,, (SNR ... ) +101og,, (Pr")+10log,, (N, + 1,27),
added _corrrection =101log,, (0), and

power _ramp _up =10log,, (X,,,.(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 i 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.



NO is Gaussian noise at the UE, ouc s interference from other eNBs
at the UWO 2008/04296he recei ved power for the recipient &NE/BI200MHBIHE
PTeyNB is the transmt power of the reference signal fromthe
recipient eNB, No + /or is the RACH slofy interference level at the
reci pient eNB, Sis a correction factor, and Kra", p(nz) is the
anount of increase in transmt power for the mth transm ssion.
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open | oop algorithm The eNB transmt power Ply'va , thz RACH sl ot
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paranmeters may bé broadcast on the BCH by the recipi e, eNB.  These

paranmeters 13 may be used to determne the transmt power of the
r andom accparemptiessanbltasnativigly, tRserpyramsicrsmexbe disorbied am Siicorpefiger fagtor &

that the S the random access preanhle at,t recipi ent eNB
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(0] OWS.

PUSCH power =RACH _power+ PC _correction

Eq(4)
+ PUSCH RACH _power offset

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



TX _ power = -KY _ power + inteiference _correction + offset power
+ added “&b}‘m?/&@ﬁ'fonEq (2) + power _ramp _up where TX BSGWEF2087/080319
logto (PT': (m), RX power = 10 loglo (P xuyE) , N+ 1 UE

interference _correction = 10 logio 1+ 50 1, " offset_ power = 10
|l ogio (SNR',.go,)+ 10 logio (Pr) +10 |10gl10 (No + /7B ), added
_corrrection = 10 logio (8) , and power _ranp = 10 logio C
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= (in -1) YasB@WRthe Fh&P oS i€hsdgd) being sent by these UEs. In general, any number of UE

classes may be formed based on any set of factors, and each class may include any
number of UEs.

[0061] In one design, different target SNR values may be used by UEs in different
classes. For example, the UEs may be classified into two classes, a higher target SNR
value may be used by UEs in a first class, and a lower target SNR value may be used by
UEs in a second class. In general, UEs with the higher target SNR may be able to use
more transmit power for their random access preambles, which may allow these random
access preambles to be received with higher SNR at the eNBs. The use of different
target SNR values by different classes of UEs may improve throughput of the RACH
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.



where power step is the anpbunt of increase in transmt power for
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[0063] In yet another design, different PUSCH to RACH power offset values may
be used for different classes of UEs. This may allow the capture effect to be achieved
for the first uplink messages sent by the UEs in different classes.
[0064] One or more of the parameters in equation (2) and/or (4) may have different
values for different UE classes, as described above. In other designs, one or more
parameters in cquation (2) and/or (4) may have values that are specific for individual
UEs. In one design, the target SNR and/or the correction factor 6 may have UE-specific
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 (¢.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



PC correction is the PC correction received in the random access
response WRHWSPHZEH RACH power o set is a power of fset Bt/ WEn/8AE
PUSCH and RACE. [0058]1In one design, the PC correction may indicate
the anmount of increase or decrease in transmt power and may be given
wi th any nunber of bits (e.g., four bits) of resolution. In another
design, the PC correction may sinply indicate whether the transmt
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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.
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[0079] The Rl @8tatidn 'ale@@ong sRAAd hhbt %@xnfe%%usa% RS SS Qép?irture from the

el ectroni cs devices, hardware devices, electronics conponents,
| ogi cal ci seyictof thereessnt @sqlomr@ or any conbi nation ther eof

[S?gﬁg} lhﬁgﬁﬁﬂ%fl] Skl’}‘he varLOuQ lllustratwe Lfogicﬂ%qgéksst ?n%%ufers]agn Qgrgurltrm &escrr‘:)e% 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, ¢.g., a combination of



be represented using any of a variety of different technol ogi es and
t echni qud¥0 298{0428%%npl e, data, instructions, commands, FGFBPRATISEHO
signals, bits, synbols, and chips that may be referenced throughout
t he above description may be representeg by vol tages, currents,

el ectromagneti ¢ waves, nmagnetic fields or particles, optical fields

or particles, or any conbination thereof. [0081] Those of skill would
further appr } ta%dt gatm.tlherv%ri ous, i I{lrugé,r atfi veCI ogi cal bl ocks
nodul es, clircuits, and alFé)(?r?Ct Aim >ste s! 485 rq h SYCIORTES B t PBR i O™

t he di scl omigrepidessedm ifrbynjRetoA R ENEDER dofs oA 3th@Ruch ifidvation.
conmput er software, or conbinations of both. To clearly illustrate
this inter 943heabitici stppoof Hameriked oandeyshmdessribed i oipgnection with the

illustrati : oo 1G it t

been descr ¥§%1§91§E§%%§% nggﬁég?lﬁﬂa&gﬁ@ﬁ%ﬁﬁﬁ&f’1 3 r?g |3ﬁearﬁ$(§uﬁ%¥e%uted
Whet her sub af procdsk@nat i y dosmbingpibendnhedvas harsdfmae: sodslefhaarside in
depends up he particuylar application and_design constraints

i nposed on R BRI Fla SeeRr koM memery @\ﬁwm%|%@1\4 Fgmory,

described fupngd-t ORRAL LY, o Rt Elgk}'\@gbntﬁGM,%%ﬁ%%Eﬁ fofill Astorage medium
application,” but such i1’ nplenentati on decisions should not be

i nt er pr et ebineawn cathsiany An degaplgr sofape metdhen scapgledftottheppeesensuch that
di scl osure,, [0082] The varj.ous il.lustrative | ogi.cal .bl ocks, nodul es,
andci rou 16 THRSHIT Bt K CBRmELe BHmarid Vo DA S (. ShpReh Mg
be inpl emenf 8@ permR8d, AhdTRE Ak tibddurf ST 1R MRIGED AS e rBERFFO Fherocessor
digital signal processor (DSP), an application specific integrated
circuit (ASKCphe gordge| Hedgrmgmaymrahie ian ASIG ay'he FABIA) mny ssiderin a user
pr ogr anmab L ogi ¢ dgvi i scret t [, transistor l.ogic .

di screte h%’fr %Ar/{aa?eclgo&rlﬁoﬁgemaglyg’oghea rfg%gﬁ%lg%%tﬂileoﬁ ofiRSr IQS(fhugleg}aé nlgald? ¢S

per f or m t heistidtecdongdacete 5Cs ifeckr@iagi n. A general - purpose processor
may be a m'crogrocessor, but in the alternative, the processor nay be
any conventd0§fhl Jdroees sy mogy exesplasy | dasigisodlemtipastions | deseribedamey be

machi ne. A; r Il o L-nat 1o
conputing g@é}?@g@?&e{nﬁ ?{rdg\la?:eg m I ’OEH@QH? 1812 %%P%;ﬁ%lﬂgﬁdn Qhé}EOf' It
m cr opr ocefsgemetedlingaftwiry, bt focioopmedestursd one tansmineé over as one or
m croprocessors in conjunction with a DSP core, or any other h .

conf i gur at FOHS TSEHEPLLYIRE Sfeps ao?oramﬁ%fr%%ﬁ%ger mefiyat ?Q%‘Fﬁlﬂ%fsfé?‘?%_gﬁ‘dmﬁﬁa
connect i oniides bie BhDateP F Bl d®mRenieRAdh&Ra Qich%ﬁ%néhg' fedium

hardware, in a software nodul € executed by a processor, or |
conbi nat i othadfaciiftates Wwonslesof & wampuiep grdgeamdions es¢ glce ho RAMherenok ylorage

flash nmenory,,. ROM menory, ..EPROM 1 EEPROM nenor regi sters, )
hard i ok P, AERD dedieble ded BokAandte aeaeroed RRp gebsrhl BrpeE e apeial
nedi um Knopfirpble ERBp@EL . BNwEYX fRkamyles bAd F8€ LIFRELHH dush CRUDueS rERlable
t he processor such that té{ﬁdgrocessor can read information from and

write i nf ommedid @R omprish REYd, BEGRON. CR-RAM af pthenaplicad diskhsorage,
st orage ned] ] ral or.. The processor

the. otor agleaRyEeb Sotat 89 biter AR ROAEERIATes (' ipf SREEREPTRG con
user ternm balsedto chiig ofbtosy dadirtd grogtdie cPdcORERB Ok tiafdrh RE iIBHOLHAGR or data

medi um may reside as discrete conpaonents in a user term nal. [0084]In
one or nor 8TeSHERHPRG thafien Bnaccessed byuh ERnCEHPUHRASE OF SRRFIHEIrRSC computer,
i npl enent ed.. | )| e fi or VAR o]p o INF-E I

thor cof 1 0% BRcogenPaatre, SOLRL Burob] BHEERor. ARl (R0 8 properly
transm tt ettrmeén caspoeeradalio nediuns.t Forodxiaopk:, dithe esfevaaa istransmitted from a

conput er -r eadabl e nmedi um, Conput er -readabl e nedj a, | ncl udes. bo .
conput er s iaPle SsHEGh 5 S BOMIG APEET PORE AGERES el dGORn Sk ied
that facil phat&sitd saheheér Be @IAOTPULEELR @ADL IS il LGE rido, and
anot her. A storage nedia nmay be any avail able nmedia that can be

accessed byierogyevarthén phe pesséal mablep diben bpivu cgds.etvagap paizr DSBy onayiradéss

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



22 di sc, digital versatile disc (DVD), floppy disk and qu-raX di sc
where di SK2WEG2FT, reproduce data magnetical Iy, while HffEH%2007/080319
reproduce data optically with | asers. Conbi nati ons of the above
shoul d al so be included within the scop® of conputer-readabl e nedia.

[ 00851The previous description of the disclosure is provided to
enabl e any person skilled in the art to nmake or use the disclosure.
Vari ous nogdj fi gatio. i i di. a

those oki 1 i FRtn@tudfe WS (BIFD). QBT A0 bnd BERE LAY pARRGERES ubuy
may be apptdpestivce dithemaymatically,ondilei thoutrepiepacd idag fopaitaliyhewisipi abdrs.
or scope of, the disclgsure, Th%ﬁ@g{he qggclosure s not intended to
be |im t edCombingloRs ghyhe abasys gl§e Welridsd ViR dhe serRe pk copyer-
accorded tﬂﬁd¥ﬂgﬁﬁﬁh§cope consistent with the principles and novel
features disclose herein. 23 WHAT IS CLAIMED | S: CLAI M5 1.
An appar at [(986pr Wheghressuc demuiptiaaof tha disctospre isipngrided to enable dnggmtson

one processa onfigured to determ ne, at | east one rameter_val u
Cor ot -1 cadtileh @ Srtefimalsd o Shelmdieiione Vo g EAGDEE & disigure
based on awp@ikircadiR appaRht &AHOREEINed YEIheCdBSid thd@eddrid ﬁ%ﬁpl@é‘]ﬁefﬁgd

transm ssi on paranefer haying different values for a plurality o
cl asses, ahetemomgehel apipliedrtarndloan vaviettes withyvadeprgting §enr ba spiié oascope of

5L, o7 B QRS T AR D RS IE TRRR 4ECN A

wher ei n t h@esidnsl @R&tbadNRertinahg Nk 6 IRNadeBFRIBLE fviEQHREdRESondlstdn€3sth the
one of a target signal-to-noise ratio (SNR), a power offset, and a

corr ect i onPHBplgs andpryohffapessdisdheseghereéhst one processor is
configured to determne transmt power of the random access signaling
based on the at | east one paraneter value, and to send the random

access signaling with the determned transmt power. 3. The
apparatus of claim1l1l, wherein the random access signaling conprises a
random access preanble sent first for system access. 4. The

apparatus of claim3, wherein the at | east one transm ssion paraneter
conprises a target signal-to-noise ratio (SNR) for the random access
preanbl e, and wherein the at | east one processor is configured to
determ ne transmt power of the random access preanbl e based on a
target SNR value for the particular UE class, and to send the random
access preanble with the determ ned transmt power. 5. The
apparatus of claim 3, wherein the at | east one processor is
configured to determ ne transmt power of the random access preanble
based on an interference |level of a tine-frequency slot used to send
t he random access preanbl e.



6. The a [ claim3, wherein the at |east one transm ssion
par anet e&{?@fﬁ%};&?@gi a backoff tine, and wherein the at y@ﬁ%mﬁ}{%ﬂ%sw
processor is configured to 24 determ ne anmount of tinme to wait

bet ween successive transm ssions of the2yandom access preanbl e based
on a backoff tinme value for the particular UE cl ass. 7. The
apparatus of claim3, wherein the at | east one transm ssion paraneter
conpri ses Wﬁﬁ‘(‘}efs ERimBYswherein the at | east one processor is
configured to determne transmt power for successive transm ssions
of the random access preanbl e based @gh.QIMSwer ranp val ue for the
particul ar HE cl ass. 8. The apparatus of claim11, wherein the
at | east one prdcessdn apparetn fpryureldsstconsedcation aadarisagecess preanbl e
on a first channel, .to receive a.andom.access sponse, and to, send
S ressage as ¢ ha PARARPEECuc AR S ST eb BB R marrc: VA FoFat
9. The appaagtdne thns@isgioMpBranVhaT Bt AntiBa adbesk SRABLIYSastd 878 PaftBuRR user
paraneter conprises_a power offset between the first and second
channel s, &eEPREr @i ql#ss, te ot deast orm Bapyyeees brramstes GaYing whiderentovalues
det er mi ne b n . of fset valu
for the paft bonkioR e Qhoty 23 SAE GORRR R de A LR a3 olf B
det er m nedldastasms Patanpe@ieialue for systemléceskhandappar at us of clai m 1,
wherein the at | east one processor is configured to send the random
access si gnal i ng M&ory fpwnled todhe pidpish BER®CESOhower up, or for system
access to transition to an active state, or for system access for
handover . 11. A nethod for w rel ess comruni cation, conprising:
determ ni ng at Eeast Tbaeppaatasef dzinvhlwierdinitheadt I¢asbate teamemission parameter
transm ssi on paraneter for random access si.gnal.in sed on a

parti cul ar SUBBSE Gl FFEARS CLE) lEgch Signal e g d SN os thosrs fitses ane o
paranet er B&yidign dadtber SR wHatMeHel Rricdt RhERbdckioral Hhiglasseetctiithe
sendi ng the random access signaling based on the at |east one

par anet er tahumt howes pé tlearandomsaccess signaling2basthennthe v deast ovt rrankler

_ asos; i ;
pr canbl o, WHUPA R RaaIRe rEd8Thas B 88 R SEPRIE IR Tiprrees o

25 target signal-to-noise ratio (SNR) for the random access preanbl e,

and wherein the sending the random access signaling conprises
3 The apparatus of claim 1, wherein the random access signaling

comprises a random access preamble sent first for system access.

4. The apparatus of claim 3, wherein the at least one transmission parameter
comprises a target signal-to-noise ratio (SNR) for the random access preamble, and
wherein the at least one processor is configured to determine transmit power of the
random access preamble based on a target SNR value for the particular UE class, and to

send the random access preamble with the determined transmit power.

5. The apparatus of claim 3, wherein the at least one processor is
configured to determine transmit power of the random access preamble based on an

interference level of a time-frequency slot used to send the random access preamble.

6. The apparatus of claim 3, wherein the at least one transmission parameter

comprises a backoff time, and wherein the at least one processor is configured to



determ nin ranspit power of the random access preanbl

t ar get s&ﬁ%@ﬁ@é’”% the particular UE class, and sendiﬁ@?ﬁ%gwg’ﬁﬁ@m
access preanble with the determ ned transmt power. 13. The
met hod of claim 11, wherein the randomaccess signaling conprises a

random access preanble, wherein the at |east one transm ssion
parameter conprises a backoff tinme, and wherein the nethod further

conpri ses determi{lg?dftqu’um Bl R AR Wit Qétwte%%g:gu&c%ss‘{\@é 1&ra@s¢ﬁi¥‘%§@k§¢&@eﬁﬁh&ﬁ

transm ssi ons o random access preanbl e based on a time
val ue for tdespartmolalbaseddn chagsff time value fbdthe Padiomb hificleds. cl ai m 11,
wherein the random access signaling conprises a random access

preanbl e, wherein the at | east one transm ssion paraneter conprises a

power ranp, andjwher ?h@aﬁﬁ?ﬁa‘cﬁ@&ff@ﬂn{ ?r',@ﬂ%%in%ﬁ?%a%@&e transmission parameter
determ ning transmt power for successive transm ssions of the random

access pr eadbpiseldas @dwon rampowel whargin vhd ab 16ast onbgrpeessarcigl @nfigEed to
cl ass. ; 15. . The rtret hod_.of cl ai.m irl fur.t herft%orrg)r{ipsi n?q_\:? sendi na
a random a8§TLNE EIHBI QoY LTrUFLTSIR SRR issigpof the Tandopy afGs pregm
random accggiedoASRRNEE ranih @418é fortiepdraqd@UBeRess signal ing conprises
a nessage to send on a second channel, wherein the at |east one

transm ssi on paraneter conprises a power offset between the first and

second channel Sg. andTﬂ@eépﬁ)é{%tt&sh%fs(ggﬁg%qg ,Bvﬁgr]@{ntaqﬁleorgtafégsgsg%ezigg(gdl&égr?@gis

conpri ses deternini ransm oier 0 he meéssage

power of f sepnfikarétetd @hdtdhanpamtdceess picahiffe ohasfsst ahhnsg nelreigivicherandom
nessage wth the determped transmt power. 16. An apparat us
for wirel edECEHIRIIMEatibiP s@¥npmessaggas the randepnpccessofighrlingron Aisagpnd
at least opg, pafaneter value for at |east one transm ssion paraneter
for random access signaling based on a particul ar user equi pmrent (UE)
class, 26

9. The apparatus of claim 8, wherein the at least one transmission parameter
comprises a power offset between the first and second channels, and wherein the at least
one processor is configured to determine transmit power of the message based on a
power offset value for the particular UE class, and to send the message with the

determined transmit power.

10.  The apparatus of claim 1, wherein the at least one processor is
configured to send the random access signaling for initial system access at power up, or

for system access to transition to an active state, or for system access for handover.

11. A method for wireless communication, comprising:

determining at least one parameter value for at least one transmission parameter
for random access signaling based on a particular user equipment (UE) class, the at least
one transmission parameter having different values for a plurality of UE classes; and

sending the random access signaling based on the at least one parameter value

for system access.

12.  The method of claim 11, wherein the random access signaling comprises

a random access preamble, wherein the at least one transmission parameter comprises a



the at | ( ansm ssi on paraneter having differe f a
pluralit %Oogféfzg%%sses; and means for sending P%%flrﬁ%@?ﬁogfg

access signaling based on the at |east one paraneter value for system
access. 17. The apparatus of cl asm 16, wherein the random
access signaling conprises a random access preanble, wherein the at

| east one transm ssion paraneter conprises a target signal-to-noise

ratio (SNR)ar%é?rséégBﬁtJ-ﬁélQ@?At%cﬁﬂ;l@Rﬁ P({retﬁet%kx&don@%@céé@%E&irrrxgbééﬁgeﬁ#dg%ﬁé}%irﬂc e

sendi ng the FTanddm access sig i'ng conprises
det er mi ni ngendirgytberandpoveecesekignhleng amdoseaccess preanbl e based on a

target SNR val ue for. the particul ar cl ass, and neans,for sendin
the r andom acceSEeRTBERETETI RO e CHfitH ASr s RGO 15 Biied on @ et
18. The apprRajdise @ tHel AkHRulL Umbgsehi t he random access signaling
conprises a random access preanble, wherein the at | east one

transm ssi on pasaiigehe podpm asesss arasadiowith thedsteram ditrasmitponien
apparatus further conprises nmeans for determ ni ng anount of
time to wait between successive transm ssions of the random access

preanbl e based op a Waekeifodidfmimal lYevhbain heamit hedbadiglding lcasrises
19. The apparatus of claim 16, wherein the random access signaling
conpri ses aluleabiacawdBeanle.cubasria thipdest ane Hansisyipparamaer comprises a

transm ssi Pﬂl}@ﬁfgﬁggt‘lﬁ& “ﬁlgfe%)l{ {h%efﬁetﬁ‘or#é%%& Jo?rﬂ%ié%??nd wherein the

appar at us rconpri ns for ermning transmt
power for succedskemginingamaous ofoliiae ad wditbétared RuEesess trpfieandide of the
based on a paower r

anp value for th arficular UE class. 20.
The appar af@é%raceq‘fsaﬂﬂrﬁ%@?e baged ﬁ’éﬁ?’é‘ﬁﬁ?éé’?@? Ngue k%éh%mfr&?u@e%icl"?és-a
random access preanble on a first channel; and means for
receiving a random access response, wherein the random access
si gnal i ng conprildes Fheesdageftotaimerid wharean theqantbnt haessedignaling ceinprises
the at | east one 27 . _ .
a random access preamble, wherein the at least one transmission parameter comprises a
power ramp, and wherein the method further comprises
determining transmit power for successive transmissions of the random access

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

15.  The method of claim 11, further comprising:

sending a random access preamble on a first channel; and

receiving a random access response, wherein the random access signaling
comprises a message to send on a second channel, wherein the at least one transmission
parameter comprises a power offset between the first and second channels, and wherein
the sending the random access signaling comprises

determining transmit power of the message based on a power offset value for the
particular UE class, and

sending the message with the determined transmit power.

16.  An apparatus for wireless communication, comprising:
means for determining at least one parameter value for at least one transmission

parameter for random access signaling based on a particular user equipment (UE) class,



transm sgj [ ter conprises a power offset betwee | nd
second cﬁ%@%@?@ﬁgﬁd wherein the nmeans for sending thengéﬂg%{%bg@ﬁggs
signaling conprises nmeans for determning transmt power of the
nmessage based on a power offset value f2r the particular UE class,

and neans for sending the nessage with the determ ned transmt power.
21. A machi ne-readabl e medi um conpri sing instructions which, when

execut ed bﬁﬁeaatq@é‘sgioﬁt@’traﬁ%ﬁﬁoﬁ '}ﬁlréﬁ?é%éli mmg%ﬂﬂén@rvmu@@ﬁé@ai gﬁr@é of UE

i ncl udi ng: etermning at | east one paraneter val ue

| east one tlsmsmindsi on paranmeter for random access signaling based on
par amet or  havi nECHRT FT SREGG TGLETHOR HGrus E PR BrsoOeon b SLaea e
sendi ng t hparhABRPRIAE ERSTstemBANENYg based on the at [east one

par anet er val ue for system access.

17. The apparatus of claim 16, wherein the random access signaling
comprises a random access preamble, wherein the at least one transmission parameter
comprises a target signal-to-noise ratio (SNR) for the random access preamble, and
wherein the means for sending the random access signaling comprises

means for determining transmit power of the random access preamble based on a
target SNR value for the particular UE class, and

means for sending the random access preamble with the determined transmit

power.

18.  The apparatus of claim 16, wherein the random access signaling
comprises a random access preamble, wherein the at least one transmission parameter
comprises a backoff time, and wherein the apparatus further comprises

means for determining amount of time to wait between successive transmissions
of the random access preamble based on a backoff time value for the particular UE

class.

19.  The apparatus of claim 16, wherein the random access signaling
comprises a random access preamble, wherein the at least one transmission parameter
comprises a power ramp, and wherein the apparatus further comprises

means for determining transmit power for successive transmissions of the

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

20.  The apparatus of claim 16, further comprising:
means for sending a random access preamble on a first channel; and
means for receiving a random access response, wherein the random access

signaling comprises a message to send on a second channel, wherein the at least one
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transmission parameter comprises a power offset between the first and second channels,
and wherein the means for sending the random access signaling comprises

means for determining transmit power of the message based on a power offset
value for the particular UE class, and

means for sending the message with the determined transmit power.

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

determining at least one parameter value for at least one transmission parameter
for random access signaling based on a particular user equipment (UE) class, the at least
one transmission parameter having different values for a plurality of UE classes; and

sending the random access signaling based on the at least one parameter value

for system access.



